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FOREWORD

This Farm Credit Debt Selection Model is being made available
so that Banks of the Farm Credit System may use it as a tool in
making their debt selection decisions. Although the model is oper-
ational in its present state of development, most banks will find
it convenient to make modifications in the model and programs to
meet their individual requirements. The programsg are nonpro-

prietary and may be used or modified in any manner.



A Farm Credit Debt Selection Model:
Description and Application

Introduction

The primary funding objective of a Farm Credit Bank is to ob-
tain_the necessary debt funds for its lending operations at the low-
est possible cost. Fulfilling this objective entails decisions of
participation in the various Farm Credit System securities. Par-
ticipation decisions in present and future securities are based upon
present and future debt needs and costs. Because future debt needs
and costs are not known with certainty, participation decisions are
necessarily complex and difficult. Complexity exists because of the
numerous debt participation options that are possible. Even if
future interest rates could be known with certainty, they often peak
and ebb at various times. It is, therefore, a tedious Jjob to deter-~
mine the future debt participation options that would result in the
lowest cost. However, because future interest rates are not known
with certainty, participation decisions become very difficult.

Participation decisions are often based upon expected debt
needs and costs. Unfortunately, selecting the lowest expected cost
participation strategy is no quarantee that the selected strategy
will in fact be the lowest cost strategy, since actual costs may
deviate greatly from expected costs. This manuscript discusses a
technique, called quadratic risk programming, that sorts through all
participation possibilities and selects strategies that have low ex-
pected costs and low risks, such that actual costs will not deviate

greatly from expected costs. The model does not forecast interest



rates or debt needs. Rather, it uses projections provided by the
user to generate low expected cost and low risk debt participation
strategies. The model is user oriented; it gqueries the operator for
information and data that it needs.

The remainder of this manuscript is divided into sections dis-
cussing the details and operation of the debt selection model. The
first section covers the basic concepts of the guadratic risk pro-
gramming model using a simple example. Then, the characteristics of
the model for selecting Farm Credit securities are specified. The
third section is a user's guide for operating the model. The final
section 1s a technical section which specifies the assumpticons and
equations used in the model. The Appendices include a sample ap-

plication as well as a listing of the computer programs.
A Two-Period Quadratic Debt Selection Model

A simple two-period case illustrates the concepts of the debt
selection model. In the first period two bonds can be isgssued. One
bond has a duration of one period. The other bond has a duration of
two periods. In the second period, there is one bond option that is
a one-period duration bond. To meet the funding needs over the two
periods, there are only two basic options: either fund with a
long-term bond or fund with two short-term bonds. However, it is
possible to use some combination of the two options in various
proportions.

The selection of a hond issuance strategy depends upon interest
rate movenments and funding needs during the two periods. Funding

needs must be met and may affect the selection of bond activities,



In this two period case, if funding needs increase in the second
period, it is necessary to use the one-period bond of the second
period to fund that increase. In contrast, if funding needs de-~
crease in the second period, it is necessary to use the one-period
bond of the first period in at least the amount of the decrease.
{Short-term investment options are not included in the model, but
they could he added.)

The expected costs of the three bonds and their cost risks
also influence the selection of honds. The goal is to select the
minimum cost bond strategy. Because costs are not known with
certainty, we must attempt to select the minimum cost hond strategy
using expected bond costs, recognizing that some bond strategies
have a greater risk than other hond strategies, such that the actual
cost may deviate greatly from expected cost. Cost risk is measured
Ey the variance of cost.

In the model, both expected cost and variance of cost are
minimized. The minimum expected cost bond strategy., however, is
rarely the minimum variance bond strategy. In fact, there is a
tradeoff between expected cost and variance. The lower the expected
‘cost of a bond strategy, the greater is the variance of cost. This
relationship is depicted in Figure 1.

