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A SYSTEM AND PROCESS FOR CONVERTING
CONSTANT DOLLAR FINANCIAL INSTRUMENTS

BACKGROUND OF THE INVENTION
The present invention is directed to a system and process for specifying

a constant-dollar financial instrument and then, step-by-step, primary
component-by-primary component, transforming the desired constant-dollar
financial instrument into an equivalent nominal-dollar instrument.

~ Inthe prior art, there is disclosed processes for specifying a nominal-
dollar financial instrument and then adjusting the nominal-dollar financial
instrument (in varying degrees) for the impact of inflation. However, such
prior art type processes do not achieve the advantages of the present inven-
tion. The constant-dollar financial instrument of the present invention make

use of the "matching principle" as will be discussed below.

Constant dollar financial instruments are financial instruments whose
primary components are defined in terms of constant-dollars. Constant dol-
lars are nominal-dollars, (the dollars of ordinary commerce), adjusted by the
use of a price index, thereby eliminating the impact of inflation on the pur-
chasing power of the dollar (i.e., constant-dollars are dollars with constant
purchasing power as opposed to constant face value). Nominal dollars are
dollars having a constant face value. For example, a one dollar bill is a
nominal-dollar. However, two years from now that one dollar, given the
effects of inflation, will have a purchasing power of less than one dollar.

The inventors of the present invention have established that the appli-
cation of the "matching principle" requires the general utilization of
constant-dollar finaneial instruments by providers and users of funds through-
out the financial system.

The "matching principle" is a fundamental principle in the area of
applied finance that has been the subject of very little academic research. It
applies to both users and providers of funds.
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For users of funds, the application of the "matching principle" requires
that the characteristics of the financial instruments issued by the user of
funds should be matched as closely as possible to the characteristics of the
investments being financed by the user of funds. For providers of funds, the
application of the "matching principle" requires that the characteristics of
the financial instrument in which a provider of funds invests should be
matched as closely as possible to the characteristics of the liabilities being
funded by the provider of funds.

Final users of funds invest in the real productive capital (e.g., plant and
equipment, commercial real estate, social infrastructure, etc.) of the econ-
omy. These "Real" assets have expected income streams and expected depre-
ciation schedules that are most accurately described in terms of constant dol-
lars as opposed to nominal dollars. This is because their future income
streams and depreciation schedules as measured in nominal dollars will vary
with unknown future inflation rates, but this variation is eliminated by utiliz-
ing constant dollars which are unaffected by future inflation.

The application of the "matching principle" to final users of funds
requires that the payment schedule of the instrument match the time pattern
of the income stream of the asset being financed and that the amortization
schedule of the instrument match the depreciation schedule of the asset being
financed. Since both the income stream and the depreciation schedules of the
assets being financed are most accurately defined in terms of constant dollars,
both the payment and amortization schedules of the financial instrument must
also be defined in terms of constant dollars. Mathematical consistency then
requires that the rate of return must also be defined in terms of constant dol-
lars. Therefore, application of the matching principle requires that final
users of funds utilize constant-dollar financial instruments to finance their
investments in real assets.

Final providers of funds are the actual savers in the economy or their
agents. The actual savers in the economy are those who choose to forgo con-
sumption in order to save - i.e., the individual consumers in the economy. The
agents of the actual savers are those institutions to whom individual consum-
ers have delegated some part of their saving activity. Pension funds are the
largest and fastest growing agents of actual savers. Pension funds are also the
largest and fastest growing source of long-term funds in the economy.
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The application of the "matching principle" to final providers of funds
requires that the characteristics of the financial instruments in which provid-
ers of funds invest should be matched as closely as possible to the characteris-
ties of the liabilities which the providers are funding.

The liabilities that the final providers of funds or their agents are fund-
ing include retirement, future educational expenses, and possible future medi-
cal expenses. All of these liabilities are "Real" liabilities - i.e., they are much
more accurately defined in terms of constant dollars than in terms of nominal
dollars because constant dollars are not affected by unknown future inflation.
Therefore, application of the "matching principle" to the final providers of
funds requires that they fund their "Real" liabilities with constant-dollar
financial instruments.

Financial intermediaries stand between the final users of funds and the
final providers of funds. Financial intermediaries provide most of the funds
utilized by final users of funds and use most of the funds provided by final
providers of funds. The final users of funds, the final providers of funds, and
finanecial intermediaries, taken together, make up the general financial sys-
tem of the economy. '

The "matching principle" also applies to financial intermediaries. They
must match the characteristies of their assets (the securities issued by final
users of funds) to the characteristics of their liabilities (the securities that
financial intermediaries issue to final providers of funds). The application of
the "matching principle" to the financial system of the economy requires that
all of the participants - the final users of funds, the final providers of funds,
and the financial intermediaries - all utilize constant-dollar financial
instruments.

However, constant-dollar financial instruments are not consistent with
present legal and tax statutes. If constant-dollar financial instruments are to
be utilized to achieve the benefits that they make possible through effective
utilization of the matching principle, then a process is required to transform
any desired constant-dollar financial instrument into an equivalent nominal-
dollar instrument.

SUMMARY OF THE INVENTION

The present invention involves the application of the "matching princi-

ple" to a process for converting a specific constant-dollar financial
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instrument (whose primary components have been specified in a manner con-
sistent with an optirnal match), into an equivalent financial instrument
defined in terms of the nominal-dollars of ordinary commerce, and therefore
consistent with existing legal and tax statutes. The "matching principle”
involves matching the characteristics of financing instruments to the financ-
ing needs of the users of funds and/or matching the characteristics of the
financial instruments to the investment needs of the providers of funds.
Because of the impact of uncertain and unknowable future inflation, nominal-
dollar financial instruments do not allow an effective utilization of the
matching principle for either final users or final providers of funds. Effective
application of the matching principle requires the general utilization of
constant-dollar financial instruments throughout the financial system -- by
financial intermediaries as well as by final users and providers of funds. The
benefits of the effective application of the matching principle that can be
realized only by the utilization of constant-dollar financial instruments are
measured by the shift in the market risk/return tradeoff faced by the final
users and providers of funds. The utilization of constant-dollar financial
instruments allows both final users and final providers of funds to achieve
both higher expected returns and lower risks.

According to the present invention, this process begins with constant-
dollar financial instruments that effectively implement the matching princi-
ple and the conversion factors to be used to convert the desired constant-dol-
lar financial instrument into an equivalent nominal-dollar financial instru-
ment. The conversion factors to be specified include:

1. The measure of inflation (e.g., price index) to

be utilized for the conversion of constant-dol-
lars into nominal-dollars.
The base period for conversion.

3. The frequency with which nominal-dollar val-

ues would be adjusted for inflation.

The present invention converts the primary components of the
desired constant-dollar financial instrument into standard form. Con-
version of the constant-dollar financial instrument into standard form
is the process of converting each of the primary components into a
standard form, where the standard form of each component is a matter
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of the particular conventions built into the particular processing
system. .

For example, interest rate or rate of return must be defined in
terms of a particular convention. Generally, (as assumed in the equa-
tions), the convention will be to express rates of return as effective
annual rates of return with annual compounding - which is the speci-
fied rate of return measure under federal truth-in-lending statutes.

Payment schedules and amortization schedules will be converted
into arrays, where the elements in the arrays are either constant-dollar
amounts or functions of constant-dollar amounts. For payment sched-
ules, the number of elements in the array will equal the number of pay-
ment periods or the number of adjustment periods, whichever is
greater (if the number of adjustment periods exceeds the number of
payment periods, then some elements in the payment array will be zero
to reflect adjustment periods when there is no scheduled payment).
The number of elements in amortization arrays.will equal the number
of payment periods or the number of adjustment periods, whichever is
greater, plus one. The first element in the amortization array will be
the initial loan balance.

The terms and covenants will be converted into a standard array
of terms and covenants. This array will be defined in such a way as to
include all normal terms and covenants for a broad variety of
instruments.

The system further defines a measure of the inflation rate con-
sistent with the standard form for specifying the rate of return, (for
example, the effective annual rate), utilizing this specified inflation
measure. The system generates the specification of each of the pri-
mary components of the equivalent nominal-dollar finanecial instrument
in terms of nominal-dollars and the specified measure of inflation. The
system outputs the specifications of each of the primary components of
the equivalent nominal-dollar finanecial instrument in a format consis-
tent with the preparation of legal documents. When the loan is closed
and funded, (or the securities are issued and funds are released from
escrow), the actual transaction data and inflation data are entered into
the system and updated regularly. The system performs all loan
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servicing function, generating current data for all primary components
of the financial instrument in nominal-dollars and updating these fig-
ures with every inflation adjustment period and every payment period,
and with every payment received (including accrued interest, late pay-
ment penalty, ete.).
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow chart illustrating the principles of the present

invention concerning conversion of instruments.
Figure 2 is a flow chart illustrating the principles of the present
invention concerning servicing financial instruments.
Figures 3-5 are spreadsheets which show the advantages of the
present invention under different inflation scenarios.
DETAILED DESCRIPTION OF THE INVENTION
 The data processing system for carrying out the present inven-

tion generally comprises three components - an input device, a pro-
cessing device and an output device. The input device comprises a
mechanism for entering the primary components (specified below) of
the desired constant-dollar financial instrument, the specified measure
of inflation, the base period, and the frequency of adjustment for infla-
tion to be utilized in the conversion process. The input device may also
include a mechanism for entering the actual payment records, inflation
data and other data required to service the equivalent nominal-dollar
financial instruments generated by the system.

