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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 specmmg
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-doll.ar instrument.

In the 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 prin¢iple" 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 impaét 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
nommal-ilonér.' 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 financial instruments by providers and users of funds through-
out the financial system.

The "matchinf 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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cxatxon schedules that are most accurately described in terms of constant doi- :
lars as opposed to nominal dollars. This is because their future income
streams and depreciation schedules as measured in nominal dollars will vary B
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 t'ime' pattern
of the income stream of the asset being financed and that the amortization
schedule of the instrument mateh 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 thé payment and amortization schedules of the finanecial 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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out the financial system "The "mafching principle" is a fundanental
principle in the area of applied finance that has been the subject of very
ITttle academic research. It applies to both users and provi ders of funds.

- 2- For ers of funds, the aPB i catjon of the "matching
pLi nci pl'e" requi rgéme applxcanon of the "ma g 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-
tics 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 posszble 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. E '

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
financial intermediaries, taken together, make up the general financial sys-
tem of the economy. '

The "matching principle"” also apphes to financial intermediaries. They
must match the characteristics 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, éqnstant-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 convertmg a specific constant-dollar financial
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that the characteristics of the financial instruments issued by the user of
funds should be matched as closely as possible to the characteristics of
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, 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 ut_ilization 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 instrumehts 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.
2. 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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schedul e of the instrunent match the depreciation schedule of the as

being financed. Since both the inconme stream and the depreciation schedul es
of the assets being financed are nobst accurately defined in terns of
constant dollars, both the paynent and anortization schedul es of the
financial i n&fr 8hnPartiruiar, copventions ity infor hesparticubars tRiacessbig ar s.

Mat henat i cal system.st ency then reqw res that the rate of return nust al so be
defined in terns gt constant .dol - lars. Therefore, application of the
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funds in the afounts br 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 arfay
of't_erms 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
tneasure.. The system generates the specification of each of the pri-
mary components of the equivalent nominal-dollar financial 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 finaneial 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
ihe system and updated regularly. The system performs all loan
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3 The application of the "matching principles to final providers
of . funds requires that the characteristics of the financial instrunents in
whi ch provid- ers of funds invest should be matched as closely as possible
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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 brinciples 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 in'put device, a pro-
cessing device and an output device. The input device comprises a
mechanism for entering the primary components (spec;fied 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 proc&ss.' 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-dollaf
financial instniments 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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dol | ars because constant dollars are not affect ed by unknown future
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pfovi ders of funds requires that they fund their "Real" liabilities with
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ment in a format consistent w1th preparauon 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 financial 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 financial instruments include,
but are not limited to bonds of all types, mcluding mortgage bonds,
debenturs, subordinated debentures, and capltal 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 annuitls, 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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However, constant-dollar financial instrumgnts are not consistent with
present |egal and tax statutes. If const ant-dol lar financial instruments
are to be utilized to achieve the benefits that they nake possible t hrough
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equi val ent nom n I nst runent. Y OF THE | NVENTI ON The

present i nvé’ﬁflﬁf)?”laﬂfi’(?ll\’z‘ésér‘lrﬂ%“tappl i cat | on of the "matching princi- ple" to
a process for corfiher primary spmpohentsconst¢astantotditar finaasnil ainstru-

- 4- 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 function 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 pti_nciplé“ (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-doliars. If the payment and
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i nstrument (whose primary conponents hage- been speC|f|ed I n a manner con-

sistent with an optimal match), into an equival ent financial instrunent
défined in terns of the nomnal-dollars of ordinary commerce, and therefore
consistent with existing legal and tax statutes. The "matching principle"
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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 Flgure l.) 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-doliar 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 return), it is converted to an
annual basis. The final step is to convert to a standard compounding
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users and provi ders of funds. The utLIiié?Ton of constant-dollar financial
instrunments allows both final users and final providers of funds to achieve
bot h hi gher expected returns and | ower risks. According to the
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the constant-dollar _financial instrunent into s € process
of converti ng ‘%&Ehméf ihhe,eonstant-doHan Frsetof reﬁmx i 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 defins 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 procesmg unit has put the primary components of the
desired constant-dollar financial instrument into standardized form and
defined the inflation méasure, 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 nominai-dollar interest rate, Ty for every adjust-
ment perjod t is defined as a function of the measure of inflation, It’
for that adjustment period t; and the constant-dollar rate of return, Rt'
for adjustment period t (step 111).

L=0Q+R)-(1+D-1 t= l..,y * n (equation 1)
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standard form where the standard formldf- each conponent is a matter

-5- of the particular conventions built into the particular processing
s?stem ~ For exanple, interest rate or rate of return nust be defined
in terns of a partjcular convention. Cenerally, (as assuned in the equa-

ti.ons), the converf® SANYETT Fh%émﬂ%a%k‘ﬁP@%%P?hrf‘Sﬁt d amogtigayen gelpectt i ve
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 mor-tgag'é 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
payment 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.

lf 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.

is Sheet Has Been Replaced
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annual rates of return with annual corﬁab%ﬁdi ng - which is the speci- fied
rate of return nmeasure under federal truth-in-Ilending statutes.
Payrrent schedul es and anortization schedules will be converted into arrays_,

where t he eI a r %B%lﬁtn
fynctions of con P"%h ar ﬁlaﬁngﬂ%t gnﬁtwiﬁgg schﬂﬁh.‘lsa{J nunber
of el ements idollats arthay systemeqgegefings nd ercmdllml}& iRnte@PHraient or the
number of adldéﬂxﬁﬁllhoﬁﬁf kaqﬁs fdl‘“éfé?ﬁ!ﬁh?hﬁe&r n@@:&&i dehifz dh&%ﬁ%@sguref

adj ust ment periods exceeds the nunb erio en sone

el enents in toﬁéhdeﬁJ@ﬁPnaWSf%aul aCE'éStﬂ?‘B HQS'“?CEfQPe& 3%}‘1@%‘95tm5ér| ods

when there i adngtmeheperivd. mmqmﬁraleﬂimdmmmonér @ﬂneaﬁmgsaéﬂm@dmvt i zation
arrays w II e ual the nu er of a&lj ust mant

t d
peri ods, TN "‘2 ef9 eﬂ‘?%téo%% ("%ﬁ‘hl Of"'?l?eng al ‘59@ be replgge
anortizati on b&rthayconstantbdolﬂmeamoumu trionm ¢he teésrh arc®venant and pg waulds and

covenants w lblf?f’&g’gc@’%}/| ne%&f—dahgr Eqﬁfv%mrt%r% Eﬁ%dﬁégrhgﬁ{rﬁeﬁ covenants.

This array w n-suc ormal terns and
covenants for a bridwisysiemethenodefines mﬁmmll‘yalent nominal-dollar financial

~ instrument by printing out primary components in equivalent nominal-
doilar 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:

I -

P1=Pt_'_

1

"\l = . . ]

In equation 2, p, is the eqdivalent nominal-dollar payment in
adjustment period t; Pt is the constant-dollar payment in adjustment
period t; I, is the inflation rate in adjustment period i; and n is the
maturity of the mstrument 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-. o

Referring to step 114, if, as will commonly be the case for mort-
gages and term loans, the constant-doilar instrument is fully amortized
over n years with equal constant-dollar payménts 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 follows:

B, (1 +R¥W-1 t ((1 + r)V* -

Poosy-ie1 = - T (1+Ij)"y'
: 1-(1+R)* I=1 (1 +)r-

t=1..,y°n 1 ='.l,...,x/y.

(equation 3)
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The system further defines a nmeasure of~ the inflation rate con- sistent
with the standard formfor specifying the rate of return, (for exanple, the
effective annual rat e), utilizing this specified inflation neasure. The
syst em gener at es thqngm |3:ap| on of elac.hlof %rePEHe alcorrponents of

t he equi val ent nom nal -dol | ar i nERET 8 nstru In t rms of -

nomi nal - dol | ammnall—dtmarsmmgrﬁemsj ine adjusement |pvdriuﬂ |torB '[hethsyetxgmamut puts

the speci {1 cat gnn, Ofo#a6Ra0h LhSBRHRIN-EORPRNEAL S:80a ageaRMdERRE Nt

nom nal -dol | a anci a ] ns rurren I'n or ma

preparation oi‘a'deeghll'etm‘ou tthe ipflanionheate dan pesiodl jpard ransitiieiageira- (or t he
securities ar lfa Refe &f Fetif M the actual
transaction dg?da an };1 |Pon dat a arg?gﬁ?ﬂ&gﬂ@ﬁfg&ﬁ system and updat ed

regularly. The syst@ﬁ?béﬁ"? 8Ystemahas fefiRed the equivalent normnal-douar pay-
" ment schedule according to the above (steps 114 or 115), it defines the

equivalent nominal-dollar amortization schedule as follows (step 117):
by=b., - 1+)"™-p t=1L..x-n (equation 4)

.\. In equanon 4, b, is the scheduled nominal-dollar loan balance in
period t: r, is the equxvalent nommal-dollat interest rate in penod ts
and o is the nominal-dollar loan payment in period t.

If the desired constant-dollar fmanc1al instrument has a variable
constant-dollar rate of return a_nd 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 nominai-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: _ |
b=B8, - ;r A+D" t=1.,xn (equation 5)

i = _

In equation §, 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:

= -+ lx -“ - = . ...
(1 I, b;-l b1 L= lr."vx n (eq(lation 6)

'“lus Sheet Has Been Replaced
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of the financial instrunment in nom nal-dollars and updating
ures with every inflation adjustnment period and every paynent

th cei ved | udi n accrued | nt erest,
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illustrating
financial in

advant ages oR€YiL

DI "(l_!,

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
corriponents 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 nominail-dollar 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). .

This Sheet Has Been Replaced
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DETAI LED DESCRI PTI ON OF THE INVENTION ~13- The data processi ng system for
carrying out the present inven- tion generally conprises three conponents -
an input device, a pro- cessing device and an output device. The input

devi ce conprises a nechanpismf i | . t ecified
bel ow) of the desiredt Hg?%t@é%ﬁﬁéﬁrefﬁga%ﬁgﬁ% ns t%t}grrgg@?&tgﬁe&s%%gl fC: elole
rre]iilsur e of inf lpatingnthe certens einpett'eddjatarf@rtmhf terqu@ncgovenampum wadt for
infla- tion to n SEstol T

al so include a Er@%‘g%m s?fgf Uﬁe? rlgir)l%9 f%{a}ctlt‘a&io ygrg Eﬁ gg’réh Fle'l n Iea{nlagn
data and ot her thetase off & medtaaee)seuxvm@vnmreqlas\p@réhe loRsntequirements? _
financial instidpenhs, %‘?ﬁfz?@%xpﬂ (fnh SYNeUP co tporateTﬁﬁ?anQﬁﬁ’é%eéﬁbé‘fﬁldeV' ce

transforns the primary of t econstan doll ar fi nanci al
i nstrunment int qulﬂamjﬁ? areqsprnthmf%é%qtar%we%t of the inflation rate;

uses t hef SpetCIh fi edt 'T’Hﬁc airs:tem rfhaf U culdtes t?? Sifitnalidblart lhenﬁhamalmb
measure for e rate of retur ective annua te

i nterest) and é‘é?F@ﬂHF%EP?ﬁ@egﬁtﬂgWﬁeﬁ?F%%rfgl %?07 ﬁﬁ“?ﬁ@@l? H}ft?%‘ﬁvof each
of the pri rraryampmmas-dmﬂxarhetummeponmnst ant-dol lar financial
instrunment in terms ﬁle Q%Haﬂla aﬂ:?lut@é sthe nominail-dollar return for the subse-

guent payment period utilizing the inflation data for the period and

equation 1). :

Next. the system determines whether the instrument has a fixed
constant-dollar rate of return (step 209). If itis determined in step 209
that there is a fixed constant-dollar rate of return or a variable
const ant-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 ahy, 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 amount for the subsequent payment
period as per the-équivalent 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

e
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- 16 - .
and |nflat|on rates given the frequency gf adj ustment for inflation and the
base period. The processing unit also cal cul ates the current nom nal -dol | ar
return, the current interest (and penalties, if any) due, the anpunt of the
payment bei ngcalrculatéeChnﬁoaddéaymeme afnount rd%“t‘érmiﬁbérm f8h m”fb B ties, if
any), the cha accrued interest frg(P

prior payment® P , ampunt, of ; bf’%m“éﬂ‘\ ‘ﬁlﬁé PRAXIRen, &1 (glpe Aubsequent nt er -
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 pavment

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, 1f any, with
which the loan is not currently in compliance, and the
supporting data therefor.

-3
.

All current fmanc1al data required to be- supphed by the
borrower.

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

9. The requii'ed 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 prihciple." The inventors have established that significant
gains — as compared to the utilization of conventional nominal-dollar
instruments — result when the invention is used to implement
constant-dollar instruments specified accordmg 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

- This Sheet Has Been Replaced
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est, if any, the change in the out standimg | oan bal ance fromthe prior

payment period, and the new | oan bal ance, the nom nal-dollar return
for the subsequent paynent period, the required paynent for the subse-
guent paynent period. The processing unit also checks all |oan terns
and covenant sassymesist $10600.80& purcngset pridedat $7.560,000 1gdr, 23§900.000 6he

et o bt 16 SBEaRE SERUTETADR . fimg; o urchase. a capt i RIEABEY oS, ¢

of the equi valateat parchate- ofo8 1086 andhanmarketi @4Praate of 9.00%. In Figuent in a
format consi ngeé’héﬂbghnﬂraﬁ%rétté% PBDWB”%FEEBEM Nt ?@u?é‘q an initial

ot her | eqal cunent t put devrice 0 print.s out
the current rBARHAP-R3E|fr4.00% is used but a-grppnto tzlff@%ﬁ used bﬁﬁ’t"@mgst (and

penal ties, ifyeapy) ﬁxupxguwe BAVfiHAtion rate of 4.00% iM@AWURLs dRAngdirtaagpunt of

t he paynent hei n(? uth lie@ﬁéor paynent of current interest
(and penal ti fin change in the anount of accrued

interest from the meserscpaWExpmplmyl the fadagmt ages ok ehe presdrireinven-
new | evel of , FebRE S clectll vald G0 SUANA Lok k1o BH BEAIALDS.

| oan bal ance om e pri erio
ance, a list (Bigurad. |tbeﬁtqa§1mmﬂamn@ceeme.nunm isithe gxpectadiscenarioh t he

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 inirention 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-doi-
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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loan is not currently in conpliance, antf the supporting data therefor,
all current financial data required to be supplied by the borrower, the
nom nal -dol l ar return for the subsequent paynent payment period and

t he requi red payne for the s uent ment

Sel ect iqon andpdgf i Jﬁlig‘:f Pb‘{?n(s}m[‘ﬁﬂp ﬁ&f’r BV%a¥s ot furPds to r@@H%? aHttfeirar
financial i ns¢mupmﬁnts of risk at the same timeostmtbtifeyt yfee ncrbaging sthair - dol | ar
financial insg p& ude, but are not limted to bonds of
all types, i nc){ ng rmrtgage bonds, debent ures, subordinated
debent ures, and caBefaylt risk awill bmsrgga’gmlthrnnbduced because deﬂ)eexdﬁefﬁget rust of

11t | |
Sory hotes of i {uniise Sighaieand GASES cBfufls n BFEY Rt BfeAteneets) et ment
conpany shares and’“égi%s’l“ﬁ%' &Mlbéﬂﬁﬁgﬁ%ﬂ@gf%ﬁ‘ EPéPdisk in the case of

Sel ection of Hipke quatipedeby mtﬁfméﬁMQSbantbéi@i'éaQIy Pé&u@@&'b@ba@“ﬁé’a‘l "
t he_ i nst runent usi ness activities

(r)r;an% hgePEQSZr ?nFBB%SnF%EIP %resénﬁatﬁe AT, UGl tl%t?séf?%la[”@ ’BaR | #2nced by

t he i nstr umermominal-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 mgher
debt coverage ratios.
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- 8- Definition of the desiredjganstant-dollar financial instrunment
is a matter of specifying the prinmary conponents of the desired constant- -
dol I ar financial instrunent. The primary conponents of

constant-dollar financial instru- nents may conprise: the rate of return or
rate of interest, Inhthemtablenitiflationhsekniatio (Spreadshebt 24t N resuedihe, the

| oan {er™ S0ibeB%lfin AL Sowr i @ nr T LGRLIS, Lo e 8ol oL
The const ant *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).

RealVaiue™ financing reduces the mflauon 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 imstruinents 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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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 sone set of
constant-dol | ar, variables - e.g., sone fixed constant-dolTar rate-of return.
pl us sone share of constant-dollar revenues. gmmm,ﬁ m eis

defined in ternms of constant-dollars. If the c ﬂ ﬂme of return -
is fixed, then there.will be a fixed relationship Hetheel asfixed

constant-dol | ar paynent schedule and a fi xed constant-dollar anorti zation
schedul e based i&lmsflxed constant-dollar rate of return. |If the

constant-doll ar rat ey of ret.u a tf@ﬂh

anortization schedul e S tn 'iﬁpér?w\énf rhgk?g%gganw paygrr@nkﬁscﬂnac‘ful e
wi || be variabl ﬁnhmﬁ:aiumirumem expreksedcini egnivafent homirnal-dellaorshsdomptiihgr
anorti zation schedul e and.the vari bI e constant-dollar rate of return. The

anortization schedul e is Rt FeAns for inppHing finpw data kn spesHY 3 eqnstant-dollare

constant-dol | ar g ' 1y ment
anounts are f|xeggﬁo?‘ﬁ%smﬁ‘tel cohﬂsq?%dr@é- S’%%Bﬂlgbpﬁtg%ﬁ%#e&: & sta?’gnd
the maturity of doler finatcialmistrument,| alid a/ aneasindee ob cinflaion,i basespenwrmtd on

of the fixed constant-do] éIlgr paynment s f&d t he vari abl e constant dollar rate
of return. Al fr8ayency fsadinstment dom nflation to be used, said primary components

comprising an interest rate or rate of return specification, said specification

including the convention chosen to express the interest rate or rate of return;
~ first memory means for storing the input data entered through said
input means; '
second memory means for storing a standard form for the primary
components of the specified constant-dollar financial instrument, including a
standard convention for expressing the interest rate or rate of return;
| detecting means for detecting in said first memory means primary
components of the financial instrument that include constant-dollar figures;
comparison means for comparing the form of the detected primary
components with the stored standard form, including a comparison of the input
interest rate or rate of return specification with said standard convention;
determining means for determining appropriate bases for
transforming any non-standard primary components of the instrument into said
standard form, including bases for transforming the input interest rate or rate of
‘return specification into said standard convention;
first converting means for converting the non-standard primary
‘components of the instrument into said standard form utilizing said
transformation bases; _ _
defining means for defining a measure of inflation consistent with

said standard convention utilizing the input measure of inflation and base period;

20- I
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to be
mai-nt ai ned by t he bory fined in terns of constant- dollars.

Gai ns to both provid j @ g EE Munds are maximzed by utilizing the
“mat chi ng principle" (see f the Invention) to define the

corist ant - dol | ar paynent and anortization schedules. As- denobnstrated in the
Background of Invention section, application of the "matching principle"

equiTes that the payment nd cURLLERk R AF B, BEHSbLASH Puhtly™ o

constant-dollars. If t he
components of the instrument into eqmvalent nominal dollar components based

upon the defined measure of inflation; and
output means for outputting a constant-dollar financial instrument

expressed in equivalent nominal-dollar terms, corresponding to said input data.

2.  Theapparatus of claim 27wherein said converting means converts

the specified constant-dollar financial 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 determining the equivalent nominal-dollar
amortization schedule.

3 The apparatus of claim 2 wherein said equivalent nominal-dollar
interest rate, 1, is defined by the following formula:

L= I+R)-(+D-1;fort=1,.,y" n;

where t is the adjustment period, I, is a measure of inflation for the adjustment
period t and R, is the constant-dollar rate of return for adj.ustment period t.

4. The apparatus of claim 2 wherein when the specified .constant-
dollar financiai instrument has a number of payxhents per period equal to the
number of adjustments per period, the nominal-dollar payment schedule is

defined as follows:

p=P- ™ (Q+DH"» t=1,.,y-n

where p, is the equivalent nominal-dollar payment in adjustment period t; P, is
the constant-dollar payment in adjustmént period t; I; is the inflation rate in
adjustment period i; n is number of periods to matuﬁty of the instrument; and
y equals the number of inflation adjustments per period.

21-
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amortization schedul es are defined in terns of constant-dd

mat-hemati cal consi stency requires that the rate of return

interest also be defined in terns of constant-dollars. wﬁwlmwﬂﬂ

| ow and noderate risk constant-dollar financial inst rurrents» I

coristant-dollar returns or rates of interest - variable constant- dol | &r *
returns or rates of interest wwll generally be utilized only for higher

ri sk instruments. Copversion of fF egi.re nsIan -d anci_al
instrunents into equival ejrwﬁ ﬁ%‘%@? g‘ﬁ‘lug} f %{ﬁ’&g e ﬂg%ﬁ\g@ Conistint- The
desired constant-dol |l ar financial mstrurrents must be con- verted intq

equi val ent nomidellar dpstruspent jif SPRCifigd 1oBe fulhe AMOrtized QVET &VRETIls Swilh @%3} Wth

existing legal and tax statutes. The first step in the conversion
process (see Fiaustantiiollar paymentsex times per period, and the number, y, of adjustments

for inflation each period is less than x, the equivalent nominal-dollar payment
schedule is defined as follows:
B,-(1+RW-1 ¢ 1+ -1

Piogy.iv1 = : T (1+D"”-
1-(1+R*®  J1=1 1+"-1

=l,..yn i=1,.xfy
where P, . y.i+1, i = 1,...,x/y, are the x/y equal nominal-dollar payments in
adjustment period t; B, is the original amount borrowed in constant-dollars; R.
s the fixed constant-dollar rate of return; ; is the inﬂatioh réte for period j; and

1, is the equivalent nominal-do_llar rate of return for adjustment period t.

6. The apparatﬁs of claim .5 wherein the. nominal-dollar amortization
schedule is defined as follows:

b, = b,_,_ 1+ )*-p;fort=1,.,x-n;

where b, is the scheduled nominal-dollar loan baiance in period t;
1, is the equivalent nominal-dollar inferest raie_ in period t; and p, is the nominal;
dollar loan payment in period t and bt_, is the nominal dbllar loan balance for
the previous period.

7. - The apparatus of claim 2 wherein when the speéiﬁed constant-
dollar finahcial instrument has a variable qonstant~dollar rate of return and a

fixed constant-dollar amortization schedule, the converting means determines the

22-
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into the data processing systemthe definit++onof the desired constant-
dol4-ar financial instrunent (i.e., the spe catigns of the primary com
ponents of the desired constant-dollar fin B " u ﬂl{mm t he speci-
fied nmeasure of inflation, the base period,'s il adj ust nent for
inflation to be utilized (step 101). | f the const®ant-dollar rate of
return is variable, then either the constant-dollar anortization schedule

will be fixed and;t e.cons t ule w ctlon
of the tixed anGrivelins BPREE Sbattm BRI Srlbqulf BERR Soblrrtng felbonbit | or
of return, or the constant-dollar paynents will be fixed and the - :
const ant - dol | ardolliabpayment schesule uHa an|equivalent peminal-dallar paymsnt sehedple, o
constant-dol lar pay- nments and the variable constant-dollar rate of return.
The processing unit BirstThe apparansef clémpf whearein chenpquivalent dminhledaliasi r ed
constant-dol lar financial instrument into standard form (step 102). The
const ant - dol | arapfigitigatin dchedule 19 defiddeisefoliowsat € 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 intgresg). |.,;1 ueppyertedte

i=

where b, is the scheduled nominal-dollar loan balaﬁce for period t; B, is the
schedu}ed constant-dollar loan balance for period t; I; is the inflation rate for- |
‘period i; aﬁd' x is the number of payments per period. |

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

P,=(l + rJf”‘ « b,.; - by t =1,..,Xx°n

where P, iS the nominal-dollar payment in period t; 1, is the equivalent nbminal—
dollar rate of return in period t; and b, is the equivalent nominal-dollar loan

balance in period t.

10. = The apparatus of claim 1 wherein said pﬁmary components
comprise rate of return, payment schedule, amortization schedule, terms and
covénants. |

li. The apparatus of claim 2 further éomprising determining means
for determining if the specified constant-dollar instrument has a fixed rate of

return.

-23-
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a true interest rate specifircatiom i rate of return is not specified -
on -an annual basis (e.g“lm rmm return), it is converted to an
annual basis. The final ﬂl"g t to a standard conpoundi ng

-10- period such as arinuél tompoundisng for effective annual rates of

ret'urn. semni-annual for bond-equival ent yields. etc. : The paynment and .

anorti zati on schedul es are transforned into

12, The apparatus of claim 1 wherein said primary components
comprise a rafe of return component, said apparatus further comprising fneans
for transforming the rate of return component of the specified constant-dollar |
instrument into an effective annual rate of interest.

13. Tﬁje apparatus of claim 1 further comprising means for searching
terms and covenants of the sﬁeciﬁed constant-dollar instrument stored in sa.id.
first memory means for any figures defined in constant-dollars and using said
frequency of adjustment fqr inflation and said measure of inflation, converting
said constant-doilar‘ figures into equivalent nominal-dollar ﬁgpres for every

adjustment period.

Tl:us Sheet Has Been Rep
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-standard array?_:_’\l\mwnéf—er med first depends on whether the
constant-dol |l ar Tate of fixed. and if not. whether or not the
anortization sc mmﬁ\u“il@”ﬂ m 0 do this. the processing unit deter-
m nes vvhet_her-t onstant-dollar rate of return (step 103).
Ifsit is fixed, the® payrrent schedule is transforned into standard form
(step 105). If the constant-dollar rate of return is not flxed it is
deter- mned whet her. there are e _const ant

104). If not. the pa nentA‘a“EWQG\ng reprp “‘f‘?a%‘?‘é’f’ﬁg@" %da& %""am %fé'rm(step
105). If there are variable constant-dollar paynents. the anort on
schedul e is tramsnsianedolias fnanciph dBSEHMENt EXPEISEss ifp quivalent H@mﬁﬂéﬁﬁ

schedul e was transfornmed into standard formin step 105. then the
anortization sedragykcempssing amsstopsiefi i nto standard formin step 107. If the
anortization schedule was transforned in step 106. the paynment schedule is

transformed into standar dnhifife | inpit edatd O specify d Ncodistaisdoltars finaatitker
step 107 or 108 all ternms and covenants are put into standard form (step

109 t |
rat)e consi sten n%ﬁﬁeﬁi é@%‘%a"rﬁéﬁ%&d rapgﬁ%ﬁ!@rogfgl?ggﬁcmed Esnétﬁgfd?lelgflnve

instrument, and a measure of inflation, base period and frequency of adjustment

for inflation to be used, said primary components comprising an interest rate or
rate of return specification, said specification including the convention chosen
to express the interest rate or rate of return; |

stoﬁng in a first memory the inpht data entered through said input
means; |

detecting in said first memory primary components of the ﬁnanc_ial
instrument that include constant-doliar figures;

comparing the form of the det_ected primary components with a
stored standard form, including' comparing the input interest rate or rate of
return speciﬁcafion with said standard convention; |

determining appropriate 'bases for iransformi-ng any non-standard

_ pnmary components of the instrument into said standard form, mcludmg bases

for transforming the input 1nterest rate or rate of return specification into smd
standard convention; |

converﬁng tn_e non-standard primary components into the standard

form utilizing the transformation bases;

-25-
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ananH—akmn) utilizing the specified inflation neasure and
base After the processing unit has put the primary
conp E‘@ mm ‘red constant-dollar fi nanci al instrument into

stan wrnsand defined the inflation nmeasure, it converts all of the

prtnmary conpo- nents into equivalent nom nal -dollar conmponents, ‘thus
creating an equi val ent nom nal -dol | ar fi nanci al instrunent (steps 111-119).

The equi val ent nom nal - doj i nt er est r e ment
period t is defined as a9 hﬂ@gl Brfn%q’s“f%é’ g@‘lf{" cé‘%ﬁ%t%? ¢ £a¥dasfﬁn f or
t hat adjustnment period t; and the constant-doll ar rat % returdﬁ R[err].
f or -adj ust ment cwennqnmubgmepthurmut meapuseof 1nflgtio myﬁqo =
1,...,y[err]n (equation 1)

converting the standard form primary components of the

instrument into equivalent nommal-dollar components based upon the defined
measure of inflation; and
outputting a constant-dollar financial instrument expressed in

equivalent nominal-dollar terms, corresponding to said input data.

15. The me§h0d of claim 28 wherein the step of converting the
specified constant-dollar financial instrument into an equivalent nominal-dollar
instrument comprises the steps of calculating an equivalent nominal-dollar
interest rate, converting the constant-dollar payment schedﬁle into an equivalent
nominal-dollar payment schedule and determining the equivﬂent nominal
amortization schedule.

16. The method of claim 15 wherein said equivalent nominal-dollar
interest rate r, is calculated by using the following formula:

L= +R)- (+D-Lfort=1..yn
where t is the adjustmént period, I, is a measure of inflation for the adjustment
period t and R, is the constant-dollar rate of return for adjustment period t.
17. The method of claim 15 wherein when the specified constant-

dollar financial instrument has a number of payments per period equal to the

-26-

This Sheet Has Been Rep

L Il Illl



-11 To convert the constant-dollar payment and anortizationm sched——
ules into equival ent nom nal -dol | ar schedul es, the first st er -

m ne whether or not the constant-dollar rate of return is fT m”&g,ﬁml ,’
If the constant-dollar rate of return is fixed, the next step I's

det erm ne whether or not the constant-dollar paynents are fixed and the
nunber -of paynent periods exceeds the nunber adjustnent periods (e.g., a

const ant -dol | ar ypan gﬂf}u t Usha®ig Ssf or
inflation (ste %g&gngMt%fgoﬁéﬁégm?ﬁem%ohéTw gy@%ﬁr%nts arg not
fixed or the num ber_ of adjustnenf . perio equal to or greater than the
nunber of paynéaicuied B‘Ef‘é’fd‘flﬁéﬂﬂi%é’n&ﬁ?g/girg&@a ‘nomi nal - dol | ar paynent
schedul e

' t
p=P- 1 (Q+D"t=1..,y"n
o

i
where p; is the equivalent nominal-dollaf paymént in adjustment peﬁod t; P is
the constant-dollar payment in adjustment period t; L is the inﬂatiop rate in
period i; n is the .number of periods to maturity of the instrument; and y equals
the number of inflation adjustments per period. |

18. The method of claim-15 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 number, y, of adjustments for
inflation each period less than x, the. equivalent nominal-dollar .pay.ment schedule
is calculated by using the following formula:

B, . 1+R¥W-1 ( (1 + )t -

Pt"ﬂy-i+l# - 7T (1 +.Ii)uy'
1-(1+R)® I=1 (1 +'1’,)"y-

t=1,..y-n i=1,.,xfy
where Py« yy.i+1, 1 = 1,...,x/y, are the kly equal nominal-dollar payments in
~ adjustment period t; B, is the original_amo_unt borrowed in constant-dollars; R
is the fixed constant-dollar rate of return; I, is the i_nﬂétion rate for adjustment
peﬁod j; and 1, is the equivalent nominal-dollar rate of return for adjustment

period t.
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I s . determ ned according to step 115. I - +ar paynents
are fixed and the nunber of paynent periods i e nunber of
adj ust rent periods, then equival ent nom nal «f]ﬂlﬂﬁﬁﬂgmmﬂmre gener at ed
whi ch are constant (in nom nal dollars) wthinr ad] s ods (step

114). If the constant-dollar rate of return is not constant (step
112), the next step is to determ ne whether or not the

anortization-schedulge, is £4X t 3 Lf. [ ' ' le is
fixed, then the cons]tgant-%? %‘%ﬂ{o?a%/r%%%} g%hvé‘ﬁ{ﬁ“i%ﬁ%mv‘%@fﬁ*?ﬁm?ﬁ%%

vari abl e constant-dollar rate of the return, and the next step (step 116)
is to generate Sheduss ?FA‘F‘Eﬁng’drﬁsﬁtﬂ thgfellewingformulaat i on schedul e.