In Figure 1, point A is the bond strategy with the lowest ex-
pected cost, but that bond strategy has a relatively high variance
level (or risk that the actual cost may deviate greatly from the

expected cost). In contrast, point E is the bond strategy that has



Figure 1. Efficient Frontier of Bond Strategies
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the lowest variance, but also a high expected cost. Lying between

points A and E are bond strategies with various levels of expected
cost and variénce. What is unigue about each of these strategies is
that at their respective levels of expected cost, it is not possible
to derive any other strategy that has a lower risk. Lying to the
right of bond strategies A through E are numerous other bhond
strategies that could be selected, but should not be chosen because
they are undesirable. Regardless of which strategy lying to theé
right of strategies A through E that you might select, you could
always find one of the strategies A through E that has both a lower
expected cost and a lower variance. Thus, strategies A through E
are efficient bond strategies. Bond strategies lying to the right
of strategies A through E are inefficient bond strategies.

In our simple two-period case, let us assume that there are

three distinct interest rate scenarios. These three interest rate



projections and their individual probabilities of occurrence are
listed in Table 1. The model first converts these interest rates
into costs for the duration of each bond. 1In this example, costs
are per $1,000 of debt for a one-year period. The expected cost of
each bond is computed by summing the costs multiplied by their
respective probabilities. The expected cost of bond 1 is
$80(.4)+$70(.3)+5$90(.3) = $80. Next, the deviations of each cost
projection from the expected costs are calculated. (Cost de-
viations are also listed in Table 1.) The deviations and the
probabilities are used to calculate the variance and covariance
coefficients as follows: the deviations are multiplied by them-
selves (if variance) or by another bond deviation (if covariance)
and by the probabilities that the deviation will occur and then
summing'these values. The variance of bond 1 is ($50) ($0)
(.4)+(~-S10)}(-3510)(.3)}+(810)(S10)(.3) = $60. The covariance of bhond
1 and bond 3 is ($0)($6)(.4)+(-510)($6)(.3)+{($10)(~-$14)(.3) = -S$60.
The gquadratic programming solution to this simple example is
listed in Table 2. There are only two unique bond strategies. In
other applications there may be dozens of strategies, especially
when more periods and bonds are added to the model. The quadratic
programming solution technique is complex and will not be described
here. However, it is easy to show how the expected cost and
variance of a debt strategy can be computed. The expected cost of a
debt strategy is the expected cost of each bond multiplied by the
gquantity of that bond to be used, summed over all the bondsg. For
example, in the first strategy the expected cost is 7.3($80) +

2.7($188)+17.3(594) = $2720. The variance is computed by multiply-



Table 1. Input Data for Two Period Model

Probability Bond 1 Bond 2 Bond 3
Interest Rate Projections
4 .08 .10 .10
.3 07 .08 .10
o3 0% .10 .08
Cost Projections
.4 S80 5200 $100
.3 70 160 100
.3 90 200 80
expected cost 80 188 24
Cost Deviations
.4 0 12 15
.3 -10 -28 5
.3 10 12 ~-14
Variance - Covariance
Bond 1 60 120 -60
Bond 2 120 336 -72
Bond 3 -60 -72 84
Funding Requirements
Period 1 $10,000
Period 2 $20,000

Bond 1 is a one-period.
Bond 2 is a two-period,

Bond 3 is a one-period,

first period bond.
first period bond.

second pericd bond.



Table 2. Solution to Two-Period Model

Strategy 1
Bond 1
Bond 2
Bond 3
Expected Cost
Variance
Standard Deviation
Strategy 2
Bond 1
Bond 2
Bond 3

Expected Cost
Variance

Standard Deviation

$ 7,300

$ 2,
$17,
$ 2,

$13,

8

$10,

$

$20,
$ 2,

$15,

$

700

300

720

636

117

000

0

000

680

600

125

Bond 1 ig a one-period, first period bond,
Bond 2 is a two-period, first period bond.

Bond 3 i1s a one-period, second periocd bond.



ing the quantity of each bond to be used by itself (if variance) or
by another bond quantity (if covariance), and by the variance or co-
variance value and then summing all terms. The variance of the
first strategy is $60(7.3)(7.3)}+5$336(2.7)(2.7)}+$84(17.3)(17.3)+
$120(7.3)¥(2.7)+(-%60)(7.3)(17.3)+{(=872)(2.7}(17.3)+8120(7.3)(2.7)+

(=$60)(7.3)(17.3)+(=872){(2.7)(1L7.3) = $13,636.