The processing device transforms the primary components of
the constant-dollar financial instrument into standard form; defines a
measure of the inflation rate; uses the specified inflation measure, con-
sistent with the standard measure for the rate of return (e.g., the
effective annual rate of interest) and generates the equivalent
nominal-dollar specification of each of the primary components of the
desired constant-dollar financial instrument in terms of nominal-dollars
and inflation rates given the frequency of adjustment for inflation and
the base period. The processing unit also calculates the current
nominal-dollar return, the current interest (and penalties, if any) due,
the amount of the payment being utilized for payment of current inter-
est (and penalties, if any), the change in accrued interest from the
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prior payment period, if applicable, and the new level of accrued inter-
est, if any, the change in the outstanding loan balance from the prior
payment period, and the new loan balance, the nominal-dollar return
for the subsequent payment period, the required payment for the subse-
quent payment period. The processing unit also checks all loan terms
and covenants against the latest inputted data for compliance of the
loan with all terms and covenants.

The output device prints out the specifications of each of the
three components of the equivalent nominal-dollar financial instru-
ment in a format consistent with preparation of promissory notes and
other legal documents.

The output device also prints out the current nominal-dollar
return, the current interest (and penalties, if any) due, the payment
amount and the amount of the payment being utilized for payment of
current interest (and penalties, if any), the change in the amount of
accrued interest from the prior payment period, if applicable, and the
new level of accrued interest, if any, the change in the outstanding
loan balance from the prior payment period, and the current loan bal-
ance, a list of the loan terms and/or covenants, if any, with which the
loan is not currently in compliance, and the supporting data therefor,
all current finanecial data required to be supplied by the borrower, the
nominal-dollar return for the subsequent payment payment period and
the required payment for the subsequent payment period.

Selection and definition of the desired
constant-dollar financial instrument

Possible types of constant-dollar finaneial instruments include,
but are not limited to bonds of all types, including mortgage bonds,
debentureé, subordinated debentures, and capital notes; mortgages and
deeds of trust of all types, loans of all types, leases of all types, promis-
sory notes of all types, life insurance policies and annuities, investment
company shares and deposits and certificates of deposit.

Selection of the proper type of constant-dollar financial instru-
ment depends on the function of the instrument, the business activities
of the issuer of the instrument, and the type of assets to be financed by

the instruments.
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Definition of the desired constant-dollar finanecial instrument is
a matter of specifying the primary components of the desired constant-
dollar financial instrument.

The primary components of constant-dollar financial instru-
ments may comprise: the rate of return or rate of interest, the pay-
ment schedule, the amortization schedule, the loan terms and cove-
nants. The rate of return is a "Real,” or purchasing power rate of
return because it is defined in terms of constant-dollars. The constant-
dollar rate of return may be either fixed or variable. If the constant-
dollar rate of return is variable, it will be a function of some set of
constant-dollar variables - e.g., some fixed constant-dollar rate of
return plus some share of constant-dollar revenues. The payment
schedule is defined in terms of constant-dollars. If the constant-dollar
rate of return is fixed, then there will be a fixed relationship between a
fixed constant-dollar payment schedule and a fixed constant-dollar
amortization schedule based on the fixed constant-dollar rate of return.
If the constant-dollar rate of return is variable and the constant-dollar
amortization schedule is fixed, then the constant-dollar payment
schedule will be variable because it is a function of the fixed constant-
dollar amortization schedule and the variable constant-dollar rate of
return. The amortization schedule is defined in terms of constant-dol-
lars. If the constant-dollar rate of return is variable and the constant-
dollar payment amounts are fixed, then the constant-dollar amortiza-
tion schedule (and the maturity of the instrument) will be variable
because it is a funetion of the fixed constant-dollar payments and the
variable constant-dollar rate of return. All loan terms and covenants
involving dollar amounts (e.g., minimum amount of net working capital
to be maintained by the borrower) are defined in terms of constant-
dollars.

Gains to both providers and users of funds are maximized by
utilizing the "matching principle" (see Background of the Invention) to
define the constant-dollar payment and amortization schedules. As
demonstrated in the Background of Invention section, application of
the "matching principle" requires that the payment and amortization
schedules be defined in terms of constant-dollars. If the payment and
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amortization schedules are defined in terms of constant-dollars, then
mathematical consistency requires that the rate of return or rate of
interest also be defined in terms of constant-dollars. As a general rule,
low and moderate risk constant-dollar financial instruments will have
fixed constant-dollar returns or rates of interest - variable constant-
dollar returns or rates of interest will generally be utilized only for
higher risk instruments.

Conversion of the desired constant-dollar
financial instruments into equivalent
nominal-dollar financial instruments

The desired constant-dollar financial instruments must be con-
verted into equivalent nominal-dollar financial instruments to achieve
consistency with existing legal and tax statutes.

The first step in the conversion process (see Figure 1) is to enter
into the data processing system the definition of the desired constant-
dollar financial instrument (i.e., the specifications of the primary com-
ponents of the desired constant-dollar financial instrument), the speci-
fied measure of inflation, the base period, and frequency of adjustment
for inflation to be utilized (step 101).

If the constant-dollar rate of return is variable, then either the
constant-dollar amortization schedule will be fixed and the
constant-dollar payment schedule will be a function of the fixed amor-
tization schedule and the variable constant-dollar rate of return, or the
constant-dollar payments will be fixed and the constant-dollar amorti-
zation schedule will be a function of the fixed constant-dollar pay-
ments and the variable constant-dollar rate of return.

The processing unit first transforms the primary components of
the desired constant-dollar financial instrument into standard form
(step 102). The constant-dollar rate of return or interest rate specifi-
cation is put into a standard form such as an effective annual rate of
return. If the rate of return is not specified as a true interest rate
(e.g., if it is specified as a discount rate of interest), it is converted to
a true interest rate specification. If the rate of return is not specified
on an annual basis (e.g., a monthly rate of re_turn), it is converted to an
annual basis. The final step is to convert to a standard compounding
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period such as annual compounding for effective annual rates of return,
semi-annual for bond-equivalent yields, etc.

The payment and amortization schedules are transformed into
standard arrays - which is transformed first depends on whether the
constant-dollar rate of return is fixed, and if not, whether or not the
amortization schedule is fixed. To do this, the processing unit deter-
mines whether there is a fixed constant-dollar rate of return (step 103).
If it is fixed, the payment schedule is transformed into standard form
(step 105). If the constant-dollar rate of return is not fixed, it is deter-
mined whether there are variable constant-dollar payments (step 104).
If not, the payment schedule is transformed into standard form (step
105). If there are variable constant-dollar payments, the amortization
schedule is transformed into standard form (step 106). If the payment
schedule was transformed into standard form in step 105, then the
amortization schedule is transformed into standard form in step 107. If
the amortization schedule was transformed in step 106, the payment
schedule is transformed into standard form in step 108.

In either case, after step 107 or 108, all terms and covenants are
put into standard form (step 109).

The processing unit then defines a measure of the inflation rate
consistent with the standardized rate of return (e.g., the effective
annual rate of inflation) utilizing the specified inflation measure and
base period (step 110).

After the processing unit has put the primary components of the
desired constant-dollar financial instrument into standardized form and
defined the inflation measure, it converts all of the primary compo-
nents into equivalent nominal-dollar components, thus creating an
equivalent nominal-dollar financial instrument (steps 111-119).

The equivalent nominal-dollar interest rate, Tps for every adjust-
ment period t is defined as a function of the measure of inflation, It’
for that adjustment period t; and the constant-dollar rate of return, R_,

t
for adjustment period t (step 111).

I, = 1+ Rt) "l + It) -1 t=1l,,y"n (equation 1)
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To convert the constant-dollar payment and amortization sched-
ules into equivalent nominal-dollar schedules, the first step is to deter-
mine whether or not the constant-dollar rate of return is fixed (step
112). If the constant-dollar rate of return is fixed, the next step is to
determine whether or not the constant-dollar payments are fixed and
the number of payment periods exceeds the number adjustment periods
(e.g., a constant-dollar mortgage with monthly payments and annual
adjustments for inflation (step 113).

If either the constant-dollar payments are not fixed or the num-
ber of adjustment periods is equal to or greater than the number of
payment periods, then the equivalent nominal-dollar payment schedule
is determined according to step 115.

If the constant-dollar payments are fixed and the number of
pajment periods is greater than the number of adjustment periods, then
equivalent nominal-dollar payments are generated which are constant
(in nominal dollars) within adjustment periods (step 114).

If the constant-dollar rate of return is not constant (step 112),
the next step is to determine whether or not the amortization schedule
is fixed (step 113a). If the amortization schedule is fixed, then the
constant-dollar payment schedule will vary with the variable
constant-dollar rate of the return, and the next step (step 116) is to
generate the equivalent nominal-dollar amortization schedule.

If the amortization schedule varies with the variable
constant-dollar rate of return and the constant-dollar payments are
fixed (step 113a), then the next step is to determine the equivalent
nominal-dollar payments according to step 115.

If the payment schedule is generated in steps 114 or 115, the
nominal-dollar amortization schedule is generated (step 117). If the
nominal-dollar amortization schedule was generated in step 116, then
the nominal-dollar payment schedule is generated (step 118).

The system then searches the terms and covenants for any num-
bers defined in constant-dollars and redefines them as equivalent
nominal-dollars for every adjustment period t (step 119).

The system goes through the array of terms and covenants
searching for conditions expressed in terms of constant dollars.
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Whenever the system finds conditions expressed in terms of constant
dollars, the system redefines the conditions in equivalent
nominal-dollar terms for each adjustment period, utilizing the measure
of the inflation rate for all adjustment periods up to and including that
adjustment period. The equivalent nominal-dollar amount is defined by
an equation similar to equation 2 (below), where Pt would be replaced
by the constant-dollar amount from the term or covenant and p t would
become the nominal-dollar equivalent for each adjustment period.

