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AND DATA SYSTEM FOR DETERMINATION OF FINANCIAL INSTRU-   MENTS FOR THE USE
OF FUNDING OF A LOAN WHICH IS AT LEAST   PARTIALLY REFINANCED DURING ITS
TERM TO MATURITY     INTRODUCTION   5  This invention concerns a method and
a data processing system     f or calculation of the type, the number and
the volume of     financial instruments for funding of a loan with
equivalent     proceeds to a debtor, the loan being designed to be at least
partially refinanced during the remaining term to maturity of 10  the loan.
The results of the method according to the inven-     tion may be used by
the creditor, i.e. a financial instituti-     on such as a mortgage credit
institution in order to secure     that such a loan is funded in such a way
that the interest     rate risks such as imbalances in the payment flow are
avoided 15  or minimized. Thus, by the use of the results of the method
according to the invention the creditor has the possibility     of creating
a hedge between lending and funding.       In the refinancing of a loan
other financial instruments than     the instruments which have formed the
basis of the principal 20  of the original loan may be used, which is the
reason why, in     connection with refinancing, an adjustment of the
interest     rate on the loan may appear as compared to the interest level
applicable at the time of the refinancing. Loans which are     fully or
partially refinanced during the term to maturity of 



25  the loan are thus termed Loans with Adjustable Interest Rates
(LAIR). An example of the financial instruments is non-     callable bullet
bonds. In the following, financial instru-     ments are also called
funding instruments, just as funding     principal is also used as a term
for the financial instru- 30  ments constituting the principal.          WO
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2      BACKGROUND FOR THE INVENTION AND INTRODUCTION TO THE     INVENTION.
In the Danish mortgage credit market callable loans used to     be far the
dominating type of loans, and, therefore, callable  5 bonds in a pure "pass
through" form were also as dominating     as bonds. For a number of years,
up to the withdrawal of the     permission to grant cash loans in 1985 by
the Danish Ministry     of Housing, mortgage credit institutions also
offered the so-     called loans with adjustable interest rates. The former
loans 10  with adjustable interest rates were characterized as follows:
1) Long-term credit commitment.     2)  Funding by the issue of bonds with
a term to maturity of         1 to 5 years every fifth year.     3)  Fixed
interest rate in successive periods of 5 years. 15 4) The underlying bonds
with a term to maturity of 1 to 5        years are non-callable. This gives
the debtor the pos-        sibility to terminate the loan at par prior to
the 



first occurring interest rate adjustment.       The Danish loans with
adjustable interest rates did not turn 20  out very successfully meaning
that only per milles of the     total lending made by mortgage credit
institutions was     granted as loans with adjustable interest rates. The
reasons     were, probably, that the conversion premium was insignificant
at that time due to a very large difference between interest 25  at market
price and coupon rate and in addition, the market     of investors did not
pay as much attention to the problem as     today. Therefore, the
difference in yields between callable     and non-callable bonds was not
sufficiently large in itself     to make loans with adjustable interest
rates attractive. In 30 addition to that, the product was not transparent
seen from     the debtor's side. An aspect which might also have had some
influence at times was that a continued rise in the Danish     interest
level was expected so that the debtor would not     expect an interest rate
adjusted loan to be advantageous in 35 the long run. Finally, the former
structure of loans with         WO 97/38383
PCT/DK97/00044                                    3     adjustable interest
rates involved an arbitrary and unpre-    dictable interest risk every
fifth year. Most likely, these    conditions explain the poor supply in
these years.      In June 1993 certain Danish tax laws were changed so that
the 5  mortgage credit institutions were, in reality, once again 



given the opportunity to offer loans with adjustable interest     rates.
This offers the possibility of changing the long-term mort-     gaging
market so that in the future the funding products will 10  be attractive to
foreign investors in the future. A precondi-     tion is, probably, that
bonds are offered in conformity with     international practice, e.g. as
non-callable bullet bonds. It     has therefore been of interest to examine
whether varieties     of loans with adjustable interest rates can be made
attrac- 15  tive to the debtors.       It must be assumed that many debtors
- especially in the     segment comprising private customers - still think
that the     interest risk in connection with the traditional design of
loans with adjustable interest rates is unacceptably high, 20  the
traditional loans with adjustable interest rates being     connected with a
risk of, in principle, unlimited, intermit-     tent increases in the
interest rate. Therefore, it is of     interest to examine whether the
design behind loans with     adjustable interest rates may be combined with
a gradual 25  interest rate adjustment over time.       A characteristic
feature of traditional loans with adjustable     interest rates was a match
between the term to maturity of     the funding instrument having the
longest term to maturity     and the period between interest rate
adjustments, viz. 5 30  years. If this precondition is abolished a wide
range of     opportunities as to funding and interest rate adjustment
will, in principle, appear.     
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4      Thus, an opportunity arises as to secure a gradual adjustment     of
the borrowing costs in relation to the market interest     rate with an
adjustment time depending on the maximum term to     maturity of the
underlying bond used for the interest rate 5  adjustment and of the weight
with which the individual bond     used for the interest rate adjustment is
included.       If the short-term interest rate is systematically lower
than     the long-term interest rate it will be possible to reduce
debtor's long-term borrowing costs. Furthermore, borrowing 10  costs may,
as mentioned above, be reduced compared to     callable bonds due to the
absence of the call right and     through increased liquidity and
internationalization of     sales.       In connection with loans with
adjustable interest rates, 15  relations to the balance principle must be
mentioned. It is a     leading principle in the legal regulation of the
activities     of Danish mortgage credit institutions that the institutions
must not undertake an interest and funding risk. On the face     of it,
designs of loans with adjustable interest rates are 20  contrary to these
basic principles as the funding side has a     substantially shorter term
to maturity than has the lending     side. The traditional loans with
adjustable interest rates     are nevertheless regarded as lying within the
balance prin-     ciple seen in the perspective that debtor accepts to pay
any 25  interest rate that may occur in connection with a future
refinancing. In principle, we are here dealing with a "pass 



through" which does not incur any risk to the creditor.       In connection
with funding of a new type of loans with ad-     justable interest rates
with a variety of e.g. non-callable 30 bullet bonds, three conditions must
be fulfilled according to     Danish practice and legislation:       1. The
volumes of the individual amounts of each funding         instrument must
be determined in such a way that the mar-         WO 97/38333
PCT/DK97/00044                                   5         ket price of the
funding instruments equals the principal        of the loan.      2.
Debtor's borrowing rate must be determined in such away        that the
borrowing rate equals the yield of the funding 5     portfolio, the yield
being based on the interest where        the present value of a future
payment flow of funding        instruments equals the remaining debt on
debtor's loan.      3. In addition, the requirements as to a balance
between        payments from debtor and payments to creditor must be 10
fulfilled.   



Former calculations of principals to traditional loans with     adjustable
interest rates did not take the above mentioned     requirement to the
interest rate into consideration.       As to funding of traditional loans
with adjustable interest 15  rates there was an unambiguous connection
between the maximum     term to maturity of funding instruments and the
interest rate     adjustment period. This structure may briefly be
explained     like this: The funding principle was based on a 5 year period
in which debtor's interest rate was fixed. The traditional 20  loans with
adjustable interest rates were funded by debtor by     issuing underlying
bonds with a term to maturity of 1 to 5     years.       This funding
principle is, however, not compatible with the     desire to issue a range
of e.g. 10 non-callable bullet bonds 25  with terms to maturity of 1 to 10
years and at the same time     keep the duration of the interest rate
adjustment period at     e.g. 1-2 years.       Therefore, in Denmark there
is a demand for a general funding     principle comprising funding with the
above-mentioned range 30  of non-callable bullet bonds or other financial
instruments     suitable for that purpose. In international financial
markets     there is, at the moment, no tradition of a close connection
WO 97/38383                                       PCT/DK97/00044
6 



between lending and funding of loans. During recent years the
development has, however, been towards a larger attention on    financial
risks including the possibility of eliminating    these risks so that it
must be supposed that there will also 5 be an international interest as to
a general funding prin-     ciple of the type described herein.       A
technical problem in connection with such general funding     principle is,
however, that there is no knowledge of an     efficient general calculation
method for a computerized 10 calculation of the volume of financial
instruments or funding    principals for the funding of a loan where at
least a partial    refinancing of a loan during the remaining term to
maturity    of the loan is made under the condition that the calculation
result must partly fulfil the requirement that loan issuing 15 institutions
must not undertake interest or funding risk or     at least they must or
will not undertake such risks above a     certain maximum, partly be able
to contribute to minimize     costs of the debtor so that the loan with
adjustable interest     rates gets as inexpensive as possible within the
given pre- 20 conditions.       BRIEF DESCRIPTION OF THE INVENTION
This problem has been solved by means of the present inven-     tion which
provides a method for the processing of data by     means of a computer, a
computer system or a data processing 25 system, in the following called a
computer system according     to which method the type, the number and the
volume of finan-     cial instruments with regard to their function which
may also     be called funding principals, for the funding of a loan with
equivalent proceeds to a debtor are determined, the loan 30 being designed
to be at least partially refinanced during the 



remaining term to maturity of the loan, requirements having     been
determined as to a maximum difference in proceeds     between the total of
the market price of the volume of the     financial instruments used for
the funding of the loan on the 35 one hand and on the other hand the
principal of the loan, and
7      requirements having been determined as to a maximum difference
between     the interest rate and the yield of the financial instruments
used for the     funding, which method comprises: 5  (a)   loading and
storing, in a memory or a storage medium of the     computer system, a
first set of data indicating the parameters: principal of     the loan,
term to maturity, and profile of repayment of the loan,     (b)   loading
and storing, in a memory or a storage medium of the     computer system, a
second set of data indicating a desired/intended profile 10  of
refinancing, such as one or more point(s) in time at which refinancing is
to be performed, and indicating the amount of the remaining debt to be
refinanced at said point(s) in time,            and/or which second set of
data indicating a      desired/intended profile of funding such as a  15
desired/intended number of financial instruments applied for the funding
with their type and volume,     (c)  loading and storing, in a memory or a
storage medium of the     computer system, a third set of data indicating a
maximum difference in     balance within a predetermined period, a maximum
difference in proceeds 20  and a maximum difference in interest rate
equivalent to the difference 



between the interest rate on the loan and the yield of the financial
instru-      ments applied for the funding,      (d)   determining and
storing, in a memory or a storage medium of the      computer system, a
fourth set of data indicating a selected number of financial 25
instruments with inherent characteristics such as type, price/market price,
and      date of the price/market price,      (e)  determining and storing,
in a memory or a storage medium of the computer      system, a fifth set of
data representing a first interest rate on the loan,      (f)   calculating
and storing, in a memory or a storage medium of the 30  computer system, a
sixth set of data representing a first profile of      repayment and
interest corresponding to repayment and interest for debtor      as well as
a first profile of remaining debt, the first profile of repayment      and
interest and the first profile of remaining debt being calculated
8     on the basis of the principal of the loan, term to maturity, and
profile of     repayment loaded under (a), the profile of refinancing
and/or profile of     funding loaded under (b), and the interest rate on
the loan determined 5  under (e),     (g)    selecting a number of
financial instruments of the financial     instruments under (d) stored,
and calculating and storing a seventh set of     data indicating the
selected financial instruments with their volumes to be     used in the
funding of the loan, which seventh set of data is calculated on 10  the
basis of the under (f) determined first profile of repayment and interest
and first profile of remaining debt, the under (b) indicated profile of
refinancing, and/or the under (b) indicated profile of funding as well as
the     under (c) determined requirements to the maximum difference in
balance,     the maximum difference in proceeds, and/or the maximum
difference in 15  interest rate, and, in case of refinancing, where
financial instruments from 



a previous funding have not yet matured, the type, the number and volume
of these instruments, performing one or more recalculations, if necessary,
including selecting a new number of the financial instruments stored under
(d), if necessary, storing in a memory or a storage medium of the computer
20  system after each recalculation, the recalculated interest rate, the
recalculated profile of repayment and interest, the recalculated profile of
remaining debt, and the selected financial instruments with their
calculated     volumes, until all under (c) indicated requirements have
been fulfilled,           followed by, if desired, transcribing,
transferring to a storage medium 25  or transmitting to another computer
system the combination so determined      of the type, the number, and the
volumes of financial instruments for      funding of the loan, preferably
together with the calculated interest rate,      preferably together with
the calculated profile of repayment and interest,      and preferably
together with the calculated profile of remaining debt. 30      Further to
the loaded, determined and/or calculated data being stored in a      memory
or on a storage medium they may be         WO 97/38383
PCT/DK97/00044                                   9     transcribed to a
display or a printer. The applied memories    may e.g. be electronic
memories such as ROM, PROM, BEPROM or    RAM and the storage media may e.g.
be tapes, discs or CD-ROM.      It will also be possible to load data for
the use of or 5 resulting from the data processing according to the
invention     in one set of memories or storage media which may be part of
the first or second computer system and to transfer these     data onto a
second set of memories or storage media which may 



be part of the second or first computer system, these data 10  being
transferred e.g. via a data transmission line or net     combining the
first and the second computer system, or wire-     less e.g.
electro-magnetically or optically.       The method according to the
invention calculates the volumes     of the individual financial
instruments which are to be sold 15  to finance the loan. Normally, these
volumes will not be     whole or round figures, and in certain cases they
may be     fairly small. The loan issuing institution solves the
divisibility problem by adding together many small loans when     financial
instruments are sold in the market. The essential 20  part is, naturally,
that the loan issuing institution of the     individual loan makes an exact
registration of the volume of     each individual financial instruments
applied for the fund-     ing.       It will be appreciated that the order
of the above-mentioned 25  loadings/determinations/storages (a)-(d) is
arbitrary, and,     therefore, that the sequence in letters does not
indicate an     equivalent, compulsory sequence in the steps. Step (e) may
also be carried out anywhere else in the sequence, unless,     which is
often preferred, the computer system is selected to 30  calculate a first
guess at the interest rate in which case     step (e) will follow at least
step (d). Instead of the ex-     pression that data are loaded/determined
and stored in the     individual steps, it may simply be expressed (and
should be     regarded as an equivalent to the first expression form) in 35
that the method according to the invention by means of the       
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10     computer system is calculated on the basis of stored input of
data set (a) - (e), the first interest rate (e) as mentioned    above may
be a guess, naturally, which is also made by means    of the computer
system according to predefined rules, and 5 which is then stored.      The
requirement as to the maximum difference in balance is    related to a
period in which according to the legislation or    practice forms the basis
in connection with the calculations,    may be a calendar year, a year
which does not follow the 10 calendar year, but comprises the date of an
interest and     repayment to a creditor or another period either
comprising     or not comprising the date of an interest and repayment to a
creditor. In Denmark a strict balance requirement must be     fulfilled per
calendar year. 15 In the calculation of data corresponding to the volumes
of     the financial instruments applied for the funding, the re-
quirement as to a maximum difference in balance according to     Danish
rules of mortgage loans is given by a strict balance,     i.e. that no
substantial difference in balance occurs or 20 expressed differently, the
difference is practically zero.     The method according to the invention
may also be used in     connection where a certain difference in balance is
tolerated     or perhaps even desired, this tolerance or positive differen-
ce in balance being stored as a part of the data set in (c).   25 In
connection with the calculation according to the invention     both the
requirement as to the difference in proceeds and the     requirement as to
the difference in interest rates and the     requirement as to the
difference in balance may be indicated     in different ways. For example,
data indicating a direct 



30 maximum d.  ference between the total amount of the market     price of
tne volumes of the financial instruments applied for     the funding and
the principal of the loan may be loaded, just     as data indicating a
direct maximum difference between inter-     est rate and the yield of the
financial instruments applied 35  for the funding may be loaded, and data
directly indicating a     maximum difference in balance allowed. In a
preferred embodi-         WO 97/38383
PCT/DK97/00044                                   11     ment of the method,
the requirement as to a maximum differen-    ce in proceeds is, however,
loaded as data indicating a    convergence condition for the difference in
proceeds and/or    the requirement as to the maximum difference in balance
5  between interest rate and the yield is given by the storing     of data
indicating a condition of convergence for the differ-     ence in interest
rate and/or the requirement as to the maxi-     mum difference in balance
is given by means of a condition     for convergence for the difference in
balance.   10 Usually, in connection with the raising of the loan there is
no coincidence of on the one hand the receipt date and/or     repayment
date of the loan and on the other hand the payment     date of the
financial instruments which is the reason why the     calculation according
to the method is preferably adjusted as 15  to a possible difference
between on the one hand the disbur-     sement date of the loan and/or
repayment date and on the     other hand the payment date of the financial
instruments in     that a proportional adjustment is made as to the already
past 



part or the remaining part of the payment period and redemp- 20 tion
period, respectively. Data may here be loaded or calcu-     lated e.g.
indicating an adjustment factor for the use of the     calculation.
The calculation method according to the present invention may     also be
used in cases where the loaded data indicate that 25 more than one payment
will be made by the debtor within one     creditor payment period.       In
order to be able to calculate the volume of financial     instruments,
information is loaded or presented under (b) as     to which point(s) in
time refinancing is desirable and how 30 much should be refinanced at the
said points in time. In one     case, which is important in practice, the
loaded data indica-     te that full refinancing of the remaining debt is
made by the     end of a predetermined period which period is shorter than
the term to maturity of the loan and in a second important       WO
97/38383                                       PCT/DK97/00044
12      case the loaded data indicate that a refinancing of the
remaining debt is made with a fixed annual quota.       The method
according to the invention may be used both for     the determination of
the number and the volume of financial 5 instruments in cases where the
loan is to be calculated for 



the first time, i.e. the first funding situation as in the     situation
where a refinancing is calculated. The expression     funding thus both
comprises "new funding" and "refinancing".     Apart from parameters
mentioned under (a)-(e), in the 10  refinancing situation calculations
include information on     type, number and volume of the financial
instruments, pro-     vided that they have not matured at the points in
time of the     refinancing. This information is usually stored in the com-
puter system from the previous calculation, but it is, of 15  course,
within the scope of the invention to load this infor-     mation. It is
appreciated that the parameters under (a)-(e)     are parameters relating
to the said funding situation, so     that in cases where a refinancing is
calculated the parame-     ters will, naturally, relate to the remaining
debt of the 20  loan relating to the principal of the loan, and the parame-
ters will relate to the remaining term to maturity relating     to the term
to maturity.       In the present description and claims, the expression
"finan-     cial instruments" has the ordinarily applied meaning and thus
25  covers, among others, all types of interest related debts,     i.a. all
types of bonds including zero-coupon bonds and     derivatives like
options, interest swaps, CAPS and FLOORS.       When in the method
according to the invention calculation is     made as to derivatives which
are not directly interest bear- 30  ing, it is appropriate to begin by
making a calculation of     the expected payment flows in order to be able
to calculate     an internal interest rate, whereby the payment flow or
flows     or the likely payment flow/flows is/are expressed in parame-
ters corresponding to the above-mentioned parameters for 35 interest
bearing debts first and foremost a yield. An option    
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13     at a price of DKK 100 has a probability of 50 % to result in
proceeds amounting to DKK 210 at the end of a term to maturi-    ty of 1
year as well as a probability of resulting in pro-    ceeds of DKK 0 based
on a purely statistic calculation of the 5  average proceeds amounting to
DKK 105 and an expression of    the relevant parameters as a price of DKK
100, a market price    of 100 and an interest rate of 5% per year which -
together    with the interest rate on other applied financial instruments
- must form the basis, when it is being checked whether the 10  requirement
as to maximum difference in interest rate has     been fulfilled. Then
these parameters may be loaded in the     computer system. Alternatively,
and often desired, the data     which are loaded as characteristics for the
instruments in     (d) above may be data defining the said financial
instruments 15  directly, and the computer system may be prepared to make a
recalculation of parameters characterizing an interest bear-     ing debt
according to predetermined principles. In case of     CAPS or FLOORS the
same procedure may be used as the same     payment flows may be expressed
by means of equivalent inter- 20  est bearing instruments the
characteristics of which may then     be stored as indicated in (d), or the
computer system may     preferably be prepared to make a recalculation of
the parame-     ters characterising an interest bearing claim according to
predetermined principles. It is appreciated that in the 25  individual case
a calculation may be made on the basis that     in the individual funding
or refinancing situation a mixture     of different types of financial
instruments may be used, each     type of instrument indicating the
characteristics to be     applied for the calculation. In this situation
the fulfilment 30  of the requirement as to a maximum permitted difference
in 



interest rate is checked preferably on the basis of a total     calculation
which is based on the total payment flows from     all financial
instruments applied. Alternatively, a weighted     average of interest
rates of the individual instruments may 35  be used.       Thus, in
connection with the method according to the inven-     tion calculations
may be made on the basis of different types         WO 97/38383
PCT/DK97/00044                                   14      of financial
instruments or funding principals, but in one     case, which is important
in practice, a calculation is made     on the basis of bonds with a maximum
term to maturity corre-     sponding to the refinancing period. The bonds
are usually 5 non-callable bullet bonds including zero coupon bonds. As
explained above, the method according to the invention may be     used for
the calculation in connection with other types of     financial instruments
like e.g. bonds used for serial loans,     bonds used for annuity loans,
options, CAPS or FLOORS.   10 The conventional meaning of the type of a
financial instru-     ment is the combination of all basic information or
basic     data altogether defining the said financial instrument unam-
biguously, so for mortgage bonds it is the nominal principal,     face
value, date of maturity, all dates fixed for payment of 15  interest and
the ex-coupon date, i.e. the deadline for the     person to receive the
first occurring yield on the bond as 



well as possibly the call yield, i.e. the formula used for     the
calculation of the payment flow of the bond to an annual     yield. The
number of financial instruments indicates how many 20 different financial
instruments should be indicated as having     been applied. The volume
indicates how many entities of the     individual financial instrument or
how large a nominal sum of     the individual financial instruments should
be indicated as     having been applied.   25  The expressions "profile of
repayment", "profile of remaining     debt" and "profile of repayment and
interest" indicate the     development over time of repayment, remaining
debt and repay-     ment and interest, respectively, according to normal
prac-     tice.   30  The expressions "profile of financing" and "profile
of fund-     ing", respectively, indicate the type, the number and the
volume of the financial instruments applied for funding. In     the present
description and claims, the expression may be     used for both the desired
or intended profile of funding 35 loaded and stored under (b) and which may
not be fulfilled,                                                   15
and for the exact profile of funding which is the result of the
calculations     after the application of the method according to the
invention.  