The Farm Credit Debt Model

Although the concepts and the solution procedure are the same,
there are differences in the above example and the Farm Credit Debt
Model. The planning horizon of the Farm Credit Debt Model is one
year, So interest rate and debt projections are needed for one year
into the future. The model then selects optimal bond and note
participations for that year. Bond options include the next 12
monthly six-month and nine-month bonds, and the quarterly long-term
bonds. In addition, it is possible to specify long~term bonds for
any of the 12 months. For each long-term bond issue date, up to
three maturities can be specified. The model also determines the
average participation in discount notes between bond dates, but does
not determine the participation in specific discount note offerings.

Up to ten separate interest rate projections can be entered.
The model uses these projections to compute expected costs and a
variance-covariance matrix. The model discounts all interest costs
to 'the present to adjust for differences in the timing of interest

payments. This requires 12 monthly discounting rates for each in-



terest rate projection. Projected Treasury Bill rates are suggested
as discounting rates.

The model has 16 periods because there are 16 separate bond
entry {issue) dates. A debt requirement forecast for each of the 16
periods is required. Eight of the periods are monthly periods, four
periods are two-thirds of a month, and four periods are one-third of
a month. The eight fraction-month periods occur because of the
mid-month quarterly long-term bond issues. A forecast of the
average debt needs for each of the periods can be used for the debt
requirement forecast under the criterion that any surplus during a
period can be invested, and a deficit can be covered by discount
notes (or other debt sources) beyond those recommended by the
model. As alternatives to the average debt need for the period, it
is possible to use the highest debt need, where the surplus is in-
vested, or the lowest debt need, where the deficit is acquired
elsewhere, or the debt amount necessary at the start of the period,
if all debt is converted into system debt at the start of the
period.

Expectation of interest rates and debt needs beyond the one
year planning horizon should affect debt selection during the plan-
ning horizon. So, to indirectly incorporate interest rates beyond
the one year horizon into the model, an ending yield curve is en-
tered for each of the up to ten interest rate projections. The end-
ing yield curve is used to price outstanding bonds at the end of the
horizon. The ending prices are used to liéuidate all outstanding

ending bonds. The result is that only the debt costs during the
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planning horizon are computed, but part of that cost is the reflect-
ion that the market believes interest rates will move up, move down,
or stay constant beyond the planning horizon as reflected in the
ending yield curve. The technical section of this manuscript
explains the computational procedure in detail.

Mo adjustment is made for debt needs beyond the planning
horizon. Most banks have experienced at least gradual growth in
debt needs in recent years. The growth in debt needs has usually
been met when needed so that increases in debt needs beyond the
planning horizon are generally met by new issues beyond the horizon,
even if those issues may be higher in cost. If a bank believes that
interest rates will increase substantially after the end of the
planning horizon, and also expects its total debt needs will in-
crease after the end of the planning horizon, a larger debt need for
the last period can be entered with the knowledge that the excess
will be invested until needed. If debt needs will remain constant
beyond the planning horizon, but interest rates are expected to
increase, the model will adjust automatically by selecting more
longer term bonds. The adjustment occurs via the ending vyield
curve. Declining total debt needs beyond the planning horizon can
be accommodated by the user forcing the model to select sufficient
short-term securities that will mature as total debt needs decline.

The user can force the model to participate in any specific
bond or note issue at a minimum level, or put a maximum ceiling on

that participation. The model is thus able to select participation
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strategies within many types of debt policy guidelines that a bank

has established.

User Instructions for the Farm Credit Debt Model

The model consists of three separate program sections. The
first section is a matrix generator. This computer program queries
the operator for data and constructs a data input file for the
quadratic program. The second section is the quadratic program.
The guadratic program uses the matrix generator data input file to
compute optimal debt participation options. These options are then
placed into a data file. The final section is a report writer.
This computer program takes the quadratic program output and prints
it in report format. The matrix generator is the only program
section that requires data input from the operator. However,
editing commands unique to each computer installation will be
required by the operator to route output from one program to
another. The editing system used at Cornell ig the Conversation
Monitor System {(CMS).