The system then defines the equivalent nominal-dollar financial
instrument by printing out primary components in equivalent nominal-
dollar form in a format consistent with the preparation of notes and
other legal documents (step 120).

~ Referring to step 115, if the number of payments per year, X, is
equal to the number of inflation adjustments per year, y, then the
equivalent nominal-dollar payment schedule is defined as follows:

P, = Py -1;_5!:1 (1+ Ii)”y
) t=1,..,y"n ' (equation 2)

In equation 2, p, is the eqﬁivalent nominal-dollar payment in
adjustment period t; Pt is the constant-dollar payment in adjustment
period t; Ii is the inflation rate in adjustment period i; and n is the
maturity of the instrument in years.

There will not be a case in which x is less than y because the
initial standardization routine defines a constant-dollar payment of
zero constant-dollars for every adjustment period without a scheduled
payment.

Referring to step 114, if, as will commonly be the case for mort-
gages and term loans, the constant-dollar instrument is fully amortized
over n years with equal constant-dollar payments x times per year (x =
12 for monthly payments), and the number of adjustments for inflation
each year, y, is less than x (y = 1 for annual adjustments and y = 2 for
semi-annual adjustments), then the equivalent nominal-dollar payment

schedule is defined as followsl: / 1/x
o fyoien BBV 1y [l )1
By oo X7Y = 1-(14R) 7" . J (1 ) YL s
‘ j=1 t) {equation 3)

t=1,. . .,y.n i=1,. . . x/y

PCT/US91/01101
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In equation 3, Pt*x/y-i+1, i = 1,..x/y, are the x/y equal
nominal-dollar payments in adjustment period t; B o is the original
amount borrowed in constant-dollars; R is the fixed constant-dollar
rate of return; Ij is the inflation rate for period j; and Ty is the equiva-
lent nominal-dollar rate of return for adjustment period t.

After the system has defined the equivalent nominal-dollar pay-
ment schedule according to the above (steps 114 or 115), it defines the
equivalent nominal-dollar amortization schedule as follows (step 117):

b,=b, , " (1+ r,[)l/x - Py t=1,..,Xx"n (equation 4)

t tIrll equation 4, bt is the scheduled nominal-dollar loan balance in
period t; Iy is the equivalent nominal-dollar interest rate in period t;
and Py is the nominal-dollar loan payment in period t.

If the desired constant-dollar financial instrument has a variable
constant-dollar rate of return and a fixed constant-dollar amortization
schedule, then the instrument will have a variable constant-dollar pay-
ment schedule.

In the case of a variable constant-dollar payment schedule, the
system defines the equivalent nominal-dollar amortization schedule
(step 116) before defining the equivalent nominal-dollar payment
schedule (step 118).

In the case of a variable constant-dollar payment schedule, the
equivalent nominal-dollar amortization schedule (step 116) is defined as

follows: t
b,=B,. T (1+I1.)1/X;

t=1,. . .,X.n
t 't i=1

(equation 5)
In equation 35, bt is the scheduled nominal-dollar loan balance for
period t; Bt is the scheduled constant-dollar loan balance for period t;

and Ii is the inflation rate for period i.
The equivalent nominal-dollar payment schedule (step 118) is

then defined as follows:

-— l/x 1 - " i
Pt =(1+ rt) 1 bt—l -bt t=1,..,X"nN (equation 6)
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In equation 6, Pt is the nominal-dollar payment in period t; r t is
the equivalent nominal-dollar rate of return in period t; and bt is the

equivalent nominal-dollar loan balance in period t.

Servicing the equivalent nominal-dollar financial instruments

Implementation of the desired constant-dollar financial instru-
ments requires a system that services the equivalent nominal-dollar
instruments after defining these instruments.

The equivalent nominal-dollar specifications of the primary
components of the desired constant-dollar instrument are the basis of
servicing the equivalent nominal-dollar instrument as well as the defi-
nition of the equivalent nominal-dollar instrument.

Therefore, the data processing system develops the basis of ser-
vicing the equivalent nominal-dollar instruments when the system
defines the equivalent nominal-dollar instruments.

The first step in the process of servicing the equivalent
nominal-dollar instruments is to input the data on payments received
and dates of receipt, inflation measures and other required data (step
201).

The system then calculates the current nominal-dolliar interest
rate according to the specification of the equivalent nominal-dollar
rate of return and calculates the current interest (and penalties, if any)
given the inputted data and stored data from previous periods (step
202).

The system then calculates the current interest (and penalties, if
any), and the portion of the current payment that will go to pay cur-
rent interest (and penalties, if any), the change in accrued interest
from the prior payment period, if applicable, and the new level of
accrued interest, if any (step 205).

The system next calculates the change in the outstanding loan
balance from the prior period, and the new loan balance (step 206).

The system then checks all loan terms and covenants against the
latest inputted data for compliance of the loan with all terms and cov-
enants (step 207).
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Compliance with the terms and covenants is a matter of com-
paring the current inputted data for each term or covenant with the
requirements of the term or covenant. For example, is the property (in
the case of a mortgage) currently insured as per the loan requirements?
Is the net working capital (in the case of corporate financing) currently
equal to or greater than the required amount?

The system then calculates the nominal-dollar return for the
subsequent payment period according to the specification of the equiv-
alent nominal-dollar return (step 208).

The system calculates the nominal-dollar return for the subse-
quent payment period utilizing the inflation data for the period and
equation 1),

Next, the system determines whether the instrument has a fixed
coﬁstant—dollar rate of return (step 209). If it is determined in step 209
that there is a fixed constant-dollar rate of return or a variable
constant-dollar return with fixed constant-dollar payments, the system
calculates the nominal-dollar payment for the subsequent payment
period as per the equivalent nominal-dollar payment specification (step
210).

After calculating the specified equivalent nominal-dollar pay-
ment for the subsequent payment period in step 210, the system then
adds any unpaid amounts from previous payment periods (step 213) and
any unpaid late payment penalties, if any, to obtain the total nominal-
dollar payment required for the subsequent payment period (step 215).

If it is determined at step 209 that there is not a fixed
constant-dollar rate of return, the processor determines if the instru-
ment has a variable constant-dollar rate of return and a fixed amorti-
zation schedule (steps 211). If so, the system first calculates the
nominal-dollar amortization schedule for the subsequent payment
period as per the equivalent nominal-dollar amortization schedule (step
212). Then the system calculates, in step 214, the required nominal-
dollar payment for the subsequent payment period, given the current
loan balance, the equivalent nominal-dollar rate of return for the sub-
sequent period and the specified nominal-dollar loan amortization cal-
culated in step 212. Next, late payment penalties, if any,. are
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calculated and added to the amount determined in step 214 to obtain
the total amount of the nominal-dollar payment for the subsequent
period (step 215).

In step 216, the system prints out, in a desired format, the fol-

lowing items:

1. The current nominal-dollar rate of return.
2. The current interest (and penalties, if any) due.
3. The payment amount and the amount of the payment

being utilized for payment of current interest (and penal-
ties, if any).

4, The change in the amount of accrued interest from the
prior payment period, if applicable, and the new level of
accrued interest, if any.

3. The change in the outstanding loan balance from the prior
payment period, and the current loan balance.

6. A list of the loan terms and/or covenants, if any, with
which the loan is not currently in compliance, and the
supporting data therefor.

1. All current financial data required to be supplied by the
borrower.

8. The equivalent nominal-dollar return for the subsequent
payment period.

9. The required payment for the subsequent payment period.

Gains from employing the invention -
As discussed in the background of the invention section, the

gains from employing the invention are based on the application of the
"matching principle." The inventors have established that significant
gains — as compared to the utilization of conventional nominal-doliar
instruments — result when the invention is used to implement
constant-dollar instruments specified according to the "matching
principle."

In order to highlight some of the advantages of the present
invention over conventional mortgages, three spreadsheets are included
in the drawings as Figures 3, 4 and 5. Each of the sample spreadsheets
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assumes a $10,000,000 purchase price, a $7,500,000 loan, $900,000 of
net operating income (NOI) at time of purchase, a capitalization (CAP)
rate at purchase of 9.00% and a market CAP rate of 9.00%. In Figure
3, a steady inflation rate of 4.00% is assumed. In Figure 4, an initial
inflation rate of 4.00% is used but a drop to 2.00% is used beginning
year 2. In Figure 5, an inflation rate of 4.00% initially is changed to 6,
8 and finally 10.00%.

These scenarios exemplify the advantages of the present inven-
tion in increasing the expected rate of return for final users of funds
(Figure 3, the steady inflation scenario, which is the expected scenario)
and in simultaneously reducing their risk by reducing the impact of
unknown future inflation on expected returns (Figures 3, 4 and 5 with
steady, falling and rising inflation scenarios respectively).

 The Figures also demonstrate the reduction in default risk as
measured by minimum interest coverage ratios and the high "Real" (net
of inflation) returns that the present invention makes possible for final
providers of funds. Even after expenses of servicing the loans and
managing the portfolio of investments, final providers can expect
"Real" returns in excess of 4% from a portfolio of high quality 5%
RealValue™ instruments.

For final providers of funds (households) and their agents (espe-
cially pension funds), the availability of the instruments made possible
by the invention would significantly increase their expected returns
and lower their risks.