If the anortization schedule varies wth the wvariable constant-dollar
rate of return and the cobsEdntr ot B)'*payndor t =ale..tX xey (step 113a), then
the next step is to determ ne the.equival ent nom nal -dol | ar paynents :

according to stwherddpis the scheduled hemimaj-doitir 16eh baluhee inSpegiodat at ed i n st eps
114 or 115, the nom nal -dollar anortization schedule is generated (step

ﬁp g 'hfe nt he nqm;0gle dplivAEntABhinhRASHA InRede Y4tk &in YR%ioH A0 P, & Bk homLEP

dollar loan payment iﬂ period t; and b,, is the nominal dellar loan balance for
the previous period. |
20, The method of claim 15 wherein when the specified constant-
dollar financial instrurnent has a variable constant-doliar rate of return and a
ﬁxéd constant-dollar amortization schedule, the step of calculating the equivaleni
nominal-dollar amortization schedule is performed before the step of converting
the constant-dollar payment schedule into an equivalent nominal-dollar payment
schédule. | | | |
21.  The method of claim 20 wherein the equivalent nominal-dollar

amortization schedule is calculated by using the following formula:

t
bo=B . T (A+D™Nt=1.x-n

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

22, The method of claim 21 wherein the nominal-doliar payment

échedule is calculated using the following formula:

-28-
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the nominal -dol | ar payment schedul e—is_generated (step 118). The
systemthen searches the terns and for any num bers defined in
constant-dol |l ars and redefines them mﬁa w, ,i’ ﬁ nal -dol l ars for every
adj ustment periiod t (step 119). through the array of
terns and covenants searching for condi tions expressed in ternms of constant
dol lars. 12 whenever the system
finds conditions expresse e f constant dpollars. the system

{ons. i Bdbi badent f '

redefines the conditions i enf qqdmtﬁaltao I'a’rxfé‘rms for each

adj ust nent period, utilizing the neasure
where P, is the nominal-dollar payment in period t; 1, is the equivalent nominal-

dollar rate of return in period t; and b, is the equivalent nominal-dollar loan

balance in period t.

23.. The method ef claim 14 wherein the step of outputting the

constant dollar financial instrument expressed iﬁ equivalent nominal dollar terms

| comprises _the steps of outputting the rate of return, payment schedule,
amdi‘tiza_tion schedule, terms and covenants.

24, The method  of claim 15 further comprising the steps of
determining if the specified censtant-_dollar instrument has a fixed rate of return.

25. The method of claim 14 wherein said primary components
comprise a rate of return component, further eomprising the step of transforming
the rate of return component of the specified constant-dollar instrurﬁent into an
.effective annual rate of interest.

26.  The method of claim 14 further comprising the step of searching
terms and covenants of the specified constant-doilar instrument stored in said
first memory for any ﬁgures defined in constent-dollars and using said frequeﬁcy
of adjustment for inflation and said measure of inflation, convertihg said
cons_t__ant-dollér figures into equivalent nominal-dollar figures for every -

adjustment period.
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adj ust ment period. The equival ent mount is defined by an
equation simlar to equation 2 (b r] would be replaced by
the constant-dollar anount fromthe termor covehant and p[err] would _
becone the nomTat=dottar—egtti-vat-ent—-or—each—adj-ust-nenat—periaod __The
system t hen defines the equival ent nom nal -dollar financial instr ument

of the inflation rate for all adjem arlods up to and including that

printing out primary conponents in equivalent nomnal- dollar for a
format consistent with the preparation of notes and ot her |egal_docunents
(step 120). Referring to step 115. if the nunber of ment s per

year. X. is equal to the nunber of inflation adjustnentsgér year. y, then
t he equi val ent nom nal -dol | ar paynent schedule is defiried as fol |l ows:
Plerr] = Plerr] (1 +1)[err] t =1, Y- [err
(equation2) In equat lon 2. P[ err] S e equival ent nom nal -dol | ar
paynment in _ :

27.  An apparatus for converting a constant-dollar financial instrument
into an equivélent nominal-dollar instrument comprising:
input means for inputting input data to sﬁecify a constant-dollar
ﬁnanmal instrument, including primary cdmponehts of the specified constant-
dollar financial inStrument, and a measure of inflation, base periéd and
frequency of adjustment for inflation to be used, said primary components
~comprising an interest rate or rate of return specification, said speciﬁcation
~ including the convention chosen to express the interest rate or rate of return;
first memory means for storing the .input data entered through said
input means; |
second memory means for storing a standard form for the primary
components of the si)eciﬁed ‘constant-dollar ﬁnanéial instrument, including a

standard convention for expressing the interest rate or rate of return;

—_—
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adj ustnent period t: t-dol l ar paynment in adjustnent

period t: I[err] is thg i ate in adjustnent period i: and nis the
maturity of the instru L@l’)’i Uh””w . There will not be a case in
which x is less than y bec I""% al standardizati-on routine defines

a constant-doll ar paynent of zero constant-dollars for every adjustnent
period w thout a schedul ed paynent. Referring to step 114, if, as

will commonly be the case t- a t .
constant-dol l ar instr urren?grﬁé% I ?%Sﬁﬁ' %@&P@@éﬁ“ %Byg%pxs ‘&lefq? é’ﬁlt%afry
and the nunber SRIBBFUS s ONER srit-impehMearn wiibahe Spred sanBed TRE k(v
= 1 for annual adjustnments and y = 2 for sem -annual adjustnments), then the

equi val ent nomiincludingl 4 eomparjsenraf the haphlinterest thté onsate &f rewim epecification
[err]

with said standard convention;

- first converting means for converting any non-standard primary
components of the instrument into said standard .form a_n@ defining a measure of
inflation consistent with said standard convention utilizing the input measure of

 inflation and base period, said first converting means coniprising means for
generating a constagt—dollar payment schédule and a constant-dollar amortization
schedule for the specified constant-dollar financial instrument;
sec;ond converting means for converting the speciﬁed constant-
dollar financial instrument into an equivalent nominal-dollar instrument by
converting the standard -fom primary components of the instrument into
B equivalent nominal dollar components based upon the defined measure of
inflation; and |
~ output means for outputting outpuf data relating to the equivalent
nominal-dollar insirument, includiﬁg said equivalent nominal dollar components.
28. A method for converting a constant—dollar ﬁnaﬁcial_ instrument
into an equivalent nominal-dollér instrument comprising the steps of:
inputting input data to specify a constant-dollar financial
instrument, including primary component data of the specified constant-dollar

instrument, and a measure of inflation, base period and frequency of adjustment

31-
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-13- mequation—3, Plerr] [err] i =1,...,x/y are the

x/ y equal nomr”ﬂ[“ﬂm ts in adjustnent period t B is the
ori-gi nal anou \lmmlmﬁmst ant-dollars: Ris the fixed
constant-dollar . *rd&tetofMreturn: is the inflation rate for period j;
and r[err] is the equiva- | ent nom nal -dollar rate -of return for

adj ust nent peri od t. After the system has defined the equival ent

noni nal - dol | ar nment schedul e accordi ng to the apove (steps 114 or
115), it defi d&r Wfation to beusery $A1E RIITREY, FOfBPONESF fafa COMBFISINg A IBRTCSL I Ul ¢

as follows (step 117): [err] (equation4)
or rate of return specification, said specification including the convention chosen

to express the interest rate or rate of return;
st01_'ing in a first memory the input data éntéred through said input
means;
comparing the form of the primary component data with a stored
~standard form, including comparing the input interest rate or rate of return
specification with a stored standard convention for expressing the interest rate.
or rate of return; .
~ converting any non-standard'primarj components into the standard
form and defining a measure of -inflation consister;t with said standard
convention utilizing the input measure of inflation and base period, said |
converting comprisiqg the step of generating a constant-dollar payment schedulé
and a constant-dollar amortization schedule for the specified constant-dollar
-financial instrument;
converting the speciﬁed constant-dollar financial instrument into
an equivalent nominal-dollar instrument by converting the standard form primary
coinponents 'éf the instrument into equivalent nominal-dollar components based
upon the defined measure of inﬂaﬁon; and |
outputting output data relating to the equivalent nominal-dollar

instrument, including said equivalent nominal-dollar components.

[
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I n equation 4—bferr] s the schedul ed nom nal -dol I ar | oan bal ance in

period t: rfer
t; and p[

hn ' ent nom nal -dollar interest rate in period
; Hlmmllllmlﬂ‘mmal dol l ar | oan paynent in period t.

| f the desired eonstant-«dols

conistant-dol lar rate of return and a fixed constant-dollar anortization

ak financial instrunent has a vari abl e

schedul e, then the instrunent will have a variabl e constant-dollar pay-

ment schedul e.
schedul e, the

2951 o i arASIGORE cBhvdbiEh LARLALEORS AR LB TNt

T

m I nes € equl nom nal

anortization schedul e i'valentglgt eg élfliﬁg{ pefore definjng the equival ent

nom nal - dol | ar M RReaY

vari abl e const
nom nal -dol | ar
[err]

i ant -dol | ar paynent schedul e.  the equi val ent

amor t i zat ilepntgeeand for inputting inpas d4ta tojspecifiyor eenstant-doflat | ows:

financial instrument, including primary components of the specified constant-
dollar financial -instrument, énd a measure of inflation, base period and
frequency of adjustment for inflation to be used, said primary compon'en'ts.
comprising an interest rate or rate of return specification, said specification
including the convéntion chosen to express the interest rate or rate of return;
first memory means for storing the input data entered through said
input means; |
second memory means for storing a standard form for the primary
components of the specified constant-dollar financial instrument, including a
standard convention for expressing the interest rate or rate or return;
| comparison mean for comparing the form of the primary

components entered through said input means with the stored standard form,

 including a comparison of the input interest rate or rate of return specification

with said standard convention;

first converting ‘means for converting any non-standard primary

components of the instrument into said standard form and defining a measure of

inflation consistent with said standard convention utilizing the input measure of

inflation and base period;

Y\SERmMeRtggomprising: I'n the case of a

-33-
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In equation 5. bt is the schedul ed nom nal -dollar | oan bal ance for

period t; -B[lerr] is the schedul ed constant-doll ar | oan bal ance for period

g Tl TR T A

second convérting méans for converting the specified constant-
dollar financial instrument into an equivalent nominal-dollar instrument by
converting  the standard form primary components of the instrument into'
equivalent nominal dollar .components based upon the defined meaéﬁre of
inflation;
output means for outpﬁt'ting oﬁtput data relating to the equivalent
nominal-dollar instrument, including said equivalent nominal dollar ,compon‘ehts;
and |
loan servicing means for serviéing received loan payments and
other transactions, comprising output means for ouiputting data comprisirig one
or more of the following:
| the current néminal—dollar return;
the current intergst and penalties due;
the payrhent amoﬁnt and the portion of the payment to .be used for
paymént of current interest and penalties;
the change in ‘the amount of accrued interest from the prior
payment ahd the lnew 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 currently in
compliance, and supporting data therefor; |
4
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In equation 6, P[err] is the nom nal-dollar paynment in period t; r[err] is
t he equi val ent nom nal -dol | ar rate of return In period t; and b[err] is the
equi val ent nom nal -dol | ar | oan bal ance | ”Hl"l“" Servicing the
equi val ent noni nal -dol | ar financial inst r ”III l”"l | mpl enent ati on
of the desired constant-dollar financial |'hst u-t " Spefnts requires a :

systemthat services the equival ent nom nal -dol | ar instrunments after
defining these instrunents,

| ent dol
specifications of the pri fHFG ﬁnmc@éﬂﬂ@ﬁ@ﬂ?lgggﬁovg%g’n 9§ﬁ? rbé(gﬁe bbfowé;

constant-dollar instrunent are the basis of servicing the equival ent
nom nal - dol | ar i nstrunent tkesneminal-dellarivetuge for-the subsequent paymgnt ppaod; and
equi val ent nom nal -dol |l ar instrunent. Therefore, the data
processi ng syst em devel opshd tequired ipayméntsefrthe subsequeént ipagmeiieperipdi val ent
nom nal -dol | ar instruments when the system defines the equival ent
nomi nal -dol I'ar instrygent & method for conveﬂifh% 4 icofidtarfilMat FinkAGalPine@8mentof
servicing the equival ent nom nal - do instruments is to input the

data on payment %‘a‘% gﬁ (’ég}ﬁgzglent nomm-dgﬁwﬁls@&m&rﬁc&n%nsdgnﬁlleasEépQ pefreasures and

ot her required _
inputting input data to specify a constant-dollar financial

instrument, including primary component data of the specified constant-dollar
: instrument, and a measure of inflation, basé period and frequency of adjustment

for inflation to be used, said primary component data comprising an interest rate
or rate of return speciﬁcaﬁon, said spéciﬁcation including the convention chosen
to express the interest rate or rate or return;

storing in a first memory the irlput data entered through said input
means; |

comparing the form of the pﬁmary component data with a stored
standard form, including comparing the input _inte'rest rate or rate of return
specificatibn with a stored standard convention for éxpressing the interest rate.
or rate of return;

convertiné any non-standard primary components into the standard
form and defining a measure of inflation consistent with said standard
convention utilizing the input measure of inflation and base period;

converting the specified éonsrant—dollar financial instrument into

an equivalent nominal-dollar instrument by converting the standard form primary
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201). The system then cal cul ates the current nom nal - dol | ar
i nterest ‘rate accordi ng to The specification—of the equival ent

nom nal -dol | ar - rat e of retur”l the current interest (and
penal ties, if ‘any) gi ven the m m nd stored data from

prévi ous periods (step e*syst emthen cal cul ates the

current interest (and penalt | es | f any) and the portion of the
current paynent that will go to pay cur- rent interest (and penalties,
i f any), the cheomponentsaddhe @mtiumest io equivalefir mominaledgllar compenentsibasedr i od,
I f applicable, and the new | evel of accrued interest, if any (step
205) . up ohhle éHhed mitare OFligfldtneand he change in the outstandi ng

| oan bal ance fromthe prior period, and the new I oan baI ance (st ep

zggi) hst t he |T2tee§%/8t ﬁ%@?ﬁg @gﬁgthfat@'rél iﬁﬁl ance oan @1 al |

terns and cov- . ste
: mstrument mc?uémg sBd equ?valent nominal-dollar components; and

servicing received payments and other transactions cong:eming the
specified financial instrument, said servicing co‘fnprising the step of outputting
servicing data comprising one or more 6f the following:

the current nominal-dollgr return;

the current interest and penalties due;

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

| the change in the amount of accrued interest from the prior.

payment and the new level of accrued inferest; | |

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 currently in

compliance, and supporting data therefof; |
" current financial data requiréd to be supplied by the borrower;

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

the required payment of the subsequent payment period.
-
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-15- __Conpliancewith the ternms and covenants is a nmatter of

com paring Hn“ted data for each termor covenant with
t he reqU| re Bﬂ“‘\““mm covenant. For exanple. is the

property (in case of %a fortgage) currently insured as per the

| oan requi rements? . Is the net working capital (in-the case of
corporate financing) currently equal to or greater than the required
anmount ? ' The refurn
for the subs equent ‘%‘iéﬂéﬁgﬁ&‘gz& gngéégar §qn,§f5nfg&?a,{ F}S%HF’F% of
t he equi v-

expressed in equivalent nominal dollar terms, comprising:
first memory means for storing data specifying in equivalent
nominal dollar terms the constant dollar financial instrument, including nominal
dollar equivalent specifications of the rate of return or rate of interest and at
least one of a payment schedule and amortization schedule of the constant-dollar
financial instrument, and a measure of inflation, base period and frequency of
adjustment .for inflation to be used; and
updating means for periodically updating current data of the
instrument in nominal dollar terms, said updating means corhprising:
input means for inputting actual transaction data relating to the
_instrument, including payment amounts and dates of receipt, and
inflation measure data;
. second memory means for storing the actual transaction data and
inflation measure data mput through said input means;
first calculatmg means for calculating a noxmné.l doliar rate of
interest or rate of return figure applicable for a subsequent inflation
adjustment period, Based on the nominal dollar equivalent specification
of the rate of interest or rate of return stored in said first memory means, -
and inflation measure data for said subsequent inflation adjustment period

stored in said second memory means;
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al ent noni nal -dol l ar return (step 208). The system cal cul at es

thee nom nal -dol lar return for the subse- quent paynemnt—period
utilizing the inflation data for the period and equa

Next, the system deternines whether the instrunment has a fligg“lﬂm Ileullu l“l
constant-dol lar rate of return (step 209). If it is determ

that there is a fixed constant-dollar rate of return or a varlable

constant-dollar return with fixe nst ant - dIIar aynents e ste

cal cul at es the noni nal - dof ?CQPdpﬁg“dﬁF'g @Eﬁﬁ;’@ sGh payment
period as per the equival ent nom nal -dol | ar payrrent speci f I cation (step
210) . Aameuntcior aubuhsequgnt paymens qieriod basgdi amathsnrominal dollar

nom nal - dol | ar pay- ment for the subsequent paynment period in step
210. the system t henequivalent spedificatiohsustpihie dinstonmeritstdred rin Baidviitsy Sngmoryent
peri ods (step 213) and any unpaid | ate paynent penalties. if any, to

obtain the total nongjagh ; ; RO P stEagequent
paynent period (step 21 iand mfl"‘mdik%ééﬁrlf It ?%dﬁyg#%%%h§@ep 2%9

that ‘there is not a fi xedﬂ_grq Wgﬂpﬁ)&%m%f gt%'ﬁ'ngrthe RilrSindf acifah Wil of ixﬂgrest

processor determnes if t

or rate of return figure calculated by said first calculating means, the
scheduled payment amoxint calculated by said second calculating means,
and_ a total required nominal dollar payment amount for a previous
payment period immediately preceding said subsequent payment period;

comparing means for comparing, respectively,. the payment
amounts and dates of receipt stored in said secoﬁd memory means with
the total requil;ed nominal dollar payment amoﬁnt stored in said third
memory means, and a scheduled payment date, for said previous
payment period;

first determining means for determining any unpaid payment
arhount from said previous payment peribd, and penalties to be apj:lied,
based upon the comparison of said comparing means, said first
deterrﬁining means including means for checking penalty provisions of
the instrument to determine said penalties to be applied, if aﬁy;

third calculating means for calculating a total required nominal
dollar payment for the subsequent payment period by adding to the

scheduled payment amount for that period stored in said third memory
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ment has a variable constant-dollar rate of rew:%”_gr“'
zation schedule (steps 211). If so, the systemfirst cal culates

nom nal -dol |l ar anorti zati on anpbunt for the subs

as ,;oer- ihe equi val en.t no.rri nal -dol |l ar anorti zati iﬂmuwuﬂmm"m’

212). Then the systemcalculates, in step 214, the feqbir®d niom nal -
dol I ar paynent for the subsequent paynent period, given the current

sequent peri bdt gﬁde?ﬁ{e@p%@; Pﬂg%h:}ﬁ% *E%BFﬁéta%Foéﬁag{ﬁgrc{éltgfa qéggﬁ%%m

culated in step 212. | at.e %e\égent clpenaltles If any. are

| oan bal ance

ﬁrst eiermmmg

output means for outputting servicing data, including the nominal

dollar rate of interest or rate of return applicable for said subsequent

payment beriod, penalties applied from the previous payment period as

determined by said first determining means, and the total reqmred

nominal dollar payment calculated by said third calculatmg means.

32, The apparatus of claim 31, wherein the data stored in said first

‘memory means specifies in nominal dollar terms a rate of return or rate of

interest of the constant dollar financial instrument as follows:
| r,#(1+RJo(1+IJ-1;fort=l,...,y-n;

where t is the inflation adjustment period, I, is a measure of inflation for the
adjustment period t and R, is the'constant-do'lla: rate of return or rate of interest
for adqutm’ent period t. |

33  The apparatus of ciaim 31, wherein the data stored in said first
memory means specifies in nominal dollar terms a constant dollar financial
instrument having a'r_lumber of payxﬁents per period equal to the number of
inflation adjustmenfs per period, and defines a nominal dollar payment schedule

as follows:

t
p=P: T (Q+D¥ t=1,..y-'n
t=1 .

30
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cal cul ated and added to the anpbunt determned in step 214 to obtain

the<total anount of the nom naI doH—ar—eayn%m__f_aL_Lhe subsequent

period (step 215)." stemprlnts out, in
desired format, the fol- : Iovm nﬁn’ , l”m':uu : The current
nom nal -dol l ar rate of return. current I nterest (and
penalties, if any) due. : The payrrent anount and the anopunt

f th t
?nt er g S F a%/ gﬁ 3 p\glppgp P is the equivalent nomx%alt-éqﬂéar %)f?)?mérﬁg}y ?nai;{atmn adﬁ;strggx{t Irp%plgd The

change in the amount of accrued interest fromthe
t; P, is the constant-dollar payment in adjustment period t; I is the mflanon rate

in adjustment period i; n is the number of periods to 'maturity of the instrument;
and y equals the number of inflation adjustments per period.

34  The apparatus of claim 31, wherein the data stored in said first
memory means specifies in nominal dollar terms a constant dollar ﬁnancial'
instrument to be fully amortized over n periods with equal constant-dollar
payments x times per period, the number, y, -of' adjustments for inflation each
period being less then X, and defines a nominal dollar payment schedule as
follows: |

B, - (1 +R!¥-1 t | A+ -1

Pl'w-i+l= - T (1 +Ij)”y°
1-(1+R*® I=1 d+)-1

t=L..y'n i=1..xly

where P, . 4y .;4+1, 1 = 1,...,X/y, are the x/y equal nominal-dollar payments in
adjustment period t; B, is the origirlal' amount borrowed in constant-dollars; R
is the fixed constant-dollar rate of return or rate of interest; I is the inflation rate
fox_' period j; and r, is the equivalent nominal-dollar rate of return .or rate of
interest for adjustment period t.

35, The appziratus of claim 53, wherein the date stored in said first
mMemory means furt_her defines in nominal-dollar terms an amortization schedule
of the constant-dollar financial instrum‘enf as followé: |

b =b., (1 + "™ -p;fort=1,...x * n
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prior paynent period, if applicable, and t he new | evel of

accrued interest, if any The change in the outstanding

| oan bal ance fromthe | paynent period, and the
current |oan bal ance. HIIlII”"I"III""IIII |II|A list of the loan terns and/or
covenants, if any, with" * which the loan is not currently in
conpl i ance, and the supporting data therefor.

7. Al l current f| nanci ui su i ed.by tl

bor r ower &8s he Seiedulf hmBar-oclint ot BRane i Rt 5 s thee
subsequent yment peri od. 9. The required
paynent for theeqmyg]gqgmlrpggmtmmqt@@pe in period t; p, is the nominal-dollar loan

payment in period t; and b,; is the nominal dollar loan balance for the previous
period.

36. The apparatus of claim 34, wherein the data stored in said first
memory means further defines in nominal-dollar terms an amortization schedule
of the constant-dollar financial instrument as follows:

b, = bt W1+ r)*p; fort = 1,. n;
where b, is the scheduled nominal-dollar loan balance in period t; r, is the
equivalent nominal-dollar interest rate in period t; P: is the nominal-dollar loan
payment in périod t; and b, is the nominal dollar loan_ﬁalance for the previous
period.

37.  The apparatus of claim 31, wherein the data stored in said first
memory means specifies in nominal dollar terms a constaht_—dollar financial
instrument having a variable constant-dollar rate of return or raté of interest and

a fixed constant-dollar amortization schedule defined as follows:
t
b=B8- - ™ (1 +D¥™ t=1..,x*n

where b, is the scheduled nominal-dollar loan balance for period t; 'B‘ is the
scheduled constant-dollar loan balance for period t; I; is the inflation rate for

period i; and x is the number of payments per period.
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Gai ns f+oem-enploying the invention ~ As discussed in the

backgr I on section, the gai ns from enpl oying the
i nvent c”n :" “ #ﬂmﬂ[‘he appl i cat ion of the "matching principle." The

I nvent ors ave e ed that significant gains - as conpared to the
utl Tization of conventional nominal-dollar i nstruments - result when
the invention is used to inplenent constant - doI I ar instrunents

fied ding to th tchi '
gl | ght come. of 1 ndSaay RTINS ol a2citeren theduasrared 40 gwd s

conventional nortgages, three spreadsheets are included I n the. draw ngs
as Figures 3, 4membry meagh fettherhdefinespa enaminaladeliarepayment schedule of the

| constant-dollar financial instrument as follows:
P=Q+r)"-b,_,-b; f= 1,...,x -.n
where P, is the ﬁomina.l—dollai payment in period t; 1, is the equivalent nominal
dollar rate of return in period t; and b, is the equivale_nt' nominal-dollar loan
balance in. period t.

39.  The apparatus of claim 31, wherein the data stored in said first
memory means specifies, in equivalent nominal dollar terms, terms and
covenants of the constant-dollar financial instrument, .said input means provides
for input of term and covenant compliance data, said second memory means
stores the term and covenant compliance data input through said input means,
said comparison means compafes the term and covenant compliance data stored

in said second memory means with the terms and covenants stored in said first

memory means, said determining means determines whether there is currenﬂy.

compliance with the terms and covenants of the financial instrument, based upon

the comparison of said comparing ﬁxeans, and said output means outpﬁts a list
“of any terms and covenants thz;t have not been complied with.

.40 . The apparatus of claim 31, wherein:
the third calculating means calculates a current interest amount
and the portipn of a cun'ént payment that will go to pay the current interest

amount and -any penalties, a change in accrued interest from the previous
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- 17 - assunes a $10. 000, 000 purchase price, a $7,500,000 | oan, $900. 000

of *net operating income (NO') at time—of-purchase, a capitalization (CAP)

rate at purchase of 9. tummmm CAP rate of 9.00% In Figure 3. a

steady inflation rate Gt Eﬂl’ed In Figure 4, an initial

inflation rate of 4.00%is us®ed ®ut® a*drop to 2.00%is used begi nning year

2. In Figure 5, an inflation rate of 4.00%initially is changed to 6, 8 and
I

finally 10.00% These scenari exenplify the adyantages. of

b boent i nven- PRYBRM RErioRe AdsS: Ry of BCeriE e aphihed Y Ao et ol
users of funds (Figure 3. the steady inflati-on scenario, which is the
expect ed scenard RFEVigHs PEHod; and 2 apwdoan halareesi@andg their risk by reduci ng

the inpact of unknown future inflation on expected returns (Figures 3, 4
and 5 with steady, fall i nheautputingans outplisathe @alcalatsthcuroentrintepest amoahty) .

the payment amount being utilized for payment of the current interest and any
penalties, the chéng_e in the amount of accrued interest, the new level of accrued
interest, the change in the loan balance, and the new loan balance.

41. Theapparatus of claim31, further comprising second determiniﬁg '
means for determining whether the constant-dollar financial instrument specified
in said first xﬁemory means has (1) a fixed constant?dollar rate of return or a
variable constant-dollar rate of return with fixed constant-dollar payments, or (2)
a variable constant-dollar rate of return and a fixed amortization schedule; and
wherein said second calculating means calculatgs the scheduled payment amount
for the subsequent payment period:

| utilizing a nominal dollar equivalent specification of a payment
schedule stored in said first memory means when the second determining
means determines that the constant-dollar financial instrument has a fixed
constant—déllar rate of return or a variable constant dollar rate of return
with fixed constant dollar paymenfs; and
utilizing a nominal dollar equivalent specification of an
amortization schedule stored in said first memory means when the second

determining means determines that the constant-dollar financial
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The Figures also denobnstrate the reduction in def ault risk as neasured by

m ni muminterest coverage ratios and the high "Real" (net of inflation)
returns that the present invention nakes possible for fina

funds. Even'after expenses of servicing the |oans and managllmmmﬁlil”m!"l"l
portfollo of investnents, final providers can expect "Real" returns mn s =
excess of 4% from a portfol io of high quality 5% Real Val ue[ err]

i nst.rument s. Far _final .Drovi of f househal d and, t h

agents (espe- cially PEAYE aﬁn%ls‘%'% &%R?%Pﬁ%‘ﬁ%{ 8f ﬁ‘#@ ﬁﬁ%‘ht s
made possi ble by the |nvent|on woul d significantly increase their expected
returns and | ower thémorizafiea schedule. The jnvention will allow providers of
funds to nore than double their expected "Real" returns as conpared to.high
qual i ty nomi nal - dol - 42ar d&imethodsfor serwiding with aniadtomatesf ddta) prhcessing systeact
"Real " (net of inflation) returns in excess of 4% frominvestnents in high

quality, |ow dehagtristant-dlsiidie fihanéidl Unsttithént (éxplesseds il eydivaleht Romimdl dotlat | ar
i nstrunments produced by the invention) securities. This is over twce .

the long-term a‘f&h%?%onﬁﬁ@ing tﬁ@%ﬁéﬁ?oﬁcm eved

providing a memory storing data specifying in equivalent nominal
dollar terms the constant dollar ﬁnancial_instrument, including nominal dollar
equivalent _speciﬁcations of the rate of return or rate of interést and at least one
of a payment schedule and amortization schedule of the constant-dollar financial
instrument, and a measure of inflation, base period and freciuency of adjustment
for inflation to be used; and
peﬁodically updating current data of the instrument in nominal
dollar terms, said updating comprising the steps of:
inputting actual transaction data relating to the .instrument,
including payment amounts and dates of receipt, and inflation measure
data; | |
| storing the input actual transaction data and inflation measure
data;
calculating a nominal dollar rate of interest or rate of return
figure applicable for a sublsequ'ent inflation adjustment period, based on

the stored nominal dollar equivalent specification of the rate of interest
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by investing in high quality corporate bonds as conputed by | bbotson and
Si nguefield for the period 1926-1977 and extended by Tbbotson to 1985.

- 18 - . The invention will allow provi ﬂﬂl’m lmm“ gy educe all
of their conponents of risk at the same tine t I I,reasi ng their

expected returns.
debt coverage

Default risk will be si'gnffitarft!y reduced because

or rate of return, and stored inflation measure data for said subsequent
inflation adjustment beriod;

calculating a scheduled payment amount for a subsequent payment
period, based on the stored nominal dollar equivalent spgciﬁcaﬁons of
the in’strﬁment, and stored inflation meaéure data;

storing the calculated nominal dollar rate of interest or rate of
return figure, the calculated scheduled payment amount, and a total
required nominal déllar payment amount for a previous payment period
immediately preceding said subsequent payment period;

cdmpa_ring, respectively, the stored paymént amounts and dates
of receipt with the stored total required ndminal dollar payment amount,
and a scheduled payment date, for said previous payment period;

determining any unpaid payment amount from said previous
payment period, and penalties to be applied, based upon thelresult of the
comparing step, said determining step including the step of checking
penalty provisions of the instrument to determine said penalﬁes to be
quﬂkﬂ,ifgnn |

| calculating a total required nominal dollar payment for the

sﬁbSequent payment period by adding to the stored schedﬁled payment
amount for that period any unpaid payment amounts ahd penalties

determined in the determining step; and
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ratios will rise significantly (see colums h and i of the spreadsheets).
Markket risk, which is largely Tmiterest rate I’ISK in the case of high

qual ity debt instrunents, wll because "Real ," or
constant-dollar interest rates ﬂﬂilmn&lm !E abl e than are

nomi nal -dol | ar interest rates. nost | rrportant measur e of
risk for providers of funds - the standard deviation of the “"Real" rate of
return - will be reduced to s than.on erc por of . hi

qual ity Real Val ue[err] i nsq“FRHﬁS% SeIviting ﬁ@BRé'é ‘éél‘f’ [‘% I?ﬁs‘iqﬁf?ﬁe"ﬁ ﬁuch
| ess risky than Treasury Bills this key nmeasure of risk.

Portfolio risk w || HBeterastorzate @gé@u@eanphéablefwmd Sibspuent/paYIRENS peyiod,

instrunents will be uncorrelated with the returns on other investnents.
Currency risk wll beensitesapblfedrfromtiey previous phymamartiod as ldewsamined in the
constant-currency instrunments will elimnate the mgjor factor in long- term

currency risk - di ff‘i‘l"e&‘i‘ﬁﬁiﬁh%' §&tbp,2h@ thé Aédlculated total':i'é&ﬂiredlsxﬁfrﬁmﬁf doMR#ls

will enjoy significantly higher expected returns and | ower risk as a result

of the availability %fayltnggt fd}stﬁé mg&&n%gﬁn&&spsel lad.e by the invention.