The matrix generator program queries the user for data as the
program requires it. In order to have the data when it is needed,
the user should first complete data input forms 1 through 4. Each
form begins with the month that a quarterly term bond is available,
Thus, the first month must be January, April, July, or October. If
the current month is not one of those four months it is necessary to

begin at the second month (February, May, August, November), or the
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third month (March, June, September, December) of the input forms.
Then, when the computer asks for data for the first month {and the
second nmnth), it is necessary to enter zeros.

Input form 1 allows the user to specify what term bonds will be
available in the upcoming year. Input form 2 is used to enter the
interest rates of a specific forecast. One input form 2 is used for
each interest rate forecast. Input form 2 is used to specify the
debt needs of the bank. Ianput form 4 is used to specify any con-
straints to be placed on debt participation. Examples of completed
forms are shown in Appendix A. The data on the input forms were
used as the input data in the computer application that follows the
input forms. The example was completed during late October. Be-
cause the next current month was Novewber, the model begins with the
second month. Zeros are entered in the first month and the first
quarter term bond issue (October). Following is a description of
he process.

The matrixz generator first asks the user when term.bonds are to
be issued during the upcoming months, the number of term bonds for
each month, and the term of each bond. ALl entries in thisg section
are made without a decimal point except for the terms of the bonds.
Terms are entered in years and part years. Thus, a four-year, six-
month bond is entered as 4.50. The program also asks for the number
of term bonds and their terms for each gquarter.

The program then asks for the number of separate interest rate
forecasts the user will enter. The user is asked for the proba-

bility of the first forecast along with the interest rate forecast.
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Since the model discounts all costs to the present, 12 monthly dis-
counting rates are first entered. These rates might be what the
user expects 90-day T-bill bond equivalent rates will be for each of
the next 12 months. A rate of 11 1/2 percent would be entered as
11.5. If the user wants the model to minimize nondiscounted
expected cost and cost wvariance rather than the present values of
the costs, zeros (with a decimal point) can be entered for the 12
discounting rates.

The model then asks for the 16 discount note rates for the
upcoming year. FRight of these rates are the average rates for each
of the eight months during which a term bond is not available in the
middle of the month. The other eight rates are for the four wonths
that a term bond is available during the month. For each of these
four months, a discount note rate for the first part of the month
and a discount note rate for the last part of the month are entered.

Next, the 12 six-month bond rates and the 12 nine-month bond
rates are entered. Then a rate for each of the term bonds is en-
tered., To assist the user, the nmodel indicates the month or gquarter
of the bond and the term.

The model then asks if the user wants to use debt termination
or salvage activities. A response of 1 for yes will activate ques-
tions concerning an ending yield curve for forecast 1. First, ending
rates for one to eight-month maturity bonds will be reguested.

Then, rates for all of the ending term bonds will be requested. If
the user states that no salvage activities are to be used, the model
computes only actual debt costs that accrue for the duration of the

planning horizon.
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After the eﬁding yield curve rates for the first forecast are
entered, or after the user specifies no debt termination activities,
the program will ask for the probablility of the second forecast
along with interest rates, termination activities, and rates. Then,
that same information will be requested for the remaining fore-
casts. It 1is important that the probabilities of all forecasts
sum to one.

After all forecasts are entered, the user enters the debt needs
for each of the 16 periods in millions of dollars. These amounts
are accumulated new money needs for the current period. New money
needs will occur because of maturing debt issued before the start of
the one year planning horizon, and growth in total debt needs since
the start of the planning horizon. Two-hundred-forty-six million,
fifty-four-hundred thousand dollars is entered as 246.50. 1In this
section it is important that if the first month or the second month
is not used because the current month is not the start of a quarter
period, zeros with decimals be entered for the initial one to three
periods.