The invention will allow providers of funds to more than double
their expected "Real" returns as compared to high quality nominal-dol-
lar debt instruments. Providers of funds can expect "Real" (net of
inflation) returns in excess of 4% from investments in high quality, low
default risk Real Value™ (i.e,, equivalent nominal-dollar instruments
produced by the invention) securities.

This is over twice the long-term average "Real" return achieved
by investing in high quality corporate bonds as computed by Ibbotson
and Sinquefield for the period 1926-1977 and extended by Ibbotson to

1985.
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The invention will allow providers of funds to reduce all of their
components of risk at the same time that they are increasing their
expected returns.

Default risk will be significantly reduced because debt coverage
ratios will rise significantly (see columns h and i of the spreadsheets).

Market risk, which is largely interest rate risk in the case of
high quality debt instruments, will be greatly reduced because "Real,"
or constant-dollar interest rates are much less variable than are
nominal-dollar interest rates.

The single most important measure of risk for providers of
funds -- the standard deviation of the "Real" rate of return -- will be
reduced to less than one percent for portfolios of high quality
RealValue™ instruments, making RealValue™ instruments much less
risky than Treasury Bills by this key measure of risk.

Portfolio risk will be reduced because the returns on RealValue™
instruments will be uncorrelated with the returns on other investments.

Currency risk will be reduced for international investors because
constant-currency instruments will eliminate the major factor in long-
term currency risk — differential inflation rates.

Final users of funds will enjoy significantly higher expected
returns and lower risk as a result of the availability of the instruments
made possible by the invention.

The higher returns and lower risk are the result of the superior
matches between debt service and income made possible by the inven-
tion and the (related) superior match between amortization and the
value of assets being financed.

Debt coverage ratios are higher and more stable (default risk is
an increasing function of the lowest debt coverage ratios expected over
the life of the loan), reducing default risk significantly (see columns h
and i of the spreadsheets).

Users of funds are able to maintain higher average leverage (see
columns u and v of the spreadsheets), increasing their expected
returns, at the same time that default risk is reduced through higher
debt coverage ratios. )

.PCT/US91/01101
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In the stable inflation scenario (Spreadsheet 1), the result is a
more than 30% increase (from 11.16% to 14.60%) in the expected
"Real" after-tax return to the final user of funds in the stable inflation
case.

RealValue™ financing increases its expected return advantage in
the case of falling inflation (Spreadsheet 2) and maintains a reduced
expected return advantage in the case of sharply rising inflation

(Spreadsheet 3).
RealValue™ financing reduces the inflation risk faced by final

users of funds because it reduces the variation in their expected "Real"
after-tax returns caused by variations in inflation (see Spreadsheets 1,
2 and 3) -- this lower "Real" risk is the result of the fixed "Real" rate of

interest.
Variations

This invention is applicable to instruments denominated in -any
currency.

At any point where the word "dollar" appears, any Currency
name (e.g., marks, francs, pounds, etc.) may be substituted.

The invention makes possible the general utilization of constant-
currency financial instruments in any country with any currency.

What has been described by the foregoing is preferred embodi-
ment of the present invention. Various modifications can be made and
will be readily apparent to one of ordinary skill in the art. The inven-
tion is limited only by the claims appended hereto.
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CLAIMS

1. An apparatus for converting a constant-dollar financial

instrument into an equivalent nominal-dollar instrument comprising:

input means for inputting input data to specify a
constant-dollar financial instrument;

converting means for converting the specified
constant-dollar financial instrument into an equivalent nominal-dollar
instrument; and

output means for outputting output data relating to the
equivalent nominal-dollar instrument.

2. The apparatus of claim 1 wherein said input data com-
prises the primary components of the specified constant-dollar finan-
cial instrument, the measure of inflation to be used, the base period
and the frequency of adjustment for inflation to be used by the con-
verting means.

3. The apparatus of claim 1 further-comprising means for
generating a constant-dollar payment schedule and a constant-dollar
amortization schedule for the specified constant-dollar financial
instrument. '

4. The apparatus of claim 3 wherein said converting means
converts the specified constant-dollar finaneial instrument into an
equivalent nominal-dollar instrument by calculating an equivalent
nominal-dollar interest rate, converting the constant-dollar payment
schedule into an equivalent nominal-dollar payment schedule and deter-
mining the equivalent nominal-dollar amortization schedule.

9. The apparatus of claim 4 wherein said equivalent
nominal-dollar interest rate, Ty is defined by the following formula:

= (1+ Rt) " (l+ It) -1; fort=1,..,.y " n;
where t is the adjustment period, It is a measure of inflation for the
adjustment period t and Rt is the constant-dollar rate of return for
adjustment period t.

6. The apparatus of claim 4 wherein when the specified
constant-dollar financial instrument has a number of payments per
period equal to the number of adjustments per period, the
nommal-dollar pa¥ment schedule is defined as follows:

pt t?f“” =1, . ay.n
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where P, is the equivalent nominal-dollar pavment in adjustment period
t; Pt is the constant-dollar payment in adjustment period t; Ii is the
inflation rate in adjustment period i; n is number of periods to maturity
of the instrument; and y equals the number of inflation adjustments per
period.

7. The apparatus of claim 4 wherein when the specified
constant-dollar instrument is specified to be fully amortized over n
periods with equal constant-dollar payments x times per period, and
the number, y, of adjustments for inflation each period is less than x,
the equ1va1ent nominal-dollar payment schedule is defined as follows:

Pt.x/y-1+1!f(—1+T)—n—— 1(1+I ) )
t=1,. . .y.n iH,. . ,x/y

where Pt*x/y-i+1, i=1,..,x/y, are the x/y equal nominal-dollar
payments in adjustment period t; B o is the original amount borrowed in
constant-dollars: R is the fixed constant-dollar rate of return; Ij is the
inflation rate for period j; and Iy is the equivalent nominal-dollar rate
of return for adjustment period t.

8. The apparatus of claim 7 wherein the nominal-dollar
amortization schedule is defined as follows:

bt = bt-l (L+ rt)l/x -Pys fort=1,..,x " n;
where bt is the scheduled nominal-dollar loan balance in period t;

r, is the equivalent nominal-dollar interest rate in period t; and P; is
the nominal-dollar loan payment in period t; and bt-l is the nominal
dollar loan balance for the previous period.

9. The apparatus of claim 4 wherein when the specified
constant-dollar financial instrument has a variable constant-dollar rate
of return and a fixed constant-dollar amortization schedule, the con-
verting means determines the equivalent nominai-dollar amortization
schedule before converting the constant-dollar payment schedule into
an equivalent nominal-dollar payment schedule.

10. The apparatus of claim 9 wherein the equivalent

nominal-dollar amortization schedule is defined as follows:
t

bt=Bt AL (1+I )1/" t=1,. . .x.n



WO 91/13409 PCT/US91/01101
-22 -

where bt is the scheduled nominal-dollar loan balance for period t; B t is

the scheduled constant-dollar loan balance for period t; and Ii is the

inflation rate for period i; and x is the number of payments per period.
11. The apparatus of claim 10 wherein the nominal-dollar

payment schedule is defined as follows:

1/x . _
) . bt_1 - b bl t_1,a . .,X.n

P, = (14
& ¢

t

where P t is the nominal-dollar payment in period t; r, is the equivalent

nominal-dollar rate of return in period t; and bt tis the equivalent
nominal-dollar loan balance in period t.

'~ 12.  The apparatus of claim 1 wherein the output data com-
prises the primary components of the equivalent nominal-dollar finan-
cial instrument.

13. The apparatus of claim 12 wherein said primary compo-
nents comprise rate of return, payment schedule, amortization sched-
ule, terms and covenants.

14. The apparatus of claim 4 further comprising determining
means for determining if the specified constant-dollar instrument has a
fixed rate of return.

13. The apparatus of claim 2 wherein said primary compo-
nents comprise a rate of return component, said apparatus further
comprising means for transforming the rate of return component of the
specified constant-dollar instrument into an effective annual rate of
interest.

16. The apparatus of claim 2 further comprising means for
searching the terms and covenants of the specified constant-dollar
instrument for any numbers defined in constant-dollars and using said
frequency of adjustment for inflation and said measure of inflation,
converting said constant-dollar numbers into equivalent nominal-dollar
numbers for every adjustment period.

17.  The apparatus of claim 1 further comprising loan servic-
ing means for servicing received loan payments and other trénsactions.
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18. The apparatus of claim 17 wherein said loan servicing
means comprises input means for inputting payment data.

19. The apparatus of claim 18 wherein said payment data
comprises information relating to payments received, the date of
receipt of said payments, and further wherein said input means pro-
vides for inputting inflation data and other data.

20. The apparatus of claim 17 wherein said loan servicing
‘means comprises means for caleulating the current nominal-dollar
interest rate for the equivalent nominal-dollar instrument.

21.  The apparatus of claim 20 further comprising calculation
means for calculating the current amount of interest and penalties due.

22.  The apparatus of claim 21 wherein said calculating means
further calculates the portion of received payment that is to be applied
to the current interest and penalties.

23.  The apparatus of claim 22 wherein said calculating means
further calculates a change in accrued interest- from a prior payment
period and a new level of accrued interest.

24, The apparatus of claim 23 wherein said calculating means
further calculates a change in outstanding loan balance from a prior
payment period, and a new loan balance.

25. The apparatus of claim 24 wherein said calculating means
further calculates a nominal-dollar rate of return for the subsequent
payment period.