5  The expression "profile of refinancing" indicates which points in time
and     with which amounts the loan must be refinanced.       It should be
noted that the desired/intended profile of refinancing which is     stored
as a second set of data under (b) above, may in some cases be 10 rewritten
as a profile of funding, i.e. as a number of financial instruments     with
their type and volume. An indication of a desired annual interest rate
adjustment percentage of 100 may, for example, be rewritten in such a way
that the loan is to be funded desirably only through sales of bullet bonds
with a term to maturity of 1 year. It is appreciated that the invention
also 15 comprises the case where a rewriting has taken place in the data
loaded     under (b).       The method according to the invention
determines data representing an     interest rate and forming the starting
point of the calculations. 20      In cases where in (d) no instrument has
been selected having payment      within the period of the first occurring
point in time when according to the      profile of refinancing loaded
under (b) a refinancing must be performed,      the calculations concern a
situation where the result of at least one of the 25        30      
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16      financial instruments for the funding will be negative, i.e.
that the debtor in the first occurring period must buy one or     more
financial instruments in order for the balance require-     ment to be
fulfilled. As it appears from the following, it is 5 presently preferred
that measures are made to change the     calculations so that they do not
result in negative volumes     of the financial instruments.       In cases
where it is indicated in the loaded profile of     refinancing that full
refinancing is to be made, the finan- 10 cial instruments applied for the
funding e.g. may be calcula-     ted in the same way as the initial
financial instruments, in     other words, a new calculation may be made
according to the     method of the volume of financial instruments for the
funding     of a new loan, where the principal of the new loan is 15
equivalent to the principal of the loan to be refinanced.       In another
embodiment of the invention it may be indicated in     the loaded data
equivalent to the profile of refinancing that     a partial refinancing of
the remaining debt must be made.     Thus, according to the present
calculation method a solution 20 as to the volume of the financial
instruments constituting     the principal may be found, if e.g. it has
been loaded that a     refinancing is desired periodically with a
predetermined     period, the period being shorter than the term to
maturity of     the loan. A solution may also be calculated if it is indi-
25 cated that a periodical refinancing of a fraction of the     remaining
debt of the loan, the denominator corresponding to     the total number of
years of the financial instrument having     the longest term to maturity
when the loan was raised. Here 



the selected period may be e.g. 1 year, but other periods 30 like 2, 4, 5,
6 or 10 years may be selected. Furthermore,     periods corresponding to a
total number of months, e.g. 2, 3,     4 and 6 months may be selected.
In connection with full or partial refinancing, normally one     or several
new refinancing instruments will be needed which 35 are not comprised in
the range of initial financial instru-       WO 97/38383
PCT/DK97/00044                                   17     ments forming the
range of funding principals applied when    the loan was raised, or when a
previous refinancing of the    loan was made. Normally, these new
refinancing instruments    will have a term to maturity, so that they
mature at a later 5  point in time than the points in time at which the
range of    initial financial instruments mature.      In case of partial
refinancing, the refinancing may also    include a funding by the use of an
additional funding to the    financial instruments or funding principals
remaining at the 10  points in time of the refinancing. In the following,
the     volume of such additional funding and new refinancing instru-
ments are also indicated as the  additions to the volume of     the
financial instruments.       The calculation method according to the
present invention may 



15  also provide a solution as to the volume of the additions to     the
financial instruments used in the funding. In connection     with
calculation of the amount of these additions, data     comprising possible
new refinancing instruments within the     range of selected financial
instruments must be loaded. In 20  case of calculation of refinancing the
requirements to pro-     ceeds may e.g. be given as a requirement to the
difference     between on the one hand a funding demand based on the
balance     requirement, and on the other hand, the  sum of the market
price of the additions to the financial instruments.   25  As mentioned
before, a refinancing may be made by the issue     of new financial
instruments as well as an additional issue     of already applied financial
instruments. However, it will     also be possible to repurchase already
applied financial     instruments. In cases where a repurchase is
permitted, the 30 volume of the financial instruments may be calculated as
a     calculation in the start or initial situation.       The Danish
mortgage credit institutions usually prefer that     no repurchase is made.
In this case the amount of the addi-     tions to the financial instruments
according to a preferred
18      embodiment of the method will be calculated taking into
consideration the     volumes of the previously applied financial
instruments at the points in 



time of the refinancing, data being loaded indicating that no repurchase 5
must be made within the applied ranges of financial instruments.       In
an important embodiment of the invention, in the following detailed
description also called Type F, the set of data under (b) indicates that a
calculation has to be made in the case where a full refinancing of the 10
remaining debt is to be performed periodically with a predetermined
period, which period is shorter than the term to maturity of the loan,
which     method for determination of the indicated volumes of financial
instruments     in step (g) comprises calculating the difference in
proceeds for the     calculated volumes of the financial instruments
applied for the funding 15  and/or calculation of a change in the interest
rate on the loan, said change     in the interest rate preferably being
calculated taking into consideration the     calculated difference in
proceeds, and calculating as to whether the change     in the interest rate
is so small that the interest rate on the loan fulfils the     requirement
as to a maximum difference in interest rate or a convergence 20  condition
of the difference in interest rate, or whether the change in the
interest rate is so small that the requirement as to a maximum difference
of      proceeds or a convergence condition for the difference in proceeds
is      fulfilled.   25  In case the difference in proceeds or the
difference in the interest rate is      not fulfilled, the recalculations
as to Type F include one or more interest      rate iterations, each
interest rate iteration including          calculating and storing, in a
memory or a storage medium of the      computer, data indicating a new
interest rate, which is preferably based on 30  the previous interest rate
on the loan and the calculated change in the      interest rate,
calculating and storing, in a memory or a storage medium of the
computer, data indicating a new profile of repay-      



19      ment and interest and new profile of remaining debt for debtor,
which new     profile of repayment and interest and new profile of
remaining debt are     calculated taking into consideration the new
interest rate on the loan, the 5  principal of the loan, term to maturity
and profile of repayment loaded     under (a) an the profile of refinancing
and/or the profile of funding loaded     under (b), and
calculating and storing, in a memory or a storage medium of the
computer system, data indicating a new set of volumes for the financial 10
instruments applied for the funding.       The interest rate iteration is
preferably made by using a numeric     optimization algorithm or by "grid
search".   15 Examples of numeric optimization algorithms are a Gauss-
Newton     algorithm, a Gauss algorithm, a Newton-Rampson algorithm, a
quadratic     hill climbing algorithm, a quasi-Newton algorithm, a maximum
likelihood     algorithm, a method of scoring algorithm and a BHHH
algorithm. A Gauss-     Newton algorithm has proved to be very appropriate
as it appears from the 20 detailed description of Type F.       When the
relevant requirement(s) as to a maximum difference in proceeds     and/or
the requirement as to a maximum difference in interest is/are being
fulfilled as to the Type F embodiment, it is appropriate to determine 25
whether all the calculated volumes of financial instruments are positive.
In      case the calculated set of volumes comprises at least one negative
volume,      a selection may be to apply the result as such, meaning that
the calculation      indicates that the debtor is to buy one or more
financial instruments in      order to fulfil the balance requirement. As
mentioned above, this is usually 



30 not preferable, and therefore the method according to the invention
usually      in this case further comprises either          i) selection of
a new number of financial instruments among the under      (d) stored
financial instruments, in that one or more of the instruments in      the
new number of instruments         WO 97/38383
PCT/DK97/00044                                   20      is/are determined
in such a way that the payment on     this/these falls due relatively later
in relation to the     original number of financial instruments, whereafter
a     recalculation is made as indicated in connection with the 5
description of the Type F embodiment now and in the follow-     ing, or
ii) the negative volume or the negative volumes is/are     set equal to 0,
whereafter recalculation is made as indicated     in connection with the
description of the Type F embodiment 10 now and in the following.       In
case the loaded data indicate that a partial refinancing     is to be made,
the volumes of the financial instruments in a     preferred embodiment
applied for the funding or the     refinancing is to be calculated to
follow the remaining debt 15 development appearing from the profile of the
remaining debt.     This calculation may include the use of a first
function     adapted to the remaining debt profile as explained in the
following. For example, in case the loaded data indicate a     difference
between on the one hand the payment date of the 20 loan and/or repayment
date of the loan, and on the other hand 



the payment date of the financial instruments, it is possible     in
connection with the calculation according to a preferred     embodiment of
the invention to determine the volume or vol-     umes of one or more
financial instruments in such a manner 25 that this instrument or these
instruments does/do not follow     the polynomial function, but contribute
(s) to a solution to     the above marginal conditions.       In a
preferred embodiment of the invention a determination is     made as to
whether the calculated volumes of financial in- 30 struments fulfil one or
more predetermined convergence condi-     tion(s). If such condition or
condition(s) is/are not ful-     filled in connection with the method
according to the present     invention one or more iterations may be
calculated until the     new set of data of financial instruments fulfils
one or more 35 convergence condition(s).         WO 97/38383
PCT/DK97/00044                                   21     In a preferred
embodiment of the method according to the    invention, the function
coefficients are to be calculated on    the basis of a difference in
calculated proceeds and/or a    difference in a calculated profile of
refinancing, preferably 5  corresponding to the difference between on the
one hand a    funding demand based on the balance requirement, and on the
other hand a desired refinancing.      In case that the calculation
according to this embodiment of 



the method determines that the calculated volumes of finan- 10  cial
instruments applied for the funding or refinancing do     not fulfil the
determined requirements from the loaded data     as to a difference in
proceeds or a difference in the inter-     est rate, then one or more
recalculations  in the form of     interest iterations will  be made in a
preferred embodiment, 15  determining or calculating a new interest rate,
whereafter a     new set of financial instruments is calculated. An
interest     iteration is made until the requirements as to a difference
in proceeds or difference in the interest rate is fulfilled.     In
chapters 3 and 4 examples provide a detailed explanation 20  as to this
embodiment of the method according to the inven-     tion.       The
following is a detailed description of the case where a     set of data (b)
indicates a calculation in case that a par-     tial refinancing of the
remaining debt is to be made periodi- 25  cally within a predetermined
period, the period being shorter     than the term to maturity of the loan,
e.g. in the way that     the refinancing equals a fixed fraction of the
remaining debt     of the loan. In connection with this embodiment, which
is     called P in the following detailed description, some or all 30  of
the financial instruments applied for the funding are     calculated in the
first calculation in step (g) so that they     primarily follow a
shifted-level profile of remaining debt,     whereafter, if necessary,
recalculations are made until all     under (c) indicated conditions are
fulfilled.          



22      The adjustment into a shifted-level profile of remaining debt
appropriately     occur in that the volume of some or all of the financial
instruments in the     calculation in step (g) and possibly in one or more
recalculations made in 5 step (g) are calculated by using a function which
is adapted to a shifted-     level profile of remaining debt. The
appropriate function is a polynomial     function with a maximum degree
equivalent to the number of financial     instruments applied.   10  The
polynomial function is appropriately calculated by the use of a statistic
curve fit method. It has been found that the method of the least squares is
an     appropriate statistic curve fit method, but other statistic curve
fit methods     like other maximum likelihood methods or cubic splines
methods are also     interesting methods for this use. 15     In the
embodiment called Type P, a recalculation of all of or some of the in
(f) and (g) mentioned data, and/or one or more function coefficients to
this     function representing the shifted-level profile of remaining debt,
and/or the     interest rate takes place by use of iteration made by using
numeric 20  optimization algorithms or by grid search. Also in this case,
as an     optimization algorithm, one of the above, optimization algorithms
mentioned     in connection with Type F may be used, and also in this case
the optimization     algorithm is, appropriately, a Gauss-Newton algorithm.
25  In case that the determined requirements as to the difference in
proceeds     and/or the difference in interest rates and/or the difference
in balance     calculated, taking into consideration the profile of
refinancing loaded     under (b) are not fulfilled, then the recalculation
in connection with Type P     embodiments may include one or more
iterations, each iteration comprising 30         calculating and storing
data indicating a new interest rate and/or            calculating and
storing data indicating a new profile of repayment      and interest and
profile of remaining debt for   



23      debtor, which profile of repayment and interest and profile of
remaining     debt are calculated taking into consideration the new
interest rate, the     principal of the loan, term to maturity and
repayment arrangement loaded 5 under (a) and the profile of refinancing
and/or the profile of funding     loaded under (b), and/or
calculating and storing data indicating a new set of coefficients for the
function which is adapted to the shifted-level profile of remaining debt,
and/or 10       calculating and storing data indicating a new set of
volumes of the     financial instruments applied for the funding, which new
set of volumes is     calculated on the basis of the financial instruments
already determined for     the funding, and the new profile of repayment
and interest, and the profile     of remaining debt as well as the
requirement as to the maximum difference 15  in balance.       In the
example mentioned below in the detailed description it has been     chosen
to iterate as to the proceeds requirement and taking into     consideration
the extended difference in balance of the profile of 20  refinancing loaded
under (b), and only when the two requirements are     fulfilled, iteration
is carried out as to the interest rate. It is appreciated     that the
iteration may be made in an arbitrary order, also including the
iteration of- the applied function, the so-called trend function.   25  In
this case, the method in step (g) comprises determination of whether the
calculated volumes of financial Instruments fulfil at least two of two or
more predetermined convergence conditions, which are preferably 



calculated taking into consideration a difference in calculated proceeds
and     a difference in calculated balance taking into consideration the
profile of 30  refinancing loaded under (b), and in the case that the
calculated volumes of      financial instruments do not fulfil these
conditions, then the recalculations      may include one or more iterations
of the coefficients for the function      which is adjusted to a
shifted-level profile of remaining debt, each      comprising
24             calculating and storing data indicating two or more new
function     coefficients for the function representing the shifted-level
profile of     remaining debt, 5        calculating and storing data
indicating a new set of volumes for the     financial instruments applied
for the funding, which new set of volumes is     calculated taking into
consideration the new function representing the     shifted-level profile
of remaining debt,           determining whether the new set of calculated
volumes of financial l0  instruments fulfils the at least two or more
predetermined convergence     conditions,      until the new set of
calculated volumes of financial instruments fulfils     these conditions.
This or these new function coefficient(s) is/are     appropriately
calculated taking into consideration the difference in 15  calculated
proceeds and a difference in balance calculated taking into
consideration the profile of refinancing loaded under (b).   



A calculation may be made as to the difference between the interest rate on
the loan and the yield on the calculated volumes of the financial 20
instruments, in that it is calculated whether the difference in interest
rate is      so small that it fulfils the requirement as to a maximum
difference in      interest rate or a convergence condition for the
difference in interest rate,      and in case the determined requirements
as to the interest rate difference      are not fulfilled then the
recalculations may comprise one or more interest 25 iteration(s) each
interest iteration comprising         calculating and storing a change in
the interest rate, which change in      the interest rate is preferably
calculated taking into consideration the      difference between the
interest rate on the loan and the yield on the      calculated volumes of
the financial instruments, for instance by use of a 30  Gauss-Newton
algorithm,           calculating and storing data indicating a new interest
rate which is      preferably based on the previous interest rate and the
calculated change in      the interest rate to the interest rate,
25          calculating and storing data indicating a new profile of
repayment and     interest and profile of remaining debt for debtor, which
profile of     repayment and interest, and profile of remaining debt are
calculated taking 5 into consideration the new interest rate, the principal
of the loan, term to     maturity, and profile of repayment loaded under
(a) , and the profile of     refinancing and/or the profile of funding
loaded under (b),          calculating and storing data indicating a new
set of coefficients for the     function adapted to the shitted-level
profile of remaining debt, and 10       calculating and storing data
indicating a new set of volumes for financial     instruments applied for
the funding. 



It is also within the scope of the invention in connection with the
calculations     as to Type P to determine all in one whether the
calculated volumes of 15 financial instruments fulfil at least three of
three or more predetermined     convergence conditions which are preferably
calculated taking into     consideration a difference in calculated
proceeds, a difference in balance     calculated taking into consideration
the profile of refinancing loaded under     (b.) and a maximum difference
in interest rates, and in case the calculated 20 volumes of financial
instruments do not fulfil these conditions, then allowing     the
recalculations to comprise one or more iteration(s), each iteration
comprising           calculating and storing a change in the interest rate,
which change in the     interest rate is preferably calculated taking into
consideration the difference 25 between the interest rate on the loan and
the yield of the financial instruments,           calculating and storing
data indicating a new interest rate preferably     based on the previous
interest rate and the calculated change in the interest     rate to the
interest rate,           calculating and storing data indicating a new
profile of repayment and 30 interest and a profile of remaining debt for
debtor, which profile of repayment      and interest and profile of
remaining debt for the debtor are calculated taking      into consideration
the new interest rate, the principal of the
26      loan, term to maturity, and profile of repayment loaded under (a),
and the     profile of refinancing, and/or the profile of funding loaded
under (b),         calculating and storing data indicating a new set of
coefficients for the 5  function adapted to the shifted-level profile of
remaining debt, and 



calculating and storing data indicating a new set of volumes for
financial instruments applied for the funding, which new set of volumes is
calculated taking into consideration the new function representing the
shifted-level profile of remaining debt, 10     determining whether the new
set of calculated volumes of financial     instruments fulfils the at least
three or more predetermined convergence     conditions.       Also in this
connection the iterations may be made by the use of one 15  numeric
optimization algorithm, preferably a three-dimensional Gauss-     Newton
algorithm.       In case the calculated set of volumes includes at least
one negative volume     when calculating type P. this or the negative
volumes may preferably be set 20  equal to 0, whereafter the calculations
continue on the basis of the so      determined volumes of financial
instruments - to avoid negative volumes in      the result, cf. the above
comments concerning the normally undesired fact      that debtor is to buy
financial instruments.   25  According to an embodiment of the invention it
will also be possible to      determine the volumes of the applied
financial instruments for the loan in      cases where data are loaded
corresponding to the profile of funding desired      by the debtor
comprising the desired financial instruments. In this case the
calculations may also comprise the calculation as to whether the volumes 30
of financial instruments in the indicated profile of funding fulfils the
requirement as to a maximum difference in proceeds, and in case the
indicated volumes do not fulfil this requirement, then according to a
preferred embodiment of the invention one or more changes of the previ-
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27     ously indicated volumes is/are carried out, carrying out    changes
until the new set of financial instruments fulfils    the requirement as to
a maximum difference in proceeds.   5  Further to the calculation of the
proceeds requirement, it is    preferred that a calculation is made as to
whether the requi-    rement for a maximum difference in balance is
fulfilled, and    in case the calculated volumes do not fulfil this
require-    ment, one or more calculation(s) of the new financial instru-
10  ments which do not fulfil the requirement as to a maximum
difference in balance is/are made.       Preferably, a calculation of new
financial instruments will     be made for one or more financial
instrument(s), to which     repayments are to be made for a period, in
which the require- 15  ment as to maximum difference in balance has not
been fulfil-     led. In a preferred embodiment according to the invention,
the calculation will perform for one or more financial in-     strument(s),
to which repayments are to be made in the last     period when the
requirement as to a maximum difference in 20  balance has not been
fulfilled. Preferably, the calculation     of new financial instruments is
based on the difference in     balance for the periods in which the
corresponding previous     financial instruments do not fulfil the
requirement as to a     maximum difference in balance.   25 In general, it
applies according to the method according to     the invention that it is
often possible after the result has     been reached to make a new
calculation on the basis of other     instruments with the intention of
finding out whether a 



cheaper loan is obtainable.   30 The range of financial instruments
determined under (d) is      selected among a number of available financial
instruments.      It is appreciated that, if desired, this number of
instru-      ments may be loaded into a data base in the computer system
or be available via a net and that, if desired, the determi-  35 nation may
be performed automatically or semi-automatically
28      by means of a computer system according to the previously
determined     criteria or functions.   5  The invention also relates to a
data processing system such as a computer     system for the determination
of the type, the number and the volume of     financial instruments for the
funding of a loan with equivalent proceeds to     a debtor, the loan being
designed to be at least partially refinanced during     the remaining term
to maturity, requirements having been determined as to 10  a maximum
difference in balance between on the one hand payments on the     loan and
refinancing of remaining debt and on the other hand net payments     to the
owner of the financial instruments applied for the funding,
requirements having been determined as to a maximum difference in
proceeds between on the one hand the sum of the market price of the 15
volumes of the financial instruments applied for the funding of the loan
and on the other hand the principal of the loan, and requirements having
been determined as to a maximum difference between the interest rate on 



the loan and the yield of the financial instruments applied for the
funding,     which data processing system comprises: 20      (a) means for
loading and storing a first set of data which indicates the
parameters: principal of the loan, term to maturity, and profile of
repayment of the loan.      (b)  means for loading and storing a second set
of data which indicates a 25  desired/intended profile of refinancing such
as one or more point(s) in time      at which refinancing is to be
performed, and which profile indicates the      part of the remaining debt
to be refinanced at the said point(s) in time,            and/or which
second set of data indicates a desired/intended profile      of funding
such as a for desired/intended number of financial instruments 30  for the
funding and/or the volumes of such said financial instrument,      (c)
means for loading and storing a third set of data which indicates a
maximum difference in balance within a predetermined period, a maximum
difference in proceeds and a
29     maximum difference between the interest rate on the loan and the
yield of     the financial instruments applied for the funding,     (d)
means for loading and storing a fourth set of data which indicates a 5
selected number of financial instruments with inherent characteristics such
as type, price/market price, and date of price/market price,     (e) means
for loading and storing a fifth set of data which represents a     first
interest rate on the loan,     (f)  means adjusted for calculating and
storing a sixth set of data which 10  represents a first profile of
repayment and interest equivalent to interest     and repayment for debtor
as well as a first profile of remaining debt, the     means being adapted
to calculate the first profile of repayment and 



interest, and the first profile of remaining debt on the basis of the
principal     of the loan, term to maturity, and profile of repayment
loaded under (a), 15  the profile of refinancing and/or profile of funding
loaded under (b), and     the interest rate on the loan determined under
(e),     (g) means adjusted for selection of a number of financial
instruments     among the financial instruments stored under (d) and which
means are     adapted for calculating and storing of a seventh set of data
indicating the 20  volumes of these selected financial instruments for the
funding of the loan,      which means are furthermore adapted for
calculation of the seventh set of      data on the basis of the first
profile of repayment and interest and the first      profile of remaining
debt determined under (f), the under (b) indicated      profile of
refinancing, and/or the profile of funding indicated under (b) as 25  well
as the determined requirements to a maximum difference in balance, a
maximum difference in proceeds, and/or a maximum difference in interest
rate determined under (c), and in case of refinancing where there is still
non-matured financial instruments from a previous funding, the type, the
number and the volume of these financial instruments, the means for 30
calculation being adjusted, it necessary, to carry out one or more
recalculation(s), comprising, if necessary, selecting a new number of the
financial instruments stored under (d), the
3 0      means being further adapted, after each recalculation, to store
the     recalculated interest rate, the recalculated profile of repayment
and     interest, and the recalculated profile of remaining debt, and the
selected 5  financial instruments with their calculated volumes, until all
conditions     indicated under (c) have been fulfilled,         means for
transcribing the combination of the type, the number, and 



the volumes of financial instruments for the funding of the loan so
determined, preferably together with the calculated interest rate,
preferably 10 together with the calculated profile of repayment and
interest, and     preferably together with the calculated profile of
remaining debt or for     transferring the combination to a storage medium
or sending it to another     data processing system.   15 The system
according to the present invention thus comprises means for     loading and
storing the necessary data for the calculation. The means for     loading
may comprise a keyboard, but may also comprise means for     electronic
loading via a storage medium or via a network. As mentioned     above, the
means for storing may be electronic  memories like ROM, 20 PROM, ERPROM or
RAM or storage media like tapes, discs or CD-ROM.       Furthermore, the
system comprises means for calculation adapted to make     calculations
which are necessary for the method. In this connection, the     means for
calculation typically comprise one or more micro-processor(s). 25      A
system according to the present invention may be a computer system
programmed in a way that enables the system to make calculations which
are necessary in order to accomplish the method according to the invent-
ion. In this connection it should be noted that according to the present 30
invention different embodiments of the system have been provided,
corresponding to the fact that the different embodiments are designed to
perform the calculations indicated in the above mentioned embodiments
and embodiments of the method according to the invention as claimed.
WO 97/38383                                       PCT/DK97/00044
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Embodiments and details of the method and the system accord-    ing to the
present invention further appear from the claims    and the detailed
description in connection with the drawing    and the examples in chapters
1-6.   5 BRIEF DESCRIPTION OF THE DRAWINGS      Fig. 1 shows an example of
the variation in the bond yield as    a function of the term to maturity,
Figs. 2 and 3 show an example of a loan which financial    instruments
constituting the principal have been calculated 10  according to a method
of the present invention, in which Fig.     2 shows the development in the
interest rate and Fig. 3 shows     the development in the repayment and
interest afterttax,       Fig. 4 shows a schematic flow chart describing a
data pro-     cessing method for the calculation of the volumes of funding
15  principals of the funding of a loan according to a first     embodiment
of the invention, called Type F,       Fig. 5 shows a step in the iteration
process in the Gauss-     Newton algorithm used for calculation of the
interest rate,       Fig. 6 shows a schematic flow chart describing a data
pro- 20  cessing method for the calculation of the volumes of the
funding principals for a loan according to an embodiment of     the
invention called Type F+, which is a continuation of Type     F, if the
latter leads to one or more negative funding prin-     cipal(s), 