The program next asks the user if maximum or minimum
constraints should be placed on any bond, or group of bonds, or on
the average discount notes outstanding between periods. The
constraints are entered in millicns of dollars. Extreme care must
be exercised when placing constraints on any bond or discount note.
It is very easy to place constraints that the model! cannot ful-
fill. If that happens; the model breaks down and no solution is
possible. The model does not contain diagnostics that the operator

can use to interpret this problem.
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Finally, the matrix generator states that the matrix is being
generated and the Fortran file number it is placed on. Additional
information that is used by the report writer, but not the quadratic
program, 1is placed on a separate file for later use.

The operator then needs to call for the quadratic program which
generates optimal debt participation strategies. Those commands are
unique to each computer installation. The output from the gquadratic
program is stored on a file. The user can view that output if
desired. However, the output format is not presented in a useful
form. Therefore, the report writer should be called to take the
quadratic program output and convert it into a report.

The report produced from the example data is attached. There
were 31 debt issuance strategies generated in that application but
only 11 of those strategies are shown here. The first strategy has
the lowest standard deviation and the highest expected cost. The
last strategy has the lowest expected cost and the highest standard
deviation. The remaining strategies fall between these two
extremes.

Each strategy shows the level of nine-month and six-month bond
participation for each of the 12 months. The average discount notes
outstanding are given for each period. The long-term bonds are also
listed for each strategy. (The notation 7-month means the seventh
month.) The reader will notice that gradual changes in bond

participation occur from strategy to strategy.
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Technical Descriptions

The solution procedure is comprised of three separate computer
programs—~=-a matrix generator program, a quadratic program, and a re-
port writer program. All three are written in FORTRAN IV except
that the quadratic program also uses an assembly routine. The
matrix generator requires data input from the user and constructs an
input matrix required by the gquadratic program. The quadratic
program computes an efficient frontier set of debt strategies. The
report writer converts the output of the quadratic program into
tables. The matrix generator program code and report writer program
code are reproduced in Appendix B.

The quadratic program is listed in the publication written by,
L. Cutler and D.5. Pass, "A Computer Program for Quadratic Mathe-
matical Models to be Used for Aircraft Design and Other Applications
Involving Linear Constraints,” R-516-PR, June 1971, published by
The Rand Cofporation, Santa Monica, California. Necessary changes

in the Rand program are listed in Appendix B.

Limitations to the Quadratic Debt Model

The quadratic model generates debt strategies based upon the
expected costs and variance-covariance of costs. If the underlying
probability of interest rates is normally distributed, then the
guadratic model selects the best debt strategies. Bank management,

however, must select one of the strategies after assessing its
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tradeoff between risk and expected cost, If interest rate proba-
bilities are not normally distributed, then the quadratic model may
not select the best strategies. However, the strategies that it
does select are better than a strategy based only upon expected
cost. (Actually, the lowest expected cost guadratic program
strategy is the lowest expected cost strategy. There are no lower
cost options.)

The guadratic model will not adjuét for interest rates that are
projected to be skewed to the right or to the left of the expected
interest rates. Skewness can occur, for instance, when the expected
interest rate is 20 percent and there is a 50-50 chance that in-
terest rates will be greater or less than 20 percent, but it is be-
lieved that the rate will not move above 25 percent but it could
move to as low as 10 percent. This is a skewness to lower values.
The model would consider that risk to be the same as 1f the 20 per-
cent expected interest rate could be either 30 percent or 15
percent-~a skewness to higher values. Incorporating measures of
skewness is not possible with guadratic programming. Alternative
golution procedures must be used, none of which are easy to use.
Many are impossible to use.

Another difficulty with this debt model is that a limited num-
ber of interest rate projections are entered. A limit of ten pro-
jections was placed on the model since very few users would even
approach ten projections. Many users might use only three or four
projections. The small number of interest rate projections means

that the normal probability function estimated by expected costs and
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variance-covariance will not be based upcn observations from a
smooth sample surface. Three or four projections may not define the

underlying probability distribution very well.