26. The apparatus of claim 17 wherein said loan servicing
means comprises output means for outputting data comprising one or
more of the following:

the current nominal-dollar return;

the current interest and penalties due;

the payment amount and the portion of the payment to be
used for payment of current interest and penalties;

' the change in the amount of accrued interest from the

prior payment and the new level of accrued interest;

the change in the outstanding loan balance from the pribr
payment period;

-the current loan balance;
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a list of any loan terms with which the loan is not cur-
rently in compliance with, and the supporting data therefor;

all current financial data required to be supplied by the
borrower;

the nominal-dollar return for the subsequent payment
period; and

the required payment of the subsequent payment period.

27. A method for converting a constant-dollar financial
instrument into an equivalent nominal-dollar instrument comprising
the steps of:

inputting input data to specify a constant-dollar financial
instrument;
_ converting the specified constant-dollar financial instru-
ment into an equivalent nominal-dollar instrument; and
outputting output data relating to the equivalent nominal-
dollar instrument.

28.  The method of claim 27 wherein the step of inputting said
input data further comprises the steps of inputting primary component
data of the specified constant-dollar instrument, inputting the measure
of inflation to be used, inputting the base period and inputting the fre-
quency of adjustment for inflation to be used in the converting step.

29. 'fhe method of claim 27 further comprising the step of
generating a constant-dollar payment schedule and a constant-dollar
amortization schedule for the specified constant-dollar financial
instrument,

30. The method of claim 29 wherein the step of converting
the specified constant-dollar financial instrument into an equivalent
nominal-dollar instrument comprises the steps of calculating an equiv-
alent nominal-dollar interest rate, converting the constant-dollar pay-
ment schedule into an equivalent nominal-dollar payment schedule and
determining the equivalent nominal amortization schedule.

31. The method of claim 30 wherein said equivalent nominal-
dollar interest rate Iy is calculated by using the following formula:

-1; fort=1,....,y " n;

.rt =(1+ Rt) "L+ It)
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where t is the adjustment period, It is a measure of inflation for the
adjustment period t and Rt is the constant-dollar rate of return for
adjustment period t.

32. The method of claim 30 wherein when the specified
constant-dollar financial instrument has a number of payments per
period equal to the number of adjustments per period, the nominal-dol-
lar payment schedule is calculated according to the following formula:

Py = P_t . —?3 (1+I].)1/y; t=1,. . . y.n
where p t is the equivalent nominal-dollar payment in adjustment period
t; Pt is the constant-dollar payment in adjustment period t; Ii is the
inflation rate in period i; n is number of periods to maturity of the
instrument; and y equals the number of inflation adjustments per
period.

33. The method of claim 30 wherein when the specified
constant-dollar financial instrument is fully amortized over n periods
with equal constant-dollar payments x times per period, and the num-
ber, y, of adjustments for inflation each period less than x, the equiva-
lent nominal-dollar payment schedule is calculated by using the follow-

ing formula:
S I (T R LA (PR L
Pt.x/y—1+1 =—Q———_'ﬁ—'. - J 77
1-(14R) i1 | (44r,)
t=1,. . .y.n i=1,. . Xy

where Pt*x/y-i+1, i=1,..,x/y, are the x/y equal nominal-dollar
payments in adjustment period t; B o is the original amount borrowed in
constant-dollars: R is the fixed constant-dollar rate of return; IJ. is the
inflation rate for adjustment period j; and r, is the equivalent nominal-
dollar rate of return for adjustment period t.

34. The method of claim 33 wherein the nominal-dollar amor-

tization schedule is caleulated by using the following formula:

— l/x . -— ” .
bt -bt_1 (1+ rt) Py fort=1,...,x " n;

where b, is the scheduled nominal-dollar loan balance in period t;
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Iy is the equivalent nominal-dollar interest rate in period t: and P, is

the nominal-dollar loan payment in period t; and bt-l is the nominal

dollar loan balance for the previous period.

39. The method of claim 37 wherein when the specified
constant-dollar finaneial instrument has a variable constant-dollar rate
of return and a fixed constant-dollar amortization schedule, the step of
calculating the equivalent nominal-dollar amortization schedule is per-
formed before the step of converting the constant-dollar payment
schedule into an equivalent nominal-dollar payment schedule.

36. The method of claim 35 wherein the equivalent nominal-
dollar amortization schedule is calculated by using the following for-

mula:
t

_ 1/X.
bt—Bt -r; (1+I].) ; t=1,...xn

where bt is the scheduled nominal-dollar loan balance for period t; B t is
the scheduled constant-dollar loan balance for period t; and Ii is the
inflation rate for period i; and x is the number of payments per period.

317 The method of claim 36 wherein the nominal-dollar pay-
ment schedule is calculated using the following formula:

- 1/x
Pt = (1+rt)

where Pt is the nominal-dollar payment in period t; I, is the equivalent

.b ; t=1,. . .,x.n
'c—‘l-bt

nominal-dollar rate of return in period t; and bt is the equivalent
nominal-dollar loan balance in period t.

38. The method of claim 27 wherein the step of outputting
output data comprises the steps of outputting the primary components
of the equivalent nominal-dollar finaneial instrument.

39. The method of claim 38 wherein the step of outputting
the primary components of the equivalent nominal-dollar financial
instrument comprises the steps of outputting the rate of return, pay-
ment schedule, amortization schedule, terms and covenants.

40. The method of claim 30 further comprising the steps of
determining if the specified constant-dollar instrument has a fixed rate
of return.
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41. The method of claim 28 wherein said primary components
comprise a rate of return component, further comprising the step of
transforming the rate of return component of the specified constant-
dollar instrument into an effective annual rate of interest.

42. The method of claim 28 further comprising the step of
searching the terms and covenants of the specified constant-dollar
instrument for any numbers defined in constant-dollars and using said
frequency of adjustment for inflation and said measure inflation, con-
verting said constant-dollar numbers into equivalent nominal-dollar
numbers for every adjustment period.

43. The method of claim 27 further comprising the step of
servicing received payments and other transactions concerning the
specified financial instrument.

44. The method of claim 43 wherein the step of servicing
comprises inputting payment data.

45. The method of claim 44 wherein' the step of inputting
payment data further comprise the steps of inputting information
related to payments received, the date of receipt of said payments,
inflation data and other data.

46. The method of claim 43 further comprising the steps of
calculating the current nominal-dollar interest rate for the equivalent

nominal-dollar instrument.
47. The method of claim 46 further comprising the steps of

calculating the portion of a received payment that is to be applied to

the current interest and penalties.
48. The method of claim 47 further comprising the steps of

calculating a change in accrued interest from a prior payment period
and a new level of accrued interest.

49. The method of claim 48 further comprising the step of
calculating a change in the outstanding loan balance from a prior pay-
ment period, and a new loan balance.

50. The method of claim 49 further comprising the steps of
calculating a nominal-dollar rate of return for the Subsequent payment.

51. The method of claim 43 further comprising the steps of
outputting servicing data comprising one or more of the following:




WO 91/13409 .PCT/US91/01101
-28 -

the current nominal-dollar return;

the current interest and penalties due;

the payment amount and the portion of the payment to be
used for payment of current interest and penalties;

the change in the amount of accrued interest from the
prior payment and the new level of accrued interest;

the change in the outstanding loan balance from the prior
payment period;

the current loan balance;

a list of any loan terms with which the loan is not cur-
rently in compliance with, and the supporting data therefor;

all current financial data required to be supplied by the
borrower;

the nominal-dollar return for the subsequent payment
period; and

the required payment of the subsequent payment period.
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period,
The reaquired payment for the subsequent payment period.

Fintsh

he. 2
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Purchase Price:
Loan Amount:

NCI at Purchase:

FEWRE 3 p

CAP Rate at Purchasa:

Market CAP Ratm:

(a)

Year NOI of Property

Constant Dollars

OO0 DNOCUNHUMN—~O

oy

Total

Year

31.5 Year St.

$5900, 000. 00
$500, 000,00
$900,000.00
$900, 000,00
$900, 000, 00
$900, 000,00
$900, 000. 00
$900, 000,00
$900,000.00
$900, 000,00
$900,000.00

(t)

Depraciation

Tax=Shield

20% Land Value
Nominal Dollars

OIVWMNCA™ULUN~O

>

Total

$253,948.2%
#2353, 968. 25
$233,968. 25
$253,968. 25
$253,968.25
$253,968.25
$253,948.25
8253, 968,25
$253,968.25
$253,968.25

$2,3539,682.54

Line

TN
$10, 000, 000.00
$7,500, 000, 00
$900, 000,00
9.00%
9. 00%
(b) (c)
Inflation NO! of Property
Rate Nominal Dollars
4,00%
4,00% $935. 000,00
4,00% $973,440.00
4,00% $1,012.377.60
4,00% $1,052,872.70
4,00% $1,094,987.61
4.00% $1{,138,787.12
4.00% $1,184,338.40
4,00% $1,231,712.1%
4,00% $1,280, 980,63
4,00% $1,332,219.86
$11,237,716.27
(u) (v)
Loan-to-Value
Basad on Market Value
RealValue Conventional
Meortgage Mortgage
75.00% 7%.00%
73.87% 71.71%
72.69% 68.52%
71.44% &8.447,
70.13% &2.44%
&8.76% $59.53%
67.32% S6.70%
&5,.81% S3.94%
é4.,22% S51.26%
62.855% 48, 64%
40, 80% 46,.08%

PCT/US91/01101
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(a)

(@)

Debt Service
Nominal Dollars

RealValue
Mortgage

$487,184.648
$506,4672.03
$526,.938.91
$548,016.47
$569,937.13
8592,724. 61
$616,444,00
$641,101.76
$666,745.83
$693,415. 66

$5,849,191.02

(w)