43.  The method of claim 42, wherein the data stored in said memory
speciﬁes in nominal dollar terms a rate of return or raté of interest of the
constant dollar financial instrument as follows:

r=(1+R)-(1 +I,)-1;fqrt= ...,y - m;
where t is the iﬁﬂation adjustment peﬁod, I, is a measure of inflation for the
adjustment period t and R, is the constant-dollar rate of return or rate of interest
for adjustment period t.

24.  The method of claim42, wherein the data stored in said memory
specifies in nominal dollar terms a constant dollar financial instrument having
a number of payments per period equal to the number of inflation gdjustments

per period, and defines a nominal dollar payment schedule as follows:

t .
p=PF" T A+D" t=1,..,y°n
t= .

where p, is the equivalent nominal-dollar payment in inflation adjustment period
t; P, is the constant-dollar payment in adjustment period t; I; is the inflation rate
in adjustment period i; n is the number of periods to maturity of the instrument;

and y equals the number of inflation adjustménts per period.

-46-

Thm Sheet Has Been Replaced.

N L 11 IIII




The higher returns and lower risk are the result of the superior mat ches
betWween debt service and incone nade possible by the inven- tion and the
(rel ated) superior mtc iati on and the val ue of assets being
financed. - Debt co mmmﬂummm hi gher and nore stable (default
risk is an increasing functfontof"tHe [*owest debt coverage ratios expected
over the life of the loan), reducing default risk significantly (see
colums h and i of the spr ds Sk, er s, of ds .are able t

mai nt ai n hi gher aver a4g% I E&é gtgla&’BIA&ntS{?"hm Q?Eo’rfk‘feﬁeméﬁﬁe‘ﬁﬁ@ﬂ@et s),

I ncreasing their expected returns at the same tinme that default risk is
reduced t hr ough SP# injpeminal, dell qg@rmgtq eppstant dollar financial instrument to be

fully amortized over n periods with equal constant-dollar payments x times per
period, the number, y, of adjustments for inflation each périod being less than
x, and defines a nominal dollar payment schedule as follows: |

B,- (I +RW-1 (d + )1

Povwy-is1 = T (Q+Dp”-
1-(1L+R*  1=1 4+ -1

t = 1,...y en i. = 1,...,xly

where P, « y, 41, i = 1,...,x/y, are the x/y equal nominal-dollar payments in
adjustment period t; B, is the oﬁginﬂ amount bonoWed in constant-dollars; R
is the fixed constant-dollar rate of return or rate of interest; [ is the inflation rate
for period j; and r, is the equivalent nominal-dollar rate of return or rate of
interest for adjustment period t. |

46. The method of claim 44 wherein the data stored in said memory
further defines in nominal-dollar terms an a;nortization schedule of the constant-
dollar financial instrument as follows:

b-I =b_, (1 +n™-p;fort=1,..,x-n;

where b, is the scheduled nominal-dollar loan balance in period t; r, is the
equivﬁlent nominal-dollar interest rate in period t; p, is the nominal-dollar loan
payment in period t; and by, is the nominal dollar loan balance for the previous

period.
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-19- : _______Lﬂ__the_sl—acbl—e i nflation scenario (Spreadsheet 1), the

restlt is a 06increase (from1l.16%to 14.60% in the
expect ed “Wﬁmi‘ “ﬁ@‘ﬂiﬂ return to the final user of funds in the
stabl e inflat Real Val ue[ err] financing increases
its expected return advantage in the case of falling inflation

(Spreadsheet 2) and maintains a reduced expected return advantage in

t he case of sharplyrlsm i nflatio read e

Real Val ue[err] finané¥ng ?‘8&}88@0? ﬂg a'?WI"’é-’tl ﬁremﬂkgq%kg%re&}nfswarpemory
users of funds because it reduces the variation in their expected "Real"
after-tax retur hﬂilﬂ@@éeﬁbl}i nomipal-dollaz termsiapamertizationsehedyly offhe garstant

2 and 3) - this lower "Real" risk is the result of the fixed "Real" rate of
i nterest. Yalarafinancial instrument as follows:

b, = bt_l(l + )M -p; fort = 1,...,x * n

where b, is the scheduled nominal-dollar loan balance in pe_riod t; 1, is the

equivalent nominal—dollar interest rate in period t; p, is the nominal-dollar loan

payment in period t; and b,, is the nominal dollar loan balance for the previous

period.

a4s8. The method of claim42, wherein the data stored in said memory |

speéiﬁes in nominal dollar terms a constant-dollar financial instrument having

a variable constant-dollar rate of returmn or rate of interést and a fixed constant-

dollar amortization schedule defined as follows:

: _
b, =B, - _‘lr1 A+D¥"™ t=1,.x-n

i
where b, is the scheduled nominal-dollar loan balance for peripd t; B, is the
‘scheduled é;Jnstant-dollar loan balance for period t; I; is the inflation rate for
period i; and x is the number of payments per period.

49 The method of cla_im4s , wherein the data stored in said memory
further defines a nominal dollar payment schedule of the constant-dollar ﬁnaht:iél
instrument as follows:

P=(+r)" +b_,-bst=1,....x+n
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This invention is applicable to instruments denom nated i p—any

currency. At any point where the word "doll ar” ,
currency nane (e.g., marks, francs, pounds, etc.) nay'MQm’t"ﬂnﬁﬂcmm
The invention nmekes possible the general utilization of consd e
currency financial instruments in any country with any currency. '

What has been described by the foregoing is preferred enbodi - ment of
the present inv LOP. ; ' et ﬁﬁ;"? ; L Sthinky be
readi |y apparent g&ghles g‘?hgfrﬂglmgg?)}% 1l &??1" @ﬁx@o&égtfﬁ%}.ﬁg%ﬁﬁl\ygﬁgn |a%ion
's limted onl ydgﬁa:tI xha?e %If Fefltn %B%%%%Sq; r;‘%aebt' % the equivalent nominal-dollar loan

balance in period t.

50. The method of claim42, wherein the data stored in said memory
specifies, in ecjuivalent nominél dollar terms, terms and covenants of the
constant-dollar financial instrument, and said updating further includes the steps. ,
of inputting term and covenaﬁt compliance data, storing the input term and
covenant cpmpliance data, comparing the stored term and covenant compliance
data with the terms and covenants stored in said memory, determining whether
there is currently compliance with the terms and covenants of the financial
instrument, based upon the comparing step, and outpufting a list of any terms
and covenants that have not been complied with.

s1. The method of claim 42, wherein said updating step further
comprises the steps of: |

calculating a current interest amount and the portion of a current
payment that will go to pay the current interest amount and any"pénalti&s, a
change in accrued interest from the previohs payment period, a new level of
accrued interest, a cﬁange in a loan balance from a previous period, and a new
loan balance; and | | |

outputting the calculated current interest amount, tﬁe payment

amount being utilized for payment of the current interest and any penalties, the

- -49-
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-20- THE CLAI M5 DEFI NI NG THE | NVENTI ON_ARE AS FOLLOWNE: 1. An appar at us
for” produm ng a standard form constant - dol Tar financral imstrunent

expressed in equival ent nom nal -dol | ar t ’ I nput
meaps for inputting input data to speci f m"wmm J m#ar fi nanci al
i nstrunment, including primry conmponents df €hetspeci constant-dol | ar

fi nanci al instrument, and a measure of inflation, base period and
frequency of a%mgaﬁﬂthefﬂount of accruéd iféreq) meqldaewéledf adeRhed MEredy the
conponent s corrpr|S| ng an interest rate or rate of return

speci fication, | Be i gl ention chosen to
express ?ﬁg glr%elé 5"te cirzﬁll(el g‘?ﬁé}fbﬁ%\é first menory
means for storing the i np red thro h sai d,input, means

second nenory neans P8r sﬁS‘? 5&3& F’&H?d"zﬁo‘?’ TEig, sqidh Fﬂ&rsFPc ents
of t he specified constant-dollar financial instrunment, including a

st andar d convengamprises the steps of determining whether the constant-dollar financial
instrument speclﬁed_m said memory has (1) a fixed constant-dollar rate of return
or a variable constant-dollar rate of return with fixed constant-dollar pa-yments,.
or (2) a.variable constant-dollar rate of return and a fixed amortizatior; schédnle;
and calculating the scheduled payment amount for the subsequent payment
period:
utilizing a nominal dollar equivalent specification of a payment
schedule stored in said memory when it ié determined that the
constant-dollar financial instrument has a fixed constant-dollar rate (;f
return or a variable constant dollar rate of return with fixed constant
ciollar payments; and
utilizing a nominal dollar equivalent | specification of an
amortization schedule stored in said memory when it is determined that
the constant-dollar ﬁnancial instrument has a variable constant-dollar rate

of return and a fixed amortization schedule.

-50-
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for e%%ﬁimthe interest rate orjarte of return;  PCHUSIQWAB neans
. for detecting in said first_nenﬁg%'gﬁanﬁ primary conponents of t he
<financial instrument that inclu &Rt ant - dol | ar figures; '
conpari son neans for conparing iii ffri of the detected prinmary conponents
with the stored standard form Ii NGkwed Ng a conpari son of the input interest
‘rate or rate of return : e ion with said standard conventi on;
determ ni ng neans. for determ ning appropriate bases for transform ng any
UO“'S$. W 8 () . ary compopents of ire ard form
i NCl Ugli NGnAE8OE-abOI arl #IREIAUWTT [1thek UneddiPUhe | AbasLin e T/ a0l of 34 Of return
spee+t i oot uonlized, the Rboe Sarded! ARENNE CPEFMAALY 0¥ ag,uetmens fizF ST
conver t i ¥itf ! ARERTS SPOR® &ShVEYoR hey theecorrerst emearcesw:i nary conponents of the
I nst r omETtT Tt Sar o s tadar g or otz g sat-e—-arsforat-en—bases;
defining neans for _defining a measure of inflation consistent with said
st andgr (Transéorm the rate af return COMPONENt ©F INe CONSTANT=ACilar .

(91 =  lAStrUMENt 1NtC STANQArY 4Grm (@.%., 4N 9FF@Ctive annua. ~ate of
1nterest) ., i

Fixes constant~-gollar
123 -7 rate o recurn?

Ne

Soecifiag constant~aslliar
amartization scnedule eng . -J
variable constant-ccllar |
paymante? B
Yes
| Transsoram the payment Transform the amortization !
l schedule of the constant- scnecule of the constansi- |
ws —i sollar tastrument into gollar instrument 1nto - 0w
! stangarg fora. : standarg ferm.’ ;
- ) J
Transtorm the amertization " Transtorm the paymant I
schadule of. the constant-~ schedule of the constant= g
07 ——| dollar instrument i1nto gollar i1nstrument i1netd .
standarg fora. _ standard form. i
This Sheet Has Been Replaced
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second converting neans for con g the standard form primry conponents
of the instrunment into_ equy lent _nominal.dollar conponents based
upon t e ggf isdedterms and FeReeNANS S Od¢ itnhl anmmendtu muruuauiput rr‘eans for
omatTi ngnee sopnderdt M| ar financial instrument expressed in

equi val‘emt=—Trom nal - dol | ar t erns, cErrespondl ng to sald I nput data. 2.

‘The apparatus of claim1 wherein spid converting means converts the

speci f itz Ten tn =5 Takt16n FEASLFY dnaStReIBREe pePldy,aBefiy val ent
nog(bna,g dol deasura1fr tmennéhacion racacabsesd eishpoeizn eguisyeicart Aode nal - dol | ar
ntere

convent mam9LAIB409%i ng t he i nput W of inflation and baseP@BUSHd/01101
rti

t phtresuchPPe14S4CIM: (BoRiot ANt *tiiAGtare annusl rate).

Given the frequency QFf ad ustment +or 1nflation and the gefined
neasure of the inflation rate, Qgensrate the definition of tne

1
ﬂl-—1 equivelent nominal-~dollar interest rate for every ad ustment
| ceriod.
T Fixea consctant—-agllar 1;
w ﬂ rate—pé—agturn? — p«--lbh} eshcley
It -
No
we*
Pcymani frequency greater Specified constant- !
~ than adjustment 4requency gollar amortization :
mn and equal constant-gollar schedule ang variable )
payments® constant-gollar payments”® '
Yas Ng, Yes
| NS P
Senerate the speci- Generate the snecti- Generate tne
ft1cation of squive~ : fication of the soecificazion of
lent nominal=dollar equivalent nominal= the eauivalent )
W1 payments, keeping sollar payment nominal-collar
nomsnal-dollar psy- schedule. . amartization
ments constant within | schedule.
agjustaent periods.
| L
/ "
T Generate the specification Generate the spec:i¢ication
- of the nominal-~dollar o¢ the nominal-gsllar :
n amorttzation schedule. payment schedule. !
hg. 18
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-21-  \wo9eis13488yneNt schedul e iWi val ent nom nal - dectausqpagrmont
schedul e and determning t I val ent nom nal -dol | ar anortization
Schedule. 3. The apparatus of cNag¥m 2 wherein sai d equival ent

noni NA~gUIIAT ché tarme LanatSvenah€d ltbr Ay numpers c@PidedCh RY¥ndeddfe 110 | OV Ng
formulja: gej1ars and, given tnel{rabludsdylot &d Riakhedeibl 1t stibh Cide 5-;1; for t =
1,\VAZTY kRéldetinea measure tohane (nfilatidre radpusteventngene cansddnerr|] is a
measurie obliarf FERUres fRR° PR vAdpPeSinARpral dollars fderjeydry and Rlenr] is the
const ajnt AdeHatarnt BeEtod. ot yrn for adj ustoent periaod f 4 The
apparatus of claim2 wherein, when tte speci fi ed.constant-dol | ar financi al

i nstrument_has_a nunber of pavments per period equal to the nunmber of

adj ustimepusout all of pee gremsnd cotdrnentwi (raltedet [rarupaynent schedl,]l eis

dei{Dn'ed anegifiF ation, Bayment schnedule specification, amortizatian .
schedule scecification, terms and covenants) ©0f the equivalent
- mnominal-dollar ftnancial tnetrument (A & fQrmat Consistent with
tne preparation of notes and cther legal documents,

Finish
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[err] -~ where p[err] is the equgﬂl_{;\ ent nom nal -dol I ar payment in
adj ust nenw@et4i18d0% ; Plerr] is the pstant- dollar p HE91/81101
adj ustment period t; I[err] |sthe|nflat|onrate|n adj ust nment

period i; n is the nunber of periods to nmaturity of the instrunment; and y
gqual s the nunber of inflati gR-aei-sstqrents per peri od. 5 The
apparatus of claim2 wherein, when tfhe §b%fc"i ed constant-dollar instrunent
S specified to be fuIIy anorti zpd over n periods with equal

const ant -dol L ar_paynents : x tinmesl per period, _and the nunber of

adj ust nent sj f otnounf ¢atiai om caxodNICrROth Ves and cates beFchben, Xnsidicon :
equi Vﬂg,e‘n-t-vn mm}"mlcf“ﬂ mgnﬂfﬁ‘ sedadel ko setiakRrot asuiwlkots: [err]

namina truments,

Calculate the current neminai-gollar 1nterest rate accorging o
>0 Pl the spec:fication of the rate of return calculation for tne
equivalent nominal~doller i1nstrument,

Calculate the current i1nteress (anad penalties, 1f any) dus.

Calculate the amount of the cavment tO §8 %o payment of current
el intersst (and penalties, i1+ any), [

Calculate the change in accrued interest from the prior pavment [
5 < | ©erics, 1¢ epplicadle, and tne new level of accrued interest, if |
any, '

Calculate the changs in the outstanding lcan balance from the
prior payment period, and the new 1oanm balance.

Check all.)loan teras and covensnts against the latest inputted
data for compliance of the 1oen with al! teras and covenants.

Calculate the nominal -del lar return ¢or the sudssauent pavaent
b - oeriod. .
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where Pl egdd)igq
adj ust ment  peri
Ris the fixed constgnt-dollar rate of return; I[err] is

doIIars

'"{equal nom nal - dol | ar p%!(ﬁ'?ﬂ;%@l/ﬂ'ilm

is the orifgi nal anpunt borrowed in constant

= .., xly, are the ;W
’Egﬁoﬁ; Blerr]

the inflation rate for period j; and r[err] is the . equi val ent

nomi nal -dol lar rate of return for ad
apparatus of claim5 wherein
defined as foll ows:

stnment period t. 6. The
rtization schedule is
(1 +rf[err])[err]

Fi xea c

plerr]: fort= 1,... 28607 n._rate rr] is the schedul ed
nomi nal - dol | ar | oan bal ance in pefiod t; r s the equi val ent

nom nal -dollar interest rate in period t;

[err] is the nom nal-dollar

| oan payment in perid®y; and b[err] Nehe nomi nal dollar |oan
bal ance for the previous peri od.
. LH
/
Spacifieo constant-gollar
amartization scredule ana
variable constant-dollar |
payments? ]
No ’ Yes
Pead Z‘ ”
Calculate the nominal~ Calculate the nominal-
gollar pavment for the dollar amertization for
\0 - suDsaguent periooc as ocer the subseauent gerisg as
3> the nominal-gdollar pavment per the nominal-gollar
schedule specification. amortization schecule
specification,.
| PRI
Agd any unhocaid amounts Given the nominal-cellar
4 ¢$rom orevicous payment return for the subsecuent
1\’ periods to the subsequent period, the current loan
nantnll-dol{gr payment. balance, and the nominal-
dollar amortization for the
subsequent cericd, calculate
.the nominal=dollar sayment
for the subssauent period.

Calculate the late payment penalty, i any, and add this amount
to obtain the total nomxnal-dellnr paymant 49? the subseguent

period.
A
215

R¢.2 0
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-22- WO 91/134@ appar at us of clalm 2 {wherein,
-.constant-doll ar financi al

Ffate of

G2y

when the speddi/&$91/01101
i nstir ument has a vari abl e constant-doll ar

return and a fi xed constant-dol | ar anorti zati on schedul e,
t he converting neans determ nes the equival ent nom nal - dol | ar
ti on schedille hefore _con

anortiz
schedul g

appar at us oft. clmmwmmmngmeéam varern. noni nal -dol |l ar anortiz

' ‘LG-LL-L.D.Q_LJQ.E‘_.GD.DS.T_a.Di_.d.D.LJ.a-L_._‘ paynent
| qUcBueLNt nc gne \sabestlr 1 noer fonmathol | ar paynent schedule. 8. The

schedul b i szdeflﬂ?bﬂ“%ﬁ?"F Nt@GRst (and penalties, 1f any) duegry

Al

4,

payhant amount 'and the amount of the payment bein
utilized +or pavment of current interest (and penalties, :¢
any!} .,
The changs i1n the amount of accrued interest from the pricr
payment pericd, :f applicanle, ane the new level of accruad
intarest, (¢ any,
The change in the cutstanding loan balance $rom tne prisr
payment geriod, and tne current loan balance.
A list of the lcocan terms and/or covenants, 1 any, with
which the loan 18 net currently {m compliance, ang tne
supperting data thereéor.
All current fi1nancial dats required to be sucsliied by the
borrower.
The nominal=dollar return for the subseguent pavment

pariod,
The reauired cayment for the subseguent paymen: period.

il;\tion

|
|
|
|
|
|
l

Finigh

ﬁ&lc

——_______4____'___'.—,—
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wher e
Blerr]
Merr]

nom nal -
Plerr]
Plerr]
nom nal
nom nal

i f
return.

b6,

period i;

| oan

and x i s the nunber
The apparatus of claim8 wherein the

499t Ne schedul ed non¥n&e-Bat | ar | oan bal ance fgp-p@g@gql{ 1
schedul ed const%naﬁdollar :
is the inflation rate for

paynents per period. 9.

bal ance perio

of

dol | ar maemesé makedul e i s definedio, 000,00850d 0! | ows:

—(1 + 1 [eFan] ppeyat)

s

is the
-dol | ar
-dol | ar

-

Tota

OOVWMNOCOWUBLBLIMN=-O

1

Yaar

"

OVMINOCUNSLN-O

Total

| 'oan

b[err] -

a nent
perlod t;

andaXi zati on sciwedul e,

o fheh it

$900, 000. 00
$500, 000. 00
$900,000. 00
$900, 000, 00
$500, 000, 00
$900, 000, 00
$900, 000. 00
$900, 000, 00
$900, 000. 00
$900,000. 00

- $900,000.Q0

(®)

Decrsciation
Tax-Shield
1.5 Year St.
20% Land Value RealValue
Nominal Dollars

$253,968.28
$253,968.23
$283,968.2%
8253, 968. 25
9283,968.23
9253,968.23

- $283,9468.23

8253, 9680.25
$253,968.25
$233, 9468. 23

$2.539,682.34

Line

b[err]s7tscnlpoo oX [err]n
in peri P, 000{ @9 r ]
and b[eE gg§

alance I n perlod t.
claim1 wherein said primary conponents conprise rate of
paynent schedul e,
appar at us of cI

t er rsteand covenants.

~ where
i s the equival ent
s the equival ent

The appar at us of
return,

11. The
means for determ ning

rising deter
ﬁgﬂdgtfag %ﬁﬁ;zfzd%@fgﬁéﬁ a fixed rate of

4,00%
4,00% 9934, 000,00
4,00% 977, 440,00
4,00% $1,012.377.60
4,00% $1,0%2.872.70
4,00% $1.094,987.41
4, 00% $1,138,787. 12
4.00% $1,164,338.60
4,00% $1,231,712.1S
4.00% $1,280,980.463
4, 00% $1,332,219.86
$11,237,716.27
(7)) tv)
Loan=to-Value
Based on Market Value
Conventional
Mortgage Mortgage
79.00% 7%.00%
73.87% 71.73%
72.69% 68.53%
71.484% 635.44%
70.13% &2. 447
&8.76% 99.53%
67.32% S&.70%
&5.01% 3,942
&4,.22% S1.267%
62.35% 48, 64%
60.80%

46.QSZ
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12. THEOOB3#0? us of claim 1 mﬁgaeins&aid primary conponenperaodmrh 5§, 2
rate of return conponent, sdid apparatus further conprising neéﬁ for
transform ng the rate of return@¢d#ponent of t he specified
constant-dol l ar .instrument into an effective annual rate of interest.
13. - The apparatus of claim 1 further conprising nmeans for searching terns
and covenants of the specified constant-dollar instrument stored in
said first menory means for any figures defined in constant dollars
and using said frequency of adjustnent for inflation and said neasure

nmet hod

i nflation,

equivalqu)non{nal-dolh%
for producing W
const ant - dokdmrservnanci al instrument eypressed. i

)

converting said constant-

dollar figures into-
r figures for every adjustnent period.
th an

aut dfdt ed data proeeessing

terns, NomirgdnPel banmwg t he steps of: Nom:nal Dollars
RealValue Cdnvontmnal RealValue '
Mortgage Mortgage Mortgage CO;;::::::‘l
$487,184.64 $789,814.41 34489 axﬁ 36
. . ' ‘ . :. -
$306.672.03 $789,814. 41 s4¢¢:7a7.;7 s:sg 22' ::
$526.938. 91 $789,814. 41 $48S, 438. 69 $222.%63. 19
$548.016. 47 $789,814. 41 $204,8%6. 24 $263, 028, 39
$569,937.13 $789,814. 41 $52%,0%0. 49 $308.17%. 2
8292, 734, 61 $789,814. 41 $S4s, 022, 51 $348.97=. 700
$616,444,00 $789.814.41 $547,894.61 $394.523. 19
8641, 101. 76 $789.814. 41 $590, 610.39 $441.897. 7=
666,745, 83 $789,814.41 $614,234,81 8491, 166. 20
8693, 415. 66 $789,814, 41 $638, 804, 20 342, 405, 34
$9.849,191.02  $7,898,144.13 9%, 388, 525, 2% $3,339.572. 14
(w) (%) (y? (2)
Equity in Property Equity in P
Constant Dellars ' a:om:'n:? D;T‘;:::y
RealValue Conventional RealVal
ue Convent:
Mortgage fMortgage Mortgage Hortga::‘l
$2,500,000.00  $2,%00,000.00  $2,%00,000.0
. 300, 00 s
$2,612,865.76  $2,828,348.94 2,717,401, 19 12:32?:223'23
32,731.418.81  $3,146,955.78 - 82,954,299, 34 $3,403,747.357
:5,335.872.37_ $3,455,765.81 83,212, 448. 02 $3,887, 286, %6
2,986,351.75  43,755,813,03 3,493,043, 13 $4,393,419.06
'-D' 123| 7650 10 “' O“’ 72‘. tl ‘3. BOO. 5370 “ “' 923' 454- 99
:3.267,839.12 $4,329,904.53  s4,:34,858.99 $S,478,710.5%
3,419,116.84 - $4,608,569.51  s4, 499, 324. 50 86,060,615, 29
‘3,3’7.95&.“ 34,874,213. 1‘ !4.596;633. 19 “’670.699. 98
:;.7‘4.742.13 $S5,136,334.33 83,329, 93S. 70 $7,310.460S.33
" This Sheet Has Been Replaced
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-23-  wp91/13409 I Nputting input @gtgdo speC| fy a constantyp %‘?Hﬁ@ /61101
flnanC|a i nstrument, including primary conponents 0 %

speci fi ed constant -dol lar i nstruner@/agnd a measure of

i nflation, base period and frequency of adjustnment for inflation to be
used, said primary conponents conprising an interest rate or
rate of return specification, said specification including the
convention chosen to express the interest rate or rate of

return; storing in a first nmenory the input data entered

t hrough sai d i nput neans; detecting in said first nmenory
primary conponents of the financial instrunent that I ncl ude-
const anttdol | ar fi gur®8d; ¢3? (k)

Dett~-Coveraqga-Rati10o Cash-on-Cash Return Based on

Initial Equity Investment

RealvValue Conventional RealvValue Conventiconal
Mortgage Mortgage Meortgage Mortgage
1.92 1.19 17.9%% <.8%%
1.92 1.22 18.67% 7.3%%
1.99 1.28 19.42%4 8. 90%
1.92 1,32 20.19% 10.22%
1.92 1.3% 21.00% 12.21%
1.92 1.44 21.84% 13.96%
1.92 1.30 22.72% 1S.78%
1.92 1.36 33,622 17.468%
1.92 1.62 24,.57% 19.65%
1.9 1.69 235,.53% 21.70%
(aa) (ab) (ag) (ad)

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

Tax-Loss Carry-Forward
Nominal Dollars

RealValue Conventional RealValue ‘Conventional
Mortgage Mortgage Mortgage Mortgage
$0.00 (890,377.97) $407, 184,08 $183,625.59
$0.00 (870,903, 84) 8420, 626.97 ' 8222.563.19
30,00 (835,4606.90) 3434, 607,40 $263,088.29
20.00 0,00 $449,147. 46 $27%5,019.8%
0,00 0,00 $4464,2468.92 2303, 165.03
$0.00 20,00 $479,9935.23 - 8333, 950,92
30,00 - 90400 - 8496,330.39 $36%.838,12
0,00 80,00 $513,360.17 $398,8S7.03
$0.00 80,00 $531,080.13 $433,037.8S%
84,590,649, 29 $2,92%,301. 46
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conpar i gﬁobli'ﬁsfaﬁﬁ m.of the detect eddp‘éi rfary conponents w th apstRiRY/01101

st andar form incl udiiv]] onparing the input interest rate or
rate-of return specification with O/'J.q- sai d standard conventi on;
“determ ning appropriate bases for transform ng any non-standard prinmary
gonmponents of the instrument into said standard form incl-uding bases for
transformng the input interest rate or rate of return specification into
sai d standard conventi on; converting the non-standard

primary conmponents into the standard formutilizing t he
transformati on bases; defining a neasure of inflation
consistent with said standard convent lon utilizi Ng,q) t he i nput

measur e‘©f infl ation &Nd the base per'l“od_; "~ converting the '

st anda[ g § A ReBlddTRRYEGAERONENtMarQbe t i JaN S INuFRaE ViY@ 86UI val ent

nom nal - fiplengr pes@R@PENt S based tapoPrddwr-edef i Nnetheresmisr-eyof i nflation; and
out putting a constant-doll ar fGanstentldldars mpabxinlddsed i n equi val ent

RealValue Canventional
Mortgage Mortgage
16.52% 4.97% $10,000,000.00 $10,400,000.00
1%.80% s.39%2 $10,000,000.00 $10,816,000.00
14.43% S.99% $10,000,000.00 $11,698,%8S.&0
13.82% 6.20% $10,000,000,00 $12,166,%529.02
13.21% 6.37% 810,000,000,00 $12,653.190.18
12.62% 6.51% $10,000,000.060 $13,159,317.79
12.06% 6.627 $10,000,000.00 313,68%5.690.50
11.52% &.72% $10, 000,000, 00 '14.233. 118.12
11.01% 6.80% $10,000,000.00 $14,802,442.8%

Net Sales Proceeds After Tax
Nominal Dellars, 284 Tax Rate

Net Sale Praceeds Before Tax
Nosinal Dollars, 6% Costs

RealValue Conventional RealValue Canventional
Mortgage Mortgage Mortgage Mortgage
$0.00 T 90,00 . 40,00 $0.00
‘o.m' .80.00 Q.00 $0.00
$0.00 $0.00 Q.00 0.00
$0.00 $0.00 $0.00 $0.00
80,00 30,900 $0.00 20,00
$0,00 0,00 20.00 20,00
$0.00 $0.00 20.00 $0.00
$0,00 $0.00 $0.00 $0,.00
$0.00 $0,00 : 0,00 80,00
$4,914,211.19 $7,093,944.83 $3,827,120.94 85, 286,830.76

_————-——’;--',‘4

heet Has Been Replaced

T



I nt er est
fornula

measur Pt inflation ¥ the adjustﬂﬂnt
t he const aBandsdilaneer ate of return fon oad gsitdpegt period t.

noni nal wipbianageer s,
met hod of claim 14 wherein the step' 0

const ant -dol | ar
noni nal
equi val ent nom nal -
constant-dol | ar

-dol | ar

[err]

dol I ar

rate r[err] is
where t

Constant Dollars

RealValue
Mortgage

37, 500, 000. 00
$7,387.114.26
$7,268, 584, 19
$7,144,127.63
$7,013,448.2%
$6,876,234.90
$6,732, 160.68
s4,580,883. 16
$6,422,041.56
$6,255%,2%7.87
36,080, 135, 00

(ai)

Conventional
Mortgage

$7, %500, 000, 00
$7,171,68%1.06
36,853,044, 22
‘6' 544, 23‘. "
36,244, 486,97
S, 953,278.89
$5,670,09%. 47
85,394,430, 49
95, 128,784, 86
$4,863.665.67
84,607, 58S5. 06

lay)

Total Aftar—-Tax Cash Flows
Nominal Dollars

RealValue
Mortgage

(82,500, 000.00) (32.300,000 00}

$394,258.17
C407,134.05
9420, 626.97

$449,147,.46
$464, 268, 92
479,995, 23
494,330, 59
$513,360.17

$4,0358,173.08

$S8,617,970.23

correspondi

I nstrument conprises the
i nt er est

rate,

sai d i nput data.
converting the specified

financi gh/apstrunment into an equival ent

steps of calcul ating an
converting the
paynment schedul e into an equival ent nom nal -
schedul e and determ ni ng the equi valent nom na
The net hod of claim15 wherein said equival ent nom nal -
cal cul ated by using the foll ow ng
is the adjustnent period;
‘%) period t and Rl err]

Nominal Dollars

RealValue
Mortgage

$7,300, 000,00
$7,682.598,.81
‘7| abl. 7°°o éé
$8,036,171.98
88,204, 742,47
$8,343,991.1%
8,518, 331.20
$8,6599,993.29
48,789,007.32
$8, 903, 182. 42
49,000, 08S, 09

(ak}

Conventional
Mortgage

$7,200, 000,00
$7,4358,309. 11
$7,48412,352. 63
’7' 361 . 373. “
'7. 305. 166. 54
$7,243,074.04
$7,174,479. 84
$7,098.702.91
$7,014,990,352
$6,922.512.80
$6,820,351. 45

(al)

Total After-Tax Cash Flows

Canstant Dollars

Conventional RealValue
Harqug. Mortgage
(82, 500,000.00)
$146,18S.39 $379,094.39
8183, 623. 59 8376, 464,54
9222,363.1% $373,935.64
‘2_63,05.-29 ‘371.3“-.0 N
$27S5,019.88 8369, 166.47
8303, 163.03 366,918,477
2333, 9350.93 $364,736.92
363, 838,12 362,678,352
398,857.03 83460, 680,05
95,719,868. 61 $2,741,554.97
eS8,712,132.2¢ $3,5466,734.58
Sheet Has Been Replaced

T

Conventional
Mortgage

($2,300,000.00)
$140,363.06
$169,772.18
$197,857.86
$224,863.32
$226,046.27
239, 598,72
$253,773.26
$267,314.33
$280,231.466

3, 864, 138, 20

43,364,157.96

pCT¥bs91/0l @1

anorti zati on schedul e.