25  Fig. 7 shows a schematic flow chart describing the first     steps in a
second embodiment, called Type P[err], Type P[err], Type     P[err] and
Type P[err], for calculation of the amount of funding     principals of a
loan,       Fig. 8 shows a schematic flow chart describing the steps not 30
included in Fig. 5 for the calculation of the volumes of the         WO
97/38383                                       PCT/DK97/00044
32      funding principals of a loan according to the embodiment     called
Type P[err] Type P[err] Type P[err], and Type P[err]       Fig. 9 shows a
schematic flow chart describing an embodiment     called Type P for the
calculation of the funding of princi- 5 pals of a loan,       Fig. 10 shows
an example of a trend function to be used in     the embodiment called Type
P.       Fig. 11 shows an example of an initial trend function and an
adjusted trend function as used in the embodiment called Type 10  P,  



Fig. 12 shows a schematic flow chart describing the different     steps in
a third embodiment, termed the special product, for     the calculation of
the volume of funding principals, and       Fig 13 shows a computer system
to be used in the performing 15  of the methods according to the invention.
GENERAL DESCRIPTION OF LOANS WITH ADJUSTABLE INTEREST RATES       Now
follows a general description of the new type of loans     with adjustable
interest rates allowing an exact calculation     of the principals by an
embodiment according to the present 20  invention, which loan is also
termed LAIR.       The debtor receives exact calculations of different
alterna-     tives concerning the combination of a loan as to term to
maturity and repayment arrangement. For example, debtor may     decide for
himself/herself how often and when a LAIR is to be 25  refinanced and the
part of the debt he/she wants to     refinance.       As an important
element, an investor wants to combine port-     folios where the return is
known with a reasonable certainty.     Internationally, the most well-known
type of bond is non-        WO 97/38383
PCT/DK97/00044  



33     callable bullet bonds. They fulfil the wish for a stable    return
which is also known in advance. However, this is not    the case with
callable Danish bullet bonds.      The principle of LAIR seeks to combine
the desires of the 5  debtor and the creditor. Debtor may want a loan with
a term    to maturity of 30 years, where the investor may have an
maximum investment period of 5 years. When a loan of a term    to maturity
of 30 years is funded only by means of a bond    series of 30 years, as is
the case at the moment, it is 10 difficult to combine the desires of the
two parties.       The two parties meet, the principle of LAIR permitting
fund-     ing with a range of e.g. non-callable bullet bonds with
maturities from 1 to 10 years irrespective of the debtor's     desire of a
loan with a term to maturity of 10, 20 or 30 15 years.       In case of an
interest structure where the short-term inter-     est rate is lower than
the long-term interest rate, see the     example in Fig. 1, in which the
curve 1 shows the interest     rate as a function of the term to maturity
of the loan, it is 20 cheaper for the debtor to provide funding by the
issue of     short-term bonds instead of a long-term bond with a term to
maturity of e.g. 30 years. From the example in Fig. 1 it     appears that
the interest rate on a 1 year loan as of 15     January 1996 was approx. 4
points lower than the interest 25 rate of 30 years.       LAIR can also be
used in connection with loans of e.g. 12     payment periods, i.e. a loan
where debtor makes monthly 



payments of interest and repayments.       It may also be possible to raise
bullet loans with maturities 30 of 1 or 10 years as well as different
combinations of bullet     loans matching the funding need of the
individual debtor.         WO 97/38383
PCT/DK97/00044                                   34      When calculating
the principals of a loan according to the     principle as to LAIR it is
aimed that the profile of repay-     ment and the profile of repayment and
interest by the debtor     follow the profile of e.g. an annuity loan with
a term to  5  maturity of 30 years irrespective of the refinance percentage
and the intervals between the refinancing.       In case the debtor wants a
LAIR with a term to maturity of 30     years this may thus be funded by
issuing e.g. up to 10 bullet     bonds with maturities of 1 to 10 years.
Thus, as the term to 10  maturity of the debtor loan is longer than the
funding, the     loan is to be fully or partially refinanced on its way.
However, a loan with more than 10 financial instruments with     maturities
of more than 10 years may also be selected.       Here, the debtor has
different options. The debtor may choose 15  to refinance 10% of the
remaining debt each year, 50 % every     second year, 100% every fifth year
etc.  



In cases where loans are refinanced by means of bullet bonds,     debtor's
selection of refinancing percentage and refinancing     point in time
determine the number of bullet bonds with which 20 the creditor is to
refinance the loan. If, therefore, the     debtor selects a refinancing of
20 % each year, the creditor     will fund a LAIR by issuing of 5 bullet
bonds with maturities     from 1 to 5 years, if a refinancing of 10% is
selected, the     creditor issues 10 bullet bonds with maturities from 1 to
10 25 years.       As the loan is to be refinanced, the debtor's interest
and     repayments, and interest rate may change upwards as well as
downwards. By each refinancing, debtor's interest rate may     change
depending on the market price at that point in time. 30  The extent of the
change in interest rate depends on the     percentage of the remaining debt
in which the debtor wants to     refinance and the frequency. The larger
percentage and the     higher frequency, the more the interest and
repayment and     interest rate may change. Therefore, the largest effect
of a       WO 97/38383                                       PCT/DK97/00044
35     difference in interest rate is reached if debtor selects 100    %
refinancing of the remaining debt each year.      Figs. 2 and 3 show an
example of a LAIR of 1 million DKK, the    debtor selecting a 10 %
refinancing of the remaining debt 5  each year. Thus, at the time of a
disbursement, the creditor 



issues 10 bullet bonds with maturities of 1 to 10 years. In     the
example, the debtor repays a LAIR as an annuity loan with     a term to
maturity of 30 years. In the example the interest     structure is presumed
unchanged during all 30 years and is 10  equal to the interest structure
shown in Fig. 1.       Fig. 2 shows the development in the interest rate,
and Fig. 3     shows the development in annual repayments and interest.
after tax calculated according to Danish tax legislation. In     Fig. 2,
curve 2 shows the interest rate on a LAIR with a term 15  to maturity of 30
years, while curve 3 shows the interest     rate of a 6 % mortgage credit
loan  with a term to maturity of     30 years. It appears from Fig. 2 that
the interest rate of a     LAIR will not be stable, as a part of the loan
is to be     refinanced each year, and the yield of a term to maturity of
20  1 to 10 years varies. In the example, in year 1 the     refinancing
amount is DKK 100,000, in year 2 - DKK 98,873, in     year 10 - DKK 87,141,
and in year 20 - DKK 60,408.       In Fig. 3 the columns 4 show the annual
repayments and inter-     est after tax, calculated according to the Danish
tax legis- 25  lation, as to the mortgage credit loan with a term to matur-
ity of 30 years shown in Fig. 2, while columns 5 show equiv-      alent
annual repayments and interest after tax as to the LAIR      with a term to
maturity of 30 years shown in Fig. 2. As it      appears from Fig. 3 a LAIR
is cheaper throughout all 30 years  30 than an equivalent mortgage credit
loan with a term to matur-      ity of 30 years. Seen throughout all years,
the saving is      approx. DKK 60,000 after tax, converted into 1996 value.
After the first year, the bullet bond of 1 year matures      simultaneously
with the refinancing of 10 % of the remaining   
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36     debt. Refinancing is implemented by the issue of a new bullet
bond with a term to maturity of 10 years as well as an addi-    tional
issue within 9 other maturities. The same refinancing    procedure is
repeated year 2 and onwards.   5  Thus, a LAIR will be funded by means of
10 bullet bonds until     year 21. From years 21 to 30 the number of bullet
bonds will     be reduced by 1 every year for the loan to mature after the
agreed 30 years. The reduction takes place in connection with     the
refinancing.   10 DESCRIPTION OF PREFERRED EMBODIMENTS       In a preferred
embodiment according to the method the princi-     pal is calculated as a
range of financial instruments equiv-     alent to a range of bullet bonds.
In the following chapters     1-8 a detailed explanation of preferred
embodiments is given 15  for calculation of loan according to methods of
the present     invention, data being loaded equivalent to a range of
finan-     cial instruments consisting of bullet bonds. Calculations
according to the method may, however, also be used for the     application
of bonds with several annual payment periods. 20 Similarly, the calculation
method may also be used when data     equivalent to other financial
instruments are loaded. Thus,     the embodiments mentioned in chapters 1-8
only serve as     examples, as other embodiments according to the invention
may 



be conceivable.   25  A computer system which may be applied in connection
with the     accomplishment of the methods according to the invention is
shown in Fig. 13. The computer system comprises a CPU with     means for
control and connection. The CPU 50 is connected to     a RAM-memory 57, a
Hard Disc 56 and a disc drive 55. The CPU 30 50 may write to and read from
these storage entities by the     aid of the means for control and
connection. Via the keyboard     51 it is possible to enter data for CPU
50, and data entered     for the CPU 50 or calculated by the CPU 50 may be
shown on     the display screen 52. Likewise, the CPU 50 may print entered
WO 97/38383                                      PCT/DK97/00044
37     and/or calculated data from the printer 53. The CPU 50 may be
connected to a network 54 of computer systems, e.g. an intra-    net or
Internet, enabling the CPU 50 to communicate with    other computers, e.g.
to collect data from the network or 5  print data to the network. Data
communicated between the    computer system and the remote entities may be
data describ-    ing financial instruments by means of their type, or it
may    be data entered and/or calculated during the accomplishment    of
the methods according to the invention.   10 CHAPTER 1   



In this chapter an example of a preferred embodiment is     described, in
the following called the Type F model.       The general problem:
Loans which principals are calculated according to the Type F 15  model are
characterized in that all the remaining debt of the     debtor is
refinanced at predetermined points in time. In case     the debtor chooses
to refinance his/her loan e.g. every fifth     year, no purchase of bonds
nor issue of bonds will be per-     formed from the loan is raised until
the end of year 5.   20  Debtor's borrowing need is covered by the issue of
bullet     bonds with maturities of 1 year and onwards until the first
refinancing year.       In order to have payments on the loan which
comprise repay-     ments and payments of interest complying with payments
on the 25  bond for each year, bullet bonds are issued with all matur-
ities up to the duration of the interest rate adjustable     intervals so
that bonds mature each year until the next     interest rate adjustment.
In the period until the refinancing, i.e. in the above 30 example until
year 5 - there will be full compliance between      the debtor's repayments
and interest as well as the principal       
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38      term to maturity and interest payments to be delivered to the
bond holders.       In the year of the refinancing, payment to the bond
holder     will exceed payment from the debtors.   5 The Danish act on
mortgage credit loans requires that there     is a balance each year
between payments to the bond holders     and payments from the debtors
The annual payments of the model may be illustrated as fol-     lows: (the
strict balance principle is used)   10  each year:      Payments from
debtors =                     Payments to the bond holders       or:
Debtor's interest and repayments =                     Bond redemptions +
interest payments to bond holders   15  At any point in time the following
applies for the first     occurring year:            YD(j) = H(j) +  [err]
R[err](i)H(i),  j<m   (A)  



where:     YD(j)   is debtor's repayment and interest in year j. 20  H(i)
is the ith bond principal at a given point in time i.     R[err] (i)  is
the nominal yield on the ith bond principal. The             fact that
there may be more than one coupon rate is             not taken into
account.     m       is the number of bonds at the beginning of the inter-
25          est rate adjustment period and at the same time the
following interest rate adjustment period.     j       indicates the number
of years within the interest             rate adjustment period and numbers
the funding prin-                                        39
cipals. j is thus set to zero after each interest           rate
adjustment.           In the notation, there is a direct compliance between
year and the bond maturing that year.   5  That j in one time may indicate
year and funding principals    is alone due to the fact that the bonds only
have one annual    creditor payment date on 1 January. If the number of
annual    creditor payment dates is changed, the notation must be
changed as well.   



10  As to loans, 1 or 4 annual debtor payment dates may be    selected.
Thus, j cannot also indicate debtor payment dates    without further
notice. In order to facilitate the notation,    debtor's repayment and
interest within one year is, neverthe-    less, called YD(j), just summing
up the payments made on 15 payment dates within the year. Let n indicate
the number of    debtor's payment dates per year,     [err]       where
R[err]  is the interest rate 20  RG(j)  is the remaining debt at the end of
year j     AFD(i) is debtor's repayment in the payment date i     i
indicates the payment date in year i=1, 2,..., n       In connection with
the method corresponding to the Type F 25 model, formula A must be
fulfilled during all years from the     raising of a loan until and
including the year in which the     loan is to be refinanced. However,
there are two years in     which formula A is to be modified - the first
year and the     year when the loan is refinanced.   30 If, in connection
with the calculation corresponding to the     Type F model, it is indicated
that debtor's repayments and     interest comprise quarterly payments, the
sum of the four      
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40      payments from debtor in a given year must be equal to the
creditor payment.       In the first year the sum of debtor's interest and
repayments     must be equivalent to the sum of the principal payment on
the 5 bond having the shortest term to maturity H(1) and interest     on
all bonds lying behind debtor's loan. In addition. in year     1 an
adjustment must be made so that the first creditor     interest payment is
only paid in full by the debtor, if the     loan is raised exactly at a
creditor's payment date.   10 As of year 1 it applies:        YD(1) = H(1)
+ REG  [err]   R[err]H(j)   (B)         REG is here the regulation factor
determining how much the     creditor should receive from the debtor's
interest payment at     the first occurring payment date. REG is determined
as the 15  part of the year in which the loan has existed, and may
therefore assume values between 1/12 and 13/12 because the     bonds mature
ex-coupon 30 November. The remaining part of the     creditor interest
payment is paid by the creditor, who     receives accrued interest upon the
issue of the bonds. In 20  connection with calculation according to the
method of the     invention REG is a figure or a set of data determined in 



advance or loaded for the use of the calculations.       In the year of the
refinancing of the remaining debt (here     called year m) the total
payments on the loan comprise the 25  remaining debt at the end of the year
corresponding to the     interest rate adjustment amount apart from
debtor's repayment     and interest. As to bonds these payments correspond
to pay-     ments on the one bond which have not yet matured. As to the
years in which the loan is interest rate adjusted, (A) may 30 therefore be
formulated as follows:         WO 97/38383
PCT/DK97/00044                                 41     YD (m) + RG(m) = H
(m) + R[err] (m) H (m)    (C)      Thus, the total balance requirement may
be written down as    (seen from the point in time 0):       Year 1:
YD(1) = H(1) + REG  [err]    R[err](j)H(j)     5  Year 2:    YD(2) = H(2) +
[err]  R[err](j) H(j)   



Year m:    YD(m) + RG(m) = [1 + R[err](m)]H(m)   10  The set of equations
applies in the period from the raising    of the loan until the first
refinancing date. Hereafter, a    new set of equations may be prepared for
the period between    the first and the second refinancing dates.      The
formulae written above are here called the balance requi- 15  rement.
If the equation system (the m equations above) is solved it     applies:
[err]      
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42      [err]       Apart from the fact that the balance requirement must
be    fulfilled, the market price of the bonds issued must exactly    cover
the principal of debtor's loan (in the following called 5 the proceeds
criteria), i.e.:       RG(0) =  [err]  K(j)H(j)        were K(j) is the
price of the jth funding instrument at the    point in time 0. Accordingly
it applies at any refinancing    point in time that debtor's remaining debt
must be equivalent 10  to the market price of the underlying bonds, i.e:
RG(m) = [err]   K(j)H(j),     



where K(j) is the market price of the jth funding instrument    at the
point in time m.      Thus, the calculation problem solved according to the
method 15  corresponding to the Type F model comprises the m equations
which occurred as a result of the balance requirement as well     as the
proceeds criteria.       As it is required that the interest rate R(L) is
equal to or     approximately equal to the yield of the funding portfolio,
20 the calculations get relatively comprehensive. This means     that R(L)
and thus all RG-values on the left in the express-     ions of the balance
requirements depend on variables (i.e.       WO 97/38383
PCT/DK97/00044                                  43     the funding
principals) on the right. In other words the    problem must be solved
simultaneously. This is done by fixing    the interest rate on the loan. If
the point of departure is    taken in an "arbitrary" interest rate,
debtor's repayment and 5  interest may be determined. They determine the
funding with    regard to the balance requirement. The proceeds from the
issue of the funding may then be compared to the desired    proceeds of the
loan. In case of a deficit, more bonds must    be sold, and the interest
rate must be raised so that the 10 larger payments on the bonds - more
bonds are sold -are     covered by the payments on the loan. If, on the
other hand,     there is an surplus from the issuing of the bond, the
inter-     est rate may be lowered. 



The Type F model - step by step:   15  Below, the solution of the problem
concerning a LAIR is     described step by step, the principals of the LAIR
being     calculated according to the Type F model. In principle, this
is implemented through 10 steps. The procedure corresponds to     the steps
shown in the flow chart in Fig. 4:   20  The model is repeated for each
interest rate adjustment. In     case of a LAIR type F5 with a term to
maturity of 10 years     the calculation is therefore made twice.       The
model uses an iterative procedure. On the basis of a     start value of the
interest rate, the funding in step 2, step 25 3, and step 4 is determined.
In step 5 a change in the inter-      est rate is determined. If the
proceeds condition is not      fulfilled in step 6, the interest rate will
be adjusted as to      the increase, and step 2 etc. is repeated. If the
proceeds      condition is not fulfilled, the model will make a final check
30 that all funding principals are positive.       WO 97/38383
PCT/DK97/00044                                    44      Step 1: Determine
initial interest rate  



In order to minimize the number of iterations, which are to     be carried
out later, it is expedient to set the interest     rate equal to the yield
on the funding instruments having the 5  longest term to maturity.
All inputs to the model is loaded in step 1. As to bonds the     number of
funding instruments, coupon rate of each instru-     ment, number of annual
creditor payment periods and the     payment dates and market price of each
instrument are loaded. 10  As to loans the payment date, principal,
amortization prin-     ciple, term to maturity, number of annual debtor
payment     periods, and debtor's payment dates are loaded.
Furthermore, a value for the parameter inc must be loaded.     Parallel to
the determination of the funding for R[err] in the 15 following step, the
funding for R[err]+inc is also determined.     Thus, the model has two
observations in the determination of     the next guess at an interest
rate. The standard value of inc     is 0,0001 (0,01 %), but another value
may be loaded.       On the basis of the loaded number of funding
instruments and 20  the remaining term to maturity, the value for m is
determined     as       m = max (number of funding instruments; remaining
term to     maturity)       so that the model does not issue bonds with a
term to matur- 25  ity after the term to maturity of the loan.   



Step 2: Determine debtor's repayments and interest.       When the interest
rate has been determined, debtor's profile     of repayment and interest
and profile of remaining debt can     be set up or calculated for both
R[err] and R[err]+inc until the 30 first refinancing point in time. The
model will return with         WO 97/38383
PCT/DK97/00044                                 45     the following pieces
of information concerning debtor's    payments: interest, repayments,
interest and repayments, and    the development of the remaining debt.
Step 3: Determine the funding principals   5  Provided that debtor's
repayments and interest (YD(L); the    repayment and interest including the
refinancing amount) is    determined, the individual funding principals may
be found:      In connection with calculations according to the Type F
model, the starting point is that the balance equations may 10 be rewritten
into a matrix form as follows:      YD(L) = AXH,   (D)  



where A is defined as a mxm upper triangular matrix:       [err]       I.e.
the A-matrix is designed in a way that the balance 15  equations occur
immediately, if a calculation of the formula     (D) is attempted.      In
the A-matrix, the number of columns corresponds to the     number of
funding instruments, and the number of rows corre-     sponds to the
duration of the interest rate adjustment 20  period.       The three
matrices have the following dimensions:       YD(L) : (mxl)     A:
(mxm)     H:     (mx1 ) 25            WO 97/38383
PCT/DK97/00044                                       46 



In the rewriting the solution as to the m funding principals         in
matrix form (the top sign T means that the matrix is         transposed) is
as follows:           H = [A[err]A]-[err]A[err][YD+RG]         (E)       5
This means that in connection with the calculation according         to the
Type F model, a solution as to the volume of the         individual funding
principals has now been found. In prin-         ciple, [A[err]A
]-[err]A[err] may be replaced by A-[err] in (E), if A is quad-
ratic. Only if several funding instruments are introduced,     10  the
rewriting [A[err]A]-[err]A[err] is necessary. Thus, the rewriting is
only a method where non-quadratic matrices may be inverted.         The
funding for R[err]+inc is determined by the same method.           Step 4:
Determine the proceeds function           In connection with the
calculation according to the Type F     15 model, a function F(R[err]) is
then calculated as the difference         between the proceeds and the
market prices of the bond prin-         cipals calculated under step 3.
[err]            where R[err] is the interest rate. Both the values of
F(R[err]) and     20  F(R[err]+inc) are calculated. 