Discount Factors

At the option of the user, costs can be discounted to the
present by entering non-zero discounting interest rates. A
discounting interest rate is entered for each of the 12 months.
Because these rates are annual rates, they are divided by 12 to
obtain monthly rates. To compute the discount factor for month n,
the first n month rates are multiplied together by the formula:

L
(l+ri)

where: d, = the discount factor for month n
= the monthly discounting interest rate

~
|

The twelfth month discounting interest rate is used as the monthly
discounting rate for months 13 to 30 to compute any discount factor

bevond month twelve.

The Computation of Interest Costsg

All entered interest rates should include both the cost of is-
suance and interest payment costs. The cost of a discount note is
computed by dividing the annual rate by 12, then multiplying by the
duration between bond issues, which is either one-third, two-thirds,
or one month. The cost is then discounted to the present,

The cost of the first 6, six-month bonds is calculated by con-
verting the annual interest rate into six months'® cost which is then

multiplied by the discount factor of the month of payment (when the
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bond matures). A six-month bond issued during the last six months
of the planning horizon will not mature until after the end of the
planning horizon. To calculate the interest cost of these bonds,
the six months' interest cost is first calculated. Then the
interest rate of a bond whose term is the months remaining on the
six-month bond at the end of the planning horizon is multiplied by
the months remaining, and that cost is subtracted from the six
months' interest cost. The concept behind this procedure is that at
the end of the planning horizon, a bond of that maturity and rate
could be available as a replacement for the original six-month
bond. Because the interest payments on both the six-month bond and
the replacement bond would occur beyond the planning horizon, the
cost difference hetween the six-month and replacement bond is
multiplied by the discount factor of the month when payment will be
made. If salvage activities are not indicated by the user, then the
initial six-month bond rate is used as the interest rate of the
replacement bond, which eliminates any costs beyond the planning
horizon. Nine-month bonds are handled in a manner similar to
six-month bonds.

Because long-term bonds have an interest payment every six
months, a different technique is used to compute their costs.
First, any interest payment during the planning horizon is dis-
counted to the present. _Then, the first payment beyond the planning
horizon is compared to the first payment of a replacement bond to be
issued at the end of the planning horizon. This cost difference is

discounted to the present using the period discount factor. The re-
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maining life of the original and replacement bond is treated as a
six-month annuity where the payment is the difference between the
interest payment on the original and replacement bond every six
months. The value of the annuity is discounted to the first payment
period beyond the planning horizon. Then, that value is discounted
to the present. Again, if no salvage activities are elected, the
initial term bond interest rate is used as the replacement interest
rate, resulting in a zero cost beyond the planning horizon.

Mathematically, cost is computed on a long—-term bond as:

C = (Ryx 6 x D) ~({Ry; x 6) - (R x M)) x Dy + (R, ~ Ry) X 6 x

(1-1/(1 + a)™)/a x D,

where: ¢ = discounted interest cost
R, = monthly interest rate of original bond
R, = monthly interest rate of replacement bond
Dy = discount factor for the payment during the

planning hbrizon
Dy = discount factor for the payment beyond the

planning horizon

M = months before first payment past planning
horizon
d = semi-annual interest rate based upon twelve

month discounting interest rate
n = number of interest payments bheyond the first

payment past the planning horizon
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The expected cost of each bond and note activity 1is computed by
multiplying the cost of each projection by its probability of
occurrence and then summing all of these products. The variance-
co-variance is computed as explained in the earlier two-period

example.
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APPENDIX A

An Application of the Farm Credit Debt Selection Model

Contains: (1) Completed data input forms.
(2) Copy of data input for matrix generator

(3) Debt issuance report {(partial set}.