-24-  17WOIHR#MOBet hod of clai m 15 wherein, when the specifi

const ant -dol I ar financi al ifmgt dnent has a nunber of payégﬁ?yﬁbgp
period equal to-the number of adjus;ﬂ?gh? ' per period, the

nom nal - dol | ar paynent schedule is ca ated according to the

foll owi ng formnul a: [err] - where pl[err] is

t he equi val ent nom nal -dol | ar paynent in adjustnment period t; Plerr] is the
‘const ant-dol I ar paynment in adjustnent period t; I[err] is the inflation

rate in period i; n is the nunber of periods to maturity of the
instrunment, and y equals the nunber of - inflation adjustnments per
peri od. '

(am) tan)

REAL (Constant-Dollar)
After-Tax IRR

RealVvalue Conventional
Mertgage Mortgage
14,.60% 11.16%

©.This Sheet Has Been Replaced




18. &’23?9%%d of claim 15 wherskre4hen the speci fi ed coggiyasbrmaldiar

fi nancl instrument is full nortized over n periods wth equal
tonst ant - dol | ar paynents Xx-t " per period, and the nunber, vy, of
adjustnments for inflation each period | ess than x, the equival ent
noni nal - dol | apypPeyddNkrs&iedul e is cal ci 3t 6b Rbo. 0o using the foll ow ng
formul a: Loan Amcunt: ' ' 7,500, 000, 00 [err]

where P[err] INOE &t Purchdsm: are the x/y equedo.Josowl ol - dol | ar paynents in
adj ust ment pefPBRate Bt Ryricnases he ori gi nal anobufAtodorrowed in constant

dol I ars; R is #R¥ec CAP Rasdi, oq constant-dollar r8:@0%f return; I[err] is
the inflation rate for adjustnment period j; and r[err] is the

equi val ent nom nal -@dol | ar rate @h return foradjustnment period t. 19.

The nethod of claim 18 wherein the nom nal -dollar anortization schedule is
cal cul at e&ﬁyggéi#%:fg%'ﬁiﬂ I 6wm:f=0r mNGS: of Procerty

Nneta allars Neminal Z:llars

0 4900, 000,00 4.00% '
1 $900, 000,00 4,.00% 29736.000,00
2 $917,647.06 2.00% 8973, 440,00
s $917,647.06 2.00% 992,908, 80
4 $917,.647.06 <.00% $1,012.766.98
-1 9917.647.06 2.00% $1,033,022.22
é $917.647.06 2.00% $1,053,482.76
7 917,647,068 2.00% $1,074,7%6,42
8 $917,647.06 2.00% $1,096,251.58
19 $917,647.06 2. 00% $1,140,%40.18
Total $10,431,%45. 50
(¢) () (v}
Year Depreciation Losan=to=-Valus
Tax=-Shield Based on Market Value
31.5 Year St. Line
20X Land Value RsalValue Conventional
Nominal Dollars Mortgage Mortgage
] 78.00% 7%5.00%
1 253, 9608.28 73.87% 71.73%
2 283, 968.28 72.69% 68.83%
3 9283,968.23 T 71.84% &66.73%
4 28253, 968.25 70.13% &4, 92%
S $293,968.2% &8.76% 63.10%
é 3233, 968. 28 &7.32% 61.28%
7 $253,968.28 = &5.81% 59.44%
.8 $253,968.2% 64,22% $7.859%
9 $233,948. 23 62.93% $S.72%
10 $2353,968. 28 &0.80% S3.824

Total 82,539, 682.54

is Sheet Has Been Replaced
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and a fixed constant-doll ar
cal cul ating the equi val ent nom nal -dol | ar

per f or med

for

t =1,...,x [err

b[err] =wWqer/134091 + r[err])[err]-pl[err]; X
where b[err] is the schedul ed noni ng«d6Pl ar | oan bal ance in J@[}i’“@al{qnm
rferr] is the equi val ent noninakq?QLlar interest rate in period t;
-and p[err] is the nom nal-dollar |oan: ¢ payment in period t; and
b[err] is the nom nal -dollar |oan bal ance for the previous peri od.
20.- The nethod of claim 15 wherein, when the specified constant-dollar
financi al instrunment has a variable constant-dollar rate of return
anortization schedule, the step of

anorti zation schedule is

efore the step of converting the constant-dollar

schedul e Hto an equi vai®3nt nomi nal - dgbl ar paynent sgdyedul e.

Debt Service
Nominal Dollars

RealValue
Mortgage

$487,184,64
$506,672.03
$521,491.1%
$531,920.97
$542,%%9,. 39
$552,410.58
$%564,478.79
$57%,748.37
$S87,283.74
$599, 029, 41

$3, 469,799.08

(w)

Eaguity in
Constant

Realvalue
Mortgage

$2, 300,000, 00
$2,612,888.76
‘2’78‘!’72.9’
$2.911,869.87
$3,04S5,111.59
3, 188,01%. 40
$3,331,914.40
$3, 484, 1%8. 34
$3,648,114,.49
'SOSIQ|1630“
$3,996,723.10

Conventignal
Mortgage

$789,814,.41
$789,814, 41
$789,814.41
$789.0814, 41
$789,6148.41
$789,814. 41
$789,814,41
$789,814, 4}
$789,814,.41
$789,814, 42

$7,898,144.17

(%)

Property
Dollars

Convonézonal
Mortgage

$2, 500, 000, 00
'20323354..94
93,208, 660,79
83,392, 691.57
83,577,019, 21
'317530962.26
$3,947,857.92

""‘359073.'3

“s323|990.34'
84,513, 022. 64
$4,708,412.09

Pre-=Tax Cash-Flow
Nominmal Dollars

Realvalue
Mortgage

$448,81%8, 38
$471,417.48
$480,844.00
'3000272013
8510,277.42
‘5200‘83018
$530,892.84
$S41,510.70

$4,961,744.42

(y)

Conventional
Mortgage

- %184, 188,59
$183,.62S8.59

' 8203, 094, 39
$243,207, 90
$263,868.3%
$284,942.00
$306,437,13

- 8328, 362,16

$2,333,401.37

(2)

Equity in Property
Nominal Dollars

Realvalue
Mortgage

$2, 500, 000,00
$2,717,401.19
‘2095"2’9.3‘
33, 150, 689. 78
$3,360, 736. 63
‘3.533,“3.62
'37325.830-83
$4,083,019. 74
“’3589138030
"’6520336059
".96’0314.72

This Sheet Has Been Replacéd
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Conventional
Mortgage

- . 92,300, 000,00

82,941, 490.89
$3, 403,747,337
83,670,946, %6
83,947, 799.86
$4,234, 951,49
4,533, 106. 61
84,843, 038, 45
'31163'332-20
‘505010671038
35,832,316.42

7

payment



- 25- Zlum)éﬁhsanethod of blain1zod&ge@%in t he equi val ent no&%ﬂ?bﬁ%ﬁh&ﬁg
U 9 :

anortization schedul e i s cal ated by using the follo
[err] where b[err] is the schequiegyroni nal -dollar-1oan balance for
period t; Blerr] is the schedul ed constant-dol |l ar | oan bal ance for

is the inflation rate for is the

period i; and x

period t;

[[err]

nunmber of paynents per period.
nom nal -dol | ar paynent schedul e is cal cul ated

fornmul a:

[err]

h)

(i)

Debt-Coverage-Ratic

RealValue

Mortgage

1.92
1.92
1.90
1.90
1.90
1.90
1.90
1.90
- 1.90
"1.90

{aa)

Conventicnal

Mortgage

1.19
1.23
1.26
1.29
1.31
1.32
1.36
1.39
1.42
1.44

(ab)

Tax-Loss Carry-Fforward
Nominal Dallars

RealValue

Mortgage

$0.00
$0,00
$0.00
$0.00
$0.00
$0.00
$0.00
80.00
30,00
$0.00

Conventional

Mortgage

(88646,091,77)
(890,377.97)
(890,372, 64)
(863,181.43)
(813,849, 20)
$0.00
$0.00
80.00
40,00
$0.00

22.

The hethod of claim21 wherein the

()

using th

(k)

Cash-on-Cash Return Based on
Initial Equity Investment

RealValue
Mortgage

17.98% .

18.467%
18.86%
19,23%
19.62%
20.0t%
20.41%
20.82%
21.24%
. 21.66%

(ag)

Conventional

Mortgage

7.3%%
8.13%
8.92%
9.73%
10.33%
11.407%
12.26%
13.13%
14.03%

(ad)

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

RealValue
Mortgage

$394,2%8, 17
3407, 184,03
$410,531.82
$417,320,23
$424,244, 48
$431,307.08
3438, 511,00
3443, 839,00
3433, 353, 96
$460,998. 81

94,263, S68. 53

Conventional

Mortgage

$184,185.59
$183,4625.59

- 203,094, 39

$222,9%2. %6
$243,207.90

'$248,767.69

$233,051.76
9248, 306, 49
9281, 636. 11
$295,028.43 -

$2,344,8%8. %50

e foll ow ng

. This Sheet Has Been Replaced
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wher e Pt WGs21/A340%ni nal - dol | ar

paynment in period t; r[err] is the
equi val ent nom nal -dol lar rate of return in period t; &¢I/EF&Hop101s
t he equi val ent nom nal -dol | ar | oan poal ance in period t. 23. The

mef hod of claim 14 wherein the step of’ outputting the constant-dollar

fithanci al i nstrument expressed in| ¥ val ent nom nal -dol | ar terns
conpri ses the steps of outputting the rate of return, paynent
schedul e, anortization schedule, terns and covenants. 24. The

met hod of claim 15 further conprising the steps of determining if the
specified constant-dol lar instrunment has a fixed rate of return. 25.
The nmethod of claim 14 wherein said primry conponents conprise a rate of
return conponent, further conpri ginpg the step Qf transform ng the
rate of refturn conponent of the specified const&ht-dol l ar i nstrunent

i nto an eriFest iRezuaANGEIEQUAt e Marioft VBl G @St Maridit. valubhes net hod of claim

14 furt her lootm iPepagrtyhe step of sREmPcheerkyt er nstrenérocerty
Constant Dellars Nominal Dellars

RealValue Conventional
Mortgage Mortgage
16.52% 4.97% $10,000,000.00 $10,400,.000.00
15.80% S.39% $10,196,078,43 $10,8146,000,00
14, 96% S.3T% $10,196,078.43 €11,032,320.00
14.31% 3.65% 910,196,078.43 811,2%2,946.40
13.468% S.74% $10,196,078.43 911,478,028.73
13.08% S.82% $10,196,078.43 $11,707,5846.24
12.50% S.88% $10,196,078.43 $11,941,737.97
11,.94% S.93%4 $10,196,078.43 $12,180,572.73
11.41% S.97% $10,196,078.43 912,424, 164.18
10.90% S.99% $10,196,078.43 $12,4672.667.86
(a@) taéf) (agQ) (ah)

Net Sale Procesds Before Tax Net Sales Proceeds After Tax

Nominal Dollars, &% Costs Noaminal Dollars. 28% Tax Rate
RealValue Conventional RealValue Conventional
Mortgage Mortgage . Mortgage Mortgage
80.00 20.00 80,00 - 80,00
30,00 $0,00 $0.00 $0,00
30,00 $0.00 80,00 80,00
80,00 $0.00 0,00 80,00
$0.00 $0.00 80,00 $0.00
20,00 80,00 ' 80,00 20,00
- 80,00 80,00 20,00 80,00
$0,00 90,00 $0,00 20,00
80,00 40,00 $0.00 - 80.00
4,207,154,.68 85,091,956, 34 $3,018,040.23 $3,084S5,399,.085
This Sheet Has Been Replaced
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covenankgo@fy/i3age speci fied constant-dollar instrunment stored in said first
menory for any figures defined in constant-dol l-ars andPGE(URPI£ei101
frequency of adjustment for inflagion and said nmeasure of inflation
converting said constant-dollar figdres into equi val ent

nom nal -dol | ar figures for every_ad“mq@nent period. 27. An apparatus for
converting a constant-dollar financial instrunment into an equi val ent
nom nal -dol | ar i nstrument conpri sing: i nput means for inputting

i nput data to specify a constant-dollar financial I nstrunent,

i ncluding prinmary conponents of the specified constant-dollar financial

Total After-Tax Cash Flows
Nominal Dallars

Total After-Tax Cash Flows
Constant Dollars

RealValue Conventional RealValue Conventional
Mortgage tMaortgage Mortgage Mortgage
($2,300,000,00) (82,300,000,00) (82,3500, 000,00) (8$2,300,000,00)

394,258,177 9146,183.359 379,094, 3% $140,3563.06
8407, 164,08 8183, 42S. 59 383, 846,20 $173,101.04
8417,320.23 0222,932.86 378, 128.17 $202,012.67
424,284,411 $243,207.90 $376,861.79 216,044,772
8431, 307.08 $248,767.69 373, 623. 18 $214,037.85
$438,8511.00 $298,09t.76 8374, 408.06 $217,767.94
$44S, 859,00 $268,306. 49 8373,2168.38 $224,593.22
$453,383. 96 $201,4638.11 372,081.19 $23:,130.20

$3,479,039. 08 4, 140,427.48 82,799, 138.70 $3,3381,273.5&

$4,801,4608,77 $3,690,257.5S $3,491,781.66 $2,5638,224.26

U —

instrunent, and a nmeasure of inflation, base period and frequency of
_adjustnqﬁg for ugﬁlation to bqrgsed, sai d pnrnary conmponent s
conprising an interest rate or rate o . :
. Loan Balance Loan Balance
Constant Dallars Nominal Dollars
RealValue Conventional ‘RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
$7,%00,000.00 $7,500,000.00 $7,%00,000.00 $7,%500.000.00
$7,387,114.24 $7,171,451.06 $7,482.%968.81  $7,4%8,309.11
$7,4811,10%5.48 $46,987,417.64 $7,861,700.66 $7,412,2%2.&7
$7,284,208.57 $4,5903,386.87 $7,8081,630.22 $7,361,373.44
$7,150.966.84  $6,619,059.22 $7,892,209.78 $7,30%, 166.%4
$7,011,063.04 $6,434,1146.17 $7,892,.360.11 47,243,074,04
86,864, 164.04 $6,248,218,5¢ 7,881, 73%. 41 87,174,479, 44
$6,709,920.09 $6,061,004.50 $7,8%58,718.23 $7,098,702.51
$6,547,963.94 $5,872,087.89 $7,822,414.42 $7,014,990.52
$4,377,909.99 95,681,088.79 $7,771,647,.99 $6,922.512.80
$6,199,353.34  $5,487,466.34  $7,70S,1S53,15  $4,820,3%1.48
(ai) tay) (ak) (al)

This. Sheet Has Been Replaced
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- 26- WO 91/1308rn specification, said specification includi g
canvention chosen to express - the ynkerest rate or rat g%gfb i‘t’ﬂ’r“’;‘
first menmory means for storing the input data entered through said input

. NE€ans; second nmenory neans for!&[m¢|ng a standard formfor the

pri mary conponents of the specified constant-dollar financial
instrunment, including a standard conventi on _ for expressing the
interest rate or rate of return; conpari son means for conparing the
formof the primary conponents entered t hrough said i nput neans with
the stored standard form including a conparison of t he i nput
interest rate or rate of return specification with said standard

conventi on; ' first converting neans for converting any non-standard
primary conmponents of the instrunment into said standard form and
defining a neasure of inflation consistent

{am) {an)

REAL. (Constant-Dellar)
After-Tax IRR

RealValue Conventional
Mortgage Mortgage
184,.97% - ?.43%

Sheet Has Been Replaced.
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wi th saivwosdrnsped convention utiliz]ng e input neasure of inpflation and
i‘n§ r)\means conpri si ng mgzgﬂjébﬁ?)‘rm”o‘ :

base period, said first conve

generating a const ant -dol | ar payfi#att schedul e and a constant-dol | ar
armorti zation schedul e for t he specified constant-dollar financial

I rst runent ; second converting nmeans for converting the specified
const ant - dol | ar PurryasePrice: i NSt r uUNENtS10MOWBP0e0RIi val ent _
nomi nal -dol | ar i .lm::p JSonverting the '§t§‘?ﬂkﬁ°&-oo form primry
conponents of thEas KakULE BurkRbde,caui val ent **AA°Gafedol | ar |
conponent s basedwaiiart the milet ned neasure of inflat 5@55‘ and out put
means for outputting output data relating to the equival ent nom nal -dol | ar
i nstrunent, including said equival ent nom nal -dol | ar conponents. 28. A

net hod for converting‘d constant-d8?lar financi#? instrunent into an
equi val ent  year noi'@¥ BAbsdRl! afndidEl b4 TENG1COITEJciPg, L e steps of :

i nputting input ceistah® Squaarsy aRGQnstantm,AQ ,arpj’hwc' al instrunent,

i ncl udi ng pri mary conponent data of the specified constant-dollar
instrunment, and a neasure

0 $900, 000,00 4,00% .
1 $900, 000,00 4.00% $9346, 000,00
2 $883,018.87 6.00% $973, 430,00
3 8886, 666.67 ' 8.00% $1,031,846.480
73 850, 909. 09 10.00% $1,114,394,:2
s 830, 909. 09 10.00% $1,235.833.52
'S $830, 909. 09 10.00% $1,348,414.8968
7 $8%0, 909.09 10.00% - $1,483,2%8.%
8 $850, 909.09 10.00% 81,631,384,42
9 8350, 909.09 10.00% $1,794,742,86
10 $8%0, 909. 09 10.00% $1,974,217.1%
Total : $13,313,733.90
(e (u) : (v)
Year Depreciation Loan=te=-value
Tax=Shield Based on Market Value
31.S Year St. Line _
20% Land Value RealValue Conventional
Nominal Dollars Mortgage Mortgage
[ 73.00% 735.00%
1 $253,9468.28 73.87% 71.71%
2 $233,968.23 72.69% &8,33%
3 $253,968.23 71.44% 64,21%
4 253, 968.23 70.13% 59.00%
- $253,948.23 &8.76% S$3.18%
& $233,9468.28 67 .32% 47.89%
7 $253,968.25 635.81% 43.07%
8 253, 968. 23 &4,22% 38.70%
‘9 253, 968.2S 62.98% 34,.71%
10

$253, 968. 25 0. 80% 31.09%
Total  $2,539,682.54

S
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of infla@g1/188¢¢ period and frequency

used, said
rate of

pri mary conponent data conprising an
return specification,

cohvention chosen to express the i nterest &

of adjustment for inflation to

i nt er &&17 P§PU°6

sai d %Qe0|f|cat|on i ncl udi ng the

&t or

rate of

return,;

storing in a first nenory the input data entered through said input neans;
conparing the formof the primary conponent data with a stored standard

form

i ncl udi ng conparing the input

specification with a

i nt er est

rate or

rate of

interest rate or

rate of

return

stored standard convention for expressing the
converting any non-standard

return,

primary conponents into the standard form and
inflation congystent with sapd standard cqayention utiligdng

Debt Service
Nominal Dollars

RealValue
Mortgage

$487,184.64
$506, 672.03
$532,322.06
$569, 900. 89
621,513, 61

3683, 664.97

$7%2,031.46
$827,234. 61
$909,958.07

. '1' 000,933- 88

$6,891,436.22

(w)

Conventiocnal
‘Mortgage

$789,814.4}
$789,814, 41
$7689,814,41
789,814, 41
$799,814. 41
$789,814. 41
$789,814.41
$789,814.41
$769,814,41
799,614, 41

$7,898,144.13

(x)

Equity in Property
Constant Dollars

RealValue
Mortgage

$2, 500, 000,00
$2,612,088.76
$2,679,879.67
2, 7350, 099,32
$2,823,648.93
$2,983,377.71
33,089,993.33
83,232, 819,36
3,382, 797.07
83,540, 483.47
$3,706,054.18

Conventional
Mortgage

$2, 500, 000.00
$2, 828, 548, 94
$3,087,579.2%
83,446,477, 42
$3,876,597.27
4,426,784, 81
$4,927,139.98
ss,382,193.70
8,796, 06S. 3t
86,172, 499. 21
$6,514,899.70

—_——___________________

eet Has Been Replaced

g -

defining a neasure of

Pro-Tax.Cash-Flen
Nominal Dollars

RealValue
" Mortgage

$448,815.36
$466,767.97
$499,524,34
544, 493,22
$504,319.92
8664, 7%1.91
$731,227.10
$804, 349, 81
$884,784.79
$973,263.27

$6,622,297.69

(y)

Conventional

Mortgage

8184, 185,59
8183, 625.59
$242,031.99
$324,579.70
$436,019. 11
558, 602, 46
693,444, 15
$841,770.01

81,004,928, 43

$1,184,402.73

$S,5615,%89.77

(2

Eguity {n Property
Neminal Dollars

RealValue
tMortgage

82, 500, 000,00
$2,717,401.19
$2,9%4,299,.34
83,274, 246,25
$3,697,995.2¢
4,254,684, 42
$4,896,010.46
S, 634,927.03
$6,406,379.16
$7,467,610.22
$8,598,516.33

Conventional

Mortgage

$2,500,000.00

$2,941,490.89

$3,403,747.37
s4,103,3586.356
83,076, 990.26
$6,377,298.44
$7,807,930.09
49,381,948, 19

*11,113,725.25
$13,019,074.55
$15,115,394. 463



-27- wO 91/€33@9 i nput neasure of

i nf4 atisgh and base peri od,
caonverting conprising the step ’1§f generating a constaﬁéﬁ%ﬁ#?QWl“"

paynment schedul e and a constant-dol | ar i zation schedul e for the
speci fied constant-dol | ar financial instrunent; converting the
specified constant-dollar financial instrument into an equival ent

nom nal -dol | ar

I nstrunent by converting the standard form primary

conmponent s of the instrunent into equival ent nom nal -dol | ar
conponent s based upon the defi ned neasure of inflation; and
out putting output data relating to the equival ent nom nal -dol | ar
I nstrunent, i ncl udi ng said equival ent nom nal -dol | ar conponents.
29. Antapparatus for ‘¢dbnverting a comstant-dol | ar ¢bi nanci al i nstrunent
Into an Debt~-Coverage-Ratic Cash-on-Cash Return Based on
Initial Eauity Investment
RealValue Conventicnal RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
1.92 1.19 17.9%% S.95%
1.92 1.23 18.67% 7.3%5%
1.94 1.31° 19.98% 9.68%
1.96 1.482 21.78% 12.99%
1.97 1.5% 24.17% 17.44%
1.97 1.71 26.59% 22.34%
1.97 1.86 29.2%% 27.74%
1.97 2.07 32.17% 33.67%
1.97 2.27 35.39% 40.20%
L.W ’ 2o50 38. 932 ‘7.382
taa) tab) (ac). (ad)
Tax~Loss Carry-Forward After-Tax Operating Cash Flow
Nominal Dollars Noainal Dollars, 28% Tax Rats
RealValue Conventional RealValue Conentional
Mortgage Mortgage Mortgage Mortgage
$0.00  (866,091.77) $394,258. 17 $146,185.59
0,00 (890,377.97) $407,1084.0S . $183,4625.%9
€0, 00 (951, 438, 08) 8430, 768, 64 $242,031.99
80,00 $0.00 3463, 1446.23 $303,472.37
80,00 80,00 9506,221. 48 83467, 658.97
$0.00 . $0.00 $549,732.48 $454,098.4%
90,00 80,00 597,594, 62 $549,173.30
0,00 80,00 $6350,242,97 433,746, 16
$0,00 80,00 . 8708, 156. 16 $768,765.63
$0.00 $0.00 $771,860.46 989S5,273.90
05,479, 14685.44 84,564,034, 13
—
cet Has Been Replaced
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equi val erwQam3agb- dol | ar i nstrunent c rigithg: i nput_neans for

i g,putti ng i nput data to specify a c-onsmt - dol Igar fi nanci al PUbcESS10tior
instrunment, including primry conponents ofJQ%éﬂspecified constant -dol | ar
f i*Tnanci al i nstrument, and a neasure of inflation, base period and
frrequency of adjustnment for inflation to be used, said primry
conponents conprising an interest rate or rate of return
specification, said specification including the convention chosen to

expr ess the interest rate or rate of return; first menory
means for storing the input data entered through said input neans;

second nenory neans for storing a standard formfor the primry conponents
of tA¢ specified cMst ant-dol I ar M nanci al i nst®inent, i ncluding a
standard GQIGEPIARGrn on Eaui® EXPRESNNTALDE dMMEFESE vadlé ¥ rate of
return,; 1n thé @FRAEFEPN Neans f othe FFeaer€y t heeh@Propbrdyne prinmary
conponents entered t hr oughCeastantnpal 1 sroaNemyndlh Dbhkarst or ed st andard

form i nRéaldiahge a confeavenshopsl the input interest rate or rate of

return spirtspedti on wiTH *$2P8 standard conventi on;
16, 52% 4.97% $10,000,000.00 $10, 400, 000,00
15.80% S.39% $9,811,320.7% $10,816,000.00
15, 26% S.90%  $9,429,629.63 811,468, 960,00
14, 20% 6.84% $9,454,545.45 $13,620,372.48
13.58% 7.15%  $9,454,345.45 $14,982,409.73
12.98% 7.39% $9,454,545.45 s14, 480, 650,70
12.40% 7.57% 99,4%4,%4S8.4% $18,128.71S8.77
11.85% 7.72% $9,454,545.45 $19,941,%87.3%
11.32% 7.84% $9,454,545.45 $21,93S,746.08

(a®) taé) (ag) (ah)

Net Sale Proceeds Before Tax Net Sales Proceeds After Tax

Nominal Dollars, 6% Costs Nominal Dollars, 28X Tax Rate
RealValue Conventional RealValue Conventiconal
Mortgage Mortgage Mortgage Mortgage
$0.00 $0.00 0,00 $0,00
$0.00 $0.00 $0.00 80,00
$0,00 30,00 80,00 80,00
80,00 $0.00 80,00 80,00
$0.00 80,00 $0.00 0,00
80,00 $0.00 80,00 0,00
30,00 0,00 $0.00 80.00
$0.00 $0.00 0,00 0,00
80,00 30,00 $0.00 $0.00
$7,202,371.56 $13,799,249.87 85,232, 196.4% $10,114,46%50,.39

This Skeet Has. Been Replaced
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first com@eifizgodreans for converting any non-standard primry conponents
of St he instrument into said stanﬂand:f@rn1and def i ni nP@/iSasmeo0f
i nf;l ati on consi st ent with said staddard convention utilizing the

i nput measure of inflation and base 24 od; second
converting nmeans for converting the specified constant-dollar financial

instrunent into an equi val ent nom nal -dollar instrunent by converting the
standard formprimary conponents of the instrunent into equival ent
nom nal dol | ar conponent s based upon the defined neasure of

I nflation; out put means for outputting output data relating to the

equi val ent nom nal -dol | ar I nstrument, including said equival ent

nom nal d@hl ar conponents; and (r) (o)
Loan Balance Loan Balance
Constant Dgl lars Nominal Dallars
RealValue Conventional RealValue Conventional
Mortgage Mortgage Mortgage Mortgage
87, %00, 000, 00 7,500, 000,00 $7,3500,000.00 $7,3500,000,00
$7,387,114.24 $7,171,431.06 $7,682,598.81 $7,458,309.11
$7,131,441.09 86,723,741.50 $7,861,700.66 $7,412,252.63
$6,879,530.31 86, 182,952.21 $8,190,713.7S $7,361,373.44
86,501,167.54 88,027,7460.64 $9,345,488.06 $7,243,074,04
$6,364,952,11  $4,527,408.47 $10,086,399.27 7,174,479, 64
86,221,925.90 84,072,351.68 $10,845,723.67 87,098, 702. 51
86,071,748.38 $3,4658,480.18 $11,642,3346.61 $7,014,990,52
98,914,0461.99 $3,282,046.25 812,473,977.12 $6,922,512.80
$5,748,491.28  $2,939,643.75 $13,337,229.76 %6, 820, 351, 45
(ai) | tay) (ak) (al)
Tatal After-Tax Cash Flows Total After=Tax Cash Flows
Nominal Dollars Constant Dollars
RealValue Conventional RealValue Conventional
Mortgage MortgaqQe MortgaQe Mortgage
($2,500,000.00) (82, 300,000.00) ($2,500,000.00) (82,500, 000.00)
$394,258.17 146,183,359 $379,094.39 $140,3563.08
!407. 19‘. 05 “.;' 625. 39 ‘3‘9’ 36! « 44 ““' :“. 93
8430, 768. 64 $242,031.99 $361,810.46 $203,287.09
m;. 1“. 23 ‘303"472. 37 ‘333| mc 90 '231 [ 720. °°
506,221,483 $367,6358.97 $331,392.20 ' $288,207.50
98549, 732. 49- 454,098,435 346,904, 86 3206, 585,47
90897,3594,62 8349, 173.30 342,825.3v $318,047.27
84650,242.97 8653, 746. 16 $339,116.70 $340,943.77
8708, 1386, 16 $768,768.83 3333, 748. 32 8364, 481.09
$6,004,057,.08 $11,009, 926.29 $2,587,0813.99 4,748,398, 14
$8,211,361.86 $12,178,604.54 $3,267,705.81 84,549,774,52
//
cet Has Been Replaced
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- 28- WO 91/13409 ser vi ci ng neans forpierghﬁing recei ved | oan s and
reRASY

-~oather trangactions, conpri sing tput means for out put 99‘0
conpri skng, one or nore of the fol | owi ng: t he current
nonlna[-doklar return; the currek#/@nterest and penalties due;

__the -paynent anount and the portion of the paynent to be used for paynent of
current interest and penalties; the change in the anmount of accrued
interest fromthe prior paynent and the new | evel of accrued
i nterest;

(am) tan) B e

"REAL (Constant-Dollar)
Aft._r-‘l'ax IRR

Realvalue Conventional
Mortgage Mortgage
. ‘-/-‘-V\
13.7%% 13.85%

This Sheet Has Been Replaced
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F;hange in the outstanding |oan balance fromthe prior paynent period; * ° .
he

nom
requ
conves
nom

nmeas

1 ar h cﬂ
data to sgem fy a‘cons
pri Mggsyrummend drtsnan Gﬂuwamtmwmmpbdonarensmmmmmism i nst runent,

nal -dollar return for the subsequent paynent perlod and

|red paynent of the subsequent paynment period.
a constant -dol | ar financial instrunent i nto an

ure 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 mput data com-
prises the primary components of the specified constant-dollar finan-
cial instrument, the measure of inflation to be used, the base period
anci 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-doilar financial

-

instrument. :- .
4. The apparatus of claim 3 wherein said converting means

A mat?jﬁﬂ?ib Been Replaced
equi v
s i et g oo LN

| udi ng

converts the specified constant-dollar financial 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-doliar émortization Schedule.
S. The apparatus of claim 4 wherein said equivalent
nominal-dollar interest rate, Ty is defined by the following formula:
r, =(1+R ) (1+1t) 1; fort=1,...y " n;
where t is the adjustment period, I is a measure of inflation for the
adjustment period t and R 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

wﬁmnem | oan bal ance; a list of any |oan t ePOT/VSSNo4UICh the
| oah-is not currently in conpl g@oce, and supporting data therefor,
current financial data required to be supplied by the borrowet: thc

and a

nommal-dollar parnent schedule Is defined as follows:

. £ 1) . tel,. . yen . . | REPLACEWENT SHEET

t=1
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nf’l ati on, base period and frequency of adjustment for inflation to be
edwo/13409 primary conponent data conprising an iPCBUSI/0140E oOr
te of return specification, -21- said specification including the

onvention chosen to express the interest rate or rate —of return;,
toring in a first memory the input data entered through said input neans;
onparing the formof the primary conponent data with a stored'rlﬁ«tﬁiiaezjallmtiiee\:tTR‘élﬂatCﬂl

or m where p, is the equiviglens mominalgdoltar paymentiintasjustmentperiod r at ‘l u“ Hm" |II|
peC'g gaﬁs Qﬁe"&dngtﬁxt-dollar ﬁrﬂéﬁeﬂu%faaﬂﬂeﬁ@ g@yfoatt ;Of) ﬁcmeexpr

nter&sttrate or rate of non-st a

pri nnu;ilﬁiméﬁi‘s?dﬂ‘ﬁ@epﬁ@%mw&ﬂémma}{cpenods O‘H@F‘FHan a rreasure of

nf | abt e ARAAINNRY andiy Equedd the hamber 81 HOMnNser bafisttheéntsPerd the

nput ure of inflation and base peri od; converting the
>peC|P?@ ‘constant-dol lar financial instrument into an equival ent

honi nal - dolf) ar iThet apparatusof conimr & i whetdin whemn dilved specinedr i nary
:Onpogggtgntqfdollar 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 equivalent nominal-dollar payment schedule is defined as follows:

B4 ¢t y ((1+r i -1)

Pt.x/y-i+1=ﬁ(1—+m=1-—- . 32'1 (141 j)

t=1,. . .y.n iH,. . X/

where P *x/y-i+1, i= 1,...,x/y, are the x/y equal nominal-dollar
payments in adjustment period t; BQ is the original_amount borrowed in
constant-dollars: R is the fixed constant-doliar rate of return; Ij is the
inflation rate for period j; and T, is the equivalent nominal-dollar rate
of return for adjustment period t. ' ' .