Step 5: Calculate the change in the interest rate           Then the
determined interest rate is adjusted. If the conver-         gence
condition in step 6 is not fulfilled, the adjustment         will, however,
not be implemented until step 7. In connection     25 with the calculations
according to the Type F model, the         adjustment is implemented in
such a way that a solution         fulfilling the proceeds condition is
quickly calculated.       WO 97/38383
PCT/DK97/00044                                47    In connection with the
adjustment calculation, a change in   the interest rate to the determined
interest rate is calcu-   lated. For that purpose the Gauss-Newton
algorithm may be   used, which may, in general, be written as             



[err]   10 Based on these calculations a value of the desired change in
the interest rate is determined.      The above applies that:      D[err]D
is the Hesse matrix    g  is the gradient 15  J  is the Jacoby matrix
j[err] is the diagonal elements      According to the definition of D and
g, "division" is carried    out with a matrix meaning that the elements in
the matrix are    divided one by one.   20 However, in this case the
problem is one-dimensional, which     is the reason why the Gauss-Newton
algorithm may be reduced,    



4 8     as D, J and j[err] are all of the dimension 1 x 1. It hereby
applies that             J[err] = J      as j[err] = [DiagJ[err]J][err] =
[J[err] = J. If j[err] = J is placed in the expression for D    it applies
At the same time, the expression for g is reduced to [err]         If the
reduced expressions are introduced in [err], the following applies       



[err]        The method is illustrated in Fig. 5. The graph 8 shows the
difference     between the proceeds and the market prices of the bond
principals 30 illustrated as a function of the short-term interest rate RK,
and the line 7 is     the secant through two points on the graph 8.
4 9       The algorithm approximates the interest rate fulfilling the
proceeds     condition. In other words, the algorithm approximates the
value of R[err] 5  fulfilling the condition F(R[err])=O.       The basic
idea of the algorithm is to use the secant through two points on     the
graph 8 for (R[err], F (R[err])) and (R[err] + inc, F(R[err]+inc) )
respectively. When     the secant 7 is determined, the intersection with
the x-axis of the secant 7 10  is determined. The intersection is the next
guess as to the interest rate in     the iterative process. If F(RK) is
strictly declining, the algorithm will     always reach a solution. 



Fig. 5 shows that inc should not be regarded as an accuracy parameter. On
15  the contrary, inc determines the step size in the iteration procedure.
Therefore, it is not necessary to use the matrix apparatus, but as it is
the      same method which is used under Type P, the formula apparatus is
now      introduced. 20      Step 6.. Has the proceeds condition been
fulfilled?        After the calculation, of the change in the interest
rate, in connection with      the calculation method according to the Type
F model, it is to be 25  determined whether the determined interest rate RK
fulfills the loaded      conditions. The general method for this purpose is
to test the mathematical      convergence of the change. This is done by
evaluating the volume of the      adjustment as to the guess at interest
rate which was determined in step 5.      In case the adjustment is very
small, cf. the conditions below, there is no 30  reason to continue the
iterative process, as the model cannot get closer to a      solution.
According to the Type F model, mathematical convergence means that at
least one of the following two convergence conditions must be fulfilled:
WO 97/38383                                PCT/DK97/00044
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[err]       where [err] is a very small figure, e.g. 10[err].       If just
one of the conditions (*) or (**) is fulfilled, the 5 desired interest rate
RK has been found, and the calculations    are continued in step 8.      It
is possible to examine the proceeds condition directly. It    may be
formulated as    [err]   10  where   e  is determined to 0.00001. Thus, a
maximum devi-     ation of only 0.001 oere in the funding proceeds is
accept-    able. If (***) is fulfilled, the desired interest rate (RK)
is found, and the model may continue in step 8.      If none of the
conditions is fulfilled, continue with step 7. 



15  Step 7: Adjust the interest rate      The interest rate rejected in
step 6 is now to be adjusted    with regard to the adjustment factor or
change in the inter-    est rate found in step  5. The interest rate which
is here-    after used for calculation of debtor's profile of repayment 20
and interest and remaining debt profile, is thus the adjusted         WO
97/38383                                       PCT/DK97/00044
51     interest rate (R[err] + [err]R[err]). Hereafter the adjusted
interest    rate from step 2 is used.      Step 8: Are all funding
principals positive?      In certain cases, in connection with the
accomplishment of 5  the calculations according to the Type F model, one or
more     of the calculated funding principals may occur to be nega-
tive. Funding principals being correspond to a debtor pur-     chasing a
number of the underlying bonds. The choice in     connection with the Type
F model is that this situation must 10  not occur, which is why is must be
determined whether all     calculated funding principals are larger than 0.



The negative funding principals may occur in connection with     premiums.
An obvious way to avoid negative funding principals     is thus to change
funding instruments which would in this 15  connection mean the opening of
bonds with a lower coupon rate     and thus lower market price.
Alternatively, the negative funding principals may be avoided     by
treating the loan as a LAIR Type F+ until the next inter-     est rate
adjustment is performed or even after that. If 20  negative funding
principals occur, the model thus continues     in step 9.       If, on the
other hand, all funding principals are positive,     the model continues in
step 10,       Step 9: Change into F+   25  If one or more of the funding
principals is/are negative, the     model changes into the model F+.
Information concerning the     loan, i.e. principal, term to maturity,
amortization prin-     ciple etc. is loaded in the F+ model. The F+ model
is     described below.       WO 97/38383
PCT/DK97/00044                                   52     Step 10: Interest
rate  funding and repayments and interest 



may be used!      Now an interest rate as well as a number of positive
funding    principals fulfilling the given conditions have been found, 5
and the calculations are finished.       General comments to the Type F
model:       In connection with the Type F model an unambiguous, positive
interest rate corresponding to a solution of the given condi-     tions
will always be found. The interest rate corresponds to 10  the yield of the
funding portfolio. The explanation hereto is     that the proceeds from the
sale of the funding instruments is     a strictly growing function of the
interest rate:       higher interest rate => larger debtor's repayments and
inter-     est =>larger funding principals.   15  On the other hand, it
cannot be guaranteed that the solution     always results in all funding
principals being positive. A     negative funding principal just means that
debtor must pur-     chase a certain number of the bond which is used as
funding     instrument. A solution leading to negative funding principals
20 is unacceptable, which is why the loan is treated as a type     F+ loan.
By selecting coupon rates which follow the interest     structure, the
possibility of having negative funding princi-     pals are, however,
reduced substantially.       The problem may arise when the market prices
of the funding 25  instruments are at a premium, which corresponds to the
inter-      est rate being lower than the nominal interest rate. In that 



case, creditor's interest payments may become so extensive      that they
may exceed debtor's repayments and interest. This      case necessitates a
negative funding principal, if the bal- 30 ance principle is to be
fulfilled. On the basis of the above,      it is necessary to make sure
that the difference between the      coupon rate of the bond and the
interest rate of the loan is         WO 97/38383
PCT/DK97/00044                                 53     not too large. The
size of the possible difference depends on    i.a. the profile of repayment
of the loan and the term to    maturity.      CHAPTER 2   5  The general
problem:      If the bond with the longest term to maturity in a LAIR with
100% interest rate adjustment has a price over 100, the    nominal issue is
less than the principal of the loan. This    will affect the balance
principle in the last year of the 10  interest rate adjustment period when
the bond principals     matures at price 100 at the same time as the
remaining debt     of loan is to be interest rate adjusted.       In case
of bullet loans, a surplus will always arise on the     part of the loan,
since the remaining debt is larger than the 



15  outstanding number of bonds.       In case of annuity loans and serial
loans an equivalent     surplus may arise, however requiring prices well
over 100.     The difference in the nominal number of bonds and the princi-
pal of the loan must, so to speak, be larger than debtor's 20 repayments on
the loan in the period up to the interest rate     adjustment.       In a
preferred embodiment, the problem is solved in that the     loan is solely
financed in one funds code and that a so-     called minimum refinancing is
introduced.   25 The basic idea in the minimum refinancing is to transfer
payments from previous years to the last year in the interest     rate
adjustment period in that a deficit in the payments on     the loans is
covered by a new bond issue with the same term     to maturity at the end
of each year in compliance with the 30 balance principle. Thereby the
number of bonds is increased     and the surplus of the last year is
reduced.         WO 97/38383
PCT/DK97/00044                                   54     A particular
problem is connected to the determination of    interest rate. As a
consequence of the minimum refinancing,    the interest rate is not stable
during the whole interest    rate adjustment period, but will, contrarily,
vary from one 



5  year to another.       The present method only ties up the interest rate
during the     last year of the interest rate adjustment period. As to the
other years, an arbitrary determination of the interest rate     only
changes the minimum refinancing. However, an unfortunate 10  determination
of the interest rate will only result in a     substantial change of the
interest rate of the last year in     order to comply with the balance
principle. An aim is, there-     fore, to choose a method for the
determination of the inter-     est rate with a stable course. The present
method is thus an 15  appropriate method among others. E.g. the interest
rate could     be determined as the bond yield or the like.       Method:
Funding in only one bond facilitates the calculation of the     funding,
the funding principal being the bond with the 20  longest term to maturity
may unarbitrarily be determined on     the basis of the proceeds condition.
Thus, the funding may be     determined already in the first step of the
model.       When the funding has been determined, the interest rate may
be determined by using the strict balance principle. The 25  interest rate
must be determined on the condition that total     payments on the bond and
on the loan comply with each other     up to the next ordinary interest
rate adjustment.       However, in this connection it is important how the
loan is 30  amortized. If the loan is a bullet loan, the interest rate
may be determined in relation to the stable remaining debt as     a matter
of course. 
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55     If, on the other hand, the loan is an annuity loan or a    serial
loan payments depend on both the remaining debt devel-    opment and the
interest rate. Therefore, it is iterated as to    the interest rate, until
the strict balance principle is 5  fulfilled. As an alternative to the
iterative procedure the    interest rate may be found analytically.    The
difference between bullet loans on the one hand and    annuity loans and
serial loans on the other hand makes it    necessary to divide the model
into two models which are, more 10  or less, parallel. This is shown in
Fig. 6. The steps which     are different depending on the amortization of
the loan are     either marked by a S (bullet loan) or an A (annuity loan
or     serial loan). The model starts by step 9S in case of a bullet
loan and by 9A in case of an annuity loan or a serial loan.   15  In the
model it is necessary to distinguish between ordinary     interest rate
adjustments and the minimum refinancing. The     annual minimum refinancing
means that the model is not only     meant to apply at the interest rate
adjustment periods (e.g.     every fifth year as for a type F5), but each
year. i is used 20  as a dating of the years with a minimum interest rate
adjust-     ment.       Step 9 of the F model.  



The F+ model may only be initiated by step 9 of the F model.     Therefore,
input has already been loaded into the F model and 25 transferred to the F+
model without changes.       Step 1: Calculate the funding principal.
This step is the same for both bullet loans and annuity     loans. The
funding is determined on the payment date of the     loan or immediately
after an ordinary interest rate adjust-  30 ment as     [err]       WO
97/38383                                     PCT/DK97/00044
56     m is unchanged in relation to the F model. If the loan is
interest rate adjusted every fifth year, m has the value 5    irrespective
of the issue being in one bond only.      The other years until the
ordinary interest rate adjustment 5 the minimum refinancing is given by   



[err]        where      Fin (j')   in general designates the funding need
year                j'. In this connection Fin(j') is thus the mini- 10
mum refinancing.    M[err](m)    designates the marginal funding in the mth
fund-                ing principal in year j', i.e. the part of H(m)
to be issued at the end of year j'.     K[err],(m)      is the market price
of the mth funding instrument 15             in year j'.       It should be
noted that i gets a slightly different meaning,     as i is only set to
zero in connection with ordinary interest     rate adjustments. Thus,
funding is issued as to points in     time j=1,2..,m etc. and not only at
the point in time j=0 as 20 in the F model.       The minimum refinancing
is determined as the difference     between the annual payments on the loan
and on the bond           Fin(j') = R[err](m)J(O,m) - YD(j')         for 1
[err] j' [err] m-1       where   25  H(O,m)  describes the already issued
funding, i.e. the mth             funding principal before the minimum
refinancing. 
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57     Step 2: Calculate the interest rate.      This is the same step for
both bullet loans and annuity    loans. Thus, the interest rate is
determined in such a way    that the total number of payments on the loan
complies with 5  the total number of payments on the bond up to the next
interest rate adjustment. This principle is used irrespective    of the
amortization principle, only the step as to bullet    loans will calculate
the final interest rate, whereas an    initial guess in the iteration
applies to annuity loans as 10  well as serial loans.      The principle
leads to the equation      (A)    RG(j') + (m-j')R[err]RG(j') = H(m) +
(m-j')H(m)R[err](m)      The foot sign of the interest rate indicates that
A applies    to the interest rate of the year j'. It should be noted that
15 H(m) = H(O,m) + M(m). The minimum refinancing which has just     been
issued is thus included in the expression.       A may be rewritten into 



[err]        whereby the interest rate in j' is determined.   20 Step 3:
Determine debtor's repayments and interest.       This is the same step for
both bullet loans and annuity     loans. The interest rate as found is used
to determine debt-     or's repayments and interest, and the remaining debt
develop-     ment inclusive.
58        Step S4: The model is finished. The result may be used.   5
Calculation of the bullet loan is completed and the results, i.e. interest
rate, repayments and interest, and funding may be applied.  



Step A4: Calculate the change in the interest rate.   10 The change in the
interest rate is calculated on the basis of the same     principles as in
the steps 4 and 5 of the F model. First, a function     measuring the
difference between payments on the loan and on the bond is     thus
defined.          After this, the change may be calculated by use of the
reduced version of     the Gauss-Newton algorithm. 20   [err]       It
should be noted that F(R[err]) is strictly growing, ensuring that the 25
algorithm reaches a solution.       Step A5: Is the balance criteria
fulfilled?       Step A5 determines whether the iteration is to continue or
whether an 30 interest rate is found fulfilling the balance requirement. As
in step 6 of the     F model the question may be determined by the
mathematical convergence     of the iteration, but it is more obvious to
evaluate the actual balance     requirement. This means that the iteration
steps and the model continues in     step A7, if the condition 35   
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59    [err]       has been fulfilled for e =0.00001. If the condition has
not     been fulfilled, the model continues in step A6 instead.      Step
A6: Adjust the interest rate.   5 The interest rate did not fulfil the
balance requirement and     must therefore be adjusted as to the change
[err] . Then step     3 is repeated.      Step A7: The model is finished.
The result may be used.      If the balance requirement has been fulfilled,
the funding 10  and interest rate fulfil all conditions and can be used
together with the debtor's repayments and interest.   



In chapters 3-6, four examples of preferred embodiments of     the Type P
model are described. The four examples are special     cases of the Type P
model as is described in chapter 7. In 15  chapter 7 the notation of some
points have been changed as     compared to chapters 3-6.       CHAPTER 3.
In this chapter, an example of a preferred embodiment is     described
which embodiment in the following is called the 20 Type P[err] model.
The general problem       In a LAIR, which principal is calculated
according to the     Type P[err] model, a part of debtor's remaining debt
is       WO 97/38383                                PCT/DK97/00044
60     refinanced every year. The volume of the refinancing depends    upon
how long a funding period, debtor chooses.      Since refinancing is
performed every year, the disbursements    to the bond holders are larger
than the payments from the 5  debtors. It is the aim that the difference
between these 



payments during the first year corresponds to the total    number of
refinancing operations taking place during the term    to maturity of the
loan in relation to the remaining debt in    the beginning of the year in
which refinancing is to per- 10 formed, i.e.       [err]   In other words;
the aim is that [err]  of the re-       maining debt is refinanced every
year.      The problem to be solved in connection with this calculation
method according to the Type P[err] model can be written in the 15
following way: (this corresponds to the balance requirements    under the
Type F model)      Year 1:    [err]        Year 2:    [err]     



Year m:         WO 97/38383
PCT/DK97/00044                                  61    [err]     where
AFD(j) is debtors repayment at a point in time j,    R(L)   is the interest
rate on the loan, 5  RG(j)  is the remaining debt at a point in time j,
H(j)   is the jth funding principal for j={1,2,...,m),    m      is the
maximum number of bonds or funding principals            which can be
chosen at a maximum, given the remaining            term to maturity of the
loan, 10  REG    is a regulating function determining how large a sum
of the interest payment falling due on the first            payment date
creditor is to receive from debtor. REG            is a number between 0
and 1 assuming the value 1, if            the loan is raised on a payment
date, and 15  R(F,j)  is the nominal interest on the jth funding principal.
Thus, a set of funding principals fulfilling these criteria 



must be calculated. To this must be added that the proceeds     criterion
must be fulfilled, just as the interest rate on the     loan R(L) must be
equal to the yield on the funding port- 20 folio.       This equation
system cannot be solved in the same way as the     corresponding system was
solved under Type F. This is due to     the requirement that the interest
rate must be equivalent to     the yield on the funding portfolio.   25 The
method applied according to the Type P[err] model involves     that the
determination of new interest rates and new funding     principals is
performed in a two-step procedure and not     simultaneously as in the Type
F model.       The Type P[err] model - step by step:   30 Below, the
procedure for a solution according to the Type P[err]     model is
described step by step.       WO 97/38383
PCT/DK97/00044                                   62     The first steps,
which are illustrated in Fig. 7, correspond    to the first steps in the
Type F model:   



Step 1: Determine an interest rate      Here an interest rate is
determined. In order to minimize the 5 number of iterations, which are to
be carried out later, it    is expedient to determine the interest rate
R(L) as a    weighted average of the yields on the individual funding
instruments in the following way:        R(L) =  [err]         where t is
the terms to maturity      10 of the individual funding instruments; i.e.
t={1.. ,m).       As a further input to the model, the following must be
known:     the prices on the m bond principals, the term to maturity of
the loan, the number of funding instruments, the coupon rate,     the loan
type, and the opening date of the loan.   15 Step 2: Determine debtor's
interest and repayment profile       When the interest rate has been
determined, debtor's profile     of repayment and interest and profile of
remaining debt can     be set up. The model will return with the following
pieces of     information concerning debtor's payments: interest, repay- 20
ments, repayment and interest, and the development of the     remaining
debt.  



Step 3a and 3b       Now a division of the calculations into two is carried
out.     Firstly, the situation wherein more than two funding instru- 25
ments occur (i.e. m>2) is described, and hereafter the situ-         WO
97/38383                                      PCT/DK97/00044
63     ation wherein there is/are 1 or two funding instruments (m=l    and
m=2) is described.      I.e.:          For m>2 go to step 4
For m[err]2 go to step 21   5  The remaining steps for calculation
according to Type P[err] are    illustrated in Fig. 8 and are described
below.      Step 4: Define a trend function      Here a polynomial of the
second degree, which is here called    a trend function, is applied.   10
The trend function:    a[err] +a[err]t + a[err]t[err], for t = [0,1...,m-1]



The trend function is used to calculate the individual fund-     ing
principals, and the purpose of the trend function is to     try to adjust
the developments of the funding principals to     the development of the
remaining debt concerning debtor's 15 loan.       Step 5: Calculate the
coefficients in the trend function       The coefficients (a[err],a[err],
and a[err]) are calculated in the fol-     lowing way:
(a[err]a[err]a[err]) = [B[err]B][err]B[err]max [err]  for all j [err] m.
20 B is defined as:        [err]       WO 97/38383
PCT/DK97/00044                                    64 



wherein:      H(o,j):     the jth funding principal at a given point in
time before refinancing is performed in the cur-                 rent
period. It applies by definition that at any 5              point in time
H(O,m) = 0. It further applies that                 H(O,j) = 0 for all j at
the point in time 0.       If the calculation is carried out at the point
in time of the     raising of the loan is performed, then continue in step
6     (H(j) is calculated). At any other points in time of 10  refinancing,
continue in step 5.       It is noted that M(j) are the marginal funding
principals for     j={1,2,...,m}, i.e. the additions to the funding
principals     at the points in time of refinancing.       Hereafter it is
tested whether the number of initial funding 15  instruments, i.e. the
number of the remaining part of funding     instruments applied when the
loan is raised, is larger than     the remaining term to maturity of the
underlying loan. If     this is the case, then go on to step 6, otherwise,
continue     in step 17.   20  Step 6: Determine an increment or decrement
to the coeffi-     cients       Now an increment or decrement to the
coefficients a[err] and a[err]     is determined. The first increment or
decrement must be     GUESS(1,2) = (1.25,1), i.e. a[err] must be multiplied
by 1.25, 



25  and a[err] must be multiplied by 1.       Hereafter, continue in step
7.       Step 7: The funding principals are calculated       Hereafter M(j)
or H(j) can be calculated by inserting the     determined coefficients and
setting t={o.j,...,m-1}, thus;         WO 97/38383
PCT/DK97/00044                                    65     M(j) or H(j) =
max[O;[GUESS(l)a[err]+GUESS(2)a[err]t+a[err]t[err]-H(0,j)].      Step 8:
Calculate the proceeds and balance criteria      Calculate the proceeds
difference and balance criteria and    continue in step 9. At the initial
point in time the condi- 5  tion of the proceeds is as described above:
RG(O)      = [err]  K(j)H(j). Otherwise the condition of the proceeds is



Fin(i) = [err]   K(j)M(j), wherein Fin(i) is the funding need       upon
refinancing after the point in time i. The balance    criteria have been
given in the previous equations  equivalent 10 to the balance requirement.
By calculation of the difference     in proceeds is here meant the
calculation of the difference       between RG(0) and [err]    K(j)H(j), or
the difference between         Fin(i) and  [err]  K(j)M(j). If H(J) or M(j)
constitute a valid        solution, this difference must be smaller than a
given maxi- 15 mum difference.       Step 9: Calculate the change of
increment or decrement (h)       Now a change of (h) to a[err] and a[err]
is calculated. The calcula-     tions correspond to the calculations in
step 4 and step 5 in     the Type F chapter. The function F(x), is,
however, defined 20  somewhat different.        Here is: F(x) = [RG(i-1) -
[err]    K(j)H(j),    
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66    [err]     wherein x is a vector consisting of two elements, viz.
a[err] and    a[err]; Fin is the funding need after the point in time i
upon    refinancing; m[err] is the number of funding instruments at the 5
point in time when the loan is raised, and RG(i-1) is the    opening
remaining debt at the point in time i.      Besides this, an adjustment of
h is performed in the follow-    ing way:             h = [sign h]  min
[|h], [err]   10 This adjustment of h ensures that the change of the
coeffi-    cients is not too large.      Step 10: Calculate whether one of
two convergence criteria    has been fulfilled      Hereafter it is to be
determined whether one of the two 15  convergence criteria for each of the
polynomial coefficients    has been fulfilled. This can be done in the same
way as    described in step 6 under the Type F model in that R(L) in    the
calculations is replaced by a[err] and a[err], respectively, and 



F(a[err]) and F(a[err]) are calculated as described in step 9. If 20 this
is the case, continue in step 11. If this is not the     case, a new
increment or decrement to the two coefficients     must be determined, then
continue in step 7.       Step 11: Calculate the proceeds criterion
Hereafter the difference in proceeds is calculated, the 25 proceeds
criterion at the point in time when loan is raised     being given by
[err]         WO 97/38383                                    PCT/DK97/00044
67      Otherwise the proceeds condition is Fin(i) =  [err]  K(j)M(j).
Calculating the difference in proceeds means here calculating      the
difference between RG O) and  [err]  K(j)H(j), or the dif-  



ference between Fin(i) and  [err]  K(j)M(j). If H(J) or M(j)    5
constitutes a valid solution, this difference is smaller than    a given
maximum difference. In this example, the proceeds    condition has been
fulfilled, if the elements on both sides    of the sign of equation
correspond to the 3rd decimal place.    If the proceeds condition has been
fulfilled, go to step 13, 10  otherwise, go to step 12.       Step 12:
Adjust funding principal       There are three possibilities of adjusting
the funding prin-     cipals (M(j) or H(j)), depending on whether the
difference in     proceeds shows an excess of funding, a deficiency of
funding 15 or the sum of funding principals equals to zero.       In case
of an excess of funding:     [err]        In case of a deficiency of
funding:    
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68      [err]         for all j [err] m.        If the sum of the funding
principals equals to zero; (this      can happen right at the end, just
before maturity)    [err]       After the adjustment of either M(j) or H(j)
continue in step      13.        Step 13: Calculate a change in the
interest rate        The function F(R(L), wherein R(L)) is the interest
rate, is  10  set equal to the difference in proceeds. A change in the
interest rate is calculated as under step 5 in the Type F      model. Then
go to step 14.  