Egquity in
Constant

RealValue
Mortgage

$2, 500,000, 00
$2,612,885%.76
$2,731,41%.81
$2,855,872.37
$2,986,551.7%
$3, 123, 765, 10
$3.267,839.12
$3,419,116.84
$3,577,9%8. 44
$3,744,742,13
$3,919,865.00

Conventional
Mortgage

$789,814.41
$789,814.41
$789,814.41
$789,814.41
$789,814.41
$789,814.41
$789,.814.41
$789.814.41
$789,814.41
$789,814. 41

$7,898,144.13

(x)

Property
Dellars

Conventional
Mortgage

$2, 500,000, 00
$2, 828, 548. 94
$3,146,955.78
$3, 455, 765, 81
$3,755,513.03
$4,046,721.11
34,329,904, 53
$4, 605, 569. 51
$4,874,215.14
5, 136,334, 33
$5,392,414.94

(£)

PCT/US91/01101

(g)

Pre-Tax Cash-=Flow
Nominal Dollars

RealValue
Mortgage

$448,815.36
$466,767.97
$48%, 438. 69
$504,856.24
$3525, 050,49
$546,052.51
$567,894. 61
$3590,610.39
$4614,234.81
$638, 804, 20

$3,388,525.28

(y)

Conventional
Mortgage

$146,188.359
$183,625.55
$222.3635.19
$265,088.29
$305.1732.20
$348,972.70
$394,524.19
$441,897.73
$491,166.22
$3542, 405, 44

$3,339.572.14

(2)

Equity in Property
Nominal Dollars

RealValue
Mortgage

$2, 500, 000,00
$2,717,401. 19
$2,9354,299.34
83,212, 468.02
$3,493,843.13
$3,800,337.88
$4,134,858.99
84, 499,324. 30
$4,896,683.19
85, 329, 9335. 70
$5,802,357.76

Conventional

Mortgage

$2,500, 000.00
$2,941,690.89
$3,403,747,37
$3,887, 266. %6
$4,393,419,06
4,923,454, 99
$5,478,710.55
$6,060,615.29
$5,670,699, 98
$7,310, 605,33
$7,982,091.40
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(h) (1) ;) (k)

Cash-on~-Cash Return Based on
Initial Equity Investment

Debt-Coverage-Ratio

RealValue Conventional RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
1.92 1.19 17.9%% S.83%
1.92 1.23 18.67% 7.3%%
1.92 1.28 19.42% 8.90%
1.92 1.33 20.19% 10.32%
1.92 1.3%9 21.00% 12.21%
1.92 1.44 21.847% 13.96%
1.92 1.50 22.72% 15.78%
1.92 1.56 23.62% 17.68%
1.92 1.62 24.57% 19.465%
1.92 1.69 25.55% 21.70%
(aa) (ab) (ae) (ad)

After-Tax Operating Cash Flow
Nominal Dollars, 28% Tax Rate

Tax~Loss Carry-Forward
Nominal Dollars

34,550, 849. 29

RealValue Conventional RealValue Conventional

Mortgagqe Mortgage Mortgage Mortgage
30,00 (866,091.77) $294,258.17 $146,185.59
30,00 (890,377.97) 3407, 184,05 $183.625.59
$0.00 (870, 903.84) $420, 626,97 $222.563. 19
$0, 00 (83,4606.90) $434,607,60 $263,058. 29
$0.00 $0,00 $449, 147,46 $275,019.85
$0,.00 $0,00 $464,268,.92 $303, 165,03
$0. 00 $0.00 $479,995.23 $333, 950. 93
$0, 00 30,00 $496,350.59 $365.838. 12
$Q, 00 $0.00 $513,360.17 $398,857.03
$0,.00 $0, 00 $531,050.13 $433,037.85

$2,925,301. 46
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(1)

(m)

Current Return on Egquity
In the Property

RealValue
Mortgage

16.52%
15.80%
1S.11%
14.45%
13.82%
13.21%
12,62%
12.06%
11.52%
11.01%

(am)

Conventional
Mortgage

4.97%
S.39%
S.73%
S.99%
6.20%
6.37%
6.31%
6,627
6.72%
6.80%

(af)

Net Sale Proceeds Before Tax

Nominal Dollars,

RealValue
Mortgage

$0.00
$0.00
‘o.w
$0.00
$0.00
$0.00
$0.00
80,00
$0.00
84,914,211.19

&% Costs

Conventional
Mortgage

’o' oo
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
‘o.oo
$7,093, 944,83

Py 3d
10/ay

(n)

Market Value of
the Property

Constant Dollars

$10, 000, 000.00
$10,000,000.00
$10, 000,000, 00
$10,000, 000,00
$10, 000, 000. 00
$10,000,000,00
$10,000, 000, 00
$10, 000, 000.00
$10, 000, 000, 00
$10,000,000.00

(ag)

(@)

Market Value of
the Property
Nominal Dellars

$10, 400, 000,00
$10,816,000,00
$11,248,640.00
$11,698,3835.60
$12,166,529.02
$12,653,190.18
$13,159,317.79
$13,4683,4690.50
$14,273,118.12
$14,802,442.85

“(ah)

Net Sales Praoceeds After Tax

Nominal Dollars,

RealValue
Mortgage

$0.00
$0.00
$0.00
$0.00
$0.00
$0,.00
$0.00
$0.00
$0.00
$3,3527,120.94

28% Tax Rate

Conventional
Mortgage

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
85, 286,830.76

PCT/US91/01101
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(p)

(q)

Loan Balance
Constant Dollars

RealValue
Mortgage

$7, 500, 000. 00
$7,387.114.24
$7,268,3584. 19
$7,144,127.63
$7,013,448.25
$6,876,234,.90
$6,732,160.88
$6, 580,883, 16
$6,4822,041.56
$6,255,257.87
$6, 080, 135. 00

(ai)

Conventional
Mortgage

$7, %00, 000,00
$7,171,451.06
$6, 853,044, 22
$6,3544,234,19
$6,244,486.97
$5,953,278.89
85, 670,098, 47
$5,394,430. 4%
$5, 125,784. 86
$4,863,668.67
$4, 607,383, 06

(aj)

Total After-Tax Cash Flows
Nominal Dollars

RealValue
Mortgage

(82,500, 000.00)

$394,258.17
$407, 184, 0S5
$420,426.97
$434, 607, 40
$449,147.46
$464, 268, 92
$479,99%, 23
$494, 350, 59
$513,360.17
84,058, 171.08

$35,617,970.23

Conventional
Mortgage

(82, 300, 000.00)

$146,185.59
$163, 625.59
$222,563. 19
$263,058. 29
$27%,019.8%
$303, 165.03
$333,950.93
$345,838. 12
$398,857.03
$S,719,868. 61

$S,712,132.21

fg e
e

(r)

()

Locan Balance
Nominal Dollars

RealValue
Mortgage

$7, 3500, 000,00
87,682,598, 81
$7,861, 700, 66
$8,036,171.98
$8, 204,742, 47
$8,368,9%1.1%
$8,518, 331.20
$8,659,993.29
8,789,007, 32
‘89 903' 182. 42
$9, 000, 08S, 0%

(ak)

Conventional
Mortgage

$7, 500, 000,00
$7,438,309.11
$7,412,232, 63
$7,361.373.48
$7,305, 164. 54
$7,243,074,04
$7,174,479.44
$7,098,702.51
$7.014,990, 52
$6,922.512.80
$6,820,351.4%

(al)

Total After-Tax Cash Flows
Constant Dollars

RealValue
Mortgage

(82, 500, 000, 00)

8379, 094,39
$376,464,.54
$373,935.84
$371, 304, 40
8369, 166.47
8366, 918, 47
$364,7%56.92
$362,4678.52
$360, 680,05
$2,741,554,97

$3,5466,754.58

Conventional
Mortgage

(82,500, 000.00)

$140,363,06
$169,772.18
$197,837.86
$224,863, 33
$226,046,27
$239,595.72
$253,77%.26
$2567,314,33
$280,231. 66
$3,864,138.28

$3,364,157.98

PCT/US91/01101
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(am) (an)

REAL (Constant-Dollar)
After-Tax IRR

RealValue Conventional
Mortgage Mortgage

14.60% 11.16%

Fg 34
1 fay

PCT/US91/01101
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Purchase Price:
Loan Amount:

NOI at Purchase:

Froure 44

CAP Rate at Purchase:

Market CAP Rate:

Year NOI of Property
Constant Dollars

OQIONOCWREULUN-O

[

Total

Year

31.9 Year St.

(a)

$900, 000. 00
$900, 000, 00
$917,647,06
$917,647.06
$917.647,06
$917.647.06
$917.647,.06
$917,647,06
$917,647.06
$917,647.06
$917,647.06

(t)

Depreciation

Tax-Shield

Line

20% Land Value RealValue
Nominal Dollars

OCIVWNCWUWUREWN~O

-

Total

8253, 948, 2%
8253, 968, 25
$253,968. 2%
$253,968.25
$253,968.25
$253,968. 25
$253,948. 25
$253,968.25%
$253,968. 28
$253, 968,25

82,539,682, 54

131234
$10. 000,000, 00
$7,300, 000,00
$900, 000. 00
?.00%
9.00%
(b) (e)
Inflation NOI of Property
Rate Neminal C:llars
4,00%
4.00% $936, 000,00
2.00% $973, 440,00
2.00% $992,.908. 80
2.00% $1,012,766,98
2.00% $1,035.022.22
2.00% $1,083,4682,. 76
2.00% $1,074,7%6, 42
2.00% $1,096,251.55
2.00% $1,118,174.58
2.00% $1,140,%540,11
$10,431,%45,%0
(u) (v)
Loan-to-Valus
Basad on Market Value
Conventional
Mortgage Mortgage
75.00% 75.00%
73.87% 71.71%
72.69% 68.53%
71.48% 66.73%
70.13% b4, 92%
68,76% &3, 10%
67.32% b&1,.28%
65.81% S9.44%
64,22% S57.89%
62,.55% SS.72%
60,.80% ST.82%