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

b, =b, , (L+r )1/x Py fort=1,..x"n;
where b is the scheduled nominal-dollar loan balance in penod t;
Ty 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.
i 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 nominal-dollar amortization
schedule before converting the constant-dollar payment schedule into
an equivalent nominal-dollar payment schedule.

10. The apparatys of claim 9 wherein the equivalent
nominal—donar amortization schedule is defined as follows:

by = B,. T (141, )‘/" Ctet,. . xn

¥
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the [nstrunment into equival ent nom nal -dol | ar %n

ents based E

upo e wadid measure of inflation; and out p ?Uﬂﬂ(ﬂ!t
dat grel ating to the equival ent nord z&al-dol-l ar instrunent .ncl udi ng
sai dgequi val ent nom nal -dol | ar corrpo'nent s; and servicing recei ved
payngnts and other transactions concerning the speci f lhiglSheet Has Béeh Raglde

i nstgument ,

i sing one or nore of the follow ng:

sai d servicing conprising the step of out pu”"

where l:¢t is the scheduled nominal-dollar loan balance for period t; Bt is
the scheduled constant-dollar loan balance for period t; and I is the
mflanon rate for period i; and x is the number of payments per perlod

11. The apparatus of claim 10 wherein the nominal-dollar
payment schedule is defined as follows:

_ 1/x . _
Pt - (1+rt) - bt_1 - bt’ t-1’o - .,X.n .

where E't is the nominal-dollar pajrnient in peridd t; r,
nominal-dollar rate of return in period t; and bt is the equivalent
nominal-dollar loan balance in periodt.

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

is the equivalent

means for determining if the specified constant-dollar instrument has a

fixed rate of return. _ :

15. 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 .i:laim 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 iﬁflation and said measure of inflation,
converting said constant-dollar :{u'mbets into equivalent nominal-dollar
numbers for every adjustment period.

17.  The apparatus of claim 1 further comprising loan servie-
ing means for servicing receivgd loan payments and other transactiqns.

e

| T

L -
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= nom nal -dol | ar return; the current [ nterest and

fdue: t he paynent anount aj =t1i Rap p&r}{j@’,m{a }
T et

be u - o@tﬂ?@ﬁt of current jntere
1 N the anount of accrued int érest fr yment and the new

of accrued interest; the change in The outs andi.ng | oan
bal anfge fromthe prior paynent per| od; the current |ean bal ance;
alisyg of- any logn t e | i.s..nof.. o
corpl Jance. and i A efﬂs%pggﬁfhl d(}hf: ﬁﬁhel‘?aﬂgéxsexﬂ Jaid Yb4E Yekvieldy

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 saxd mput means pro-
vides for inputting inflation data and other data.

20. The apparatus of claim 17 wherein said loan servicing
means comprises means for calculating the current nominal-doliar
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 calculate{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 foliowing: ‘

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; -

thy t loan balance; ey "SHEE
e current loan balance REPLACERSENT SHEET

26 NOV 1996.
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TOoOoOmWoOoOmwow =
—

vicing a constant-dollar fina
I val ent nom nal -dol | ar terns, corrprl F
ring data specifying in equi vaI ent nom naI dol | ar ‘terns

e period and frequency o 0" be

period; and -
the required payment of the subsequent payment period.

27. A method for converting a constant-dollar financial

- jnstrument 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 relatmg 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 coﬁst;'ant—dollar instrument, inputting the measure
of inflation to be used, inputting the base period and inputting the fre-
quency of adju;tment for inflation to be used in the converting step.

29. The 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 I, is calculated by using the following formula:

it financial data required to be st suppl i eéFT)“TﬁE“borrower
al return for the subsequqmsqpégyﬁ@ t
Ui &@)&ggyment of the subseque%é pay BT&""I id ?ﬁﬂ"{ﬁ?ﬂéﬂﬂ%s f or
i"a

essed in

at

first menmory neans for

t he

stant-dol | ar L1 86} 3hy' 05k WPRS wich L i PARLBAsCghar eoulval ent
a pagmeyin complianee withi|and:the supportingadatartherefottul e of the _
stant” doll or Lraei oL relied 1o p0 spARRPLY ApET 1711 2L1 o

d  porrowedpdati ng neans for periodically updat| ng current data of the

Strument in  the ndiRffial@ondp! deklird YoFSrnes diskedqRER igagnigaRNs conpri sing:

t he

| east one

T = (1+ R?) " (1 .+ It) -1; fort=1,..5"n;
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- -
I nputting actual transaction data rel atlng to the

I ncl udi ng paynent anoun C
. on w@ ggM at a: hﬁs %gfgﬁgeﬁxﬁwmé’de &/Usg%llol
nmenory neans for storing the aéPual 't muﬂﬂll |mléﬂla and inflation
nmeasule data input through said input means; .ating neans for
cal cugating a nomnal -dollar rate of interest or rate of return figure
able for 2 SHOGR UG BLi08, RUsV5 HERLP B HAacbARY 8 he

adjustment period t and R, 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 =Py '11‘1 (1+1; )1/y, t=1,. . .y.n
where p, 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-doliar 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 nommal-dollar payment schedule is calculated by using the follow-
ing formula: (*)1 /y1 (1+I )1 . Jir )1 /x
P, X/y-i+l = -D——-— '1‘!‘

1-0RT T (o)A

o,y i=1,. . XYy
where Pt*xly-i+1, i=l,..x/y, are the x/y equal nominal-dollar.

payments in adjustment period t; Bo 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 T, 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 calculated by using the following formula:

' bt = b (1 + r )"/x -pt; fort=1,...,X"n;

where b, is the scheduled nominal-dollar, loan balance in period t;
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I nterest or rate™®
urn stored in said first nenory rrean and i nflation nmeasure data for

2434t i nflation adj ustment led saiPCTYESOTOIIOITOry
second cal cul ati ng neans26or ﬁ hedul ed paynent anount
or a subsequent payment period, based doIIar equi val ent
pecifications of the i nstrument stored in ‘said f| rst ‘nenory neans, and-

nflation neasure data st or |n said second nmenory neans; third nenory
ans fpis 5"&%?9\‘?@3%% BBT interest zatgrin; periogd sz and prdase of return

| gur e hemimdladbliyy ®ah bdymidit Raperibalt; HANBANSs thendif dul ed paynent

nount caI cul a% rfP secand cal.cul ati ng nfdns, and a total required
oni nadolddy eap ﬂgﬂpﬁ% I 109 BReViPRs Peritdeeyi ous paynment period inmediately

recedi ng sai d subsequent paynent period; conparing neans for conparing, -
fespecti vel 5. t h&hpaprethed cofowhdim 870 wisrein oﬁhemah'empeamé@d in said

R T e
of return and a fixed constant-dollar amortzzanon 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-
i dollar amortization schedule is calculated by using the following for-
! mula:

b -B .-ﬂ~ (1+I )Vx t=1,...xn
t=1

where b, is the scheduled nominal-dollar loan balance for period t; B, is
the scheduled constant-dollar loan balance for period t; and 'ri is the
infiation rate for period §; and x is the number of payments per period.

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

= (1+r /X . 1.'_1_%; ~t=1,. . .,X.n
where Pt is the nominal-dollar payment in per_iod t; L, is the equivalent
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 financial instrument.

39. The method of claim 38 wherein the step of outputtmg
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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’previ ous paynment period; first i ans for determ ning

anount from said previous. g n algélr |t
‘ppI |§?i ased upon the conpari son ofrﬁ i Lﬁﬁw&ﬁ&h&gﬁ R&}ﬁ{#ﬂﬁf

det er ni ni ng means i ncl udi ng mean®’ f or: ty provisions of
strunent to determne said penaltlest if any; third
ating neans for calculating a total requi red nom naI dol'l ar paynent

for tQ§e subsequen payyg ) °m ment anount
for tBat period s ldred | H%%ﬁéat%glc%n’hgwr ng,l;' %‘%ﬁent
anounfs and ¢umpdise asratetefr rétuenl domponierit,f 'furshemlebmpmsmmglersmpsof and

out pul meansc liofil e BB Yo lildent ' 1 QiR 001
peri od, penadqlla@snappmeaﬁmtp@mﬂfecqgveanow na3¢ of imtepesti od as det erm ned by
said yirst deter mal noTREAEnoANG bilim' 26 HurirRi-EoAPrsRE AR sidp! bfT PAYTENT

ated by said third cal cul ati ng neans
searching the terms and covenants of the specified constant-dollar

i _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 finanecial 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 datad 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
‘caleculating 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. i
_ 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 xz?ore of the following:
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¥y nmeans speC| fies in nom nal -

ttaim 31 wher-eis

dollar terns a rate of

return or

r 3 of int?rest of the constant-dol l ar financial instrunent as

f ol onWO 91/13409 rlerr] = (1 + Rlerr])[err] (1 + |[erRGH/USIOKO1IQ, ="
1, % ..,y [err] n; where t i-2g¢he inflation adjustnent period, I[[err]
I s§a nmeasure of inflation for the adj ustnent period t and R[err] S
thg constant-dollar rate of return or rate of interest for :

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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adjustnent period t. 33. The apparatus of claim 31 wherein the data
»%tored I n sai menor y ;reans specifies in nomnal-dollar terns
_,ant doJIamfﬁl anci al instrunent having a nunber of paynents
- er ot e tithe nunber of inflation adjustments per peri od,
-dol I ar paynment schedul e as foll ows:

[erk] [err] is the equival ent nom nal -dol |l ar paynent in
infiati on adjustoens period t; Pt ,is the constant-dollar paynent in
adj [err] is the inflation rate in adj ust nment
perijod i mber of periods to maturity of the instrunent; and y

equal's the nunber of i nAISESTEM ANDFROUESS FOR CONVERTING . The ‘appar at us

Cpeci 11 06 1 nom nal - dopRarANDE ADTLAR FRRARCTAIINSFRIMENESE™  nct - uront 10

be fully anortized over n periods with equal constant-dollar
payments x BAGRGROUNIPOFOIHE INVENTIONe nunber, y, of adjustments for

inflation each pgpl Bfedifit Wverifon isiFbcted 309 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-dol_lar instrument.

In the prior art, there is disclosed processes for specifying a nominal-
dollar financial instrument and then adjusting the nominal-doliar financial
instrument (in varying degrees) for the impact of inflation. Hov;rever. 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 (mancxal instruments whose
primary coniponents are defined in terms of cons;tant-dollars. Constant dol-
lars are nominal-dollars, (the dollars of ordinary Eommerce), adjusted by the
use of 2 price index, thereby eliminating the impact of inflation on the pur-
chasing power of the dollar (i.e., constant—dollaré are dollars with constant
‘purchasing power as opposed to cbnstant face value). Nominal dollars are
dollars having a constant face valuel 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 financial 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.



si;;kasg,nps_rrj,nm 5d!;)|']war payment schedul e -as follows: [err]

' [‘St rim;ant ?r?atf fil{é @WEracteristics of the fiRbRéal 5@ Uimentd issubertyl Xherusér of
p[err];for t =

funds should ﬁe thatched 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 niust 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.

wher el BFertr | *-i»- , x/y, are the x/y-equal nom nal -dollar paynents in
adj us} nent QDE Bllerr] is the original amount borrowed in constant
dol | af s E fixed constant-dollar rate of return or rate of
I ntergs | [err] |s jhg i nfl ation rate 4 or period j; and rf[err] is
t he epui val ent- noni nal - oIIar rate of return or rate of interest for

adj us The apparatus of claim 33 wherein the data
stored in said first rrerm means . further defines in nomnal -dollar
terns an anorti zEeT Bﬁﬁ@ﬁe&g‘ﬁ% he application ofcthestmatching PHACIRIfFRQuUiNES
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b[err] isithe ' ol
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J-1l1s the schedul ed nom nal -dol | ar | oan bal ance in
“equivalent nomnal-dollar interest rate in

I nal -dol | ar | oan paynent in period t; and
| oan bal ance for the previous peri od.
36. . Theta 34 wher&®T the data stored in said first
menory meéan fortifieri defines in nomnal-dollar terns an anortization
schedul e ¢f the consfant-dol lar financial instrunent as foll ows:

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-
tics 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
financial intermediaries, taken together, make up the general financial sys-
tem of the economy. i

The "matching principle” also applies to financial intermediaries. They
must match the characteristics 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,ﬁroviders 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




"'..er'}-) err] - pferr]; for t =1,...,x [err] n;

il.ed nom naI dol lar | oan bal ance in period t;

nt nom nal -dollar interest rate in period t;
oan paynent in period t; and b[err],
aj ance for-4he previous period. 37.
The appar at §is efein the data stored in said first nmenory
means specifies i mnal -dollar ternms a constant-dollar financial
I nst runment ' vari abl e constant-dollar rate of return or rate
of interest inssrumentdwhose Primary gempapents have Qﬁenrspecwiéd)m acmamhdrecon-

defined as f éiwsthh A o timal match), mto Jne"e bivalent fi dnk 1S
t he schedul e%lsino p | oan bal ance S adm% |s tﬁ{ :

schedul ed coméﬂ “Ha?flf%ﬁ °¥ S q?&!‘&ﬁkem#%"ﬁ ?fe‘?’idé%ﬁl‘b' cqu@erqre,. and therefore
inflation ragensistent with existingdegal and tax StatlesNUrR "RhtANFRIHufeipR»

peri od. 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 tnroughout 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. _

2. 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
sta_ndard form, where the standard form of each component is a matter
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Plerr] is tihe paynent |rréer|od t; r[err] I's the equi.val ent

wher e

nom nal -doljl ar rate of returs in period t; and b[err] I s the equival ent

nom nal - dol Tar T 0an bal ance in period t. 39. The appar at us of
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I nput neans,
conpliance da
and covenants

I A Sal menory* neans,
annual rates of return with annual compoundmg 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 financial instrument
in terms of nominél—_dollars and the specified measure of inflation. The
system outputs the specifications of each of the primary components of
the equivalent nominal-dollar financial 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

t he
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33 oFﬁt‘eram nimg creans | deternines whether there is currently

gonpl i ance -t-he t‘*@‘l“'ﬂ‘B" - and covenants of the financial instrunent,
based upoh Z&Pg&a Ao sai d - conparing nmeans, and sai d out put
means out pu s ¥ agy terms and covenants ~ that have not been
conplii ed The par at us of ¢léat m 31 wherei n: the third

a current interest anount and the portion of a

cal cul ati ng nmeans cal cul at .
to pay the current interest anount and any

current payfent—that—n-t+

penalties, a servicing function, generating current data for all primary components
of the financial instrument in nominal-dollars and updatiné' these fig-
ures with every inflation adjustment period and every payment period.
and with every payment received (iricluding accrued interesr,' lat-e'pay-
ment penalty, ete.). _
WW .

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 genei'ally 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 ser—vice 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-doliars
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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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 combliance. and the supporting data therefor,
all current financial data required to be supplied by the borrower, the
nominal-dollar return for the subse_quent payment payment period and
the required payment for the subsequent payment period.

Selection and definition of the desired
constant-dollar financial instrument

chlange in the anount

Possible types of constant-dollar financial instruments include,
but are not limited to bonds of all types, including mortgage bonds,
debemureé, 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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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 variab;e. If the constant-

dollar rate of return is variable, it will be a2 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 bé variable
because it is a function of the fixed constant-dollar payments and the
variable constant-dollar rate of return. All loan terms and covenants
involviné dollar amounts (e.g., minimum amount of net working capital
to be maintained by the borrower) are defined in terms of constant-
dollars. oo
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 {inancial 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-gdollar 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 trus interest rate specification. If the rate of return is not specified
on an annual basis (e.g., a monthly rate of return), it is converted to an
annual basis. The final step is to convert to a standard compounding
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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 103). 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 pavment
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 périod (step 110).

After the processing unit has put the primary componeﬂfs 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
egquivalent nominal-dollar financial instrument (steps 111-119).

The equivalent nominal-dollar interest rate, Ter 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. Rt.
for adjustment period t (step 111).

R=(+R)-(1+D-1 t=1L..,y-n " (equation 1)
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(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
payment periods is greater than the number of adjustment periods, then
equivaleni 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 payn;ents are
fixed (step 113a), then the next step is to determine the equivalent
nominal-dollar payments according to step 115.

I 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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nominal-dollar terms for each ad}usrment period, utilizing the measure
of the inflation rate for all adjustment periods up 10 and including that
adjustment period. The equivalent nominal-dollar amount is defined by
an equation similar to equation 2 (below), where P, would be repléced
by the constant-dollar amount from the term or covenant and p ¢ 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 formatr 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:

t.

=P ® (A+D¥" t=1lL.,y-n (equation 2)

x=_=l

In equation 2. p, 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 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 paymé:it of
zero constant-dollars for every adjustment period without a scheduled
payment. |

Referring to step L14, 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 follows; .

B,- 1 +RW-1 LA+
Presperer = LT LE )
1-(1+ R)® I=1 (41

t=1l..,yn i=1,.,xly

(equation 3) ~

net h%g of claim
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After the system has defined the equivalent nominal-dollar pay-
ment schedule according to the above (steps 114 or L195), it defines the
equivalent nominal-dollar amortization schedule as follows (step 117):

B=b. - Q+)*-p t=1..x°n (equation 4)

In equation 4, b is the scheduled nominal-dollar loan balance in
¢ is the equxvalent nominal-dollar interest rate in period t;
and P; 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 2 fixed constant-dollar amortization
schedule, thén 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). o

In the case of a variable constant-dollar payment schedule, the
equivalent nominal-dollar amorn‘.znon schedule (step 116) is defxned as
follows: }

penod tr

b,=8- ;r A+D" t=1..xn (equation 5)
i=1

In equation 5, b, 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+p”-b.,-b t=1,..x-n (equation 6)
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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-dollar 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). .



pay fremt:- i'n' perid @‘d-‘t'g and b[err] is the nom nal-dollar |oan balance for the
previ ps- —~ - - emm— peri od.

- 36} é(% ége methold of claim 45 wherein the data stored in said menory
fur}he FER-H98N . nomi nal - dol | g.r terns an anmortization schedul e of
t he| chostant -dol | arf fli nanci al instrument as follows:

b[efr] = b[err] (1 +f[err])[err] - Plerr]; for t =1,...,x [err] n;
wheke—bfe+r—s—t+he—schedul ed nom nal -dol | ar | oan bal ance in period t;
rferr] is the Compliance with the terms and covenants is a matter of com-

paring the current inputted data for each term or covenant with the

—h

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-
guent payment period utilizing the inflation data for the period and
equation 1).

Next, the system determines whether the instrument has a fixed
constant-dollar rate of return (step 209). If it is determined in step 209
that tneré_ is a fixed constant-dollar rate of return or a variable
constant-dollar return with fixed constant-dollar payments, the system
calculates the nomirial—dollar payment for the subsequent payment
period as per the egquivalent 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 (Stép_ 213).

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 amount for the subsequent payment
period as per the equivalent nominal-dollar amortizaiion 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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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 ;Savment
being utilized for payment of current interest (and penal-
ties, if any).

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

5. . 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 coirenants, 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 nommal-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-dollar
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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year 2. In Figure 35, an mflatmn 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._._Ef 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 quahty 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 significantiy reduced because debt covérage
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 — differen;‘.ial 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 fnven-
tion and the (related) superior match between amortization and the
value of assets being financed.

Debt coverage ratios are hxgher 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 hxgher 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 ratibs.
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(Spreadsheet 3).
RealValue™ financing reduces the mflanon 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
‘rhi;.s 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-
currenéy 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 readuy apparent to one of ordinary skill in the art. The mven-
tion is limited only by the claims appended hereto. :
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1.

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

An apparatus for producing a standard form constant-dollar financial instrument
expressed in equivalent nominal-dollar terms, comprising:

input means for inputting input data to specify a constant-dollar financial
instrument, including primary components of the specified constant-dollar financial
instrument, and a measure of inflation, base period and frequency of adjustment for
inflation to be used, said primary components comprising an interest rate or rate of

~ return specification, said specification including the convention chosen to express

the interest rate or rate of return;
first memory means for storing the input data entered through said input means;

second memory means for storing a standard form for the primary components of
the specified constant-dollar financial instrument, including a standard convention
for expressing the interest rate or rate of return; '

detecting means for detecting in said first memory means primary components of
the financial instrument that include constant-dollar figures;

comparison means for comparing the form of the detected primary components
with the stored standard form, including a comparison of the input interest rate or
rate of return specification with said standard convention;

determining means for determining appropriate bases for transforming any
non-standard primary components of the instrument into said standard form,
including bases for transforming the input interest rate or rate of return specification
into said standard convention; |

first converting means for converting the non-standard primary components of the
instrument into said standard form utilizing said transformation bases;

&eﬁning means for defining a measure of inflation consistent with said standard
convention utilizing the input measure of inflation and base period;

second converting means for converting the standard form primary components of
the instrument into equivalent nominal-dollar components based upon the defined
measure of inflation; and

output means for outputting a constant-dollar financial instrument expressed in
equivalent nominal-dollar terms, corresponding to said input data.

The apparatus of claim 1 wherein said converting means converts the specified
constant-dollar financial instrument into an equivalent nominal-dollar instrument by

‘calculating an equivalent nominal-dollar interest rate, converting the constant-dollar

* [ L "M S *
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where t is the adjustment period, I, is a measure of inflation for the adjustment |
period t and R, is the constant-dollar rate of return for adjustment period t.

The apparatus of claim 2 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-dollar payment schedule is defined as follows:

p,=P,- 1tt (1 + Iy t=1,..y°n
t=1
where py:is the equivalent nominal-dollar payment in adjustment period t; P, is the
constant-dollar payment in adjustment period t; I; is the inflation rate in adjustment
period i; n is the number of periods to maturity of the instrument; and y equals the
number of inflation adjustments per period.

The apparatus of claim 2 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 equivalent nominal-dollar payment schedule is defined as follows:

B,-(1+R)"” -1 ! (1+5, )"*'—'1)

My .
maeR g Y (<1+r.>"!-—1

Ptoxly‘i+l=

t=1,.y°n i=1l..xy

.where Py 4 4 1. 1= 1,..xfy, are the x/y equal nominal-dollar payments in

adjustment period t; B, is the original amount borrowed in constant dollars; R is the
fixed constant-dollar rate of return; I; is the inflation rate for period j; and r, is the
equivalent nominal-dollar rate of return for adjustment period t.

The apparatus of claim 5 wherein the nominal-dollar amortization schedule is
defined as follows:

by=b,; (1 +r)Vx-p;fort=1,..x*n;

where b; 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 b, is the nominal dollar loan balance for the previous

period.
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amomzatxon schedule, the converting means deterrmncs the equivalent

nominal-dollar amortization "schedule before converting the constant-dollar
payment schedule into an equivalent nominai-dollar payment schedule.

The apparatus of claim 7 wherein the equivalent nominal-dollar amortization
schedule is defined as follows;
t
by=B;c © (1+L)¥x t=1,.x°n
i=1 .
where b, is the scheduled nominal-dollar loan balance for period t; B, is the
scheduled constant-dollar loan balance for period t; I; is the inflation rate for

period i; and x is the number of payments per period.

The apparatus of claim 8 wherein the nominal-dollar payment schedule is defined
as follows

'-(l+r,)1/*- b.y-bg t=1,..x°n

where l?‘ is the nominal-dollar payment in period t; r, is the equivalent
nominal-dollar rate of return in period t; and b, is the equivalent nominal-dollar loan
balance in period t.

The apparatus of claim 1 wherein said primary components comprise rate of return,
payment schedule, amortization schedule, terms and covenants.

The apparatus of claim 2 further comprising determining means for determining if
the specified constant-dollar instrument has a fixed rate of return.

The apparatus of claim 1 wherein said primary components 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

13.

effective annual rate of interest.

The apparatus of claim 1 further comprising means for searching terms and
covenants of the specified constant-dollar instrument stored in said first memory
means for any figures defined in constant dollars and using said frequency of

~ adjustment for inflation and said measure of inflation, converting said constant-

14.

dollar figures into equivalent nominal-dollar figures for every adjustment period.

A method for producing- with an automated data processing system a

. constant-dollar financial instrument expressed in equivalent nominal-dollar terms,

comprising the steps of:

* ¢ L M s *



39 REPL&&%&JU &b Al tihe i nstrunment into an equival ent nominal -dol | ar

pay scnedul e an eterm ning an equival ent nom nal -dollar anortization
schedlb %h@ 9991s| rpynent . 55. The apparatus of claim

54whe sal d equi yal ent nomnal -dollar interest rate, r[err], is defined
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*” inputting input data to specify a constant-dollar financial instrument, including
primary components of the specified constant-dollar instrument, and a measure of
inflation, base period and frequency of adjustment for inflation to be used, said
primary components comprising an interest rate or rate of return specification, said
specification including the convention chosen to express the interest rate or rate of
return;

storing in a first memory the input data entered through said input means;

detecting in said first memory primary components of the financial instrument that
include constant-dollar figures;

comparing the form of the detected primary components with a stored standard
form, including comparing the input interest rate or rate of return specification with
said standard convention;

determining appropriate bases for transforming any non-standard primary
components of the instrument into said standard form, including bases for
transforminig the input interest rate or rate of return specification into said standard
conventid.n; )

converting the non-standard primary components into the standard form utilizing
the transformation bases;

defining a measure of inflation consistent with said standard convention utilizing
the input measure of inflation and the base period;

converting the standard form primary components of the instrument into equivalent
nominal-dollar components based upon the defined measure of inflation; and

outputting a constant-dollar financial instrument expressed in equivalent
nominal-dollar terms, corresponding to said input data.

15.  The method of claim 14 wherein the step of converting the specified constant-dollar
financial instrument into an equivalent nominal-dollar instrument comprises the
steps of calculating an equivalent nominal-dollar interest rate, converting the
constant-dollar payment schedule into an equivalent nominal-dollar payment
schedule and determining the equivalent nominal amortization schedule.

16.  The method of claim 15 wherein said equivalent nominal-dollar interest rate -r, is
calculated by using the following formula:

n=(1+R)-(1+L)-1;fort= 1,...,y-n;

where t is the adjustment period; I, is a measure of inflation for the adjustment
period t and R, is the constant-dollar rate of return for adjustment periodt.

N0 0
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per period, the nominal-dollar payment schedule is calculated according to the

following formula:

t

p=P- 1 (A+L[W;t=1.y-n
i=1

where p, is the equivalent nominal-dollar payment in adjustment period t; P, is the
constant-dollar payment in adjustment period t; I; is the inflation rate in period i; n
is the number of periods to maturity of the instrument; and y equals the number of
inflation adjustments per period. | '

18. The method of claim 15 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 number, y, of adjustments for inflation each
period less-than x, the equivalent nominal-dollar payment schedule is calculated by
using the -following formula:

B,-(1+R)" -1 ! . ( AFR) -1
1-(1+R)™ JEI(HIJ') ’ ((1+r‘)l’y—1)

Pr‘. xy-i+1<
t=1,..y'n i=1,.xfy )
where Py 4y .+ 1o i = L...x/y, are the x/y equal nominal-dollar payments in
adjustment period t; B, 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.

19. The method of claim 18 wherein the nominal-dollar amortization schedule is
calculated by using the following formula:

by=by (1 +r)/x-p;fort=1,..x-n;

where b, 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 b is the nominal-dollar loan balance for the previous
period. |

20. The method of claim 15 wherein, when the specified constant-dollar financial
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 performed before the step of converting the constant-dollar
payment schedule into an equivalent nominal-dollar payment schedule.

R AR A 1
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40 21. The method of claim20 wherein the equivalent nominal-dollar amortization

schedule is calculated by using the following formula:
t.
b=B,- * (+DVx;t=1..xn
i=1 : '
where b, is the scheduled nominal-dollar loan balance for period t; B, is the
scheduled constant-dollar loan balance for period t; L is the inflation rate for

period i; and x is the number of payments per period.

22.  The method of claim 21 wherein the nominal-dollar payment schedule is calculated
using the following formula:

Po=(1+r)lix<b, ;-b; t=1,..x°n

where P, is the nominal-dollar payment- in period t; r, is the equivalent
nominal-dollar rate of return in period t; and b, is the equivalent nominal-dollar loan
balance in period t.

23.  The method of claim 14 wherein the step of outputting the constant-dollar financial

' instrument expressed in equivalent nominal-dollar terms comprises the steps of

outputting the rate of return, payment schedule, amortization schedule, terms and
covenants.

24.  The method of claim 15 further comprising the steps of determining if the specified
constant-dollar instrument has a fixed rate of return.

25.  The method of claim 14 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.

'26. The method of claim 14 further comprising the step of searching terms and
covenants of the specified constant-dollar instrument stored in said first memory for
any figures defined in constant-dollars and using said frequency of adjustment for
inflation and said measure of inflation, converting said constant-dollar figures into
equivalent nominal-dollar figures for every adjustment period.

27. An apparatus for converting a constant-dollar ﬁnancxal instrument into an
eqmvalent nominal-dollar instrument comprising: '

input means for inputting input data to specify a constant-dollar financial
instrument, including primary components of the specified constant-dollar financial
instrument, and a measure of inflation, base period and frequency of adjustment for
inflation to be used, said primary components comprising an interest rate or rate of

AU KRRV
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return specification, said specification including the convention chosen to express
the interest rate or rate of return;

first memory means for storing the input data entered through said input means;

second memory means for storing a standard form for the primary components of
the specified constant-dollar financial instrument, including a standard convention
for expressing the interest rate or rate of return;

comparison means for comparing the form of the primary components entered
through said input means with the stored standard form, including'a comparison of
the input interest rate or rate of return specification with said standard convention;

first converting means for converting any non-standard primary components of the
instrument into said standard form and defining a measure of inflation consistent
with said standard convention utilizing the input measure of inflation and base
period, said first converting means comprising means for generating a
constant-dollar payment schedule and a constant-dollar amortization schedule for
the specified constant-dollar financial instrument; |

second c‘bnverting means for converting the specified constant-dollar financial
instrument into an equivalent nominal-dollar instrument by converting the standard
form primary components' of the instrument into equivalent nominal-dollar
components based upon the defined measure of inflation; and

output means for outputting output data relating to the equivalent nominal-dollar
instrument, including said equivalent neminal-dollar components.

28. 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, including
primary component data of the specified constant-dollar instrument, and a measure
of inflation, base period and frequency of adjustment for inflation to be used, said
primary component data comprising an interest rate or rate of return specification,
said specification including the convention chosen to express the interest rate or rate
of return;

storing in a first memory the input data entered through said input means;

comparing the form of the primary component data with a stored standard form,
including comparing the input interest rate or rate of return specification with a
stored standard convention for expressing the interest rate or rate of return;

converting any non-standard primary components into the standard form and
defining a measure of inflation consistent with said standard convention utilizing
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nominal-dollar instrument by converting the standard form primary components of
the instrument into equivalent nominal-dollar components based upon the defined
measure of inflation; and

defined as fol ihe\lail;;:easure of inflation and base period, said/zofverting bémpridifg the step
en

outputting output data relating to the equivalent nominal-dollar instrument,
including said equivalent nominal-dollar components.