Step 14: Calculate whether one of the two convergence cri-      teria has
been fulfilled    15  This step is identical with step 6 in Type F. If just
one of      the two convergence criteria has been fulfilled, then go to
15, otherwise go to step 16.        Step 15: The calculation is finished
Step 16: Adjust interest rate guess by h    20 Adjust the interest rate
with h and go to step 2.         WO 97/38383
PCT/DK97/00044                                    69     Step 17: Are
funding principals < funding need?      Test whether the funding need is
larger than or equivalent to    the sum of the market price of the marginal
funding princi-    pals given that GUESS(1,2) = (1,1). If this has been
ful- 5  filled, go to step 6, otherwise go to step 18.      Step 18:
Determine an increment or a decrement to coefficient 



a[err]      Determine an increment or a decrement to coefficient a[err]
given    by GUESS(1) = 1. That means that what is being determined is 10
not the coefficient, but the increment or the decrement to     the
coefficient. Then continue in step 19.       Step 19: The funding
principals are calculated       M(j) can then be found by inserting the
determined coeffi-     cient and setting t={O,1,...,m-1}, in the following
way:   15  M(j) = max[0;[GUESS(1)a[err] + a[err]t +a[err]t[err]]- H(O,j)].
Go to 20.       Step 20: Calculate the proceeds criterion       The
proceeds criterion is calculated in the same way as in     step 11, i.e.
the difference in proceeds is calculated and 20 then continue to step 9.
Step 21: For m[err]2       This step is not shown in Fig. 8. In principle,
this model     operate in the same way as a Type F model. There is,
however,     a minor difference in step 3. Thus, step 3 in the Type F 25
model must be replaced by the following: 
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the m funding principals in matrix form        is:          M(j) or H(j) =
max[O,[C[err]C][err] C[err]D], for all j[err]m.   5      C and D are
defined as follows: [err]                    wherein A(1;t) represents the
tth element in the first         row in the A matrix as defined in step 3
for the Type F 



10     model.       CHAPTER 4.       In this chapter, an example of a
preferred embodiment is     described, which embodiment in the following is
called the     Type P[err] model. The Type P[err] model corresponds to the
Type P[err] 15  model, which describes the calculation of principals of a
loan raised on the payment date, but the Type P[err] model pro-     vides a
method of solution in the cases of extraordinary     payment, i.e. the
debtor does not raise the loan on a credi-     tor payment date, and thus
the debtor does not have to pay 20  full repayment and interest in the
first year.       When calculating the initial principals according to the
Type     P[err] model, one more funding instrument must be applied than
when calculating the initial principals according to the Type     P[err]
model. That means that if debtor has chosen to refinance 25  his loan by
10% annually, 11 funding instruments will be in         WO 97/38383
PCT/DK97/00044                                    71     operation until
the first creditor payment date when calcu-    lating according to the Type
P[err] model. Therefore, on the    opening date of the refinancing no new
fund code will be    opened.  



5  The calculation of principals according to the Type P[err] model
follows the steps 1-21 for the Type P[err] model in that the     steps 2,
4, 5, 6, 7, and 19 have been changed and replaced by     the steps stated
below:       Step 2 (P[err]): Determine debtor's profile of repayment and
10 interest       When the interest rate has been determined, debtors
profile     of repayment and interest and profile of remaining debt can
be established. The model will return with the following     pieces of
information about debtor's payments: interest, 15 repayments, repayment and
interest, and the development of     the remaining debt. In addition to
this, a variable TILT is     defined, in that TILT is set equal to 0. The
variable, being     set equal to zero, will be applied in some of the
following     steps.   20 Step 4 (P[err]): Define a trend function
Here, use is made of a polynomial of the second degree, which     here is
called a trend function.       The trend function:     a[err] +a[err]t +
a[err]t[err], for t = [0,1.... m-2]       The trend function is applied for
calculating the individual 25 funding principals, and the purpose of the
trend function is     to try to adjust the developments of the funding
principals     to the development of the remaining debt concerning debtor's
loan. 
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The coefficients (a[err],a[err], and a[err]) are calculated in this way:
[err]      B is defined as:         [err]       wherein:      H(o,j):
the jth funding principal at a given point in               time, before
refinancing is performed in the 



current period. It applies by definition that at 10            any point in
time H(O,m) = 0. It further applies               that H(O,j) = 0 for all j
at the point in time 0.      If the calculation is carried out at the point
in time when    the loan is raised, then continue in step 6. At any other
point of time of refinancing, continue in step 5a.   15  It is noted that
M(j) are the marginal funding principals for    j={1,2,...,m), i.e. the
additions to the funding principals    at the points in time of
refinancing.      Step 6 (P[err]): Determine an increment or decrement to
the    coefficients   20  An increment or decrement to the coefficients
a[err] and a[err] is     now determined. The first increment or decrement
must be     GUESS(1,2) = (1.25,1), i.e. a[err] must be multiplied by 1.25,
and a[err] must be multiplied by 1.       WO97/38383
PCT/DK97/00044                                73     For further
calculation of M(j), it is further determined    that a parameter Z, which
is equal to zero, is set equal to   



Then continue in step 7.   5  Step 7 (P[err]): Funding principals are
calculated      Then M(j) can be calculated by inserting the determined
coefficients and setting t={0,1,...,m-2}, thus;      M(j) = max[O;
(Z,[GUESS(1)a[err] + a[err]t + a[err]t[err])- H(O,j)].      Hereafter a
balance criterion is calculated as the numeric 10 value of a balance
difference   [err]       for the funding point in time i. If the balance
criterion is     larger than a given maximum difference, e.g. 0.1, TILT is
set     equal to 1.   15  Step 19 (P[err]): Funding principals are
calculated       Hereafter M(j) can be found by inserting the determined
coefficient and setting t={O,1,...,m-2}, thus:     M(j) = max[O;
(Z,[GUESS(1)a[err] + a[err]t + a[err]t[err] )- H(o,j)].       Hereafter a
balance criterion is calculated as the numeric 20 value of a balance
difference  



[err]        for the funding point in time i. If the balance criterion is
larger than a given maximum difference, e.g. 0.1, TILT is set     equal to
1.         WO 97/38383
PCT/DK97/00044                                     74      Go to step 20.
According to the Type P[err] model, the calculations are made in     such a
way that when calculating the initial principal and     when calculating
the principal at the first refinancing, the 5  calculations are made
according to the above operation, but     no test of the difference in
balance corresponding to the     size of TILT is carried out. When
calculating the principal     at the second refinancing operation as well
as at the follow-     ing refinancing operations, test of the difference in
balance 10  prior to step 4 is carried out, and if TILT=O, the calcula-
tions continue as stated from step 4 under the Type P[err] model,     but
if TILT=1, calculations continue as stated from step 4     (P[err]) under
the Type P[err] model.   



CHAPTER 5.   15  In this chapter, a description is made of an example of a
preferred embodiment, which is called the Type P[err] model in     the
following. The Type P[err] model corresponds to the Type P[err]     model
except that when calculating the trend function, an nth     degree
polynomial is applied, wherein n can be equal to the 20  number of initial
funding instruments at a maximum.       Calculation of principals according
to the Type P[err] model     follows the steps 1-21 for the Type P[err]
model in that, how-     ever, the steps 4, 5, 7, and 19 have been changed
and     replaced by the steps stated below:   25  Step 4 (P[err]): Define
the trend function       Here a polynomial of the nth degree, which is here
called a     trend function, is applied.       The trend function:
a[err] +a[err]t + a[err]t[err] + ..  + a[err]t[err]    for t =
[0,1 ....,m-1], wherein n is equal to 30                           the
number of initial funding instru-                               ments at a
maximum.       WO 97/38383                                  PCT/DK97/00044
75 



Use is made of a trend function to calculate the individual    funding
principals, and the purpose of the trend function is    an attempt to
adjust the developments of the funding princi-    pals to the development
of the remaining debt concerning 5  debtor's loan.      Step 5 (P[err])
Calculate the coefficients in the trend function      The coefficients
(a[err],a[err], . ......, a[err]) are calculated in the    following way:
[err]   10 B is defined as:        [err]       wherein:      n:        at a
maximum is equal to the number of initial               funding
instruments.   



15  H(o,j):     the jth funding principal at a given point in
time, before refinancing is performed in the               current period.
It applies by definition that at               any point in time H(O,m) =
0. It further applies               that H(O,j) = 0 for all j at the point
in time 0.   20  If the calculation is carried out at the point in time
when     the loan is raised, then continue in step 6 (H(j) is calcu-
lated). At any other point in time of refinancing, continue     in step 5a.
WO97/38383                                          PCT/DK97/00044
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j={1,2,....,m), i.e. the addition to the funding principals at     the
points in time of refinancing.       Step 7 (P[err])  Funding principals
are calculated   5  Hereafter M(j) or H(j) can be calculated by inserting
the     determined coefficients and setting t={0,l,...,m-1}, thus:
M(j) or H(j) = max[0;[GUESS(1)a[err] + a[err]t + a[err]t[err] +...+
a[err]t[err]-                          H(O,j)].   



Step 19 (P[err]): Funding principals are calculated   10 Hereafter M(j) can
be found by inserting the determined     coefficient and setting
t={0,1,....m-1}, thus:       M(j) = max[O;[GUESS(1)a[err] + a[err]t +
a[err]t[err] +...+ a[err]t]n-H(0,j)].       Go to 20.       CHAPTER 6.   15
In this chapter, an example of a preferred embodiment is     described,
which embodiment is called the Type P[err] model in     the following. The
Type P[err] model corresponds to the Type P[err]     model, which describes
the calculation of principals of a     loan in the case of extraordinary
repayment, i.e. debtor does 20 not raise his loan on a creditor payment
date, and thus     debtor does not have to pay the full repayment and
interest     in the first year. But when calculating principals according
to the Type P[err] model, an nth degree polynomial is applied     when
calculating the trend function, wherein n can be equal 25 to the number of
initial funding instruments at a maximum.      I.e. the trend function is
calculated in the same way as      under the Type P[err] model.         WO
97/38383                                        PCT/DK97/00044  



77     Calculation of principals according to the Type P[err] model
follows the steps 1-21 for the Type P[err] model in that, how-    ever, the
steps 2, 4, 5, 6, 7, and 19 have been changed and    replaced by the steps
stated below:   5  Step 2 (P[err]): Determine debtor's profile of repayment
and    interest      When the interest rate has been determined, debtor's
profile    of repayment and interest and profile of remaining debt can
be set up. The model will return with the following pieces of 10
information concerning debtor's payments: interest, repay-     ments,
repayment and interest, and the development of the     remaining debt. In
addition to this, a variable TILT is     defined, in that TILT is set equal
to 0. The variable, being     set equal to zero, will be applied in some of
the following 15 steps.       Step 4 (P[err]): Define a trend function
Use is made of a polynomial of the nth degree, which is here     called a
trend function.       The trend function:     a[err] +a[err]t +
a[err]t[err]  for t = 20                           [0,1,....    ,m-2],
wherein n is equal to                              the number of initial
funding instru-                              ments at a maximum.       The
trend function is applied to calculate the individual 



funding principals, and the purpose of the trend function is 25 an attempt
to adjust the developments of the funding princi-     pals to the
development of the remaining debt concerning     debtor's loan.       Step
5 (P[err]): Calculate the coefficients in the trend function       The
coefficients (a[err]a[err]..... a[err]) are calculated in this 30 way:
WO 97/38383                                PCT/DK97/00044
78        [err]     B is defined as:        



[err]   5 wherein:              is equal to the number of initial funding
instru-              ments at a maximum.      H(o,j):   the jth funding
principal at a given point in              time, before refinancing is
performed in the 10           current period. It applies by definition that
at              any point time H(O,m) = 0. It further applies
that H(O,j) = 0 for all j at the point in time 0.      If the calculation
is carried out at the point in time when    the loan is raised, then
continue in step 6 (H(j) is calcu- 15  lated). At any other point in time
of refinancing, continue    in step 5a.      It is noted that M(j) are the
marginal funding principals for    j={1,2,...,m}, i.e. the additions to the
funding principals    at the points in time of refinancing.   20 Step 7
(P[err]): Funding principals are calculated      Hereafter M(j) can be
calculated by inserting the determined    coefficients and setting
t={0,1,...,m-2}, thus:       



WO 97/38383                                          PCT/DK97/00044
79     M(j) = max[0;(Z,[GUESS(l)a[err] + a[err]t + a[err]t[err] + ....+
a[err]t[err])-    H(O, j)]      Then a balance criterion is calculated as
the numeric value    of a balance difference  5  Fin(i)- [err]     RG(i-l),
for the funding point in time i. If the balance criterion is     larger
than a given maximum difference, e.g. 0.1, TILT is set     equal to 1.
Step 19 (P[err]): Funding  principals: are calculated   10 Hereafter M(j)
can be found by inserting the determined     coefficient and setting
t={O,1,...,m-2}, thus:       M(j) = max[O;(Z,[GUESS(1)a[err] + a[err]t
+a[err]t[err]  +....+ a[err]t[err])-     H(O,j)].       Then a balance
criterion as to the numeric value of a differ- 15 ence in balance is
calculated        Fin(i)- [err] -RG(i-1), 



for the funding point in time i. If the balance criterion is     larger
than a given maximum difference, e.g. 0.1, TILT is set     equal to 1.   20
Go to step 20.       According to the Type P[err] model, the calculations
are made in     such a way that when calculating the initial principal and
when calculating the principal at the first refinancing, then
calculation according to the above operation is carried out, 25  but no
test of the difference in balance corresponding to the     size of TILT is
carried out. When calculating the principal       WO 97/38383
PCT/DK97/00044                                    80      at the second
refinancing operation as well as at the follow-     ing refinancing
operations, test of the difference in balance     prior to step 4 is
carried out, and if TILT=0, the calcula-     tions continue as stated from
step 4 under the Type P[err] model, 5 but if TILT=1, calculations continue
as stated from step 4     (P[err]) under the Type P[err] model.
CHAPTER 7.  



In this chapter, a description is made of an example of a     preferred
embodiment, which is a generalization of the four 10 embodiments called
Type P[err], P[err]' P[err], and P[err] in that the four     embodiments
are merged into one and the same model. The Type     P[err] model describes
calculation of the principals of a loan     raised on the payment date,
whereas the Type P[err] model     describes calculation of principals of a
loan raised on all 15 other dates than the payment date. The Type P[err]
and P[err] models     use a polynomial of the second degree as trend
function. In     the Type P[err] and Type P[err] models, a polynomial is
also applied     as trend function, but here the degree of the polynomial
can     assume values corresponding to the funding instruments with 20 the
longest term to maturity. Type P[err] and Type P[err] describe     the
calculation of principals of a loan which is raised on     the payment date
and which is not raised on the payment date,     respectively,
corresponding to Type P[err] and Type P[err].       In the general Type P
model, all the above-mentioned special 25 cases are taken into
consideration, in that they are all     implemented in the Type P model.
For the sake of perfection,     in the description of the general Type P
description, the     problems and method to the solution to the problems
are     repeated before the interpretation of the individual steps in 30
the model.       The general problem       In the use of LAIR type  P, a
part of debtor' s opening remain-     ing debt is interest rate adjusted
each year. The debtor     
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81     chooses a desired annual adjustable rate interest per cent    which
at the same point in time determine how many funding    instruments are to
be issued, and therefore also determines    the duration of the funding
period.   5  If debtor chooses e.g. a 10% annual interest rate adjustment,
it will take 1/10% = 10 years before the loan is fully inter-     est rate
adjusted. The funding period is therefore 10 years     and the number of
funding instruments 10.       At every interest rate adjustment, a funding
instrument 10 matures. In order to keep the part of interest rate adjust-
ment at the intended level, a new funding instrument with a     term to
maturity of m[err] year is issued. This continues until     the number of
funding instruments is gradually reduced when     the loan approaches its
maturity.   15 The connection between the number of funding instruments and
the part of interest rate adjustment means that the intended     interest
rate adjustment part can be expressed as 1/m[err]. When     debtor chooses
interest rate adjustment part, m[err] is chosen at     the same time.   20
There is a special complex of problems attached to the point     in time of
the raising of the loan. If the loan is raised in     December, the first
interest rate adjustment will be per-     formed well over one year later.
The rule set out above can 



thus be applied.   25  At any other point in time during the year, the
interest rate     adjustment percentage at the first interest rate
adjustment     is, however, written down in relation to the quarter in
which     the loan has been raised. This means that the funding period
is prolonged by 1 year, and the number of funding instruments 30  is
increased by 1. This means that the following applies in     connection
with the disbursement of the loan           m = m[err] + 1       WO
97/38383                                    PCT/DK97/00044
82     Already at the first interest rate adjustment, the general    rule
of m[err] funding instruments is followed. Thus, no new    instrument is
issued at the first interest rate adjustment.    In the model, there is a
special procedure in connection with 5  the extra funding instrument. The
procedure is marked by a    variable, TILT, being given the value 1. One
advantage of    applying this method is a more stable funding development,
which will be experienced later on.      The annual interest rate
adjustment means that the balance 10  principle plays a slightly different
role. At the end of each    year, the total number of payments on the
debtor side as well    as on the bond side is known. By determining the
interest 



rate adjustment amount residually, the strict balance prin    ciple has
been fulfilled by definition. It is, however, not 15  necessarily so that
the intended interest rate adjustment     corresponds to the actual one.
Therefore, the problem to be solved in the model is to adjust     the
funding so that the intended and the actual parts of     interest rate
adjustments correspond at the same time as the 20 proceeds criterion is
fulfilled. Upon the disbursement of the     loan the problem is described
by the equations.                 [err]       wherein       
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83     REG[err]    is a regulation function for the interest adjustment
percentage in first year. REG[err] can assume the values       From now on,
the equations are designated as the balance 5 requirements.       If year 1
is considered solely, the problem seems easy to     solve. It is only to
determine funding principals leading to     the intended payments and the
intended proceeds. In prin-     ciple, the distribution of the funding
principals is of minor 10  importance, so there is an infinite number of
solutions to     the problem.       The problems start to arise when the
interest  rate adjustment     begins by the end of the year. If an
arbitrary distribution     of the funding principals at the disbursement of
the loan was 15 chosen, it is not certain that it is possible to hit the
desired profile of interest rate adjustment. If most of the     funding at
the disbursement of the loan is placed in H(2) at     the disbursement of
the loan, the right side of the sign of     equation will be large. And the
result is that the interest 20 rate adjustment amount will be large too, if
the balance     requirement is to be fulfilled. Thus, it is not possible to
keep the interest adjustment part down at the desired level     unless
bonds are redeemed.       If only a very small part of the funding was
placed in H(2), 25  it may, on the other hand, be difficult to reach the
desired 



interest rate adjustment. This may, however, be partly saved     by placing
a large part of the proceeds from the interest     rate adjustment in the
bond now having a term to maturity of     1 year. The result, however,
being an unstable profile of 30 funding.       If the balance requirements
with the intended interest rate     adjustment every year are to be
fulfilled, it is necessary to     formulate a dynamic strategy for the
placing of the funding       WO 97/38383
PCT/DK97/00044                                  84     also taking into
consideration the perspective in the long    run.      If the loan is
repaid, an arbitrary strategy for the funding    will also raise another,
but none the less just as essential 5  problem. By each interest rate
adjustment, the model cannot    merely place the entire funding in a new
amount of bonds    issued in a single year. As it will be remembered, the
amount    of bonds actually falling due corresponds with the actual
amount of refinancing, (apart from premium or discount when 10   issued),
which is again determined by the interest rate    adjustment per cent and
the remaining debt. When the newly    issued bond falls due, the remaining
debt is smaller, but the    amount of refinancing is of fairly the same
size as current.    Thus, the future interest rate adjustment per cent does
not 15 correspond with the intended one. Therefore, the model must 



continuously have the possibility of placing the funding in     bonds not
issued over several years.       In the model, the dynamic strategy means
that the funding is     adjusted each year in such a way that the payments
of the 20  bonds correspond to a falling part of the payments from the
debtor side as time is progressing. By each interest rate     adjustment,
issue is further performed in each funding in-     strument - thus,
gradually increasing accordance occurs     between the bond side and the
debtor side given the part of 25 interest rate adjustment. By the
disbursement of the loan,     the problem being solved via the model can be
formulated as              [err]         WO 97/38383
PCT/DK97/00044                                 85  