PCT/US91/01101
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(d)

(@)

Dett Service
Nominal Dollars

RealValue
Mortgage

$487,184,64
8506, 672,03
$521,491,15
$531,920.97
$542,559.39
$552,410.58
$564,478.7%
$575,768.37
$887,283.74
3599, 029. 41

$5, 459,799, 08

(w)

Equity in
Constant

RealValue
Mortgage

$2, 300, 000, 00
2,612,885.76
$2,784,972.99
$2,911,869.87
$3,045,111.59
$3, 185,015, 40
$3,331,914.40
$3, 486, 198, 34
$3,648,114,49
$3,818, 166. 44
$3,994,725.10

Conventional
Mortgage

$789,814.41
$789,814. 41
$789,814.41
$789.814, 41
$789,814.41
$789,814.41
$789,814.41
$789,814, 41
$789,814.41
$789,814. 41

$7,898,144,12

(x)

Property
Dollars

Conventional
Mortgage

$2, 500, 000. 00
$2,828, 548. 94
3,208, 660. 79
$3, 392, 691.57
$3,577,019,21
$3,761,962.26
$3,947,8%9.92
$4, 135,073, 93
$4,323,990, 54
84,515,022, 64
$4,708,5612.09

by 40
14/as

()

PCT/US91/01101

Q)

Pre~Tax Cash-Flow
Nominal Dollars

RealValue
Mortgage

$448,81%, 3%
$466,767.97
$471,417.4%
$480, 844, 00
$490, 462,92
$500,272.18
$510,277.462
$520, 483, 18
$530,892.84
$541,510,70

34,961,746, 42

(y)

Conventional
Mortgage

$146,185.59
$183,425.59
$203, 094, 39
$222,9%52.%6
$243,207.90
$242,868.75
$284, 942,00
$306,437.13
$328, 362. 16
$350, 725,69

$2,3533,401.37

(z)

Equity in Property
Nominal Deollars

RealValue
Mortgage

$2,500, 000,00
$2,717,401.19
$2,954,299.34
$3, 150, 489. 78
$3,360, 756,45
83,585, 468, 62
$3,825,850.83
4,083,019, 74
$4,358, 158.30
84,652, 536. 59
$4,967,514,72

Conventional

Mortgage

$2, 500, 000, 00
$2,941,4690,89
$3,403,747.37
$3,670, 946, 56
$3,947,799.86
$4,234,9%51, 49
34,533,106, 61
84,843, 0TS, 46
85,145,582, 20
$5,501,671.38
$5,852,316.42
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I 5lay
th) i) (5) (k)

Cash-on-Cash Return Based on
Initial Equity Investment

Debt-Coverage-Ratio

Conventicnal RealValue Conventional

RealValue

Mortgage Mortgage Mortgage Mortgage
1.92 1.19% 17.9%% S.85%
1.92 1.23 18.67% 7.3%%
1.50 1.28 19, 23% 8.92%
1.90 1.31 19.62% ?.73%
1.90 1.32 20.01% 10.355%
1.90 1.36 20.41% 11,40%
1.90 1.3%9 20.82% 12.26%
1.%0 1.42 21.24% 13.13%
1.90 1.44 23.66% 14.03%

(aa) (ab) (ac) (ad)

After-Tax Operating Cash Flow
Nominal Dollars, 28% Tax Rate

Tax-Loss Carry-Forward
Nominal Dollars

RealValue Conventional RealValue Conventional
Mortgage MortgagQe Mortgage Mortgage
$0,00 (866,091.77) $394,2%8,17 $146,185.59
$0.00 (890,377.97) $407,184.0S% $183,5625.59
$0.00 (890,372, 64) $410,531.82 $203, 094, 39
$0,.00 (865,181.43) $417,320.23 $222,952.56
$0, 00 (813,849,28) $424,244, 41 $243,207.90
20.00 $0.00 $431,307.08 $24S,767.6%9
80,00 $0.00 $438,511.00 $255,0851.76
20,00 40,00 $445,859.00 $2468, 306, 49
$0.00 40,00 $453, 353. 96 $281,4638.11
$0, 00 $0,.00 $460,998,.81 $295, 028,43
84,283,568, 53 $2,344,8%8.50
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he. yD
|f2H

(m) (n) (o)

(1)

Market Value of
the Property
Nominal Dollars

Market Value of
the Property
Constant Dollars

Current Return on Equity
1mn the Property

RealValue Conventional
Mortgage Mortgage
16.32% 4.97% $10,000,000,00 $10,400,000.00
15.80% = 397 $10,196,078.43 $10,816,000.00
14.96% = 5Ty $10,196,078.43 $11,032,320.00
14,31% 5. 5%% $10,196,078,.43 $11,232,966.40
13.68% = 787 $10,196,078.43 $11,478,025.73
13, 08% =.82% $10,196,078.43 $11,707,586.24
12.50% =.88% $10,196,078.43 $11,941,737.97
11.94% 5.93% $10,196,078.43 $12,180,572.73
11.41% = 97% $10,196,078.43 $12,424,184,18
10.90% €.59% $10,196,078.43 $12,672.667.86
(a@) (af) (agQ) (ah)

Net Sale Procesds Before Tax

Net Sales Proceeds After Tax

Nominal Dollars, &% Costs Nominal Dollars. 28% Tax Rate
RealValue Conventional RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
$0.00 $0.00 $0.00 $0.00
30,00 $0,00 $0.00 $0,00
30,00 30,00 $0.00 $0,.00
$0.00 80,00 $0,00 $0.00
$0.00 $0.00 $0.00 $0,00
$0.00 20,00 $0,00 $0, 00
$0.00 $0.00 $0.00 $0,00
$0.00 $0,00 $0.00 $0, 00
$0.00 ) $0.00 $0.00 $0.00
84,207, 154.65 5,091, 956.34 $3,018,040.23 $3,84%5,399.05
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(p) (Q)

Loan Balance
Constant Dollars

he. V€
7]

(r) (®)

Lean Balance
Nominal Dollars

RealvValue
Mortgage

$7, 500, 000. 00
$7,387,114.24
$7,411, 1085, 44
$7,284,208.57
$7, 150,966, 84
$7,011,063.04
86,864, 164,04
86,709 ,920,09
86,547,963, 94
$46,377,909.99
$6, 199, 353,34

(al)

Conventional
Mortgage

$7, 500, 000,00
$7,171,451.06
36,987,417, 64
$6,803,386.87
86,619,059, 22
26,434,116.17
36,248,218, 51
$6,061,004, 50
$%,872,087.89
5,481,055, 79
85,487, 466. 34

(ay)

Total After-Tax Cash Flows
Nominal Dollars

RealValue
Mortgage

(82,300, 000, 00)

$394,258.17
$4307, 184,05
$410,531.82
$417,320.23
$424,244,41
$431,307.08
$438,511.00
$4345, 859. 00
$453,353.96
$3, 479, 039. 05

$4,801,608.77

Conventional
Mortgage

(82, %00, 000, 00)
$146,185.59
$183, 625.59
$203,094.39
$222, 952, 56
$243,207.90
$245,767.69
$255,051.76
$268, 306. 49
$281,5638. 11

$4,140,427.48

$3,690,257.55

RealValue Conventional
Mortgage Mortgage
$7,3500,000.00 $7,500, 000,00
$7,682,598.81 $7,458,309.11
87,861,700, 66 $7,412,252.67
$7,881,630,22 $7,361,373.44

$7,892,209.75
$7,892.360.11
$7,881,735.41
$7,858,718.23
$7,822,414,42
$7,771,647.39
$7,705,153. 15

(ak)

$7,308, 166,54
$7,243,074.04
$7,174,479.464
$7,098,702.31
$7,014,990,82
$6,922,512.80
$6,820,351.45

(al)

Total After-Tax Cash Flows
Constant Dollars

RealValue
Mortgage

(82, 500, 000.00)

$379,094.39
$383, 846. 20
$379,413.81
$378, 125,17
$376,861.79
8373, 623. 18
$374,408.86
$373,218.35
$372,051.19
$2,799, 138, 70

$3,4691,781.66

Conventional
Mortgage

(82, 500, 000.00)

$140,563.06
$173,101.04
$187,499.98
$202,012.67
$216,044,72
$214,037.85
$217,767.94
$224,593,22
$231,130.20
$3,331,273. 56

$2,638,224.26

PCT/US91/01101
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18 /34

(am) (an)

REAL (Constant-Dcllar)
After-Tax IRR

RealValue Conventional
Mortgage Mortgage

14.97% F.43%
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purchase Price:
Loan Amountt

NOI at Purchasas

Feurc 5 A
19/a4

CAP Rate at Purchase:

market CAP Rate:

(a)

Year NOl cf Property

Constant Dollars

OV OMNCWUWPLUWUN~O

.