29. 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, including primary components of the specified constant-dollar financial
instrumei}t’, and a measure of inflation, base period and frequency of adjustment for
inflation to be used, said primary components comprising an interest rate or rate of
return sﬁeciﬁcation, said specification including the convention chosen to express
the interest rate or rate of return;

first memory means for storing the input data entered through said input means;

second memory means for storing a standard form for the primary components of
the specified constant-dollar financial instrument, including a standard convention
for expressing the interest rate or rate of return;

comparison means for comparing the form of the primary components entered
through said input means with the stored standard form, including a comparison of
the input interest rate or rate of return specification with said standard convention;

“first converting means for converting any non-standard primary components of the
instrument into said standard form and defining a measure of inflation consistent
with said standard convention utilizing the input measure of inflation and base
period; |

second converting means for converting the specified constant-dollar financial
instrument into an equivalent nominal-dollar instrument by converting the standard

form primary components of the instrument into equivalent nominal dollar
components based upon the defined measure of inflation;

output means for outputting output data relating to the equivalent nominal-dollar
instrument, including said equivalent nominal dollar components; and

* C L M s %
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loan servicing means for servicing received loan payments and other transactions,
comprising output means for outputting datd 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 prior payment period;
the current loan balance;

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

current financial data required to be supplied by the borrower;
the nomix;al-dollar return for the subsequent payment period; and
the required payment of the subsequent payment period.

30. 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, including
primary component data of the specified constant-dollar instrument, and a measure
of inflation, base period and frequency of adjustment for inflation to be used, said
primary component data comprising an interest rate or rate of return specification,
said specification including the convention chosen to express the interest rate or rate
of return;’ '

storing in a first memory the input data entered through said input means;

comparing the form of the primary component data with a stored standard form,
including comparing the input interest rate or rate of return specification with a
stored standard convention for expressing the interest rate or rate of return;

converting any non-standard primary components into the standard form and
defining a measure of inflation consistent with said standard convention utilizing
the input measure of inflation and base period;

' converting the specified constant-dollar financial instrument into an equivalent
nominal-dollar instrument by converting the standard form primary components of

* C L M s *
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outputting output data relating to the equivalent nominal-dollar instrument,
including said equlvalent nominal-dollar components and

servicing received payments and other transactions concerning the specified
financial instrument, said servicing comprising the step of outputting servicing 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 prior payment period;

the currerit loan balance; )

a list of any loan terms with which the loan is not currently in compliance, and
supporting data therefor; '

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.

An apparatus for servicing a constant-dollar financial 1nstrument expressed in
equivalent nominal-dollar terms, comprising:

first memory means for storing data specifying in equivalent nominal-dollar terms
the constant-dollar financial instrument, including nominal-dollar equivalent
specifications of the rate of return or rate of interest and at least one of a payment
schedule and amortization schedule of the constant-dollar financial instrument, and

a measure of inflation, base penod and frequency of adjustment for mﬂauon to be
used; and

updating means for periodically updating current data of the instrument in
nominal-dollar terms, said updating means comprising:

input means for inputting actual transaction data relating to the instrument,

including payment amounts and dates of receipt, and inflation measure data;
——/
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. first calculating means for calculating a nominal-dollar rate of interest or rate of

~ return figure applicable for a subsequent inflation adjustment period, based on the
nominal-dollar equivalent specification of the rate of interest or rate of return stored
in said first memory means, and inflation measure data for said subsequent inflation
adjustment period stored in said second memory means;

second calculating means for calculating a scheduled payment amount for a

_subsequent payment period, based on the nominal-dollar equivalent specifications
of the instrument stored in said first memory means, and inflation measure data
stored in said second memory means;

third memory means for storing the nominal-dollar rate of interest or rate of return
figure calculated by said first calculating means, the scheduled payment amount
calculated by said second calculating means, and a total required nominal-dollar
payment amount for a previous payment period immediately preceding said
* subsequent payment period;

comparing means for comparing, respectively, the payment amounts and dates of
receipt stored in said second memory means with the total required nominal-dollar
payment amount stored in said third memory means, and a scheduled payment date,
for said previous paymenf period; '

first determining means for determinifg any uhpaid payment amount from said
previous payment period, and penalties to be applied, based upon the comparison of
said comparing means, said first determining means including means. for checking
penalty provisions of the instrument to determine said penalties to be applied, if
any; ' :
third calculating means for calculating a total required nominal-dollar payment for
the subsequent payment period by adding to the scheduled payment amount for that
period stored in said third memory means any unpaid payment amounts and
penalties determined by said first determining means; and -

output means for outputting servicing data, including the nominal-dollar rate -of
interest or rate of return applicable for said subsequent payment period, penalties
applied from the previous payment period as determined by said first determining
means, and the total required nominal-dollar payment calculated by said third
calculating means.
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speci f comt ant-dold a{ i nstrunent i nt:;})1 an effective annual rate of
intere ,t % :

32.  The apparatus of claim 31 wherein the data stored in said first memory means
specifies in nominal-dollar terms a rate of return or rate of interest of the
constant-dollar financial instrument as follows:

=(1+R).(1+1L)-1;fort=1,.y-n;

‘where t is the inflation adjustment period, I, is a measure of inflation for the
adjustment period t and R, is the constant-dollar rate of return or rate of interest for
adjustment period t.

33.  The apparatus of claim 31 wherein the data stored in said first memory means
specifies in nominal-dollar terms a constant-dollar financial instrument having a
number of payments per period equal to the number of inflation adjustments per
period, and defines a nominal-dollar payment schedule as follows:

p=P 1tt A+DY%W t=1,..y-n
' t=1
where pti is the equivalent nominal-dollar payment in inflation adjustment period t;
P, is the constant-dollar payment in adjustment period t; I; is the inflation rate in
adjustment penod i; n is the number of periods to maturity of the mstrument andy
equals the number of inflation adjustments per period.

34. The apparatus of claim 31 wherein the data stored in said first memory means
specifies in nominal-dollar terms a constant-dollar financial instrument to be fully
amortized over n periods with equal constant-dollar payments x times per period,
the number, y, of adjustments for inflation each period being less than x, and
def’mes a nominal-dollar payment schedule as follows: '

B, (1+R)"’-1 t '(l+r)"’:—1
P, s 1+)y( ——22______
t.xfy-i+l1= 1- (1+R)_. J:l( + J) ( (l+rl)lly_l)

t=lL.y*n i=1l.xy

where Py 4y . § 4 1o i = 1,...X/y, are the x/y equal nominal-dollar payments in
adjustment period t; B, is the original amount borrowed in constant dollars; R is the
fixed constant-dollar rate of return or rate of interest; L is the inflation rate for -
period j; and r, is the equivalent. noxmnal-dollar rate of return or rate of i mtercst for
adjustment period t.

35. The apparatus of claim 33 wherein the data stored in said first memory means
' further defines in nominal-dollar terms an amortization schedule of the
constant-dollar financial instrument as follows:

by=by; (1 +r)/x-p;fort=1,.,x°n; : _—
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65. Jhe apparatus of jcllai m 53 further conprising neans for
searching terns a1d2quEBaﬁBB t he specified constant-dollar instrunent
for any figuresjdefined in constant- doIIars and using said frequency of
adj ustnent for {nH=tTOM and said neasugﬁ inflation, converting said
constant-dol | ar {figures_into.equlal ent™~fiori nal -dol I ar figures for every
adj ust nent peri 66. An apparatus for servicing a
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ternms producedg r

h Sl RRRARI dncfeef clf il (SA0H ¢ Y. B he pominal dplar Loan

defi ni ng rreans N nom na I nancl a
i nstrument to BU‘B@F\}PCPGBO t; and bt-l is the nomipaliallamieansbalance, for dhe, preyious -

payment rel at egedigout dat a; conmput i ng neans for computing
servi cing data based on said financial instrument and said input data; and

36. The apparatus of claim 34 wherein the data stored in said first memory means
further defines in nominal-dollar terms an amortization schedule of the
constant-dollar financial instrument as follows:

by=by; (1 +r)lx-p;fort=1,.x°n;

where b, is the scheduled nominal-dollar loan balance in period t; r, is the
equivalent nominal-dollar interest rate in period t; p, is the nominal-dollar loan
payment in period t; and b, is the nominal dollar loan balance for the previous
period.

37.  The apparatus of claim 33 wherein the data stored in said first memory means
specifies ':_in nominal-dollar terms a constant-dollar financial instrument having a
variable constant-dollar rate of return or rate of interest and a fixed constant-dollar

amortization schedule defined as follows:
) t
b=B;* ® 1+ t=1,.x-n B}
' i=1 : '
where b, is the scheduled nominal-dollar loan balance for period t; B, is the
scheduled constant-dollar loan balance for period t; I; is the inflation rate for

period i; and x is the number of payments per period.

38.  The apparatus of claim 37 wherein the data stored in said first memory means
further defines a nominal-dollar payment schedule of the constant-dollar financial
instrument as follows:

Pp=(1+r)lx. bi-bs t=1,..x°n

where P; is the nominal-dollar payment in period t; r, is the equivalent
nominal-dollar rate of return in period t; and b, is the equxvalent nominal-dollar loan
balance in period t.

+ 39.  The apparatus of claim 31 wherein the data stored in said first memory means
specifies, in equivalent nominal-dollar terms, terms and covenants of the
constant-dollar financial instrument, said input means provides for input of term
and covenant compliance data, said second memory means stores the term and
covenant compliance data input through said input means, said comparison means
‘compares the term and covenant compliance data stored in said second memory
"means with the terms and covenants stored in said first memory means, said -
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33
determining means detenmnes whether there is currently compliance with the terms

and covenants of the financial instrument, based upon the comparison of said
comparing means, and said output means outputs a list of any terms and covenants
that have not been complied with. '

40. The apparatus of élaim 31 wherein:

the third calculating means calculates a current interest amount and the portion of 2
current payment that will go to pay the current interest amount and any penalties, 2
change in accrued interest from the previous payment period, a new level of
accrued interest, a change in a loan balance from a previous period, and a new loan
balance; and |

the output means outputs the calculated current interest amount, the payment
amount being utilized for payment of the current interest and any penalties, the
charige in the amount of accrued interest, the new level of accrued interest, the
change in the loan balance, and the new loan balance.

41. The appa’rétus of claim 31, further comprising second determining means for

' determining whether the constant-dollar financial instrument specified in said first

memory :means has (1) a fixed constant-dollar rate of return or a variable

constant-dollar rate of return with fixed constant-dollar payments, or (2) a variable

constant-dollar rate of return and a fixed amortization schedule; and wherein said

second calculating means calculates the scheduled payment amount for the
subsequent payment period: '

utilizing a nominal-dollar equivalent specification of a payment schedule stored in
said first memory means when the second determining means determines that the
constant-dollar financial instrument has a fixed constant-dollar rate of return ora
variable constant-dollar rate of return with fixed constant-dollar payments; and

utilizing a nominal-dollar equivalent spcciﬁcat’ion of an amortization schedule
stored in said first memory means when the second determining means determines
that the constant-dollar financial instrument has a variable constant-dollar rate of
return and a fixed amortization schedule.

42. A method for servicing with an automated data processing system a constant-dollar
~ financial instrument expressed in equivalent nominal-dollar terms, comprising: the
steps of: '

providing a memory storing data specifying in equivalent nominal-dollar terms the
constant-dollar financial instrument, including nominal-dollar equivalent
“specifications of the rate of return or rate of interest and at least one of a payment
schedule and amortization schedule of the constant-dollar financial instrument, and
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43 T T a paynent anount and the portion of the payment to be
used fior ?urrent i nterest and/or penalties,;

t he char%@ i t’ﬁ%é)anm nt of accrued interest fromthe prior paynent and the
new I‘eueln_aoi.nacc.m diinterest; -34- the change in the
out gt andi ng | oan bal ajce fromthe prior paynent period;

a measure of inflation, base period and frequency of adjustment for inﬂatio:i to be
used; and

periodically updating current data of the instrument in nominal-dollar terms, said
updating comprising the steps of:

inputting actual transaction data rélating to the instrument, including payment
amounts and dates of receipt, and inflation measure data;

storing the input actual transaction data and inflation measure data;

calculating a nominal-dollar rate of interest or rate of return figure applicable for a
subsequent inflation adjustment period, based on the stored nominal-doliar
equivalent specification of the rate of interest or rate of return, and stored inflation
measure data for said subsequent inflation adjustment period; '

calculating a scheduled payment amount for a subsequent payment period, based on
the stored nominal-dollar equivalent specifications of the msl:rument, and stored
inflation measure data;

storing the calculated nominal-dollar rate of interest or rate of return figure, the
calculated scheduled payment amount, and a total required nominal-dollar payment
amount for a previous payment period immediately preceding said subsequent
payment period;

comparing, respectively, the stored payment amounts and dates of receipt with the
stored total required nominal-dollar payment amount, and a scheduled payment
 date, for said previous payment period;

determining any unpaid payment amount from said previous payment period, and
penalties to be applied, based upon the result of the comparing step, said
determining step including the step of checking penalty provisions of the instrument
to determine said penalties to be applied, if any;

calculating a total required nominal-dollar payment for the subsequent payment
period by adding to the stored scheduled payment amount for that period any
unpaid payment amounts and penalties determined in the determining step; and

outputting servicing data, including the nominal-dollar rate of interest or rate of
return applicable for said subsequent payment period, penalties applied from the
_previous payment period as determined in the determining step, and the calculated
total required nominal-dollar payment for the subsequent payment period.

43.  The method of claim42 wherein the data stored in said memory specifies in
nominal-dollar terms a rate of return or rate of interest of the constant-dollar

financial instrument as follows:
(I
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the constant dollar financlal instrunment as follows:
rlerr]= (1 + Riwherd ) i terddjistment pertod} )X; isld nicakure of ihflation Yor theradjustment

period t and R, is the constant-dollar rate of return or rate of interest for adjustment
period t.

44. The method of claim 42 wherein the data stored in said memory specifies in
nominal-dollar terms a constant-dollar financial instrument having a number of
payments per period equal to the number of inflation adjustments per period, and
defines a nominal-dollar payment schedule as follows:

p=P- Ttt (+DW; t=1,..y°n
t=1
- where p, is the equivalent qorninal-dollar payment in inflation adjustment period t;
P, is the constant-dollar payment in adjustment period t; [; is the inflation rate in
adjustment period i; n is the number of periods to maturity of the instrument; and y
equals the number of inflation adjustments per period. '

. 45.  The method of claim 42 wherein the data stored in said memory specifies in
nominal-dollar terms a constant-dollar financial instrument to be fully amortized
over nperiods with equal constant-dollar payments x times per period, the
number, y, of adjustments for inflation each period being less than x, and defines a
nominal-dollar payment schedule as follows:

B, -(1+R)" -1 ¢ (1+1,)! -1y

. My .
1-1+R)™ . 121(1+I’) ’ ((1+rt)lly.-l

Pt.xly-i+l=

t=1.y-n i=1l,..xly

where P, . _ i, 1 i = 1,..Xfy, are the x/y equal nominal-doliar payments in
adjustment period t; B, is the original amount borrowed in constant dollars; R is the

fixed constant-dollar rate of return or rate of interest; L is the inflation rate for
period j; and r, is the equivalent nominal-dollar rate of return or rate of interest for
adjustment period t.

46.  The method of claim 44 wherein the data stored in said memory further defines in
nominal-dollar terms an amortization schedule of the constant-dollar financial
instrument as follows:

by=b,; (1+r)lx-p,; fort= 1X D

where b, is the scheduled nominal-dollar loan balance in period t; r, is the
equivalent nominal-dollar interest rate in period t; p, is the nominal-dollar loan
payment in period t; and b, is the nominal-dollar loan balance for the previous

period. _
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47.  The method of claim 45 wherein the data stored in said memory further defines in
nominal-dollar_ terms an amortization schedule of the constant-dollar financial
instrument as follows: '

by=by; (1 +r)lx-p;fort=1,..x-n;

where b, is the scheduled nominal-dollar loan balance in period t; r, is the
equivalent nominal-dollar interest rate in period t; p, is the nominal-dollar loan
payment in period t; and b,.; is the nominal-dollar loan balance for the previous
period.

48. The method of claim 42 wherein the data stored in said memory specifies in
nominal-dollar terms a constant-dollar financial instrument having a variable
constant-dollar rate of return or rate of interest and a fixed constant-dollar

amortization schedule defined as follows:
t
b=B;c ®# (1+[x t=1..x-n
i=1
where bt is the scheduled nominal-dollar loan balance for period t; B, is the
scheduled constant-dollar loan balance for period t; I is the inflation rate for

period i; and x is the number of payments per period.

49.  The method of claim 48 wherein the data stored in said memory further defines a
nominal-dollar payment schedule of the constant-dollar ﬁnancxal instrument as
follows:

Pi=(l1+r)lVx-b,;-b; t=1..Xx°n

where P, is the nominal-dollar payment in period t; r, is the equivalent
nominal-dollar rate of return in period t; and b, is the equivalent nominal-dollar loan
balance in period t.

50. "I'he method of claim 42 wherein the data stored in said memory specifies, in
equivalent nominal-dollar terms, terms and covenants of the constant-dollar
financial instrument, and said updating further includes the steps of inputting term
and covenant compliance data, storing the input term and covenant compliance
data, comparing the stored term and covenant compliance data with the terms and
covenants stored in said memory, determining whether there is curréntly
compliance with the terms and covenants of the financial instrument, based upon
the comparing step, and outputting a list of any terms and covenants that have not
been complied with.

51.  The method of claim 42 wherein said updating step further comprises the steps of:
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gded payi the colreminteRECArhbeft ahd afp petdties, a change in accrued interest
from the previous payment period, a new level of accrued interest, a change in a
loan balance from a previous period, and a new loan balance; and

outputting the calculated current interest amount, the payment amount being
utilized for payment of the current interest and any penalties, the change in the
amount of accrued interest, the new level of accrued interest, the change in the loan
balance, and the new loan balance.

The method of claim 42 wherein said updating step further comprises the steps of
determining whether the constant-dollar financial instrument specified in said
memory has (1) a fixed constant-dollar rate of return or a variable constant-dollar
rate of return with fixed constant-dollar payments, or (2) a variable constant-dollar
rate of return and a fixed amortization schedule; and calculating the scheduled
payment amount for the subsequent payment period:

utilizing a nominal-dollar equivalent specification of a payment schedule stored in
said memory ‘when it is determined that the constant-dollar financial instrument has
a fixed constant-dollar rate of return or a variable constant-dollar rate of return with
fixed constant-dollar payments; and )

utilizing a nominal-dollar equivalent specification of an amortization schedule
stored in-said memory when it is determined that the constant-dollar financial
instrument has a variable constant-dollarrate of return and a fixed amortization
schedule.
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adj uptpent_period t;}] Blerr] is the original anmount borrowed in

consfant-dollars; Ris} the fixed consteuggckﬂlaf rate of return or rate of
i nt ek ' S4f-Jsi e inflation rate for period j; and r is the

equi val ent nonminal -dollar rate of return or rate of interest for adjustnent
period t. :

53. Apparatus for converting a constant dollar financial instrument into an

equivalent nominal dollar instrument comprising:

input means for inputting into a processing unit input data representative of the
primary components of a specified constant dollar financial instrument, and a measure of
inflation, base period and frequency of adjustment for inflation to be used, said primary

components comprising an interest rate or return specification (101),

the processing unit placing the primary components of the constant dollar
instrument into a'standard form by transforming said primary components to said standard
‘form, as necessary (101), the processing unit further defining a measure of the inflation rate
consistent with the interest rate or return specification, based on said measure of inflation and
base period (110), '

converting means for converting the primary components into equivalent
nominal dollar components, thus creating an équivalent nominal-dollar financial instrument
(111 - 119), and | |

output means for outputting output data relating to the equivalent nominal dollar

instrument, including said equivalent nominal dollar componénts (120).

54. The apparatus of claim 53wherein said converting means converts the specified
constant-dollar financial instrument into an equivalent nominal-dollar instrument by calculating

an equivalent nominal-dollar interest rate or return, converting a constant-dollar payment
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schedule of the instrument into an equivalent nominal-dollar payment schedule and determining

an equivalent nominal-dollar amortization schedule of the instrument.

55. _ The apparatus of claim $wherein said equivalent nominal-dollar interest rate,

I,, is defined by the following formula:

=(1+R)*(1+L)-1;fort=1,.ye*n;

 where tis the adjustment period, L, is a measure of inflation for the adjustment peﬁod tand R,
is the constant-dollar rate of return for adjustment period t.

56. The apparatus of claim 54wherein when the specified constant-dollar financial
instrument has a number of payments per period equal to the number of adjustments per period,
the nominal-dollar payment schedule is defined as follows:

t
T

Pe= Pt" isl. (1+D) Wi= L...yen
where p, is the equivalent nominal-dollar payment in adjustment period t; P, is the constant-
dollar payment in adjustment period t; I;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.

57. The apparatus of claim 54wherein 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

-
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as follows: b[err]= b[err] (1 +
rferr])[err]- p[err]; for t = 1,....,x [err]n;

equivalent nominal-dollar payment schedule is defined as follows:

B,* (1 +R)¥-1 t | (L+1) ¥ -1

Pt-xly-i+l=. ‘:l 1+D e ( )
1-1+R)™ (T+r)"¥-1

t=lL..,y°n i=1,..xfy

where Py, yy.iv 10 i"_-f' 1,..., X/y, are the x/y equal nominal-dollar payments in adjustment period

" t; B, is the original amount borrowed in constant-dollars; R is the fixed constant-dollar rate of

return; L is the inflation rate for period j; and r,is the equivalent nominal-dollar rate of return

for adjustment period t.

58. The apparatus of claim57wherein the nominal-dollar amortization schedule is
defined as follows: | _

b,=b, (1 +r) *-psfort=1..x*n;

where b, 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 by, is the nominal dollar loan balance for the previous period.

59. The apparatus of claim 54wherein when the specified constant-dollar financial
instrument has a variable constant-dollar rate of return and a fixed constant-dollar amortization

schedule the converting means determines the

T
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equivalent nominal-dollar amortization schedule before converting the constant-dollar payment

schedule into an equivalent nominal-dollar payment schedule.

60 The apparatus of claim 5'9wh&ein the equivalent nominal-dollar amortization
schedule is defined as follows:

t

n .
b =B 1+ * t=1,.xn

where b,is the scheduled nominal-dollar loan balance for period t; B, is the scheduled constant-

. dollar loan balance for period t; L is the inflation rate for period I; and. x is the number of

payments per period.

61. The apparatus of claim 60wherein the nominal-dollar paytﬁént schedule is

-defined as follows:
P=(1+r)* eb,_,-b; t=l..,x*n

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

return in period t; and b, is the equivalent nominal-dollar loan balance in period t.

62. - The apparatus of claim 53wherein said primary components comprise rate of

return, payment schedule, amortization schedule, terms and covenants.

63. The apparatus of claim54further comprising determining means for determining

if the specified constant-dollar instrument has a fixed rate of return.
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64. The apparatus of claim 53wherein said primary components 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.

65. The apparatus of claim 53 further comprising means for searching terms and
covenants of the specified constant-dollar instrument for any figures defined in constant-dollars
and using said frequency of adjustment for inflation and said measure of inflation, converting

said constant-dollar figures into equivalent nominal-dollar figures for every adjustment period.

66. An apparatus for servicing a constant-dollar financial instrument expressed in

. equivalent nominal-dollar terms produced by the apparatus of claim 53 comprising:

defining means for defining in nominal dollar terms the financial instrument to

be serviced,
input means for receiving payment related input data;

computing means for computing’ servicing data based onsaid financial

instrument and said input data; and

output means for outputting’ servicing data, including one or more of the

following: the current nominal-dollar return;
current interest due;

current penalties due;
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nom nal d I#ar payrrent schedul e of the constant-dollar financial instrunent
_asfollo : Plerr]= (1+ r[err])[err]

b[err]-Db[ r é " err] n where Plerr] is the nom nal -doll ar
paynent p r:Lod'Z "éﬁé (ﬁ t he equi val ent nom nal dollar rate of return in
.period t; d.blLert].Ls equi val ent nomi nal -dol | ar | oan bal ance in
period t. 74. he appar at us ¥ claim66, wherein the defini ng
nmeans specéi «es~-—-r-—n—-eq-u+—v-a+~~nnt nom nal dollar terns, terms and covenants of
t he constant-dollar financial instrunent, said input nmeans provides for

I nput of term and covenant conpliance data, said conputing nmeans determ nes
whet her there is currently conpliance wwth the terns and covenants of the

finnancial instr unergdpgtgtf%@?mngg{:as&dgﬁﬁgg{%% d}l | SPgﬂl?enrt kepdalddngd %yrﬂ&ﬁcolfal

i nstrument, and sa any terns a covenants

that haveupeht breestandior pesaltiés; h.

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 currently in compliance, and

supporting data therefor;

current financ1a.l data required to be supplied by the borrower; and the required
payment of the subsequent payment penod '

67. The apparatus of claim 66, wherein the defining means specifies in nominal
dollar terms a rate of return or rate of interest of the constant dollar financial instrument as

follows:
=(1+Ry*(1+D-1fort=1,...ym;

where t is the inflation adjustment period, L is a measure of inflation for the adjustment period
t and R, is the constant-dollar rate of return or rate of interest for adjustment period t.

68. The apparatus of claim66, wherein the defining means specifies in nominal

O, G R



75. The apparatus of claim66, wherein: -the ,
conput i ng means..calculates . a current interest anount and the portion of a
current pdyREPLAITRANTVEMAETY® to pay the current interest anmount and any
penal ti es,} gehange-— 47
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dollar terms a constant dollar financial instrument having a number of payments per period
equal to the number of inflation adjustments'per period, and defines a nominal dollar payment

schedule as follows:

t

T
p=P°.. 1+D¥W t=1..y*n

where P, is the equivalent nominal-dollar payment in inflation adjustment period t; P, is the
constant-dollar payment in adjustment period t; I; is the inflation rate in adjustment period I;
n is the number of periods to maturity of the instrument; and y equals the number of inflation
adjustments per period. o

69. " The apparatus of claim 66, wherein the defining means specifies in nominal
dollar terms a constant dollar financial instrument to be fully amortized over n periods with
equal constant-dollar payments x times per period, the number, y, of adjustméhts for inflation
each period being less than x, and defines a nominal dollar payment schedule as follows:

B;(1+Ry5-£' t A+r)¥=-1
T
® el 1+1) Uyq(

| -l = )
Db o ¢ Y - T+ 7-1

t=l..,y°n i=1..xYy

where P, . i1 » 1 = 1,....X/y, are the x/y equal nominal-dollar payments in adjustment period
t; B, is the original amount borrowed in constant-dollars; R is the fixed constant-dollar rate
of return or rate of interest; L is the inflation rate for period j; and r, is the equivalent

nominal-dollar rate of return or rate of interest for adjustment period t.

| I|!I||Ij|||||] 0L



i n accr uegksinaterest—++om-the previ ous paynent period, a new |evel of
accrued it BHEsCEANERAREE | n a | oan bal ance froma previous period, and a
new | oan )a[ance anéT"T“‘h”é" out put means outputs the cal cul ated current

i nterest. W&@@ 1%yrrent anount being utilized for paynment of the
current inpt and penaltles t he change in the anpbunt of accrued

I nterest, accrued i ntefest, the change in the | oan

bal ance, fnd the new I oan bpl ance. 76. ' The apparatus of claim 66
further comprisrtng determming neans for determ ning. whet her the

constant-dol l ar financial instrument specified in said first nenmory nmeans
has (1) a fixed constant- doIIar rate of return or a variable

constant -gol | ar ra or (2)
a vari abl7g constantﬁg%P ra e or%‘ %@ggﬁéﬁp@&g %E?ilﬁ%%i
schedul e poaiithl\dodacterins i ﬂnﬁﬂiﬁmtt meﬂﬁﬂa afthe 2basthrtidofat ﬁmm atttufnPARY Ment

anount for the subsequent paynent peri od:
follows:

b=b, (1 +D)*-p;fort=1,..x *n;

where b, is the scheduled nominal-dollar loan balance in period t; r,is the équivalent
nominal-dollar interest rate in period t; p,is the nominal-dollar loan payment in period t; and

b,,is the nominal dollar loan balance for the previous period.

1. The apparatus of claim 69, wherein the defining means further defines in
- nominal-dollar teim_s an amortization schedule of the constant-dollar financial instrument as

follows:
b,= bt,(1+r,) pt,fort-l, wXon;

where b, is the scheduled nominal-dollar loan balance in period t; r,is the equivalent
nominal-dollar interest rate in period t; p, is the nominal-dollar loan payment in period t; and
b,, is the nominal dollar loan balance for the previous period. '

72. The apparatus of claim '66',wherein the defining means specifies in nominal
dollar terms a constant-dollar financial instrument having a variable constant-dollar rate of
return or rate of interest and a fixed constant-dollar amortization schedule defined as

follows:
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utilizing jamoni nal :dol-lar- équi val ent specification of a paynent schedul e
when t he det#erm ning -means deternines that the constant-dollar financial

i nstrunment as,a @t%ed constant-dollar rate of return or a variable

const ant ollaf:%%’%'ﬁ?ﬁrét rn with fixed constant dollar paynents; and
utilizingjaton.nal. dollat ¢quival ent specification of an anortization
schedul e en the determ ni ig neans det® m nes that the constant-dollar
financi al Trstrurenrt—has—a.vari abl e constant-dollar rate of return and a
fixed anortization schedul e. 77. A nmethod for converting with a
data processing systema constant dollar financial instrunment into an

equi val ent nom nal dollar instrunent conprising: :

t
14
b=B,*; (1 +D)*™ t=1,..x*n
where b, is the scheduled nominal-dollar loan balance for period t; B, is the scheduled
- constant-dollar loan balance for period t; L is the inflation rate for period I; and x is the

number of payments per period.

73. The apparatus of claim 72, wherein the defining means further defines a

nominal dollar payment schedule of the constant-dollar financial instrument as follows:
P=(1+r)*eb,-b; t=1,...x°n

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

return in period t; and b, is the equivalent nominal-dollar loan balance in period t.

nh. The apparafus of claim 66, wherein the defining means specifies, in
equivalent nominal dollar terms, terms and covenants of the constant-dollar financial '
instrument, said input means provides for input of term and covenant compliance data, said
computing means determines whether there is currently compliance with the terms and
covenants of the financial instrurhent, based upon the input data and the defined financial
instrument, and sa_id output means outputs a list of any terms and covenants that have not

been complied with.
75. The apparatus of claim 66, wherein:

the computing means calculates a current interest amount and the portion of a

current payment that will go to pay the current interest amount and any penalties, a change

-
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48 Foses . o THpUrting into a processing unit input data
representatlve of ithe: .primary conponents of a specified constant dollar
financi al; Hnstrunent and d neasure of inflation, base period and frequency
of adjusﬁnént fdr‘anrﬁ@tlon to be used, said primary conponents conpr.ising
an interest rate or retufn speC|f|cat|on (101), - pl aci ng

t he prlnéry compohehts™ ot the constant ddllar instrunment into a standard

f or m usi hg-t-he. pLacessi ng Lnlt by transform ng said prinmary conponents to
sai d

in accrued interest from the previous payment period, a new level of accrued interest, a
change in a loan balance from a previous period, and a new loan balance; and the output
means outputs the calculated current interest amount, the payment amount being utilized for
payment of the current interest and any penalties, the change in the amount of accrued
.interest, the new level of accrued interest, the change in the loan balance, and the new loan

balance.

76. The apparatus of claim 66, further comprising determining means fdr
determining whether the constant-dollar financial instrument specified in said first memory
means has (1) a fixed constant-dollar rate of return or a variable constant-dollar rate of
return with fixe.cl:constant-dollar payments, or (2) a variable constant-dollar rate of return
and a fixed amortization schedule; and wherein said computing means calculates the

scheduled payment amount for the subsequent payment period:

utilizing a nominal dollar equivalent specification of a payment schedule
when the determining means determines that the constant-dollar financial instrument has a
fixed constant-dollar rate of return or a variable constant dollar rate of return with fixed

constant dollar payments; and

utilizing a nominal dollar equivalent specification of an amortization
schedule when the determining means determines that the constant-dollar fin_ancial

instrument has a variable constant-dollar rate of return and a fixed amortization schedule.