[err]      wherein F is a falling function of j.      In the model, the
funding follows a so-called trend function    which is estimated with point
of origin being the desired 5  interest adjustment and the funding already
issued H(O,j).    This is performed in an inner iterative procedure in the
model.      When the funding has been determined in such a way that the
interest rate adjustment corresponds to the intended profile 10 as much as
possible, then check whether the proceeds of the     funding is correct. If
the proceeds is correct, check whether     the interest rate on the loan
corresponds to the yield on the     funding portfolio. If this is not the
case, then iterate the     interest rate on the loan in the outer
procedure.   15  Hence, the model is solved in a 2-step-procedure and not
simultaneously as for the F model.       In general, the notation is the
same as in the F model.     However, the current issue of bonds does mean
that it is     necessary to differentiate between three definitions of 20
funding principals.       M(j)       designates the marginal funding, i.e.
the amount                of bonds issued in the jth year when the current
issuing of bonds is performed.     H(O,j)     Are the bonds already issued
before the present 



25             issuing of bonds.     H(J)       is the total amount of
bonds in the jth year.       From the definitions the following appears
M(j) + H(O,j) = H(j)        WO 97/38383
PCT/DK97/00044                                   86      By the
disbursement of the loan, it is obvious that H(O,j)=0,     and thus it
applies that M(j)=H(j). In the notation, it is     therefore not necessary
to differentiate between the disbur-     sement of loan and the interest
rate adjustment in this 5  respect.       Accordingly, the funding need by
the disbursement of the loan     as well as the interest rate adjustment
will be indicated by     Fin(j). Thus, Fin(j) may either by the principal
of the loan     or the current amount of funding. Also in this respect, it
is 10  unnecessary to differentiate between the disbursement and
interest rate adjustment.       As a consequence of no differentiation
between the disburse-     ment of the loan and interest rate adjustment,
REG and REGD     will form a part of expressions also applying to interest 



15  rate adjustments. Here, REG=1 and REG[err]=1 are set in accord-
ance with the definition.       Type P - method       Below the solution to
the problem concerning a LAIR, wherein     the principals are calculated
according to the Type P model, 20  is explained step by step. In principle,
this is performed in     16 steps. The explanation corresponds to the steps
shown in     the flow-chart in Fig. 9. In the following, the course of the
procedure is outlined in order to elucidate the two-step-     procedure.
25 The model begins with a guess at an interest rate on a loan.     On the
basis hereof, the debtor repayments and interest on     the debtor side and
a first guess at the funding are deter-     mined. Then the model estimates
the funding in an inner loop     in step 7 to step 10. The loop is left
only when the funding 30 fulfils the requirement as to the part of interest
rate     adjustment and the proceeds condition.         WO 97/38383
PCT/DK97/00044                                   87     Check in the outer
loop whether the interest rate on the loan    corresponds to the yield on
the funding portfolio. If this is    not the case, the guess at the
interest rate is adjusted, and    again the model calculates a number of
debtor repayments and 5 interest etc. Thus, the inner loop is called again
with the 



new interest rate.       The iterative procedure concerning the interest
rate consti-     tutes the outer loop.       Not until all the requirements
have been fulfilled, does the 10  model leave the outer loop too, and the
final result is     available.       Step 0: Determine TILT. Determine m.
m[err]       Before actual calculations are performed, it must be loaded
into the model, whether the loan is raised in December with 15 m=m[err]
funding instruments or with m=m[err]+1 funding instruments     at any other
point in time of the year.       This is done by assigning TILT [err] (0,
1} a value.       Set TILT=1 and m-m[err]+1 if     - disbursement of the
loan in January-November 20  -  the first interest rate adjustment for
loans disbursed in         January-November and m[err]<remaining term to
maturity       Set TILT=0 and m = m[err]     - in all other cases.
The primary function of TILT is to indicate that an adjust- 25 ment in the
number of funding instruments at the disbursement     of the loan is
carried out, wherein it generally applies that 



m=m[err]+TILT       cf. the above.       WO 97/38383
PCT/DK97/00044                                 88     Step 1: Determine
initial interest rate on the loan      In this step an initial interest
rate on the loan is deter-    mined. It is expedient that the determination
of the initial    interest rate on the loan is not arbitrary in order to
mini- 5 mize the number of iterations to be carried out later on.      In
the model, a guess is made that a weighted average of the    yield on the
individual funding instruments, thus       [err]    



wherein 10  t      is the terms to maturity on the individual funding
instrument, thus t={1,...,m}.    r(O,t) is the yield at the point in time 0
for the bond with            term to maturity at the point in time t
All input to the model are loaded in step 1. The total input 15 are
The bond side        number of funding instruments, nominal interest rate
on        each instrument, number of annual creditor payments, and
creditor payment dates as well as the price of each 20     instrument.
The debtor side        disbursement date, principal, amortization
principle,        term to maturity, number of annual debtor payments as
well as debtor payment dates.         WO 97/38383
PCT/DK97/00044                                  89     Step 2: Determine
repayments and interest to be paid by    debtor      In this step, the
model begins the outer loop. When a guess 



as to the interest rate has been made, the profile of repay- 5  ments and
interest to be paid by debtor can be made. This    requires that the
principal of the loan and the type of    amortization is loaded.      The
model will return with the following pieces of informati-    on about
debtor's payments: interest, repayments, repayment 10  and interest, and
development of the remaining debt.       Step 3 - Determine m on the basis
of the remaining term to     maturity and m[err]       The remaining term
to maturity on the loan is decisive for     the further operations in the
model. No issuing of funding 15  instruments is performed having a term to
maturity in excess     of the term to maturity on the loan. m is trimmed so
m s the remaining term to maturity on the loan       When m is determined
in such a way that the requirement has     been fulfilled, the model can
continue in three different 20 ways.       If m=1, the funding and the
interest rate on the loan are     calculated in step 3a.       If m=2,
continue in step 3b, wherein the funding and the     interest rate on the
loan are calculated according to a 25 method which is related to the F
model. All the time the LAIR     type P50 will be calculated in this step
apart from at the 



issue, wherein m can be three depending on the point in time     of the
disbursement of the loan. In addition, in the last     year the loan will
be calculated in step 3a.       W097/38383
PCT/DK97/00044                                  90     If m>2, continue in
the real model in step 4.      This means that in step 3 the type P loan is
in general first    calculated in the actual model, then in step 3b, and
finally    in step 3a.   5  Step 3a - Determine funding rate for m=1
If m=1, the funding can be determined on the basis of the    proceeds
condition as     [err]      Since no more interest rate adjustments will
occur, it fol- 10  lows from the strict balance principle that   



YD(m)= [1+R[err](m) ]H(m)       which determine a unambiguous interest rate
on the loan.     Thus, the calculation of the loan is finished.       Step
3a may, however, be generalized. A number of problems 15  concerning the
term to maturity on the loan can be solved by     applying a similar
procedure a number of years before the     term to maturity on the loan.
The number of years are called     closing time which is an input variable.
By setting closing time>1, the requirement concerning annual 20 interest
rate adjustments of a certain volume in the closing     time period is
abandoned. In stead, the entire funding is     placed in the closing time
period in the bond with the     longest term to maturity, and the interest
rate on the loan     is found as described above.   25 When the
calculations in step 3a are finished, then continue     in step 14.
WO 97/38383                           PCT/DK97/00044
91    Step  3b - Determine funding rate for m=2   



If m=2, in the first following year, the balance requirement   can be
written as    [err]   5  and the proceeds criterion as      (B)    M(1)K(1)
+M(2)K(2) =Fin(0)      These are sufficient conditions for determining the
funding    analytically as the-solution to two equations (A and B) with
two unknown (M(1) and M(2)).   10  In order to do this, (A) and (B) are
written into a form of    matrix in the following way      CxM=D
Wherein     M=(M(1),M(2)) is a 2x1vector and     [err]      is a 2xlvector
too, and 



[err]          C is square and therefore it can be inverted which gives the
solution   20  M=max.0;C[err]D         WO 97/38383
PCT/DK97/00044                                    92     The REG and
REG[err] factors do only have an influence on loans    either being paid
with a term to maturity of 2 years or type    P50,0 the first year.
The model continues in step 11 wherein it is checked that the 5  funding
criterion has been observed. This check is necessary     if C[err]D gives a
negative funding principal. In this situati-     on, the max-condition
means that the model is making an     excess of funding when determining
the funding.       If a funding principal is adjusted because it would
otherwise 10  be negative, a deviation in the current interest rate adjust-
ment arises in relation to the intended interest rate adjust- 



ment. Therefore, the analytic solution does not provide     certainty that
the intended profile of interest rate adjust-     ment can be respected.
15 Step 4 - Define a trend function       In step 4, a  trend function is
defined, which trend function     estimates the size of the amounts of
interest rate adjustment     as a function of the time t.       In
principle, the trend function can have any kind of functi- 20 onal form. A
fine estimate for the development of the remain-     ing debt can be
obtained by applying a polynomial of the (q-     l)th degree.       Thus,
the trend function has the form     a[err]+a[err]t+a[err]t[err]+.
..+a[err]t   25  wherein O[err]t[err]m. Furthermore, a limitation must be
set on q     so that the degree of the polynomial does not exceed the
number of funding instruments minus 1, whereby the polynomial     would
have too many degrees of freedom. This means that       q   m         WO
97/38383                                  PCT/DK97/00044 



93     Therefore, for a type P20,0 a polynomial of the 4th degree at    a
maximum is estimated. If q=m, the trend function will    estimate the
amounts of interest rate adjustment perfectly.      If the loan is paid
with m=m[err]+1 in the special TILT procedu- 5 re, the degree of the
polynomial is not increased. Therefore,    quite exactly the restriction on
q can be expressed as      q [err] m-TILT      Step 5: Determine
coefficients in the trend function      Then the coefficients of the trend
function must be estima- 10 ted. From step 2 the development of the
remaining debt is    known given the guess at an interest rate on the loan.
At each point in time of interest rate adjustment t=1,2,..,m    the trend
function must correspond to the intended interest    rate adjustment. At
the same time negative marginal funding 15  must be avoided. Therefore the
trend function must be estima-     ted, so the function value of each t
corresponds to the     maximum of either the intended interest rate
adjustment or     the funding already issued in the bond with the term of
to     maturity at the point in time t.    [err]          for
t={0,1,...m-1}. 



In doing so the coefficients can be determined by the matrix     equation
[err]   25  wherein    (a[err],a[err],...,a[err]) is a qxl vector
B is a mxq matrix and       WO 97/38383
PCT/DK97/00044                                94               max[.,.] is
a mxl vector      The matrix B is given by         [err]   



The last sign of equation is due to the fact that 5  t=0,1,2,...,m-1 does
only assume integral values of whole    figures.      However, the estimate
of the trend function is changed a    little, if the loan is a bullet loan.
It is decisive, especi-    ally in the last phase of the loan that all the
time funding 10  is performed to a relatively large extent in the funding
instrument with the longest term to maturity. Therefore, the    trend
function must not have too large an inclination. To    ensure this, a
vector x is introduced so that      (a[err], a[err]..
,a[err]=[B[err]B][err]B[err]max[ x, H(0, t)]   15  wherein    [err]
is a vector with q elements.       If the remaining term to maturity of the
loan is shorter than 20 m[err] so that the number of funding instruments is
reduced by     each interest rate adjustment, then it is of even greater
importance that the funding is placed in bonds with the     
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95     longest possible term to maturity. Therefore the definition    of x
is changed to    [err]      Step 6: Guess at an increment or a decrement to
the first two 5 coefficients      The trend function must be adjusted in
the following steps,    so that the balance requirements correspond to the
intended    interest rate adjustment and the proceeds criterion is ful-
filled. Initially, the trend function must be adjusted.   10 The adjustment
is generally performed by means of two factors     GUESS(0) and GUESS(1) in
the following way       GUESS(0) a[err]+GUESS(1) a[err] t+a[err]t[err]+.
.+a [err]t       GUESS(0) shifts the trend function parallel-wise up and
down     in the (H(j),j) plane, whereas GUESS(1) influences the incli- 15
nation of the trend function.       Already before the iteration in the
inner loop is started, 



the factors are given the values       GUESS (0)=1.25  and    GUESS (1) =1
corresponding to a shift upwards. The idea of the shift is to 20  obtain
better information concerning the relationships     between the individual
marginal funding principals. In Fig.     10 an example of the appearance of
the trend function is     shown. Line 20 shows the initial trend function,
whereas line     22 shows the trend function shifted upwards. The columns
25 called 21 show the size of the individual principals.       In the
example, H(0,4) is disproportionately large so that     according to the
trend function M(4) will be 0. If the mar-         WO 97/38383
PCT/DK97/00044                                    96      ginal funding
principals are generally increased in a later     step, the model, however,
does not have much information as     to how much the other marginal
funding instruments must be     increased before M(4) is increased as well.
By a parallel 5  displacement the trend function upwards this piece of
infor-     mation is obtained.       Thus, if TILT=1 and the model operate
with an extra funding     instrument, only one GUESS-variable is introduced
only in 



step 6. Because of the special profile of interest rate 10  adjustment, the
first funding principle is thus explicitly     estimated by a variable Z
which is explained in details in     the next step. Provisionally, set Z=1.
Step 7: The funding is determined       The inner loop of the model starts
in this step.   15  On the basis of the trend function, the marginal
funding is     determined by       M(j) =  max[0;
[GUESS(0)a[err]+GUESS(1)a[err]t +a[err]t +     .... +a[err] -t[err]]
-H(O,j)]       wherein t={O,1,...,m-1} as before. By the payment of the
loan 20  it is applied again that H(j) = M(j) + H(O,j) and H(O,j) = 0.
The loop starting in step 7 and not in step 5 or 6 means that     a[err]
a[err],...,a[err] is only estimated once for every guess at an     interest
rate. Therefore, in the following step 25  a[err]a[err],...,a[err] are
constant. Correspondingly      (GUESS(O),GUESS(1))=(1.25, 1) is solely an
initial guess.        For TILT=1 the first principal M(1) is determined as
M(1)=Z-H(O,j)   
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97     This is necessary, since a polynomial has difficulties in
estimating M(1) which makes up a down to one fourth of the    other funding
principals as a consequence of the reduced    interest rate adjustment per
cent.   5  In the following steps when the model estimates Z on the
basis of the balance requirements and the proceeds criterion    M(1) is
explicitly determined, so that the criteria are    fulfilled with certainty
by the first occurring interest rate    adjustment.   10  The other funding
principals are determined as above. Gene-     rally the following applies
M(j)=max[O;[Z,GUESS(O)a[err]+a[err]t+a[err]t[err]+ ....
+a[err]t[err]-H(O,j)]       Parallel herewith the funding for
((GUESS(O)+incGUESS(1)),(GUESS(O),GUESS(1)+inc) is 15  determined.
From now on the notation (GUESS(O),GUESS(1))+inc) is simply     applied.
The standard is that inc has the value 0.00001.  



Step 8: Calculate the proceeds and balance criteria       In step 8 it is
determined whether the factors GUESS(0), and 20 GUESS(1) are determined so
that the balance requirement,     given the intended profile of interest
rate adjustment is     respected and the proceeds criterion is fulfilled.
The balance requirement is given by    [err]   25  and the proceeds
criterion is given by       WO 97/38383
PCT/DK97/00044                                98    [err]      Only the
balance requirement for the first year has to be    checked. Naturally, the
funding must also be arranged taking    into consideration the remaining
years, but this is ensured 5 by the initial determination of the trend
function. 



Step 9: Calculate a change to an increment or a decrement      On the basis
of the calculated values for the balance requir-    ement and the proceeds
criterion, respectively, a change to    GUESS(0) and GUESS(1) must be
determined on the basis of the 10 Gauss-Newton algorithm.      Already in
step 5 of the F model a general formula apparatus    was set up. In the F
model a change to the interest rate on    the loan was determined, whereas
in step 9 a change to the    factors in the trend function is determined -
to a large 15  extent the method is the same.      The most important
difference being the definition of the F    function. F(.) is here defined
as a function of    (GUESS (0) ,GUESS (1))      F(GUESS(0) ,GUESS(1))
[err]       Here also the value of F(.) is determined for both
(GUESS(0),GUESS(1)) and ((GUESS(0),GUESS(1))+inc)       The change to
(GUESS(O), GUESS(l)) is called h, and is given 



by                                     99      h=[err] (GUESS (0) , GUESS
(1)) = [err]       wherein D and g are defined as in the F model. It must
be    noted that       [err]   5  wherein G[err] = GUESS(0) and G[err] =
GUESS(1). The foot sign for F    states whether it is the first or the
second part of the    expression for J which is estimated. I.e.
F[err](G[err],G[err]) deter-    mines the value of the proceeds criterion
for GUESS(0) and    GUESS(1).   10 If TILT=1, a change to (Z,GUESS(0)) is
determined in stead.       It must be noted that step 9 only allows 30
passages. That 



means that if the model during 30 attempts has not been able     to
estimate an adjustment of the trend function and thus the     funding
satisfactorily, the loop is left, and it continues in 15 step 11. However,
the model may hereafter return with a new     guess at the interest rate.
Step 10: Are the balance requirement and the proceeds     criterion
fulfilled?       On the basis of the calculated changes, it is to be
determi- 20  ned whether the trend function determines the funding princi-
pals in such a way that the balance requirement and the    proceeds
criterion have been fulfilled.      In step 6 of the model, the following
criteria for mathematic    convergence were introduced.   25 If h fulfils
just one of the conditions                                        100      



[err]   10 h is converged and ( GUESS(0) GUESS(1) ) and the matching
funding can    be applied.      If none of the conditions has been
fulfilled, repeat step 7 instead.   15  Here the requirement as to
mathematical convergence can be replaced by    the specific conditions -
the proceeds criterion and the balance requirement    - as well. This means
that the funding may be applied if          [err] 25      In prinIciple,
the situation may arise in which the model repeats the    increments or
decrements to the coefficients of the trend function in    regular
intervals. Thus, the model runs in circles in the iterative procedure. 30
The problem can be solved by setting up limitations to h of the type   



[err]   35  which, though, by numeric analysis has proved not to be
necessary.         WO 97/38383
PCT/DK97/0044                                 101     Step 11: Has the
proceeds criterion been fulfilled?      Step 11 aims at the situation in
which the model has not been    able to determine a trend function
satisfactorily. Thus, the    funding does not fulfil both the balance
requirement, or more 5  specifically, the intended profile of interest rate
adjust-    ment is not hit, and the proceeds criterion for a given
interest rate.      It cannot be excluded that no solution which fulfils
both    requirements exists, so the model necessarily has to conti- 10
nue.      The proceeds condition is, however, an indispensable require-
ment. Therefore, it is checked whether the proceeds condition    is
fulfilled. This is done by the condition    



[err]    15  If this is the case, then continue in step 13 - otherwise,
adjust the funding principals in step 12.       Step 12: Adjust the funding
The model only reaches step 12 if it has not been possible in     the inner
loop at one time to meet the intended  profile of 20 interest rate
adjustment and the proceeds criterion. Thus,     the funding principals
must be adjusted with the sole object     of fulfilling the proceeds
condition. Therefore, a propriate     adjustment of each principal is
performed.       In principle, three situations may occur   25 1) The model
makes an excess of funding, i.e. the funding         principals must be
reduced       WO 97/38383                                 PCT/DK97/00044
102    



[err]       2)  The model makes a deficiency of funding, i.e. the funding
principals must be increased. Here M(1) is maintained so        that the
part of the interest rate adjustment at the 5     first occurring interest
rate adjustment does not        increase more than what is absolutely
necessary. M(1) is        determined as      [err]         3)  Finally, the
funding principals may sum up to zero. Here 10     the entire funding is
placed in the instrument with the        shortest maturity, i.e.
and M(j)=O for j={2,3,...,m)       After the adjustment, the proceeds
condition is fulfilled,    and the model continues in step 13.   15  Step
13: Calculate a change to the interest rate  



In this step, a change to the guess at an interest rate on    the loan must
be calculated. The change is calculated in    relation to the yield on the
portfolio of funding instru-    ments.   20  Firstly, the function F(.) is
defined as      F(R[err]) =R[err]-r[err]       WO 97/38383
PCT/DK97/00044                             103    wherein     r[err] is
defined as the yield on the funding portfolio.     With the definition of
F(R[err]) the Gauss-Newton algorithm can   be applied.     [err]      The
definitions are not to be repeated here. It should only    be noted that 



[err]     The algorithm can be simplified analogously to step 5 in the 10 F
model.      Step 14: Is the interest rate on the loan = the yield on the
portfolio      Step 14 decides whether the outer loop is to continue or
whether the model has reached a satisfactory result. The 15  criterion for
this decision is that there is accordance in    the interest rate on the
loan and the yield on the portfolio    of funding instruments.      This
means that if the condition      [err]  wherein e in the model is
determined to be 0.00001.   20 is fulfilled, then the interest rate on the
loan can be    accepted, and the iteration in the outer loop stopped. This
means that the calculations made by the model are finished,    and the
model can be finished in step 16.       