Total

Year

$900, 000,00
$900,000.00
$883,018.87
$866,566.67
$8%0, 909. 09
$850, 909.0%9
$8%50, 909.09
$8%0, 909.09
$8%0, 709.09
$8%50,909.09
$8%50, 909,09

t)

Depreciation

Tax-Shield

(b)

Inflation
Rate

4. 00%
4.00%
6.00%
8.00%
10,00%
10.00%
10.00%
10.00%
10.00%
10,00%
10.00%

()

$10, 000, 000, 00
$7,500, 000,00
$900, 000, 00
9.00%
9. 00%

(e)

NOI of Property
Nominal Dollars

$936, 000, 00

$973, 440,00
$1,031,846.40
$1,114,394.11
$1,225,833.52
$1,348,416.88
$1,483,258. 56
$1,631, 584, 42
$1,794,7482.86
$1,974,217.1%

$13,313,733.90

(v)

Loan-=to-Value
Based on Market Value

31.5 Year S5t. Line
20% Land Value RealValue
Nominal Dollars

OVMNOCWUI™MUNSO

[

Total

$253, 968,25
$253, 968.25
$253,968.23
$253,968. 25
$253,968.25
$283, 968.25

$253,968.25

$253, 968. 25
$283,968. 25
$253,968.25

$2,535,4682,.54

Mortgage

75.00%
73.87%
72.69%
71.44%
70.13%
&8.76%
67324
65.81%
64.22%
62.53%
60.80%

Conventional
Mortgage

75.00%
71.71%
68.33%
64,217
59.00%
S$3.18%
47.89%
43.07%
38.70%
34.71%
31,09%

PCT/US91/01101
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(d)

(@)

Debt Service
Nominal Dollars

RealValue
Mortgage

$387,184.64
$506, 672,03
$532,322.06
$549, 900. 89
$621,513.61
$683, 664,97
$7%2,031.46
$827,234. 61
$909,958.07
$1,000, 953. 68

$46,891,436.22

(w)

Conventional
Mortgage

$789,814.41
$789,814. 41
$789,814.41
$7689,814, 41
$7689,814.41
$789,814. 41
$789,814.41
$789,814,.41
$7689,814.41
$7689,814. 41

$7,898,144,13

(%)

Equity in Property
Constant Dellars

RealValue
Mortgage

$2, 500, 000,00
$2,612,885.76
$2,679,879.67
$2,7%0,099.32
$2,823,648.93
$2,953,377.91
$3,089, 593,35
3,232, 619,56
$3,382,797.07
$3, 540,483, 47
$3,706,054.18

Conventional
Mortgage

$2, 500, 000, 00
$2,828, 548, 94
$3,087,579.25
83, 846,477, 42
$3,876,597.27
$4,426,784.81
$4,927,139.98
%, 382,193.78
5,796,065, 31
86,172, 499,21
$5,514,899.70

Fyﬁ‘ S

20/ ay

(f)

PCT/US91/01101

(g)

Pre-Tax Cash-Flow
Nominal Dollars

RealValue
Mortgage

$448,81S8.36
$466,767.97
$499,524,34
$544,493.22
$4604,319.92
$664,7351.9!
$731,227.10
3804, 349.81
$884,784.79
$573,263.27

$6,622,297.469

(y)

Conventional
Mortgage

$146,185.59
$183,625,359
$242,031.99
$324,579.70
$436,019.11
538,602, 46
$693,4844,. 15
$841,770.01
$1,004,928. 43
$1,1684,402.77

$5,61%,589.77

(z)

Equity in Property
Nominal Dollars

RealValue
Mortgage

$2, 500, 000,00
$2,717,401.19
$2,954,299.34
$3,274,246.2%
$3,697,995.21
84,254,484, 42
$4,896,010.46
3%, 634,927.03
$6,486,379.16
$7,467,610.22
$8,598,516.33

Conventional
Mortgage

$2, 500,000, 00
$2,941,690.89
$3,403,747.37
$4,103,586.56
$5,076,990.26
$6,377,298. 44
$7,807, 930,09
$9,381,948. 19
$11,113,72%5.2%
$13,015,074.55
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(h)

(1)

Debt-Coverage—-Ratio

heq.5C
e TES

(j)

(k)

Cash-on-Cash Return Based on

PCT/US91/01101

Initial Egquity Investment

RealValue Conventiocnal RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
1.92 1.1%9 17.95% S.85%
1.92 1.23 18.67% 7.35%
1.94 1.31 19.98% ?.68%
1.96 1.41 21.78% 12.98%
1.97 1.5 24.17% 17.447%
1.97 1.71 26,359% 22.348%
1.97 1.88 29.25% 27.74%
1.97 2.27 35.39% 40,20%
1.97 2.8%0 38, 93% 47.38%
(aa) (ab) (ag) (ad)

After-Tax Operating Cash Flow
Nominal Dollars, 28% Tax Rats

Tax-Loss Carry-Forward
Nominal Dollars

85,479, 163. 44

RealValue Conventional RealValue ConXpntional

Mortgage Mortgage Mortgage Mortgage
$0.00 (866,091.77) $394,258.17 $146,185,.359
$0, 00 ($90,377.97) $407, 184,05 $183,4625.59
$0.00 (851, 435, 04) $430,768. 64 $242,031.99
80,00 $0,.00 $463, 146,23 $303,472.37
$0.00 $0,00 $506,221.45 $367,4658.97
30,00 $0.00 $549,732,48 $454,098, 4%
$0,00 $0,.00 997,594, 62 $549,173.30
$0.00 $0,00 $650,242,97 $4653,746.16
$0.00 $0,00 4708, 156, 16 $768,765.83
$0,00 $0.00 $771,860.66 $895,27S.90

$4,564,034.15
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(m) (n) (o)

(1)

Market Value of
the Property
Nominal Dollars

Market Value of
the Property
Constant Dollars

Current Return on Equity
in the Property

RealValue Conventional
Mortgage Mortgage
16,52% 4.97% $10,000,000.00 $10,400,000.00
15.80% S.39% $9,811,320.75 $10,816,000.00
15, 26% S 90% $9, 629, 629. 63 $11,464,960.00
14.72% 6.39% $9,4%4,545.45 $12,382,136.80
14,20% 5.84% $9,4%4,%545,4%5 $13,620,372.48
13.58% 7.15% 49,454,545, 45 $14,982,409.73
12.98% 7.39% $9,454,545, 45 $14,480,650.70
12.407% 7.57% $9,454,545.4%5 $18,128,715.77
11.85% 7.72% 89,454,545, 45 $19,541,587.35
11.32% 7.84% $9,4%4,545,4% $21,935,744.08
(aw) (af) (aQ) (ah)

Net Sale Proceeds Before Tax

Nat Sales Procesds After Tax

Nominal Dollars, 6% Costs Nominal Dollars, 28% Tax Rate
RealValue Conventional RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
$0.00 $0.00 0,00 $0,00
30,00 $0.00 $0.00 80,00
$0,00 40,00 $0,00 $0,00
$0.00 $0.00 $0, 00 $0,00
30,00 40,00 80,00 $0.00
$0.00 20,00 $0,00 $0,00
$0.00 20,00 80,00 $0,00
80,00 $0.00 $0,00 80,00
$0, 30,00 $0,00 $0.00

00
$7,282,371.56 813,799, 249.87

85,232, 196. 41

$10,114,650,39
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(p)

(q)

Loan Balance
Constant Dollars

RealValue
Mortgage

$7, 500, 000,00
$7,387,114.24
$7,131,441.09
$6,879,530.31
$6, 630,896, 53
%6,%01,167.54
36, 364,952, 11
$6,221,925.90
$6,071,748,38
$5,914,061.99
$5,748, 491,26

(ai)

Conventional
Mortgage

$7, 500, 000,00
$7,171,451.06
$6,723,741.%0
%6, 182,952.21
$s,577,948. 19
$S,027,760.64
84,527, 405, 47
$4,072,351.68
$3, 658, 480,15
$3,282,046.25
$2, 939, 645,75

(ay)

Total After-Tax Cash Flows
Nominal Dollars

RealValue
Mortgage

(82,500,000, 00)

$394,258.17
$407, 164,05
$430,7468,64
8463, 146,23
$506,221.43
54,732, 48
$597,594.62
85650,242.97
$708, 156,16

Conventional
Mortgage

(82, 300, 000,00

81446, 1835.39
183,625,359
$242,031.99
$303,472.37
$367,658.97
$454,096. 4S5
$549,173.30
$653,746.16
$7468,765.83

84, 004,057.08 $11,009,926.29

$8,211,361.86 $12,178,684.54

19 7

23 [34

(r)

(i o)

(s)

Loan Balance
Nominal Dollars

RealValue
Mortgage

$7,500, 000,00
$7,682,5968.81
$7,861,700.66
’8, 190, 713-75
8,684, 161.59
$9,365,488.06
$10,086,399. 27
$10,845,723.67
$11,642,336.61
$12,473,977.12
$13,337,229.76

(ak)

Conventional
Mortgage

7,300, 000,00
$7,458,309.11
$7,412,252.63
$7,361,373.44
87,3085, 166. 54
$7,243,074.04
$7,174,479.64
87,098,702, 5!
$7,014,990.352
$6,922,512.80
86, 820, 351,45

(al)

Total After-Tax Cash Flows
Constant Dollars

RealValue
Mortgage

(82, 500, 000.00)

$379,094,39
$369,361.44
$361,810.46
$383, 640.90
$351,392.28
$346,504.86
$342,825.39
$339,116.78
3333, 745,32
$2,587,813.99

$3,267,70S.81

Conventional
Mortgage

(82,500, 000,00)

$140,3563.06
$166,568.93
$203,287.09
$231,720.00
$255,209.50
$286, 555, 67
$315,047.27
$340,943.77
$364,481.09
$4,74%5,398. 14

$4,549,774.52
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(am) (an)

REAL (Constant-Dollar)}
After-Tax IRR

RealValue Conventicnal
Mortgage Mortgage

13.75% 13.355%
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