77. A method for converting with a data pfocessing system a constant dollar

financial instrument into an equivalent nominal dollar instrument comprising:

N n



standard form as necessary (101), the processing unit further defining a
measurfg ErT rate consistent with the interest rate or return
speci ﬂgﬁﬁ)ﬁs SHEGn

sai d neasure of inflation and base period (110),
ilng the primary qonponents into equival ent nom nal doll ar
s2(Q FEB pyvgat|i jg an equi val ent nomi nal -dol lar financial instrunent
usi ng converjtijng nmeans, and usi®hg out put neans, outputting out put
dat a riel @rtmg—ro—~tte—eqyi val ent nom nal dollar instrurent, including said
equi vglent _nomni nal dol | gr conponents (120). 78. The net hod of
claim?77 ereln the step of converting the specified constant-dollar
financial instrunent into an equival ent nom nal-dollar instrument conprises
the steps of cal cul aipuagngtifiteedipioréssingtunitGiipul datadepresentdtive oFf @5 prifiay OF
return, converting a constant-dollar payment schedule of the instrunent
into an egompenresfs ofiicipesified aenstant dplar fingacialinstaument and agmeasurs of inflation,

equi val € mbas%oprgri%ﬁ lam?ﬁ‘%&ﬁén%?u’ %u&&gg%lr ?nfﬁtioﬂ poe.bé stéh,r suax%gllimary components

comprising an interest rate or return specification (101),

placing the primary components of the constant dollar instrument into a
standard form using the processing unit by transforming said primary components to said
standard form, as. necessary (101), the prdcessing unit further defining a measure of the
inflation rate consistent with the interest rate or return specification, based on said measure

of inflation and base period (110),

converting the primary components into equivalent nominal dollar
components, this creating an equivalent nominal-dollar financial instrument (111-119)
using converting means, and using output means, outputting output data relating to the
equivalent'. nominal-dollar instrument, including said equivalent nominal dollar components
(120). '
78. The method of claim 77 wher;in the step of converting the specified
constant-dollar financial instrument into an equivalent nominal-dollar instru:ment comprises
the steps of calculating an equivalent nominal-dollar intt;rest rate or return, converting a
constant-dollar payment schedule of the instrument into an equivalent nominal-dollar
payment schedule and determining an equivalent nominal amortization schedule of the

instrurnent.

79. The method of claim78 wherein said equivalent nominal-dollar interest rate

L, is calculated by using the féllowing formula:

(LTI



79. The et hod of clainv78 wherein said equival ent nom nal -dol | ar .
interest rate r{err] is calculated by using the follow ng fornula: '
49 '
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r=(1+R)*(1+D)-1;fort=1,.y *n;

where t is the adjustment period, I, is a measure of inflation for the adjustment period t and
R, is the constant-dollar rate of return for adjustment period t.

80. The method of claim 78wherein when the specified constant-dollar financial
instrument has a number of payments per period equal to the number of adjustments per
period, the nominal-dollar payment schedule is calculated according to the following

formula:

| T .
P=Pei., 1+DW t=1..y*n

. where p, is the equivalent nominal-dollar payment in adjustment period t; Pt is the constant-
dollar payment in adjustment period t; L is the inflation rate in period I; n is the number of
periods to maturity of the instrument; and y equals the number of inflation adjustments per

period. -

8l. The method of claim 78 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 number, y, of adjuStments for inflation each period less than x, the
equivalent nominal-dollar payment schedule is calculated by using the following formula:

B, (1+R)"-1 ¢ (1+r)¥-1

Pyony it = mt (L)W )

texly- i+ j= '
[-(1+R)" | T+ -1
I

|



rferr]= (1 + Rlerr])[err](1+I[err])-1; for t =1,...... Y [err]n; where t
i s the adjustnent period I[err] is a nmeasure of inflation for the
adj ust nen periuu t ||_(1,1 rr] is the constant-dollar rate of return for
adj ust mer|t RpBr i oddill %Egl The nethod of claim 78 wherein when the
specifie c[nstant “dol Tafl fli nanci al__ instrunent has a nunber of paynents

e .

per peri qg@l FEB fYg rurber of a@J ustments per period, the
nom nal - | ar ‘paynent sdhddul e is cal cul ated according to the follow ng
formul a: e+

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

where P,. 4.y, 1 + 1...., X/y, are the x/y equal nominal-dollar payments in adjustment period
t; B, is the original amount borrowed in constant-dollars; R is the fixed constant-dollar rate
of return; Lis the inflation rate for adjustment period j; and r, is the equivalent nominal-
dollar rate of return for adjustment period t.

82. The method of claim 81 wherein the nominal-dollar amortization schedule is

calculated by using the following formuia:

b=b, (1 +r)*-p;fort=1,.,x*n;

where b, is the séheduled nominal-dollar loan balance in period t; r, is the equivalent -
nominal-dollar interest rate in period t; p,is the nominal-dollar loan payment in period t; and
b,,is the nominal dollar loan balance for the previous period. -

83; The method of claim 78 wherein when the specified constant-dollar financial
mstrument has a variable constant-dollar rate of return and a fixed constant-dollar
amortization schedule, the step of calculating the equivalent nominal-dollar amortization
scheduie is pedoﬁned before the step of converting the const_ént-dollar payment schedule

into an equivalent nominal-dollar payment schedule.

84, The method of claim 83 wherein the equivalent nominal-dollar amortization

schedule is _calculatéd by using the following formula:

A O



where p[err] is the equival ent nom nal -dol | arpaynent in adjustnment period
t; Plerr] ig.the constant-_do]lar paynent in adjustnment period t; I[err] is
the inflatidnppaperignspedied |, n is the nunber of periods to maturity of -
t he i nstrungni—anre-y—eguats [ he nunber of inflation adjustnents per

peri od. 81. The nethod of claim 78 'wherein when the specified
constant - dof | ar 49 F&RNAW8 | nbtrune is fully anortized over n periods

wi th equal ¢onstant-daollar paynments ti mes per period, and the nunber, vy,
of adjustnepts for inflation pach period |less than x, the equival ent

" nom nal - dol ex—payenrt—sechedwi e is cal cul ated by using the foll ow ng
formula: [err] ¢

T
b=B,*iu (1+H™ t=1,..x°n

where b, is the scheduled nominal-dollar loan balance for period t; B, is the scheduled
constant-dollar loan balance for period t; L is the inflation rate for period i; and x is the

number of payments per period.

85. The method of claim 84 wherein the nominal-dollar payment schedule is

calculated using the following formula:
P=(1+1)¥ ob,_,-b; t=L...xe*n

where P, is the hominal—dollar payment in period t; r,is the equivalent nominal-dollar rate of

return in period t; and b, is the equivalent nominal-dollar loan balance in period t.

86. - The method of claim -77 wherein the outputting step comprises outputting the

rate of interest or return payment schedule, amortization schedule, terms and covenants.

87. The method of claim 78 further comprising the steps of dete‘fniining if the
specified constant-dollar instrument has a fixed rate of return.

83, The method of claim 77 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.

[
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50 t=l,...,y[errlni=1,...,xly
where P[efty—t-~+ d-—---%x/y, are the x/y equal nom nal -dollar paynents in
adj ust nent peri od™ 3 Bjiérr] . is the original anount borrowed in

const ant - doliT'at's7 "R Ts the tixed constant-dollar rate

! ~ g
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89. The method of claim 77 further comprising the step of searching terms and
covenants of the specified constant-dollar instrument for any figures defined in constant-
dollars and usiﬁg said frequency of adjustment for inflation and said measure of inflation,
converting said constant dollar figures into equivalent nominal-dollar figures for every

adjustment period.

90. A method for servicing with an automated data processing system a constant-
_dollar financial instrument expressed in equivalent nominal dollar terms produced by the

method of claim 77 comprising:
defining in nominal dollar terms the financial instrument to be serviced;
inputting payment related input data;

computing servicing data based on said financial instrumerit almd' said input

data; and outputting one or more of the following:
‘the current nominal-dollar return;
current interest due;

current penalties due;

a payment amount and the portion of the payment to be used for payment of

current interest and /or penalties;

(I



of return; I[err] is the inflation rate for adj ustment period j; and r[err]

I s the equivale ol lar rate of return for adjustnent period t.
82. rThe.‘ THMTo8H T dl ai m 81 wherein the nominal -dol | ar anortization

schedul e ijs Lcuiatéd“ﬁy ugi ng the follow ng fornul a:

blerr]= b[erra [ iiearr]- plerc]; for t=1,...,x [err]n; wher e
b[err] is th &éﬁggg1§@énon1nal-dolla | oan bal ance in period t; r[err] is
t he equival e ar interest rate in period t; p[err] is the

nom nal - do Iar Ioan paynment.{n period t; and b[err] is the nom nal dollar

| oan baIanA:e_fnr +he—previous period. -83. The net hod of claim
78 mhereln when the specified constant-dollar financial

the change in the amount of accrued interest from the prior payment and the

new level of accrued interest;

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

the current loan balance;

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

current financial data required to be supplied by the borrower; and
the required payment of the subsequent payment period.
al. The method of claim 90, wherein the defining step specifies in nominal

dollar terms a rate of return or rate of intetes_t of the constant dollar financial instrument as
follows: - '

=(1+R)s(1+D-1;fort=1,.,y*n;

where t is the inflation adjustment period, 1, is a measure of inflation fof the adjustment |
period t and R, is the constant-dollar rate of return or rate of interest for adjustment period t.

92. The method of claim 90, wherein the defining step specifies in nominal
dollar terms a constant dollar financial instrument having a number of payments per period
equal to the number of inflation adjustments per period, and defines a nominal dollar

A



I nstrunent pas—a—v b+~e-_:tfmstant dollar rate of return and a fixed
const ant - do Iﬁﬁf’Lam;mH PatiBh schedul e, the step of calculating the

equi val ent phofii nal -dolTar ahoftizati on schedule is perforned before the
step of conyettigg FtEBBT sfapt-dol | ar paynment schedule into an equival ent
nomi nal - dol ar payment "'schefuj e. 84 - The nmethod of claim83

Wnere! n thele \ aj -dol | ar54am)rt i zation schedule is cal cul ated
by using the follow ng fornulp: :

payment schedule as follows:

: T
p.=P° ul(l"'li)w t=1,..,y*n

where p, is the equivalent nominal-dollar payment in inflation adjustment period t; P, is the
constant-dollar payment in adjustment period t; L is the inflation rate in adjustment period i;
n is the number of periods to maturity of the instrument; and y equals the number of

inflation adjustments per period.

93 The method of claim 90, wherein the defining step specifies in nominal -
dollar terms a constant dollar financial instrument to be fully amortized over n periods with
equal constant-dollar payments x times per period, the number, y, of adjustments for
inflation each périod being less than x, and defines a nominal dollar 'payment schedule as

follows:

B,*(1+R¥-1 : (14r1) -

. T
P PN ¢ 'S S LT )
e =gy O

t=1,..y*n = 1..xfy

where P,. .15 1 = Lo-.iX4¥, are the x/y equal nominal-dollar payments in adjustment period
t; B, is the original amount borrowed in constant-dollars; R is the fixed constant-dollar rate
of return or rate of interest; I; is the inflation rate for period j; and r, is the equivalent '

nominal-dollar rate of return or rate of interest for adjustment period t.

94, The method of claim 92, wherein the defining step further defines in
nominal-dollar terms an amortization schedule of the constant-dollar financial instrument as

follows:

RN O O o



[err] wher e b[err} Mise thé schedul ed nominal -dol | ar | oan bal ance for
period t; B[grrj—isTthe” scheqlulied constant -dol I ar | oan bal ance for period

t; I[err] is
" payments per

t le haf Ry I té for period i; and x is the nunber of .
peri 6 9#%@3 3 The method of claim 84 wherein the

. noninal -dol | gr lpayhent-—scheddl g is %@l cul ated usmg the follow ng fornula:
b

Plerr]= (1 +

where

rr]; t ...,X [err]n

r[err])[err] b[ er ]

b=b,_,(1+0"-p, fort=1,...x*n;

b,is the scheduled nominal-dollar loan balance in period t; r, is the equivalent

nominal-dollar interest rate in period t; p, is the nominal-dollar loan payment in period t; and

by, is the nominal dollar loan balance for the previous period.

95.

The method of claim 93, wherein the defining step further defines in

nominal-dollar terms an amortization schedule of the constant-dollar financial instrument as

follows:

" where

b=b, 1 +r)*-p;fort=1,..x°n;

b,is the scheduled nominal-dollar loan balance period t; £, is the

equivalent nominal-dollar interest rate in period t; p,is the

nominal-dollar loan payment in period t; and b, is the nominal dollar loan - -

balance for the previous period.

9%.

The method of claim .9, wherein defining step specifies in

nominal dollar terms a constant-dollar financial instrument having a variablé

_ constant-dollar rate of return or rate of interest and a fixed constant-dollar

amortization schedule defined as follows:

where

t
T

b=B,,., 1+DH*t=1..x*n

b, is the scheduled nominal-doilar loan balance for period t; B, is the

A R



where P[err]i
equi val ent n

ITTHE Na [-ddl | ar payment in period t; r[err] is the
e, SREE

tg of return in period t; and b[err] is the

equi val ent n
nmet hod of clpi
rate of intefe
and covenant

t or

nal -dol | ar | gan bal ance in period t. 86. The
m 23 F&Bet998n it e out putting step conprises outputting the

return payjment schedul e, anortization schedule, terns

of.

The nebthod of claim 78 further conprising

the steps ofidetermning jf speci fied constant-dollar instrunent has a

fixed rate

e L e ekt Qnsranflonar loan balagoe KiheRh Bls Ble AR A wher el S21 4
ef _

the step of fof
constant-dol | a

97.

g
»

I inst

ahd'¥ id the nadiber 6 p ent of the specified
rument into an effective annual rate of interest.

The method of claim 96, wherein the defining step further defines

a nominal dollar payment schedule of the constant-dollar financial instrument

as follows:

P=(1+r)®™eb,_,-bst=1,..x*n

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

 dollar rate of retur in period t; and b, is the equivalent nominal-dollar loan

balance in period t.

98.

The method of claim 90, wherein the defining step specifies, in

equivalent nominal dollar terms, terms and covenants of the constant-dollar

financial instrument, the inputting step includes inputting term and covenant

compliance data, said computing step includes determining whether there is

currently compliance with the terms and covenants of the financial

instrument, based upon the input data and the defined financial instrument,

and said outputting step includes outputting a list of any. terms and covenants

that have not been complied with.

9.

* The method of claim 90, wherein:

the computing step calculates a current interest amount and the

portion of a current payment that will go to pay the current interest amount

and any penalties , a change in accrued interest from the previous payment

* ¢ L M § x
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searching terns
for any figures
adj ust nent for
constant dol | ar
adj ust ment peri

d
n
f
pd

and-ecoverant-s—of

fi [ i
| 46 S g

gures into eq

a
d

|

LI

claim77 further conprising the step of
he specified constant-dollar instrunent
nt- dollars and using said frequency of
measure of inflation, converting said
val ent nom nal -dol lar fi-gures for every

57

period, a new level of accrued interest, a change in a loan balance from a

previous period, and a new loan balance; and

the outputting step includes outputting the calculated current

interest amount, the payment amount being utilized for payment of the current

interest and any penalties, the change in the amount of accrued interest, the

new level of accrued interest, the change in the loan balance, and the new loan

balance.

100.

The method of claim 90, further comprising the steps of

determining whether the constant-dollar financial instrument has(1) a fixed

constant-dollar rate of return or a variable constant-dollar rate of return

with fixed constant-dollar payments, or (2) a variable constant-dollar rate

of return and a fixed amortization schedule; and caiculating the scheduled

payment arnount for the subsequent payment period:

utilizing a nominal dollar equivalent specification of a payment

.schedule when it is determined that the constant-dollar financial instrument

has a fixed constant-dollar rate of return or a variable constant dollar rate

of return with fixed constant dollar payments; and

utilizing a nominal dollar equivalent specification of an

amortization schedule when it is determined that the constant-dollar

financial instrument has a variable constant- dollar rate of return and a

fixed amortization schedule.

[T



90. Aeret-hod—for—seryvicing with an automated data processing
system a con't%ﬁiﬁcﬁ@ﬁf%ﬁﬂﬁth nci al instrunment expressed in equival ent

nomi nal dol | rrterns produced by the nethod of claim 77 conpri sing:
defining in op1@gﬁgdg1@§§ tlerims the financial instrunent to be serviced;

i nputting paynent refate i nput dat a; : conputing servicing
data based oh sai-g—fi-nenerat! instrument _and said input data; and outputting
one or nore pf the followﬁng:_{ the current nom nal -dol | ar
return; :

A SYSTEM AND PROCESS FOR CONVERTING
CONSTANT DOLLAR FINANCIAT, INSTRUMENTS

ABSTRACT

The present invention discloses a method and apparatus for
converting constant-dollar financial instruments into
equivalent nominal-dollar instruments. After the optimal
form or forms of constant-dollar financial instruments have
been determined for the purposes of financing a specific
enterprise or activity, the data describing the constant-
dollar financial instrument or instruments are entered into
the system together with the specified inflation measure
and the desirea-frequency of adjustments to the nominal-
dollar.interest rate and to the nominal-dollar payments.
The data processing system puts the specified constant-
dollar instrument or instruments into a standardized format
and, given the desired frequency of inflation'adjustments
to be made to the nominal-dollar interest rate and to the
nominal-dollar payments, the system specifies the
equivalent nominal-dollar -instrument or instruments in a
standardized format. Every payment and/or éémpounding
period the data processing system calculates the nominal-
dollar interest <rate(s), nominal-dollar payment(s),
nominal-dollar call price(s), and remaining nominal-dollar
principal balance for the nominal-dollar instrument or

instruments.



current interest due; current penalties due;
a- payment hngsnt: ~endyt YERDrYion of the paynent to be used for payment of
current inferest- and-—#ef—qT aI ties;

20 FEB 1998

START
]

INPUT DATA SPECIFYING THE PRIMARY COMPONENTS OF THE DESIRED
CONSTANT-DOLLAR FINANCIAL INSTRUMENT, THE MEASURE OF INFLATION
101170 BE UTILIZED, THE BASE PERIOD, AND THE FREQUENCY OF ADJUSTMENT
FOR INFLATION TO BE UTILIZED IN THE CONVERSION PROCESS.

' TRANSFORM THE RATE OF RETURN COMPONENT OF THE
102—~] CONSTANT-DOLLAR INSTRUMENT INTO STANDARD FORM (E.G., AN
| EFFECTIVE ANNUAL RATE OF INTEREST).

FIXED
1031 - CONSTANT-DOLLAR
RATE OF RETURN?
YES \:o
SPECIFIED CONSTANT-DOLLAR |
AMORTIZATION SCHEDULE AND _ 104
VARIABLE CONSTANT-DOLLAR
~ PAYMENTS? -
TRANSFORM THE PAYMENT ~ TRANSFORMTHE
1051  SCHEDULEOF THE AMORTIZATION SCHEDULE OF
 CONSTANT-DOLLAR THE CONSTANT-DOLLAR  [N-106
| INSTRUMENT INTO STANDARD INSTRUMENT INTO STANDARD
FORM. FORM.
TRANSFORM THE TRANSFORM THE PAYMENT
AMORTIZATION SCHEDULE SCHEDULE OF THE
10771 OF THE CONSTANT-DOLLAR CONSTANT-DOLLAR 108
- INSTRUMENT INTO INSTRUMENT INTO
STANDARD FORM. STANDARD FORM.

N

FIG. 1A



the change in the anmount of accrued interest fromthe prior paynment and the
new | evel of [ACCHURE kM QELET ; ' t he change in outstanding
| oan bal ance ?fnmihé’.‘.ﬁi.ﬁﬁggvga ment peri od; . the current

| oan bal ancej ; alist of any loan terms with which the
loan is not ¢turrGBIREB 998onpl | ance, and supporting data therefor;

\ /

109 PUT ALL TERMS AND COVENANTS OF THE .
d CONSTANT-DOLLAR INSTRUMENT INTO STANDARD FORM.

GIVEN THE SPECIFIED INFLATION MEASURE AND THE BASE PERIOD, DEFINE
110~ AMEASURE OF THE INFLATION RATE CONSISTENT WITH THE STANDARD
RATE OF RETURN SPECIFICATION (E.G., AN EFFECTIVE.ANNUAL RATE).

GIVEN THE FREQUENCY OF ADJUSTMENT FOR INFLATION AND THE -

111 _{ DEFINED MEASURE OF THE INFLATION RATE, GENERATE THE DEFINITION

OF THE EQUIVALENT NONIMAL-DOLLAR INTEREST RATE FOR EVERY
ADJUSTMENT PERIOD.

| FIXED
112/ ICONSTANT-DOLLAR

RATE OF RETURN? A
Yes N0 )
| PAYMENT FREQUENCY SPECIFIED CONSTANT-DOLLAR
113 GREATER THAN ADJUSTMENT AMORTIZATION SCHEDULE AND
FREQUENCY ANDEQUAL | . | VARIABLE CONSTANT-DOLLAR
CONSTANT-DOLLAR PAYMENTS?| - PAYMENTS? __
-YEf/ /114\‘0 118 Ny \YES__.. 118
GENERATE THE SPECH- ' GENERATETHE
FICATION OF EQUIVALENT || (SENERATETHE | speCiFICATION OF THE
NOMINAL-DOLLAR PAYMENTS, | | “FeCEar R EQUIVALENT
T | Wt | el
ADJUSTMENT PERIODS, || PAYMENT SCHEDULE. SCHEDULE. .
GENERATE THE T GENERATE THE _
SPECIFICATION OF THE SPECIFICATION OF THE
117 NOMINAL-DOLLAR NOMINAL-DOLLAR o118
AMORTIZATION SCHEDULE. PAYMENT SCHEDULE.

\ )

FIG. 1B



current financi al data required to be supplied by the borrower, and

the require di stibsequent paynent peri od. 91. ~ The
met hod of claﬁamgﬁjﬁggfé@{ the defining step specifies in nomnal dollar
terns a ratg of return or rate of interest of the constant dollar financial
cinstrunment as| fo0Ifkus: 1998 | r[err]= (1 + Rerr])
[err] (1 +I[ern])- 1; for t=11j...,y [grr]n; where t is the inflation -
adj ustment period, T[err] is & neasure of inflation for the adjustnent
period t and_Rlerr]..is the constant-dollar rate of return or rate of

I nterest for adjustnment period t.

\ /

SEARCH THE TERMS AND COVENANTS FOR ANY NUMBERS DEFINED IN
CONSTANT DOLLARS AND, GIVEN THE FREQUENCY OF ADJUSTMENT
- 119 FOR INFLATION AND THE DEFINED MEASURE FOR THE INFLATION RATE,
REDEFINE THE CONSTANT-DOLLAR FIGURES INTO EQUIVALENT NOMINAL
_ DOLLARS FOR EVERY ADJUSTMENT PERIOD.

OUTPUT ALL OF THE PRIMARY COMPONENTS (RATE OF RETURN
SPECIFICATION, PAYMENT SCHEDULE SPECIFICATION, AMORTIZATION
120 SCHEDULE SPECIFICATION, TERMS AND COVENANTS) OF THE EQUIVALENT
NOMINAL-DOLLAR FINANCIAL INSTRUMENT IN A FORMAT CONSISTENT
WITH THE PREPARATION OF NOTES AND OTHER LEGAL DOCUMENTS.

FINISH

FIG. 1C



92. rmeﬂkm;.‘hqugf «cliaim 90, wherein the defining step specifies
i m nominal dol trar-terns—a- const ant dollar financial instrunment having a
nunber of peﬁyn‘em:gif per Qerl od iequal to the nunber of .inflation adjustnents
per peri od [ar]d A&t 7 Rdst aunom :nal dol | ar

~..-.._..-~.2 i
§ i 4

| SR B o T B,
s

START

: INPUT DATA ON PAYMENTS RECEIVED AND DATES OF RECEIPT,
201 A INFLATION MEASURES AND OTHER DATA REQUIRED TO SERVICE THE
: - EQUIVALENT NOMINAL-DOLLAR INSTRUMENTS. .

CALCULATE THE CURRENT NOMINAL-DOLLAR INTEREST RATE
202 ACCORDING TO THE SPECIFICATION OF THE RATE OF RETURN
CALCULATION FOR THE EQUIVALENT NOMINAL-DOLLAR INSTRUMENT.

203 CALCULATE THE CURRENT INTEREST (AND PENALTIES, IF ANY) DUE. _

" CALCULATE THE AMOUNT OF THE PAYMENT TO GO TO
204 . PAYMENT OF CURRENT INTEREST (AND PENALTIES, IF ANY).

CALCULATE THE CHANGE IN ACCRUED INTEREST FROM THE PRIOR
PAYMENT PERIOD, IF APPLICABLE, AND THE NEW LEVEL OF ACCRUED
2057 INTEREST, IF ANY,

. 206~ CALCULATE THE CHANGE IN THE OUTSTANDING LOAN BALANCE FROM
: THE PRIOR PAYMENT PERIOD, AND THE NEW LOAN BALANCE.

CHECK ALL LOAN TERMS AND COVENANTS AGAINST THE
207 LATEST INPUTTED DATA FOR COMPLIANCE OF THE LOAN
WITH ALL TERMS AND COVENANTS.

208~ CALCULATE THE NOMINAL-DOLLAR RETURN FOR THE SUBSEQUENT
PAYMENT PERIOD.

l
FIG. 2A




paynent schedule as follows: [err] where p[err] is the equival ent

nem nal - dol | at'i on adj ustnent period t; Plerr] is the
const ant - dql Ray payimant SiEaiia justment period t; I[err] is the inflation
rate in adjjugtment™ pETI'D'd““T;‘n is the nunber of periods to maturity of the
I nstrunent; angzng;@tﬁ number of inflation adjustments per peri od.

93 Th El 4l m 90, wgerein the defining step specifies in
nom nal dol§l a—terus._.2a rnn‘t nt dollar financiral instrunent to be fully
anortized qver n periods with equal constant-dollar paynents x tines per

period, the ustnents for] inflation each period being |ess
than x, and defi nes a nom nal dollar payrfent schedule as follows: [err]
AFIXED CONSTANT-DOLLAR
2091"""BATE OF RETURN?
NO .
211
- o
SPECIFIED CONSTANT-DOLLAR |
AMORTIZATION SCHEDULE AND
VARIABLE CONSTANT-DOLLAR
PAYMENTS?
/ \ 22
CALCULATE THE NOMINAL- "~ CALCULATE THE NOMINAL-
210 DOLLAR PAYMENT FOR THE DOLLAR AMORTIZATION FOR THE
SUBSEQUENT PERIOD AS PER SUBSEQUENT PERIOD AS PER THE
THE NOMINAL-DOLLAR PAYMENT NOMINAL-DOLLAR AMORTIZATION
SCHEDULE SPECIFICATION. ) SCHEDULE SPECIFICATION.
| /214
GIVEN THE NOMINAL-DOLLAR
. RETURN FOR THE SUBSEQUENT
ADD ANY UNPAID AMOUNTS PERIOD, THE CURRENT LOAN
213_- _ FROMPREVIOUS PAYMENT BALANCE, AND THE NOMINAL-
PERIODS TO THE SUBSEQUENT ‘1 DOLLAR AMORTIZATION FOR THE
NOMINAL-DOLLAR PAYMENT. SUBSEQUENT PERIOD, CALCULATE
THE NOMINAL-DOLLAR PAYMENT
FOR THE SUBSEQUENT PERIOD.

/[

CALCULATE THE LATE PAYMENT PENALTY, IF ANY, AND ADD THIS
215 AMOUNT TO OBTAIN THE TOTAL NOMINAL-DOLLAR PAYMENT FOR
. - THE SUBSEQUENT PERIOD.

|
FIG. 2B




where Plerr]i =

adj ust nent perlod t; Blerr] is the original anmount borrowed in

const ant - dof |

R £s7thgctiked constant-dollar rate of return or rate of

i nterest; | er.r] J&.fh&.Lllf afion rate for period j; and r[err] is the

equi val ent hom nal -dol Il ar rhtp
period t. 94. 20 FEB 199he

constant-dokl ar frnancial Tnsirunent as foll ows:

216

OUTPUT IN THE APPROPRIATE FORMAT:

1.

2.
3.

THE CURRENT NOMINAL-DOLLAR RETURN.

THE CURRENT INTEREST (AND PENALTIES, [F 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 BALANCE.

A LIST OF THE LOAN TERMS AND/OR COVENANTS, IF ANY, WITH
WHICH THE LOAN IS NOT CURRENTLY IN COMPLIANCE, AND THE .
SUPPORTING DATA THEREFORE.

SCL)IERCRLCJ)WEEA\!.T FINANCIAL DATA REQUIRED TO BE SUPPLIED BY THE
THE NOMINAL-DOLLAR RETURN FOR THE SUBSEQUENT PAYMENT

PERIOD.
THE REQUIRED PAYMENT FOR THE SUBSEQUENT PAYMENT PERIOD.

FINISH

FIG. 2C

x/ly, are the x/y equal nom nal -dol |l ar paynents in

of return or rate of interest for adjustnent
net hod of glaim92, wherein the defining step
further defgngs in nomnal-fdo]jlar terns an anortization schedul e of the




55 bferr]= blerr] (1 + r)[err]- p[err]; for
t=1,..., X [erfrTin. ﬁﬂmsgeﬁb[err] is the schedul ed nom nal -dol | ar | oan

bal ance i n per odt glerrllrs tihe equi val ent nominal -dollar interest rate
in period t; p[efr] i's the nonn r&al dollar |oan payment in period t; and
bl[err] is the popm 12} FES 1998 Inoan bal ance for the previ ous period..

| | 7
PURCHASE PRICE: ‘ $10,000,000.00
LOAN AMOUNT: $7,500,000.00
NO! AT PURCHASE: -$900,000.00 -
CAP RATE AT PURCHASE: 9.00%
' MARKET CAP RATE: - 9.00%
(A) | (B) (C)
YEAR  NO!OF PROPERTY INFLATION  NOIOF PROPERTY
CONSTANT DOLLARS RATE NOMINAL DOLLARS
0 $900,000.00 4.00%
1 $900,000.00 4,00% $936,000.00
2 $900,000.00 4.00% $973,440.00
3 $900,000.00 4.00% $1,012,377.60
4 $900,000.00 4.00% $1,052,872.70
5 $900,000.00 4.00% $1,094,987.61
6 $900,000.00 4.00% $1,138,787.12
7 $900,000.00 4.00% $1,184,338.60
8 $900,000.00 4.00% $1,231,712.15
9 $900,000.00 4.00% $1,280,980.63
10 -$900,000.00 4.00% $1,332,219.86
TOTAL 1$11,237,716.27 > Fig.3A
(T) (V) (V)
YEAR DEPRECIATION LOAN-TO-VALUE
TAX-SHIELD ' BASED ON MARKET VALUE -
31.5 YEAR ST. LINE
20% LAND VALUE REAL VALUE  CONVENTIONAL
NOMINAL DOLLARS MORTGAGE MORTGAGE
0 75.00% 75.00%
1 $253,968.25 73.87% 71.71%
2 $253,968.25 72.69% 68.53%
3 $253,968.25 - 71.44% 65.44%
4 $253,968.25 70.13% 62.44%
5 $253,968.25 68.76% 59.53%
6 $253,068.25 67.32% 56.70%
7 $253,968.25  65.81% 53.94%
8 $253,968.25 64.22% 51.26%
9 $253,968.25 62.55% 48.64%
10 $253,968.25 60.80% 46.08%

TOTAL  $2,539,682.54 -



'95.

const ant - dol Ilar

‘:lnanéial i NS
bl[err]= b[err 1 r arr
: ! is[th ls(chggufgg 1f?g?n'[ral

er

b[err]

-

,h t
RERLAG 51

defines in nqnif

equi val ent ngm

nom nal - dol |
| oan bal ance FoOr the previous period. 96.