WO 97/38383                                       PCT/DK97/00044
104     Otherwise, continue to step 15, wherein the guess at the
interest rate on the loan is adjusted.      Step 15: Adjust the interest
rate      The guess at the interest rate on the loan being rejected in  5
step 14 is adjusted with [err]  Hereafter, the model continues     in step
2, wherein repayment and interest paid by debtor are     determined for the
new guess at the interest rate.       Step 16: The model is finished. The
result can be applied!       The model has determined an interest rate and
a number of 10 positive funding principals. Thus, the calculations are
finished and the repayments and interest rates paid by debtor
calculated in step 2 can be applied.       General comments to LAIR type P.
It is not on beforehand certain that the model is able to 15  respect the
intended interest rate adjustment per cent each     year, even though the
model determines the funding according     to a long-term strategy
mentioned in the introduction.       The long perspective in the
determination of the funding is 



introduced via the adjustment of the trend function. Firstly, 20  the trend
function is estimated on the basis of the intended     profile of interest
rate adjustment for the whole funding     period. This is, however, not a
very good strategy for the     funding, since the model can easily end up
in the situation     wherein too many issues of bonds have been performed
in a 25  single year. In the inner loop of the model, however, an
increment or decrement is made to a[err]., which is controlling     the
inclination of the function. In Fig. 11 is shown an     example of the
adjustment of the funding. The line 24 is the     initial trend function
determined in step 5, whereas the line 30 25 is the adjusted trend function
which was adjusted in the      steps 7-10.         WO 97/38383
PCT/DK97/00044                                  105     Thus, only a part
of the future interest rate adjustment is    funded now, the rest of the
funding will be performed later    pari passu with the development in the
interest rates.      Irrespective of the amortization of the loan, the
development 5  of interest rates will have an influence on the payments,
and    thus the current adjustment of the profile of funding. The
problem is, however, of particular importance in connection    with annuity
loans.      Annuity loans are characterized in that an increasing inter- 10
est rate means decreasing repayments and vice versa. For the 



debtors, this characteristic is favourable, since the repay-     ments and
interest to be paid are more stable. For the P     model, this
characteristic is not as favourable. Changes in     the development of the
repayments means corresponding changes 15  in the development of the
remaining debt, and thus  the profi-     le of interest rate adjustment is
influenced too. If the     interest rate level decreases, a situation may
arise in which     a future interest rate adjustment demands a lower
funding     principal than the one already issued. Since negative funding
20 principals cannot be accepted, the only possibility is to     abandon
the intended interest rate adjustment per cent.       A possibility of
facilitating the problem is to freeze the     profile of repayment for
annuity loans as well. This could,     e.g., be performed by the profile of
repayment being determi- 25 ned by the initial interest rate. The
consequence for the     debtor, however, would be a more unstable
development of the     repayments and interest, since the changes in the
interest     rate would have full impact totally and not be partially
balanced by an opposite change in the repayment.    30 CHAPTER 8.        In
this chapter an example of a preferred embodiment is      described which
example is called the special product model      in the following.       WO
97/38383                                       PCT/DK97/00044
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LAIR calculated by means of the special product model is    characterized
in that debtor has far more options than by    LAIR calculated by means of
Type F or Type P. On beforehand,    the debtor determines a profile of
funding and thus decides 5  the degree of interest rate adjustment in each
individual    year. However, it may be necessary to change debtor's pre-
defined profile of funding in order to fulfil the balance    principle
within each year. but essentially, the debtor    decides the frequency as
well as the interest rate adjustment 10  per cent.       It is one of the
basic ideas of the special product that     debtor can combine the Type F
and the Type P products so that     the loan is interest rate adjusted with
fixed share in fixed     intervals, but, however, not every year. This
corresponds to 15  a minor extension of the Type P model in that it is
merely a     question of introducing a reference to the Type F model in
the calculation of funding in the years in which interest     rate
adjustment is performed.       The special product is far more flexible
than merely a merger 20 between Type F and Type P loans. The model operates
in 7     steps as shown in Fig. 12.       Most of the steps may be
recognized from the Type F and Type     P models. The most essential
differences concern the determi-     nation of the funding.   25 Step 1:
Guess at an interest rate       A guess at an interest rate on the loan is
made, and the 



repayments and interest to be paid by debtor is determined on     the basis
of the guess.       Step 2: Determine funding principals   30 In step 2,
the funding is determined on the basis of the      profile of funding
pre-defined by the debtor. A problem,         WO 97/38383
PCT/DK97/00044                               107     will, however, arise
in relation to the strict balance prin-    ciple, if debtor has chosen not
to issue in all years. Only    in special cases it would be possible to
observe the balance    requirement in these years. Therefore, correction
must be 5  made in relation to the profile of funding pre-defined by the
debtor, in such a way that all funding principals are posi-    tive and of
a certain volume.      Step 3: Are the balance and proceeds criteria
fulfilled?      The balance conditions and the proceeds criterion are
formu- 10 lated as before. Only a parameter b in the proceeds criterion
is introduced, which parameter acts as increment or decrement    parameter
in the adjustment of the funding.    The proceeds condition is given by  



[err]   15 by the disbursement of the loan, and by the interest rate
adjustments as     [err]      wherein H[err](j) describes the funding
principal given by the    pre-defined profile of funding.   20 Step 4:
Adjust funding      If the funding does not fulfil the balance and proceeds
criteria, the parameter b is increased or decreased, and the    check of
the criteria are repeated for the adjusted funding    principals.
WO 97/38383                                       PCT/DK97/00044
108     Step 5: Is the interest rate on the loan = yield on the 



portfolio?      If the funding fulfils the criteria, finally, it must be
checked whether there is not an unacceptably large difference 5 between the
interest rate on the loan and the yield on the     funding portfolio. Again
however, a difference would be     limited by the loan fulfilling the
balance principle.       Step 6: Adjust an interest rate on the loan
The interest rate on the loan is adjusted on the basis of the 10 yield of
the funding portfolio.       Step 7: The model is finished  The results can
be applied       If the correspondence between the interest rate on the
loan     and the yield on the funding portfolio is sufficient, the
model is finished and the calculations can be applied.   15 Example of
calculation       In the following, an example of a calculation of a loan
according to method called Type P is described. According to     the
method, a number of data must be loaded, before the     actual calculation
is performed. These data are composed of 20 some standard values which are
common for all calculations     made according to the method:       Maximum
difference in balance       : 0.00001 oere, 



Maximum difference in proceeds      : 0.00001 oere,     Maximum difference
in interest rate : 0.00001 percentage 25  point, and inc (the step duration
in the iteration process)     0.0001 percentage point.       In addition to
this, the system has access to a data base     with specification of the
financial instruments which may by     applied according to the method. In
this example, non-        WO 97/38383
PCT/DK97/00044                                   109     callable bullet
bonds are applied, which bonds in the data    base are defined with a
nominal principal, coupon rate, term    to maturity, interest payment
dates, and ex-coupon date.    Furthermore, the prices of the bonds are also
indicated in 5 the data base.       In the model according to the method, a
number of data are     loaded, which data specifies the loan attempted to
be calcu-     lated:       Principal of the loan : 100 DKK. 10  Date of the
disbursement of the loan : 1/1-1996.     Debtor's first payment date :
1/1-1997     Creditor's first payment date : 1/1-1997     Number of debtor
-payment dates per year: 1     Number of creditor payment dates per year :
1 15  Profile of interest rate adjustment 



(number of funding instruments): P20,0. I.e. 20% of the loan     is to be
refinanced each year.     Repayment arrangement of the loan: Annuity.
Term to maturity of the loan: 20 years.   20  Since 20% of the loan is to
be refinanced each year and the     disbursement of the loan is performed
in January, it appears     from the model that 6 bonds must be applied for
the funding,     but since January 1st is always a holiday, it is chosen
only     to apply 5 bonds as if the loan had been disbursed in Decem- 25
ber.       The 5 selected bonds are:     (coupon rate, price,     maturity
date)                      (6, 102.0376, 1/1-1997)
(6, 103.3975, 1/1-1998) 30                                      (6,
103.3915, 1/1-1999)                                         (6, 102.7780,
1/1-2000)                                         (7, 105.8982, 1/1-2001).
WO 97/38383                                       PCT/DK97/00044
110     The 5 selected bonds are used at the funding by the disburse-
ment of the loan. When refinancing is to be performed after    one year,
the first bond has matured. Therefore, it is neces-    sary to apply a new
bond for the funding, and the model 5 itself selects a non-callable bullet
bond with a remaining     term to-maturity of 5 years. The model gets data
concerning 



this bond from the data base. Since the model does not know     the prices
one or several years ahead of time, the model     assumes that the interest
rate structure and thus the bond 10 prices have not changed.       Today,
non-callable bullet bonds with a term to maturity up     to 10 years exist.
When the model reaches the 5th     refinancing, and thus needs a bond with
a remaining term to     maturity of 11 years, the model will not be able to
find this 15  bond in the data base. Thus, the model "issues" a bond to be
used for the calculations, and assigns to it data analogous     with the
data known from the other bonds. Here also, thereby     the known interest
rate structure is applied and with it also     the prices of the bonds on
the date of the issue of the loan. 20 The model "issues" bonds having a
coupon rate of 7% during     the first 3 years, and thereafter a coupon
rate of 8% during     the following years.       The results of the model
can be related to the debtor side     and the funding side, respectively,
the two "sides" being 25 tied together by the balance requirement and the
proceeds     condition.       The debtor side       The model provides a
total course of amortization fulfilling     the requirement as to type of
repayment. This consists of 30  interest payments, repayments, all
repayments and interest     and the remaining debt at the beginning of the
period made up     on the basis of the payment date, see Table 1.    



WO 97/38383                                        PCT/DK97/00044
111     Column number 1 in Table 1 indicates debtor's payment date,
wherein the first 4 figures indicate the year, the figures 5    and 6
indicate the month, and the last two figures indicate    the day of the
month.   5  The columns number 2-5 in Table 1 indicate interest, repay-
ment , repayment and interest and the remaining debt at the    beginning of
the period in DKK for the loan, whereas the last    column in Table 1
indicates the number of payment date.      Table 1 10    Debtor's
Interest    Repay-    Repay-        The    Number        payment
ments   ments and remaining   of        date
interest   debt at  repay-
the     ment                                                   beginning
dates                                                   of the
period          19961230    4.9644    3.0357    8.0000  100.0000
19971230    4.9962    3.1272    8.1234   96.9643         2 15      19981230
4.9499    3.2509    8.2008   93.8371         3         19991230    4.8534
3.3976    8.2510   90.5862         4         20001230    4.7210    3.5631
8.2841   87.1886         5         20011230    4.5552    3.7468    8.3020
83.6255         6         20021230    4.3661    3.9457    8.3118   79.8787
7 20      20031230    4.1575    4.1589       8.3164   75.9330      8
20041230    3.9285    4.3871    8.3156   71.7741         9 



20051230    3.6825    4.6293      8.3118   67.3870      10         20061230
3.4204    4.8856    8.3060   62.7576        11         20071230    3.1403
5.1570    8.2973   57.8720        12 25      20081230    2.8435    5.4431
8.2866   52.7150         13         20091230    2.5290    5.7444    8.2734
47.2719        14         20101230    2.1948    6.0616    8.2564   41.5275
15         20111230    1.8404    6.3942    8.2346   35.4659        16
WO 97/38383                                      PCT/DK97/00044
112       Debtor's   Interest   Repay-    Repay-       The    Number
payment               ments   ments and remaining   of         date
interest  debt at  repay-
the    ment                                                 beginning dates
of the                                                 period
20121230    1.4606    6.7426    8.2032   29.0717    17          20131230
1.0774    7.0952    8.1726   22.3291    18          20141230    0.7001
7.4459    8.1460   15.2339    19         20151230    0.3362    7.7881
8.1243    7.7881    20   5 The funding side       The model provides the
initial funding as well as the prices     on the bonds in question, see
Table 2. In the specific 



example, the funding is distributed over five principals with     the
prices mentioned above.   10  In column 1 in Table 2, the payment date is
given in the same     form as described for Table 1, column 1. In column 2
the     volumes of the 5 bonds applied for the funding are indicated,
and in column 3 the volume of the marginal bond issued is     indicated. In
column 4 the prices of the applied bonds are 15 indicated, whereas in
column 5, the adjustment in question is     indicated.       Table 2
Payment  Total issue   Marginal    Prices       dates    of bonds    bond
issue  20   19981230       0.2203               102.0376 disbursement
19981230       0.2072               103.3975 of the loan      19981230
0.1937               103.3915       19981230       0.1800
102.7780       19981230       0.1659               105.8982         WO
97/38383                                       PCT/DK97/00044
113      Payment  Total issue    Marginal    Prices 



dates     of bonds    bond issue      19991230       0.2156        0.0084
102.0376  1st interest      19991230       0.1993        0.0055 103.3975
rate      19991230       0.1837        0.0037 103.3915 adjustment
19991230       0.1739        0.0080 106.3065  5   19991230       0.1637
0.1637 105.8982      20001230       0.2104        0.0111 102.0376 2nd
interest      20001230       0.1913        0.0076 103.3975 rate
20001230       0.1784        0.0045 106.1270 adjustment      20001230
0.1676        0.0039 106.3065  10   20001230       0.1565        0.1565
105.8982       20011230       0.2037        0.0124 102.0376 3rd interest
20011230       0.1863        0.0079 105.2784 rate       20011230
0.1710        0.0034 106.1270 adjustment       20011230       0.1586
0.0021 106.3065  15   20011230       0.1461        0.1461 110.1551
20021230       0.1964        0.0101 103.0002 etc.       20021230
0.1776        0.0066 105.2784       20021230       0.1628        0.0042
106.1270 



20021230       0.1513        0.0052 109.8350  20   20021230       0.1395
0.1395 110.1551       20031230       0.1906        0.0130 103.0002
20031230       0.1713        0.0085 105.2784       20031230       0.1559
0.0046 108.8626       20031230       0.1431        0.0036 109.8350  25
20031230       0.1298        0.1298 110.1551       20041230       0.1845
0.0131 103.0002       20041230       0.1647        0.0088 107.1593
20041230       0.1480        0.0049 108.8626       20041230       0.1348
0.0050 109.8350  30   20041230        0.1212       0.1212 110.1551
WO 97/38383                                         PCT/DK97/00044
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20051230        0.1778        0.0132 103.9629       20051230        0.1571
0.0092 107.1593       20051230        0.1400        0.0052 108.8626
20051230        0.1267        0.0055 109.8350  5   20051230        0.1130
0.1130 110.1551       20061230        0.1726        0.0155 103.9629
20061230        0.1509        0.0108 107.1593       20061230        0.1329
0.0062 108.8626       20061230        0.1173        0.0043 109.8350  10
20061230        0.1024        0.1024 110.1551       20071230        0.1671
0.0162 103.9629       20071230        0.1444        0.0115 107.1593
20071230        0.1241        0.0068 108.8626       20071230        0.1075
0.0052 109.8350  15   20071230        0.0919        0.0919 110.1551
20081230        0.1612        0.0168 103.9629       20081230        0.1363
0.0122 107.1593       20081230        0.1151        0.0076 108.8626  



20081230        0.0976        0.0056 109.8350  20   20081230        0.0815
0.0815 110.1551       20091230        0.1550        0.0188 103.9629
20091230        0.1288        0.0137 107.1593       20091230        0.1061
0.0086 108.8626       20091230        0.0866        0.0051 109.8350  25
20091230        0.0694        0.0694 110.1551       20101230        0.1485
0.0197 103.9629       20101230        0.1207        0.0145 107.1593
20101230        0.0960        0.0094 108.8626       20101230        0.0752
0.0058 109.8350  30   20101230        0.0573        0.0573 110.1551
WO 97/38383                                       PCT/DK97/00044
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bond issue      20111230       0.1416        0.0209 103.9629 



20111230       0.1116        0.0156 107.1593      20111230       0.0856
0.0104 108.8626      20111230       0.0633        0.0060 109.8350  5
20111230       0.0446        0.0446 110.1551      20121230       0.1342
0.0226 103.9629      20121230       0.1026        0.0170 107.1593
20121230       0.0747        0.0114 108.8626      20121230       0.0505
0.0059 109.8350  10   20121230       0.0308        0.0308 110.1551
20131230       0.1264        0.0238 103.9629       20131230       0.0928
0.0181 107.1593       20131230       0.0629        0.0123 108.8626
20131230       0.0374        0.0066 109.8350  15   20131230       0.0165
0.0165 110.1551       20141230       0.1181        0.0253 103.9629
20141230       0.0818        0.0189 107.1593       20141230       0.0506
0.0132 108.8626       20141230       0.0256        0.0091 109.8350  



20   20151230       0.1094        0.0276 103.9629       20151230
0.0689        0.0183 107.1593       20151230       0.0346        0.0090
108.8626       20161230       0.1002        0.0313 103.9629       20161230
0.0459        0.0113 107.1593  25   20161230       0.0752        0.0293
103.9629       It appears from Table 2 that the distribution is as follows:
H(1):  0.220314         H(2):   0.207178         H(3):   0.193740 30
H(4):  0.179985       WO 97/38383
PCT/DK97/00044                                   116         H(5):
0.165899       It should be noted that with the indicated given prices, the
proceeds condition has been fulfilled:
(0.220314*102.0376)+(0.207178*103.3975)+(0.193740*103.3915)+ 5
(0.179985*102.7780)+.(0.165899*105.8982) = 100.0000   



Subsequently, the marginal funding is provided, which margi-     nal
funding is performed by each interest rate adjustment. In     the specific
example, the following is issued:         In H(1) = the original H(2):
0.008440 10      In H(2) = the original H(3):    0.005525         In H(3) =
the original H(4):   0.003722         In H(4) = the original H(5):
0.007978         In H(5) = the new H(5):         0.163691       After the
first interest rate adjustment, the total amount of 15  outstanding debts
are distributed over the three principals     in  the following way:
H(1): (0.207178+0.008440) =    0.215617         H(2): (0.193740+0.005525) =
0.199265         H(3): (0.179985+0.003722) =    0.183708 20      H(4):
(0.165899+0.007978) =    0.173877         H(5): (0.000000+0.163691) =
0.163691       It should be noted that the total amount of outstanding
debts     in H(5) is equal to the marginal funding, exactly because
there has been no previous issue in this bond.   25  The price being
interest rate adjusted is also provided.     Thus, it is possible to
calculate the funding proceeds from     the interest rate adjustment
currently (the amount of     refinancing). At the first interest rate
adjustment the     amount of refinancing will be:   30
(0.008440*102.0376)+(0.005525*103.3975)+(0.003722*103.3915)+
(0.007978*106.3065)+(0.163691*105.8982) = 20.0000    



117     This amount is correct in such a way that 1/5 of the remain-    ing
debt is interest rate adjusted. At the next interest rate    adjustment,
the remaining debt has become smaller, and    19.39287 is interest rate
adjusted. Still, 1/5 of the remain- 5 ing debt is interest rate adjusted,
the remaining debt now    being 96.80265.      Debtor side and funding side
In table 3, the debtor and the funding sides are shown oppo-    site one
another on an annually basis.   10  In column 1 the interest rate
adjustment date is indicated,     and in column 2 the total face value of
the bonds is indica-     ted. In column 3, the total value of maturing
bonds is indi-     cated, whereas in column 4 the amount of interest to be
paid     to creditor is indicated. In column 5, the columns 3 and 4 15  are
summed up in order to provide the total amount of pay-     ments to
creditor. In column 6 the amount of the total value     of bonds issued in
the end of the payment period is indicated     . In column 7, the yield on
the loan in % is indicated,     whereas in column 8 the size of the
remaining debt in DKK in 20  the beginning of the payment period is
indicated. In column 9     the annual interest payments in DKK is
indicated, whereas in     column 10 the amount of the annual repayments in
DKK is     indicated. The amount in column 9 and in column 10 are summed
up in column 11, providing the annual amount as repayments 25  and interest
in DKK. In column 12 the size of the remaining 



debt in DKK in the beginning of the payment period is indica-     ted.
Thus, column 12 corresponds to column 8 (remaining debt     at the
beginning of the period) deducted column 10 (annual     repayments). In
column 13 is indicated, the size of the 30  amount to be refinanced by the
end of the payment period,     whereas column 14 (the last column)
indicates how large a     percentage of the remaining loan is to be
refinanced. It     appears that exactly 20% is to be refinanced, as desired
by     the debtor.                           WO 97/38383
PCT/DK97/00044  [err]
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119     The total closing issue appears from year to year. It can be
calculated on the basis of the data from Table 2. This is    obtained by
summing up the total number of issue in H(1),    H(2), H(3), H(4), and
H(5), respectively, from year to year.   5  Disbursement:
(0.220314+0.207178+0.193740,0.179985+0.165899)*100=97.711608  



1st interest rate adjustment:
(0.215617+0.199265+0.183708+0.178377+0.163691)*100=93.615793       2nd
interest rate adjustment: 10
(0.210403+0.191304+0.178382+0.167634+0.156506)*100=90.422842       Then it
is possible to provide the total number of bond     issues maturing at the
given interest rate adjustment. It     will always be the amount issued in
exactly the bond maturing     at the given point in time, i.e. the bond
having the shortest 15 term to maturity at the time of the interest rate
adjustment.     The amount of bond maturing can also be found in Table 2:
1st interest rate adjustment:      0.220314     2nd interest rate
adjustment:      0.215617     3rd interest rate adjustment:      0.210403
20  Furthermore, interest payments to creditor are to be provi-     ded.
These depend on the amount issued in each principal as     well as the
coupon rate at which the said principal is to be     paid. It must be noted
that the coupon rates change from year     to year . The bond with a
maturity of one year. included in 25 each interest rate adjustment will
have a 6% coupon rate     during the first 4 years. Then it will have a
coupon rate of     7% during the following 3 years, and during the
remaining     term to maturity of the loan, the bond will have a coupon
rate of 8%. From Table 2, the total number of coupon rate 30 payments can
be found in the following way:     
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120     1st year: (0.220314*6) + (0.207178*6) + (0.193740*6) +
(0.179985*6) + (0.165899*7) = 5.968595      2nd year: (0.215617*6) +
(0.199265*6) + (0.183708*6) +    (0.173877*7) + (0.163691*7) = 5.954516   5
3rd year: (0.210403*6) + (0.191304*6) + (0.178382*7) +     (0.167634*7) +
(0.156506*7) = 5.927892       Then the total number of payments to creditor
can be found as     the sum of bonds maturing, as well as interest
payments.     Furthermore, the volume of outstanding bonds at the end of 10
the year before interest rate adjustment is provided. This is     found as
the difference between the opening bond issue and     the volume of bonds
maturing.       Then the interest rate on the loan solving the model each
year is provided. Naturally, this varies in that the funding 15  is
different each year.       After the above pieces of information concerning
the payment     on the creditor side have been provided, the course of
amor-     tization is repeated on the debtor side. This is identical to
what has previously been mentioned, only annually. In the 20 mentioned
order: remaining debt at the beginning of the     period, annual interest
payments, annual repayments, annual     repayments and interest, and
remaining debt at the end of the 



period.       Finally, the amount of refinancing and % of refinancing are
25  provided. These are identical with the amounts of refinancing
calculated earlier on the basis of the data provided in Table     2.
Bond yields       In Table 4 the yields of the bonds applied in the model
is 30 shown.         WO97/38383
PCT/DK97/00044                                  121       Nos. of
principals    Bond yields                 1         3.8833                2
4.1936                3         4.7602 5              4         5.2127
5         5.6144                 6         6.0182                 7
6.2406                 8         6.4153 10              9          6.9754
10         6.9429   