90, wherein defining step specifies in noninal
const ant - dol.1 aD}i nanci al i AB}rument havi £B) a vari abl e(G)

| oan paynent in

" im93, wherein the defining step further
e of the

an anortization schedul e of the
unent as foll ows: ,
for t =1,..., X [err]n;

1- pl[err]; wher e
-doflar |l oan balance period t; r[err] is the
est ragge in period t; p[err]is the

period t; and b[err] is the nom nal dollar

$2,986,551.75
$3,123,765.10
$3,267,839.12
$3.419,116.84
$3,577,958.44
$3,744,742.13
$3,919,865.00

The nethod of claim
dollar terns a
\

$3,755,513.03
$4,046,721.11
$4,329,904.53
$4,605,569.51
$4,874,215.14
$5,136,334.33
$5,392,414.94

$3,493,843.13
$3,800,537.88
$4,134,858.99
$4,499,324.50
$4,896,683.19
$5,329,935.70
$5,802,357.76

$4,393,419.06
$4,923,454.99
$5.478,710.55
$6,060,615.29
$6,670,699.98
$7,310,605.33

$7,982,091.40 _/

DEBT SERVICE PRE-TAX CASH-FLOW
NOMINAL DOLLARS NOMINAL DOLLARS
REAL VALUE CONVENTIONAL REAL VALUE CONVENTIONAL
 MORTGAGE  MORTGAGE  MORTGAGE  MORTGAGE
$487,184.64 $789,814.41  $448,815.36 $146,185.59
$506,672.03 .$789,814.41  $466,767.97 $183,625.59
- $526,938.91 $789,814.41  $485,438.60 $222,563.19
$548,016.47 $789,814.41  $504,856.24  $263,058.29
 $569,937.13  $789,814.41  $525,050.49  $305,173.20
$592,734.61 $789,814.41  $546,052.51  $348,972.70
$616,444.00 $789,814.41  $567,894.61  $394,524.19
$641,101.76  $789,814.41  $500,610.390  $441,897.73
$666,745.83  $789,814.41  $614,234.81 $491,166.22
$693,415.66 $789,814.41  $638,804.20  $542,405.44
$5,849,191.02 $7,898,144.13 $5,388,525.25 $3,339,572.14 _ '
: - }Flg.3B
(W) (X) {Y) (2)
EQUITY IN PROPERTY _ EQUITY IN PROPERTY
CONSTANT DOLLARS "~ NOMINAL DOLLARS
REAL VALUE CONVENTIONAL REAL VALUE CONVENTIONAL |
MORTGAGE  MORTGAGE  MORTGAGE  MORTGAGE
$2,500,000.00 $2,500,000.00 $2,500,000.00 $2,500,000.00
$2,612,885.76 $2,828,548.94 $2,717,401.19 $2,941,690.89
$2,731,415.81 $3,146,955.78 $2,954,299.34 $3,403,747.37
$2,855,872.37 $3,455,765.81 $3,212,468.02 $3,887,266.56




constant-dol l ar rate-of—rettA-ofqrate of interest and a fixed
constant-dol | ar @fiPtiZatitinSécedul e defined as fol lows: [err] wher e
bt is the schedul egdtroninat-=dottjar] | oan bal ance for period t; B[err] is the

. 56 | 20 FEB 1998
-9
(H) B () S ) | (K) ™
DEBT-COVERAGE-RATIO CASH-ON-CASH RETURN BASED ON
INITIAL EQUITY INVESTMENT
REAL VALUE CONVENTIONAL REAL VALUE CONVENTIONAL
MORTGAGE MORTGAGE MORTGAGE MORTGAGE
1.92 1.19 17.95% 5.85%
1.92 1.23 18.67% 7.35%
1.92 1.28 19.42% 8.90%
1.82 1.33 20.19% 10.52%
1.92 1.39 21.00% 12.21%
1.92 1.44 21.84% 13.96%
1.92 1.50 22.72% 15.78%
1.92 1.56 23.62% 17.68%
1.92 1.62 24.57% 19.65%
1.92 1.69 25.55% 21.70%
- }F:g.sc
(AA) (AB) (AC) (AD)

TAX-LOSS CARRY-FORWARD AFTER-TAX OPERATING CASH FLOW
NOMINAL DOLLARS NOMINAL DOLLARS, 28% TAX RATE

REAL VALUE CONVENTIONAL REALVALUE CONVENTIONAL

$4,590,849.29

MORTGAGE MORTGAGE MORTGAGE MORTGAGE
$0.00 ($66,091.77) $394,258.17 $146,185.59
$0.00 ($90,377.97) $407,184.05 $183,625.59

. $0.00 ($70,903.84) $420,626.97 $222,563.19
$0.00 ($5,606.90) $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 $0.00 . $496,350.59 $365,838.12
$0.00 $0.00 $513,360.17  $398,857.03
$0.00 $0.00 $531,050.13 $433,037.85

$2,925,301.46




schedul ed const ant-

inflation rate
97.

defines a nom
i nstrunent as

L ant.--dot-+-a | ance for period t; I[err] is the
fidr*ipéri:od! I5HEERd] x is the nunber of paynments per period.
l'hfe'"’T?E"‘t“'ﬁ‘b‘d““U‘f’"*'Cf"?i 96, wherein the defining step further

nal dgd k-ak, payment; schedul e of the constant-dollar financial
ro]m&@‘g% o Plerr]=(1l+rferr])[err]

blerr]-blerr];|=tdymrerxf-errle | where ®err] is the noninal-dollar paynent
in period t; rferr] is the equivalent nomnal dollar rate of return in
period t; and Bferri—rs—the—eaui®val ent nom nal -dol | ar | oan bal ance in
period t. : _
(L (M) (N) ©
CURRENT RETURN ON EQUITY MARKET VALUE OF MARKET VALUE OF
IN THE PROPERTY THE PROPERTY THE PROPERTY
CONSTANT DOLLARS NOMINAL DOLLARS |
REAL VALUE CONVENTIONAL
MORTGAGE MORTGAGE

16.52% 4.97%  $10,000,000.00 $10,400,000.00

15.80% 5.39% $10,000,000.00 $10,816,000.00

15.11% 5.73% $10,000,000.00 $11,248,640.00

14.45% 5.99% $10,000,000.00 $11,698,585.60

13.82% 6.20% $10,000,000.00 $12,166,529.02

13.21% 6.37% $10,000,000.00 $12,653,190.18

12.62% - 6.51% $10,000,000.00 $13,159,317.79

12.06% 6.62% $10,000,000.00 $13,685,690.50

11.52% 6.72% = $10,000,000.00 $14,233,118.12

11.01% 6.80% $10,000,000.00 $14,802,442.85

| >Fig.3D
(AE) (AF) (AG) (AH)

NET SALE PROCEEDS BEFORETAX  NET SALES PROCEEDS AFTER TAX
. NOMINAL DOLLARS, 6% COSTS ~ NOMINAL DOLLARS, 28% TAX RATE

CONVENTIONAL

$4,914,211.19  $7,093,944.83

REAL VALUE CONVENTIONAL  -REAL VALUE
MORTGAGE MORTGAGE MORTGAGE MORTGAGE
$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 $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
$0.00 $0.00 $0.00 $0.00
$0.00 $0.00 $0.00 $0.00
$3,527, 120.94  $5,286,830.76 _/




98.

financi al
covenant
there is

i nstrunment, bake

The_met.hod.
equi val ent nonj rygdpi gof=AENT SHEHS,

upon the input

90, wherein the defining step specifies, in
terns and covenants of the constant-dollar

i nsty upeRt—t-tre-TTIpgt tli ng step includes inputting term and
conpl anc«a&g% @gl cdonmputing step includes deternining whether
curreptty e th the.-terns and covenants of the financi al

data antithe defined financi-al instrunent,

and said outpujting step includep outputting 'a list of any terns and
covenant s that ' : ompl i ed with. 99. The net hod of
claim 90, wherein: - the conputing step cal culates a current
I nterest anmount_and the portion of a current_paynent that xill go<{o pay
the current infRyest anount ERH any penalti@, a change i ccrued)i nt er est
fromthe previous paynent
LOAN BALANCE LOAN BALANCE
CONSTANT DOLLARS NOMINAL DOLLARS
. REALVALUE CONVENTIONAL REALVALUE CONVENTIONAL
MORTGAGE MORTGAGE MORTGAGE MORTGAGE
$7,500,000.00 $7,500,000.00 $7,500,000.00 $7,500,000.00

$7,387,114.24
$7,268,584.19
'$7,144,127.63
$7,013,448.25
$6,876,234.90
$6,732,160.88

$6,580,883.16 .

" $6,422,041.56

$6,255,257.87
$6,080,135.00

(A1)

TOTAL AFTER-TAX CASH FLOWS

$7,171,451.06
$6,853,044.22
$6,544,234.19
$6,244,486.97
$5,853,278.89

-$5,670,085.47

$5,394,430.49
$5,125,784.86

- $4,863,665.67

$4,607,585.06

(Ad) -

NOMINAL DOLLARS

$7,682,598.81
$7,861,700.66

- $8,036,171.98

REAL VALUE CONVENTIONAL - REAL VALUE

MORTGAGE

(sz,soo,ooo.od)' ($2,500,00.00) ($2,500,000.00) ($2,500,000.00)

$394,258.17
$407,184.05
. $420,626.97

$434,607.60

$449,147.46
$464,268.92
- $479,9985.23
$496,350.59
. $513,360.17
$4,058,171.08

$5,617,970.23

MORTGAGE

$146,185.59
$183,625.59
$222,563.19
$263,058.29
$275,019.85
$303,165.03
$333,950.93
$365,838.12
'$398,857.03

$5,719,868.61

$5,712,132.21

MORTGAGE

$7,458,309.11
$7,.412,252.63
$7,361,373.44

$8,204,742.47  $7,305,166.54
$8,365,991.15  $7,243,074.04
$8,518,331.20 $7,174,479.64
$8,659,003.29  $7,098,702.51
$8,789,007.32  $7,014,990.52 .
$8,003,182.42  $6,922,512.80
$9,000,085.09  $6,820,351.45
(AK) (AL)
TOTAL AFTER-TAX CASH FLOWS
" CONSTANT DOLLARS
CONVENTIONAL
MORTGAGE

$379,094.39 $140,563.06
$376,464.54 $169,772.18
$373,935.84  $197,857.86
$371,504.40 $224,863.33
$369,166.47 $226,046.27
$366,918.47 $239,595.72
$364,756.92 $253,775.26
$362,678.52 $267,314.33
$360,680.05 $280,231.66

$2,741,554.97
$3,566,754.58

$3,864,138.28

$3,364,157.96 _/

>F7g.3E
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t
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ht 266FK8 1981 ijzdd for paynent of the current interest and
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REAL (CONSTANT-DOLLAR)

REAL VALUE - CONVENTIONAL

| N
(AM) N

FTER TAXIRR

MORTGAGE  MORTGAGE > FIG. 3F

14.60% 11.16%

J

(M) AN

REAL (CONSTANT-DOLLAR)
AFTERTAXIRR

REAL VALUE CONVENTIONAL

MORTGAGE =~ MORTGAGE

13.75% 13.55%

~N
(AM) (AN) .

REAL (CONSTANT-DOLLAR)
AFTER TAX IRR

REAL VALUE CONVENTIONAL
MORTGAGE  MORTGAGE >- FIG. 4F

14.97% 9.43%

N

> FIG. 5F

J



bal ance. 100,
of determ ni 'g'

Gl AT

“HEThod of clai m 90,
ngt ant -dol | ar fi nanci al

further conprising the steps

I nstrunent has(l) a

fixed constant-ldollar rate of nfeturn or a vari able constant-dollar rate of

return with fji

utilizing a

m_nal

ed2 GoFES apys d(bl I
constant-dol ljar| rate of return
cal cul ati ng tihe™s¢hgdutadpaym
dol | ar equi

ar payments,

when it is determ ned that the constant-doll ar financial
fixed constant - dolpmcmgpﬁ]cgeturn or a vari al§¥9,000000:00dol E'
and $7,500,000.00

return with flxed

Nt ar payments;
a noni nal doll ar %’Xfl ﬁ#cﬁkg@ fi cat i on of an

or (2) a variable
and a fixed anortizati on schedul e;
ent anougt for the subsequent paynent period:
val ent specification of a paynment schedul e
instrugent has a

$900,000.00
CAP RATE AT PURCHASE: 8.00%
MARKET CAP RATE: 9.00%
(A) (8 (C)
YEAR NOI OF PROPERTY INFLATION  NOI OF PROPERTY
CONSTANT DOLLARS RATE NOMINAL DOLLARS
0 $900,000.00 4.00%
1 $900,000.00 4.00% $936,000.00
2 $917,647.06 2.00% $973,440.00
3 "~ $917,647.06 - 2.00% $992,908.80
4 $917,647.06 200% . $1,012,766.98
5 $917,647.06 2.00% $1,033,022.32
6 $917,647.06 2.00% $1,053,682.76
7 - $917,647.06 2.00% $1,074,756.42
8 $917,647.06 2.00% $1,096,251.55
9 $917,647.06 2.00% $1,118,176.58
10 $917,647.06 2.00% $1,140,540.11
TOTAL $10,431,545.50
(M) (U) (V)
YEAR - DEPRECIATION - LOAN-TO-VALUE
TAX-SHIELD BASED ON MARKET VALUE .
31.5 YEAR ST. LINE . _
20% LAND VALUE REAL VALUE CONVENTIONAL
NOMINAL DOLLARS MORTGAGE MORTGAGE
0 75.00% 75.00%
1 $253,968.25 73.87% 71.71%
2 $253,968.25 72.69% 68.53%
3 $263,968.25 71.44% 66.73%
4 $253,968.25 70.13% 64.92%
5 $253,968.25 68.76% 63.10%
6 $253,968.25 67.32% 61.28%
7 $253,968.25 65.81% 59.44%
8 $253,968.25 64.22% 57.59%
9 $253,968.25 62.55% 55.72%
10 $253,968.25 60.80% 53.82%
TOTAL

$2,539,682.54

and

¢ rate of

Wt i lizing

'>Fig.4A_
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(D) (E) (F) (G)
DEBT SERVICE " PRE-TAX CASH-FLOW
NOMINAL DOLLARS NOMINAL DOLLARS
REALVALUE CONVENTIONAL REAL VALUE CONVENTIONAL
MORTGAGE  MORTGAGE  MORTGAGE  MORTGAGE
$487,184.64 §$789,814.41  $448,81536  $146,185.59
$506.672.03 $780,814.41  $466,767.97  $183,625.59
$521.491.15 $780,814.41  $471,417.65  $203,094.39
$531.020.07 $789,814.41  $480,846.00  $222,952.56
$542.559.30 $789,814.41  $490,462.92  $243,207.90
$553.410.58 §$789,814.41  $500,272.18  $263,868.35
$564.478.79 $789,814.41  $510,277.62  $284,942.00
$575,768.37 $789,814.41  $520,483.18  $306,437.13
$587.283.74° $780,814.41  $530,892.84  $328,362.16
$599,020.41 $789,814.41  $541,510.70  $350,725.69
$5,460,799.08 $7.898,144.13 $4,961,746.42  $2,533,401.37
(W) (X) . (Y) (Z)
EQUITY IN PROPERTY -EQUITY IN PROPERTY
CONSTANT DOLLARS - NOMINAL DOLLARS
REAL VALUE CONVENTIONAL REAL VALUE CONVENTIONAL
MORTGAGE  MORTGAGE  MORTGAGE  MORTGAGE
$2.500,000.00 $2,500,000.00 $2,500,000.00  $2,500,000.00
$2.612.885.76 $2.828,548.94 $2,717,401.19  $2,941,690.89
$2.784.972.99 $3.208,660.79 $2,954,299.34  $3,403,747.37
$2.911.869.87 $3.392,691.57 $3,150,689.78  $3,670,946.56
$3.045.111.50 $3.577,019.21 $3,360,756.65 $3,947,799.86
$3185.015.40 $3.761,962.26 $3,585,465.62  $4,234,951.69 -
$3.331.914.40 $3.947,.859.92 $3,825,850.83 $4,533,106.61
$3.486.158.34 $4,135,073.93 $4,083,019.74  $4,843,035.46
$3.648.114.40 $4.323,990.54 $4,358,158.30  $5,165,582.20
$3.818.168.44 $4,515,022.64 $4,652,536.59 $5,501,671.38
$3.996.725.10 $4,708,612.09 $4,967,514.72  $5,852,316.42

edut-e—mherrTT)i s determ ned that the constant-dollar
stﬁﬁyh’éﬁm;fseﬁasoa‘-'-vlar| abl e constant- dollar rate of return and a

>Fig.4B
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(H)

DEBT-COVERAGE-RATIO  CASH-ON-CASH RETURN BASED ON

(N

CONVENTIONAL REAL VALUE CONVENTIONAL
MORTGAGE

()

(K)

INITIAL EQUITY INVESTMENT

17.95%
18.67%
18.86%
19.23%
19.62%
20.01%
20.41%
20.82%
21.24%
21.66%

(AC)

MORTGAGE

5.85%
7.35%
8.12%
8.92%
9.73%
10.55%
11.40%
12.26%
13.13%
14.03%

(AD) |

N

TAX-LOSS CARRY-FORWARD AFTER-TAX OPERATING CASH FLOW

CONVENTIONAL REAL VALUE CONVENTIONAL

REAL VALUE
MORTGAGE MORTGAGE
1.92 1.19
1.92 1.23
1.90 1.26
1.90 1.28
1.90 1.31
1.90 1.33
1.90 1.36
1.90 1.39
1.90 1.42
1.90 1.44
(AA) (AB)
NOMINAL DOLLARS
REAL VALUE
MORTGAGE MORTGAGE
$0.00 ($66,091.77)
$0.00 ($90,377.97)
$0.00 ($90,372.64)
$0.00 ($65,181.43)
$0.00 ($13,849.28)
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00
$0.00 $0.00

- MORTGAGE

$394,258.17
- $407,184.05
$410,531.82
$417,320.23
$424,244.41

$431,307.08
$438,511.00

$445,859.00
$453,353.96
$460,998.81

$4,283,568.53

NOMINAL DOLLARS, 28% TAX RATE

- MORTGAGE

$146,185.59
$183,625.59

$203,094.39

$222,952.56
$243,207.90
$245,767.69
$255,051.76
$268,306.49

- $281,638.11

$295,028.43

$2,344,858.50

>Flg.4C
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REFLAGEMERY SHEE

S

(L)

CURRENT RETURN ON EQUITY MARKET VALUEOF MARKET VALUE OF

IN THE PROPERTY

(M)

CONSTANT DOLLARS NOMINAL DOLLARS

(N)

THE PROPERTY

REAL VALUE CONVENTIONAL
MORTGAGE MORTGAGE

16.52%
15.80%
14.96%
14.31%
13.68%
13.08%
12.50%
11.94%
11.41%
10.90%

(AE)

NET SALE PROCEEDS BEFORE TAX " NET SALES PROCEEDS AFTER TAX
NOMINAL DOLLARS, 6% COSTS  NOMINAL DOLLARS, 28% TAX RATE

REAL VALUE CONVENTIONAL CONVENTIONAL

4.97%
5.39%
5.53%
5.65%
5.74%
5.82% -
5.88%
5.93%
5.97%
5.99%

(AF)

MORTGAGE MORTGAGE

$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
$0.00
$0.00
$0.00
$0.00

$4,207,154.65 $5,091,956.34

$10,000,000.00
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43
$10,196,078.43

(AG)

MORTGAGE

$0.00

$0.00 -

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0.00
$3,018,040.23

REAL VALUE

(0

THE PROPERTY

$10,400,000.00
$10,816,000.00
$11,032,320.00
$11,252,966.40
$11,478,025.73
$11,707,586.24
$11,941,737.97
$12,180,572.73
$12,424,184.18
$12,672,667.86

(AH)

MORTGAGE

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$3,845,399.05

\

>Fig.4D
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(P)

Q)

LOAN BALANCE
CONSTANT DOLLARS

REAL VALUE

CONVENTIONAL

17

(R)

LOAN BALANCE
NOMINAL DOLLARS

REAL VALUE

MORTGAGE MORTGAGE - MORTGAGE

$7,500,000.00
$7,387,114.24
$7,411,105.44
$7,284,208.57
$7,150,966.84
$7,011,063.04
$6,864,164.04
$6,709,920.09

$6,547,963.94
. $6,377,909.99.

$6,199,353.34

(Al) (AJ) (AK) (AL).
TOTAL AFTER-TAX CASH FLOWS ~ TOTAL AFTER-TAX CASH FLOWS
NOMINAL DOLLARS CONSTANT DOLLARS
REALVALUE ~ CONVENTIONAL REALVALUE  CONVENTIONAL
MORTGAGE MORTGAGE MORTGAGE ~  MORTGAGE

($2,500,000.00) ($2,500,00.00) ($2,500,000.00) ($2.500,000.00)

$394,258.17
$407,184.05
$410,531.82
$417,320.23
$424,244.41

$431,307.08 .

$438,511.00
$445,859.00
$453,353.96
$3,479,039.05

$4,801,608.77

$7,500,000.00
$7,171,451.06
$6,987,417.64
$6,803,386.87
$6,619,059.22
$6,434,116.17
$6,248,218.51
$6,061,004.50
$5,872,087.89
$5,681,055.79

$5,487,466.34

$146,185.59
$183,625.59
$203,094.39
$222,952.56

. $243,207.90 -

$245,767.69
$255,051.76
$268,306.49
$281,638.11
$4,140,427.48

$3,690,257.55

$7,500,000.00
$7,682,598.81
$7,861,700.66
$7,881,630.22
$7,892,200.75
$7,892,560.11
$7,881,735.41
$7,858,718.23
$7,822,414.42
$7,771,647.59
$7,705,153.15

$379,094.39
$383,846.20
$379,413.81
$378,125.17
$376,861.79
$375,623.18
$374,408.86
$373,218.35
$372,051.19
$2,799,138.70

$3,691,781.66

(S) )

CONVENTIONAL
MORTGAGE

$7,500,000.00
$7,458,309.11
$7,412,252.63
$7.,361,373.44
$7,305,166.54
$7.,243,074.04
$7,174,479.64
$7,098,702.51
$7,014,990.52
$6,922,512.80
$6,820,351.45

$140,563.06
$173,101.04
$187,699.98
$202,012.67
$216,044.72
$214,037.85
$217,767.94
$224,593.22
$231,130.20
$3,331,273.56

>Fig.4E
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PURCHASE PRICE: $10,000,000.00
LOAN AMOUNT: ~ $7,500,000.00
~ NOI AT PURCHASE: -$900,000.00"
CAP RATE AT PURCHASE: 9.00%
MARKET CAP RATE: 9.00%
(A) (B) (C)
YEAR  NOIOF PROPERTY INFLATION  NOIOF PROPERTY
CONSTANT DOLLARS RATE NOMINAL DOLLARS
0 $900,000.00 4.00%
1 $900,000.00 4.00% $936,000.00
2 $883,018.87 6.00%  $973,440.00
3 $866,666.67 8.00% $1,031,846.40
4 $850,909.09 © 10.00% $1,114,394.11
5 . $850,909.09 10.00%  $1,225,833.52
6 - $850,909.09 10.00% $1,348,416.88
7 $850,909.09 10.00% $1,483,258.56
8 . $850,909.09 10.00% $1,631,584.42
9 . - $850,909.09 10.00% $1,794,742.86
10 $850,909.09 10.00% $1,974,217.15
TOTAL $13,513,733.90
(T) ) (V)
* YEAR DEPRECIATION - 7 " LOAN-TO-VALUE =
TAX-SHIELD ~ BASED ON MARKET VALUE
31.5 YEAR ST. LINE
20% LAND VALUE REALVALUE  CONVENTIONAL
NOMINAL DOLLARS MORTGAGE MORTGAGE
.0 . 75.00% 75.00%
1 $253,968.25 73.87% 71.71%
2 $253,968.25 72.69% 68.53%
3 $253,968.25 71.44% 64.21%
4 $253,968.25 70.13% 59.00%
5 $253,968.25 68.76% 53.18%
6 . $253,968.25 . 67.32% 47.89%
7 $253,968.25 65.81% 43.07%
8 $253,968.25 . 64.22% 38.70%
9 $253,968.25 62.55% | 34.71%
10 $253,968.25 60.80% 31.09%
TOTAL - $2,539,682.54

)

}Fig.SA




Rrvt TuaENY SHEET

et e A O AR Y]

| 20 FEB 1998

oo v

(D)

(B

DEBT SERVICE
NOMINAL DOLLARS

REALVALUE CONVENTIONAL REAL VALUE CONVENTIONAL
MORTGAGE MORTGAGE MORTGAGE

MORTGAGE

$487,184.64
$506,672.03
$532,322.06
$569,900.89
$621,513.61
$683,664.97
$752,031.46
$827,234.61
$909,958.07
$1,000,953.88

$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

(F)

(G)

- PRE-TAX CASH-FLOW
NOMINAL DOLLARS

$448,815.36
$466,767.97
$499,524.34
$544,493.22
$604,319.92
$664,751.91
$731,227.10
$804,349.81
$884,784.79
$973,263.27

$6,891,436.22 $7,898,144.13 $6,622,297.69

W)

x)

EQUITY IN PROPERTY
CONSTANT DOLLARS

REALVALUE .CONVENTIONAL REAL VALUE CONVENTIONAL
'MORTGAGE MORTGAGE MORTGAGE MORTGAGE

$2,500,000.00 $2,500,000.00
$2,612,885.76 $2,828,548.94
$2,679,879.67 $3,087,579.25
$2,750,099.32 $3,446,677.42
$2,823,648.93 $3,876,597.27

$2,953,377.91 $4,426,784.81

- $3,089,593.35 $4,927,139.98
$3,232,619.56 $5,382,193.78

$3,382,797.07 $5,796,065.31
$3,540,483.47 $6,172,499.21

$3,706,054.18 $6,514,899.70

)

$146,185.59
- $183,625.59
$242,031.99
$324,579.70

$436,019.11

$558,602.46
$693,444.15
$841,770.01
$1,004,928.45
$1,184,402.73

-$5,615,589.77

(2)

_ EQUITY IN PROPERTY
NOMINAL DOLLARS

$2,500,000.00
$2,717,401.19
$2,954,299.34
$3,274,246.25

$3,697,995.21-

$4,254,684.42
$4,896,010.46
$5,634,927.03
$6,486,379.16
$7,467,610.22
$8,598,516.33

$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 .

$11,113,725.25
$13,019,074.55
$15,115,394.63

| }Fig.5B
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(H) (1 (J) (K)
DEBT-COVERAGE-RATIO CASH-ON-CASH RETURN BASED ON
~ INITIAL EQUITY INVESTMENT
REAL VALUE CONVENTIONAL REALVALUE CONVENTIONAL
MORTGAGE  MORTGAGE MORTGAGE MORTGAGE
1.92 1.19 17.95% 5.85%
1.92 1.23 18.67% 7.35%
1.94 1.31 - 19.98% 9.68%
1.96 1.41 21.78% 12.98%
1.97 1.55 24.17% 17.44%
1.97 1.7 26.59% 22.34%
1.97 1.88 29.25% 27.74%
1.97 2.07 32.17% 33.67%
1.97 2.27 35.39% 40.20%
1.97 2.50 - 38.93% 47.38%
(AA) (AB) (AC) (AD)

TAX-LOSS CARRY-FORWARD  AFTER-TAX OPERATING CASH FLOW
NOMINAL DOLLARS NOMINAL DOLLARS, 28% TAX RATE

REAL VALUE CONVENTIONAL REALVALUE CONVENTIONAL

MORTGAGE MORTGAGE MORTGAGE - MORTGAGE
$0.00 ($66,091.77) $394,258.17  $146,185.59
$0.00 ($90,377.97) $407,184.05  $183,625.59

- $0.00 . ($51,435.04) $430,768.64  $242,031.99
$0.00 $0.00  $463,146.23  $303,472.37
$0.00 $0.00 $506,221.45  $367,658.97
$0.00 $0.00 $549,732.48  $454,098.45
$0.00 $0.00 $597,594.62  $549,173.30
$0.00 $0.00 - $650,242.97  $653,746.16 .
$0.00 $0.00 $708,156.16  $768,765.83
$0.00 $0.00 $771,860.66  $895,275.90

 $5,479,165.44

$4,564,034.15
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CURRENT RETURN ON EQUITY MARKET VALUE OF MARKET VALUE OF

INTHE PROPERTY THEPROPERTY  THE PROPERTY
| CONSTANT DOLLARS NOMINAL DOLLARS
REAL VALUE CONVENTIONAL
MORTGAGE  MORTGAGE
16.52% 497%  $10,000,000.00 $10,400,000.00
15.80% 539% = $9.811,320.75 $10,816,000.00
15.26% 590%  $9.629,620.63 $11,464,960.00
14.72% 639%  $9.454,545.45 $12,382,156.80
14.20% 6.84%  $9.454.545.45 $13,620,372.48
13.58% 7.45%  $9.454,545.45 $14,982,409.73
12.98% 730%  $9,454,545.45 $16,480,650.70
12.40%, 757%  $0.454545.45 $18,128,715.77
11.85% 772%  $9.454,545.45 $19,041,587.35
11.32% 784%  $9,454,545.45 $21,935,746.08
- > Fig.5D
(AE) (AF) (AG) : (AH)

NET SALE PROCEEDS BEFORETAX NET SALES PROCEEDS AFTER TAX
NOMINAL DOLLARS, 6% COSTS - NOMINAL DOLLARS, 28% TAX RATE
REALVALUE CONVENTIONAL  REALVALUE  CONVENTIONAL
MORTGAGE  MORTGAGE MORTGAGE MORTGAGE

$000 $000 - $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

$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° $0.00 $0.00
$0.00 £ $0.00 $0.00 $0.00 )

$7,282,371.56 $13,799,240.87  $5,232,196.41 $10,114,650.39
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(P) Q) (R) (S)
LOAN BALANCE LOAN BALANCE
CONSTANT DOLLARS NOMINAL DOLLARS
REAL VALUE CONVENTIONAL REALVALUE  CONVENTIONAL
MORTGAGE  MORTGAGE MORTGAGE MORTGAGE

$7,500,000.00
$7,387,114.24
$7.131,441.09
$6,879,530.31
$6,630,896.53
$6,501,167.54
$6,364,952.11
$6,221,925.90
$6,071,748.38
$5,914,061.99
$5,748,491.28

$7,500,000.00
$7,171,451.06
$6,723,741.50
$6,182,952.21
$5,577,948.19
$5,027,760.64
$4,527,405.47
$4,072,351.68
$3,658,480.15
$3,282,046.25
$2,939,645.75

$7,500,000.00
$7,682,598.81

$7,861,700.66

$8,190,713.75

- $8,684,161.59

$9,365,688.06

$10,086,399.27
$10,845,723.67
$11,642,336.61
$12,473,977.12
$13,337,229.76

s7.soo.ooo.oo '

$7,458,309.11
$7.412,252.63
$7,361,373.44
$7.305,166.54
$7,243,074.04
$7.174,479.64
$7,098,702.51
$7,014,990.52
$6,922,512.80

$6,820,351.45

(Al) (AJ) (AK) (AL)
TOTAL AFTER-TAX CASH FLOWS ~ TQTAL AFTER-TAX CASH FLOWS
NOMINAL DOLLARS - CONSTANTDOLLARS -
REALVALUE CONVENTIONAL REALVALUE ~ CONVENTIONAL
MORTGAGE MORTGAGE MORTGAGE MORTGAGE

($2,500,000.00)

$394,258.17

$407,184.057

$430,768.64
$463,146.23
$506,221.45
$549,732.48
- $597,594.62
$650,242.97
$708,156.16

($2,500,00.00) ($2, 500 000.00) ($2, 500 000.00)

$146,185.59
$183,625.59
$242,031.99
$303,472.37
$367,658.97
$454,098.45
$549,173.30
'$653,746.16
$768,765.83

$6,004,057.08 $11,009,926.29
$8,211,361.86 $12,178,684.54

$379,094.39 .  $140,563.06
$369,361.44 $166,568.93
$361,810.46 $203,287.09
$353,640.90 $231,720.00
$351,392.28 _ $255,209.50
$346,904.86 $286,555.67
$342,825.39 $315,047.27
$339,116.78 $340,943.77
$335,745.32  $364,481.09

$2,587,813. 99
$3,267,705.81

$4,745,398.14
$4,549,774.52

\
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