The bond yields are assumed to be constant during the entire     term to
maturity of the loan seen in relation to the term to     maturity of the
bonds. It is to be understood that the bond 15  with a term to maturity of
one year included in each interest     rate adjustment will have a yield of
3.88%, and the bond with     a term to maturity of five year included in
each interest     rate adjustment will have a yield of 5.61%. Since the
coupon     rates change currently, the prices of the bonds will also 20
change. This appears from Table 2.                 CLAIMS      1. A method
for determining the type, the number, and the    volume of financial
instruments for the funding of a loan    with equivalent proceeds to a
debtor by means of a first 5  computer system, the loan being designed to
be at least    partially refinanced during the remaining term to maturity,
requirements having been made as to a maximum difference in    balance
between on the one hand payments on the loan and the    amount of
refinancing and on the other hand net payments to 10  the owner of the
financial instruments applied for the fund-     ing, requirements having
been made as to a maximum difference     in proceeds between on the one
hand the sum of the market     price of the volume of the financial
instruments applied for 



the funding of the loan and on the other hand the principal 15  of the
loan, and requirements having been made as to a maxi-     mum difference
between the interest rate on the loan and the     yield to maturity on the
financial instruments applied for     the funding, which method comprises;
(a)    inputting and storing, in a memory or a storage 20  medium of the
computer system, a first set of data indicating     the parameters:
principal of the loan, term to maturity, and     profile of repayment of
the loan,     (b)    inputting and storing, in a memory or a storage
medium of the computer system, a second set of data 25  indicating a
desired/intended profile of refinancing, such as     one or more point(s)
in time at which refinancing is to take     place, and indicating the
amount of the remaining debt to be     refinanced at said point(s) in time,
and/or said second set of data indicating a 30  desired/intended profile of
funding such as the     desired/intended number of financial instruments
applied for     the funding with their type and volume,     (c)
inputting and storing, in a memory or a storage     medium of the computer
system, a third set of data indicating 35  a maximum difference in balance
within a predetermined     period, a maximum difference in proceeds and a
maximum     difference in interest rates equivalent to the difference
123      between the interest rate on the loan and the to maturity yield on
the     financial instruments applied for the funding, 



(d)   determining and storing, in a memory or a storage medium of the 5
computer system, a fourth set of data indicating a selected number of
financial     instruments with inherent characteristics such as type,
price/market price, and     date of the price/market price,     (e)
determining and storing, in a memory or a storage medium of the
computer system, a fifth set of data representing a first interest rate on
the 10  loan,     (f)   calculating and storing, in a memory or a storage
medium of the     computer system, a sixth set of data representing a first
profile of repayment     and interest corresponding to interest and
repayment for debtor as well as a     first profile of the remaining debt,
the first profile of repayment and interest 15  and the first profile of
the remaining debt being calculated on the basis of the     principal of
the loan, term to maturity, and profile of repayment inputted under
(a), the profile of refinancing and/or profile of funding inputted under
(b), and     the first interest rate on the loan determined under (e),
(g) selecting a number of financial instruments among the financial 20
instruments stored under (d), and calculating and storing a seventh set of
data     indicating said selected financial instruments with their volumes
to be applied     in the funding of the loan, which seventh set of data is
calculated on the basis     of the first profile of repayment and interest
and first profile of the remaining     debt determined under (f), the
profile of refinancing indicated under (b), 25  and/or the profile of
funding indicated under (b), as well as the requirements      as to maximum
difference in balance, maximum difference in proceeds, and/or      maximum
difference in interest rates indicated under (c), and, in case of
refinancing, where financial instruments from a previous funding have not
yet      matured, the type, the number and volume of these instruments,
performing 30  one or more recalculations, if necessary, including
selecting a new number of      the financial instruments stored under (d),
if necessary, storing in a memory or      a storage medium of the computer
system, after each recalculation, the      recalculated        



124      interest rate, the recalculated profile of repayment and interest,
the     recalculated profile of the remaining debt, and the selected
financial     instruments with their calculated volumes, until all
requirements indicated 5  under (c) have been fulfilled,         if
desired, followed by outputting, transferring to a storage medium, or
transmitting to another computer system, the combination so determined of
the     type, the number, and the volume of financial instruments for
funding the loan,     preferably together with the calculated interest
rate, preferably together with 10  the calculated profile of repayment and
interest, and preferably together with     the calculated profile of the
remaining debt.       2. The method according to claim 1, wherein the
series of financial     instruments in (d) is determined in such a way that
at least one financial 15  instrument is an instrument of which payment
falls due within the first     period occurring in which a difference in
maximum balance applies.       3. The method according to claim 1 or claim
2, wherein the requirement as     to difference in maximum proceeds is
given by a convergence condition for 20  difference in proceeds, and/or the
requirement as to difference in maximum     interest rates is given by a
convergence condition for the difference in     interest rate, and/or the
requirement as to difference in maximum balance     is determined by a
convergence condition for the difference in balance.   25  4. The method
according to any of the claims 1-3, wherein when calculating,
adjustment is made for any difference between on the one hand the time of
disbursement of the loan and/or the repayment date and, on the other hand,
the     payment date of the financial instruments, by adjusting
proportional for the     already expired part or the remaining part of the
disbursement period and the 30  repayment period, respectively.  



125       5. The method according to any of the claims 1-4, wherein the set
of data      under (b) indicates that calculation is to be performed for
the case where a      full refinancing of the remaining debt is to be
performed periodically with 5 a predetermined period, which is less than
the term to maturity of the loan,     which method for determination of the
volumes of financial instruments     indicated in step (g) comprises
calculation of the difference in proceeds for     the calculated volumes of
the financial instruments applied for the funding,     and/or calculation
of an adjustment of the interest rate, said adjustment of 10  the interest
rate preferably being calculated taking into consideration the
calculated difference in proceeds, it being calculated whether the
adjustment of the interest rate is so small that the interest rate fulfils
the     requirement as to maximum difference in interest rates or a
convergence     condition for the difference in interest rate, or whether
the adjustment of 15  the interest rate is so small that the requirement as
to maximum     difference in proceeds or a convergence condition for the
difference in     proceeds is fulfilled.       6. The method according to
claim 5, wherein, in case the requirements or 20  conditions as to the
difference in proceeds or the difference in the interest     rate are not
fulfilled, the recalculations comprise one or more interest rate
iterations, each interest rate iteration comprising         calculating and
storing, in a memory or a storage medium of the     computer, data
indicating a new interest rate, which is preferably based on 25  the
previous interest rate on the loan and the calculated adjustment in
interest rate,         calculating and storing, in a memory or a storage
medium of the 



computer, data indicating a new profile of repayment and interest and a
new profile of the remaining debt for debtor, which new profile of the 30
repayment and interest and new profile of the remaining debt are calculated
taking into consideration the new interest rate on the loan, the principal
of      the loan, the term to maturity, and the profile of repayment
inoutted                                           126     under (a) and
the profile of refinancing and/or the profile    of funding inputted under
(b), and        calculating and storing, in a memory or a storage medium
of the computer system, data indicating a new set of volumes 5 for the
financial instruments applied for the funding.      7. The method according
to claim 5 or 6, wherein the interest    rate iteration is made by applying
a numeric optimization    algorithm or by "grid search" .      8. The
method according to claim 7, wherein the optimization 10 algorithm is a
Gauss-Newton algorithm.       9. The method according to any of the claims
5-8, said     method, when the relevant requirement(s) as to maximum dif-
ference in proceeds and/or the requirement as to maximum     difference in
interest rate is/are fulfilled, further com- 



15 prises        determining whether all the calculated volumes of finan-
cial instruments are positive, and         in case the calculated set of
volumes comprises at least     one negative volume, further comprises 20
either         i) selecting a new number of financial instruments among
the financial instruments stored under (d), one or more of     the
instruments in the new number of instruments being     determined in such a
way that the payment on this/these 25 fall(s) due relatively later in
relation to the original     number of financial instruments, followed by
performing a     recalculation according to any of the claims 5-8, or
ii) the negative volume or the negative volumes is/are     put equal to 0,
followed by performing a recalculation in 30 accordance with any of the
claims 5-8.       10. The method according to any of the claims 1-4,
wherein     data set (b) indicates that calculation is to be performed
for the case where partial refinancing of the remaining debt     is carried
out periodically with a predetermined period,
127       which period is shorter than the term to maturity of the loan,
for instance      in such a way that the refinancing is equivalent to a
fixed fraction of the      remaining debt of the loan, by which method the
volume of some of or all  5 of the financial instruments applied for the
funding in the first calculation 



in step (g) are calculated in such a way that they substantially follow a
shifted level profile of the remaining debt, whereafter, if necessary,
recalculations are carried out, until all the requirements mentioned under
(c) have been fulfilled. 10      11. The method according to claim 10,
wherein the volume of some of or      all of the financial instruments
applied in the calculation in step (g) are      calculated by applying a
function, adjusted to a shifted level profile of the      remaining debt.
15      12. The method according to claim 11, wherein the volume of some of
or      all of the financial instruments in one or more of the
recalculations      optionally carried out in step (g) are calculated by
applying a function      adjusted to a shifted level profile of the
remaining debt. 20      13. The method according to claim 11 or 12, wherein
the function is a      polynomial function with a maximum degree
corresponding to the number      of financial instruments applied.   25 14.
The method according to claim 13, wherein the polynomial function is
calculated by use of a statistic curve fit method.       15. The method
according to claim 14, wherein the statistic curve fit      method is the
least square's method. 30      16. The method according to any of the
claims 10-15, wherein recalculation      of all of or some of the data
mentioned in (f) and (g), and/or one or more      function coefficients to
the function representing the shifted level profile      of the re-        



128      maining debt and/or the interest rate is performed by the use of
iteration     carried out by applying numeric optimization algorithms or by
grid search.   5  17. The method according to claim 16, wherein the
optimization algorithm     is a Gauss-Newton algorithm       18. The method
according to any of the claims 10-17, wherein, in case the     requirements
or conditions as to the difference in proceeds and/or the 10  difference in
interest rate and/or the difference in balance calculated taking     into
consideration the profile of refinancing loaded under (b) are not
fulfilled, the recalculation comprises one or more iterations, each
iteration     comprising          calculating and storing data indicating a
new interest rate and/or 15     calculating and storing data indicating a
new profile of repayment and     interest and a new profile of the
remaining debt for debtor, which new     profile of repayment and interest
and profile of the remaining debt are     calculated taking into
consideration the new interest rate, the principal of     the loan, the
term to maturity and the repayment arrangement inputted 20  under (a), and
the profile of refinancing and/or the profile of funding      loaded under
(b), and/or          calculating and storing data indicating a new set of
coefficients for     the function which is adjusted to the shifted level
profile of the remaining     debt, and/or 25       calculating and storing
data indicating a new set of volumes of the      financial instruments
applied for the funding, which new set of volumes is      calculated on the
basis of the financial instruments already determined for      the funding,
and the new profile of repayment and interest and profile of      the
remaining debt as well as the requirement as to maximum difference in 30
balance.   



19. The method according to any of the claims 10-18 which method in step
(g) comprises determination of whether the calculated volumes of financial
instruments fulfil at least              * C    L M    *
129      two of two or more predetermined convergence conditions,
preferably     being calculated taking into consideration a calculated
difference in     proceeds and a difference in balance being calculated
taking into 5 consideration the profile of refinancing loaded under (b),
and in the case     that the calculated volumes of financial instruments do
not fulfil these     conditions, the recalculations comprise one or more
iterations of the     coefficients for the function which is adjusted to
the shifted level profile     of the remaining debt, each iteration
comprising 10     calculating and storing data indicating two or more new
function     coefficients for the function representing the shifted level
profile of the     remaining debt,         calculating and storing data
indicating a new set of volumes for the     financial instruments applied
for the funding, which new set of volumes is 15  calculated taking into
consideration the new function representing the     shifted level profile
of the remaining debt,         determining whether the new set of
calculated volumes of financial     instruments fulfils the at least two or
more predetermined convergence     conditions, until the new set of
calculated volumes of financial instruments 20  fulfils these conditions.
20. The method according to claim 19, wherein the new function
coefficient(s) is/are calculated taking into consideration the calculated
difference in proceeds and a difference in balance calculated taking into 



25  consideration the profile of refinancing loaded under (b).        21.
The method according to claim 19 or 20 comprising the calculation of
the difference between the interest rate on the loan and the interest rate
on      the calculated volumes of the financial instruments, and
determining 30  whether the difference in interest rate is so small that it
fulfils the      requirement as to maximum difference in interest rate or a
convergence      condition for the difference in interest rate.
22. The method according to claim 21, wherein, in case the requirements as
to the difference in interest rate are not fulfilled, then the
recalculations     include one or more interest iterations, each interest
iteration including 5       calculating and storing an adjustment of the
interest rate, the     adjustment of the interest rate preferably being
calculated taking into     consideration the difference between the
interest rate on the loan and the     yield to maturity on the calculated
volumes of the financial instruments,     for instance by use of a
Gauss-Newton algorithm 10       calculating and storing data indicating a
new interest rate preferably     being based on the previous interest rate
and the calculated adjustment of     the interest rate to the interest rate
on the loan,          calculating and storing data indicating a new profile
of repayment and     interest and a new profile of the remaining debt for
debtor, which new 15  profile of repayment and interest and new profile of
the remaining debt are     calculated taking into consideration the new
interest rate, the principal of     the loan, the term to maturity and the
profile of repayment inputted under     (a), and the profile of
refinancing, and/or the profile of funding inputted 



under (b), and 20        calculating and storing data indicating a new set
of coefficients for     the function adjusted to the shifted level profile
of the remaining debt, and          calculating and storing data indicating
a new set of volumes for the      financial instruments applied for the
funding.   25  23. The method according to any of the claims 10-18,
comprising the      determination of whether the calculated volumes of
financial instruments      fulfil at least three of three or mote
predetermined convergence conditions      which are preferably calculated
taking into consideration a calculated      difference in proceeds, a
difference in balance calculated taking into 30  consideration the profile
of refinancing loaded under(b), and a maximum      difference in interest
rates, and in case the calculated volumes of financial      instruments do
not fulfil                                                  131      these
conditions, then the recalculations comprise one or more iterations,
each iteration comprising         calculating and storing an adjustment of
the interest rate, the 5 adjustment of the interest rate being preferably
calculated taking into     consideration the difference between the
interest rate on the loan and the     yield to maturity on the financial
instruments,         calculating and storing data indicating a new interest
rate which is     preferably based on the previous interest rate and the
calculated adjustment 10  in the interest rate on the loan,
calculating and storing data indicating a new profile of repayment and
interest and a new profile of the remaining debt for debtor, which new 



profile of repayment and interest and profile of the remaining debt are
calculated taking into consideration the new interest rate, the principal
of 15  the loan, the term to maturity and the profile of repayment inputted
under     (a) and the profile of refinancing and/or the profile of funding
inputted     under (b),          calculating and storing data indicating a
new set of coefficients for the     function adjusted to the shifted level
profile of the remaining debt, and 20       calculating and storing data
indicating a new set of volumes for the     financial instruments applied
for the funding, which new set of volumes is     calculated taking into
consideration the new function representing the     shifted level profile
of the remaining debt,          determining whether the new set of
calculated volumes of financial 25  instruments fulfils the at least three
or more predetermined convergence      conditions.        24. The method
according to any of the claims 10-23, wherein the volume      of one or
more financial instruments, especially the first to mature and/or 30  the
last to mature, is not calculated by use of the function representing the
profile of the remaining debt, but is determined separately in order to
make      sure that the actual profile of refinancing is equivalent to the
one loaded in      (b).
132      25. The method according to any of the claims 10-24, wherein, in
case the     calculated set of volumes comprises at least one negative
volume, the      negative volume(s) is/are put equal to 0 whereafter the
calculations 



5 continue on the basis of the volumes of financial instruments determined
in     this way.       26. The method according to any of the claims 1-4,
which method     comprises the calculation of whether the volume of
financial instruments in 10  the profile of funding mentioned under item
(b) fulfils the requirement as     to maximum difference in proceeds, and
in case the volumes stated do not     fulfil this requirement, then one or
more changes of the previously     mentioned volumes of financial
instruments is/are carried out, carrying out     changes until the new set
of volumes of financial instruments fulfils the 15  requirement as to
maximum difference in proceeds.       27. The method according to claim 26,
which method comprises the     calculation of of whether the resulting set
of volumes of financial     instruments fulfils the requirement as to
maximum difference in balance, 20  and in case the resulting volumes do not
fulfil this requirement, then one or     more calculations of new volumes
for at least one of the financial     instruments which does not fulfil the
requirement as to maximum     difference in balance is/are carried out.
25  28. The method according to Claim 27, wherein new volumes are
calculated     for one or more financial instruments to which payments are
to be     performed in a period wherein the requirement as to maximum
difference     in balance is not fulfilled.   30  29. The method according
to claim 27 or 28, wherein new volumes are     calculated for one or more
financial instruments to which payments are to     be performed in the last
period wherein the requirement as to maximum     difference in balance is
not fulfilled.     



133      30. The method according to claim 28 or 29, wherein the new
volumes are     calculated on the basis of the difference in balance for
the periods wherein     the equivalent, previously found volumes do not
fulfil the requirement as 5 to maximum difference in balance.       31. The
method according to any of the claims 27-30, wherein calculation     is
carried out as to whether the new set of volumes fulfils the requirement
as to maximum difference in proceeds, and in case the said volumes do not
10  fulfil this requirement, changes are carried out until the new set of
volumes     fulfils the requirement as to maximum difference in proceeds,
and in case     the new set of volumes does not fulfil the requirements as
to maximum     difference in balance, new volumes are calculated for at
least one of the     financial instruments which does not fulfil the
requirement as to maximum 15  difference in balance, the changing and
calculating new set of volumes     being carried out until the requirements
as to maximum difference in     proceeds as well as to maximum difference
in balance are fulfilled.       32. The method according to any of the
claims 26-31, which comprises 20  calculation of the difference in proceeds
for the calculated volumes of the     financial instruments applied for the
funding and/or calculation of an     adjustment of the interest rate on the
loan, the change in the interest rate     preferably being calculated
taking into consideration the calculated     difference in proceeds,
calculating whether the change in the interest rate 25  is so small that
the interest rate on the loan fulfils the requirement as to     maximum
difference in interest rate or a convergence condition for the     interest
rate difference, or whether the adjustment in the interest rate is so
small that the requirement as to maximum difference in proceeds or a
convergence condition for the difference in proceeds is fulfilled. 



30                                                   134      33. The
method according to any of the claims 26-32, wherein, in case the
requirements or conditions as to the difference in proceeds or the
difference in interest rate are not fulfilled, then the recalculation
comprises 5  one or more interest rate iterations, each interest rate
iteration comprising         calculating and storing data indicating a new
interest rate, which is     preferably based on the previous interest rate
and the calculated adjustment     in interest rate,          calculating
and storing data indicating a new profile of repayment and 10  interest and
a new profile of the remaining debt for debtor, which new     profile of
repayment and interest and which new profile of the remaining     debt are
calculated taking into consideration the new interest rate, the
principal of the loan, term to maturity and repayment arrangement loaded
under (a), and the profile of refinancing and/or the profile of funding 15
loaded under (b), and          calculating and storing data indicating a
new set of volumes for the     financial instruments applied for the
funding, which new set of volumes is     calculated on the basis of the
financial instruments already determined for     the funding, and the new
profile of repayment and interest and profile of 20  the remaining debt as
well as the requirement as to the maximum     difference in balance.
34. A data processing system such as a computer system for calculating the
type, the number, and the volume of financial instruments for funding a 25
loan with an equivalent proceeds to a debtor, the loan being designed to be



at least partially refinanced during the remaining term to maturity,
require-      ments having been made as to a maximum difference in balance
between on      the one hand payments on the loan and refinancing of
remaining debt and      on the other hand net payments to the owner of the
financial instruments 30  applied for the funding, requirements having been
made as to a maximum      difference in proceeds between on the one hand
the sum of the market price      of the volume of the financial instruments
applied for the funding of the      loan and on the other hand the
principal of the loan, and requirements      having been made as to a
maximum                                                   135
difference between the interest rate on the loan and the yield to maturity
on     the financial instruments applied for the funding, which data
processing     system comprises 5  (a)   means for inputting and storing a
first set of data indicating the     parameters: principal of the loan,
term to maturity, and repayment     arrangement of the loan.     (b)
means for inputting and storing a second set of data indicating a
desired/intended profile of refinancing, such as one or more point(s) in 10
time at which refinancing is to be performed, and which profile indicates a
part of the remaining debt to be refinanced at the said point(s) in time,
and/or said second set of data indicating a desired/intended profile of
funding such as a number of financial instruments applied for the funding
and/or the type and volume of such said financial instruments, 15  (c)
means for inputting and storing a third set of data indicating the
requirements as to the determined maximum difference in balance within a
predetermined period, requirements as to the determined maximum
difference in proceeds and requirements as to the determined maximum 



difference between the interest rate on the loan and the yield to maturity
on 20  the financial instruments applied for the funding,      (d)   means
for inputting and storing a fourth set of data indicating a      selected
number of financial instruments with inherent characteristics such      as
type, price/yield, and price/yield date,      (e)   means for inputting and
storing a fifth set of data representing a first 25  interest rate on the
loan,      (f)   means for calculating and storing a sixth set of data
representing a      first profile of the repayment and interest equivalent
to interest and      repayment for debtor as well as a first profile of the
remaining debt said      means being designed for the calculation of the
first profile of the 30  repayment and interest and the first profile of
the remaining debt on the      basis of the principal of the loan, term to
maturity, and profile of      repayment loaded under (a), the refinancing
profile and/or                                                   136
profile of funding loaded under (b). and the first interest rate on the
loan     determined under (e),     (g)   means for selecting a number of
financial instruments among the 5  financial instruments stored under (d),
and said means are being adapted to     calculate and store a seventh set
of data indicating the selected financial     instruments with their
volumes for the use in funding of the loan, which     means are,
furthermore, adapted to calculate the seventh set of data on the     basis
of the first profile of repayment and interest and the first profile of 10
the remaining debt determined under (f), the profile of refinancing
indicated under (b), and/or the profile of funding indicated under (b) as
well as the requirements as to maximum difference in balance, maximum
difference in proceeds, and/or maximum difference in interest rate 



indicated under (c), and, in case of refinancing, where financial 15
instruments from a previous funding have not yet matured, the type, the
number and the volume of these financial instruments, the means for
calculating being adapted to carry out, if necessary, one or more
recalculations, including, if necessary, selecting a new number of the
financial instruments stored under (d), the means being further adapted to
20  store, after each recalculation, the recalculated interest rate on the
loan,     the recalculated profile of repayment and interest, the
recalculated profile     of the remaining debt, and the selected financial
instruments with their     calculated volumes, until all conditions
indicated under (c) have been     fulfilled, 25       means for outputting
the combination of the type, the number, and the      volume of financial
instruments for the funding of the loan determined      above, preferably
together with the calculated interest rate, preferably      together with
the calculated profile of repayment and interest and prefer-      ably
together with the calculated profile of the remaining debt or for 30
transferring the combination to a storage medium or sending it to another
data processing system.    