FCB DEBT MODEL

Terms of Long-Term Bonds

{(In years and fraction of year)

Input Form 1

First Month
Last Third
Second Month
Third Month
Fourth Month
Last Third
Fifth Month
Sixth Month
Seventh Month
Last Third
Eighth Month
Ninth Mouth
Tenth Month
Last Thizd
Eleventh Month
Twelfth Month

Number of
Bonds

Term 1

l 4.0
/ §.0
3 Q.0
| §. 0

3 3.0

4 0

H. &

Term 2

6.0

e,

Term 3

e

jO. O

[ O




-2h—

FCB DEBT MODEL

Input Form 2

Interest Rate Projection # b/

Probabllj.ty

2

One of these forms must be filled out for each interest rate projectiomn

Discount
Coefficient Discount Six-month Nine-month Term
Rate Notes Bonds Bonds Bonds
First Month o o O, (R
Last Third & ~ o,
Second Month Icl j(; s !& Qf i____,.___a .

Third Month

Fourth Month
Last Third

F RS

Fifth Month

Lo

'.

iy

Sixth Month

i
Rl
i
{

l.

Seventh Month
Last Third

Eighth Month

T

Ninth Month

Tenth Month
Last Third

&

Eleventh Month j

<
a

Twelfth Month . 3

:

l-month bond }[. &

Z2-month bond
J-month bond

4-month bond “ . fz 5—
S-month bond fz. "/ ‘)
6~month hond / f Lﬁh\
7-month bond [ é‘

8-month bond /

e .

o
5

A

-3

|
R

1.7
I[.e

5
f

S

‘,

Ending Rates

l~year bond H ’?
2-year bond v
3-year bond [él.
4~year bond l &, 3
5~year bond ZQ \

[L55~

2 T3 JasT
/[ .65
/].65

[ o]

6-year bond /&;‘?_5\
7~year bond ]9~ /0

8-vear bound !Q; . l@
9~yegr bond /a \ /D

10-year bond /& . é&



One of

-25- Input Form 2

FCB DEBT MODEL

Interest Rate Projection # gg

Probability = =30

these forms must be filled out for each interest rate projection

Discount
Coefficient Discount Six-month Nine-month Tarm
Rate Notes Bonds Bonds Bonds
First Month 1% p,. ﬁ\ O,
Last Third @ 5 0\
Second Month Ia\ , .j /a‘ﬁf Zc; N
o — — K -
Third Month [9‘43*5 HE 134 /3.3 JENED

Fourth Month /& 7
Last Third

Fifth Month /3'

Sixth Month /3 s 3

%]
<

Seventh Month
Last Third

i

Co

=R

~J

Eighth Month
Ninth Month

Tenth Month
Last Third

~

.3
i

/

Eleventh Month

|

!7‘“

'5.__‘

Twelfth Month

l-month bond /17[ 3‘-5
Z-month bond /1(/ 3L5

3-month bond /lj v 3 xf)

4—month bond /‘(‘/ 3

7-month bond é é

8-month bond /3 7 94

S5-month bond
6—-month bond

3

[¢.7)

/3.1
(/3,34
(3.4

13.7
[3.88
/3.8

14. )
/4. |

{E%ljg /%ﬂ%{ B8 98
/3.
3.4
/3.6
[ 25"
13,858
/4.

4. X
1433
4.4
)4 38

h"-l--
Q
~0

[.

@
<

|

.
o

Eiﬂd‘

BE |

o
Oy
<

< |

[3.34 3.3 133

/3.4

S

Ending Rates

l-year bond Z Qé
2—-year bond !3 o)\\j

3-year bond _L_ng
4-year bond 13 3(5\

5—-yvear bond 13, ‘.?d

6-vear bond i/ii_i
7-year bond M

8-year bond /3\ cl&\

9-year bond M'\b\
10-year bond 13 . &‘«5\
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FCB DEBT MODEL

Interest Rate Projection # 3

Probability = o&é-_\

Input Form 2

One of these forms must be filled out for each interest rate projection

Digcount
Coefficient Discount Six-month Nine-month Term
Rate Notes Bonds Bonds Bonds
First Month 2 o, O. o,
Last Third 7N o,
Second Month i’ﬁ\ Q\ g&‘}} /&)gf jpu?éh
Third Month 9.95 PRZ2 2L /9.5 0.9
e, N e
Fourth Month 2 . 7(5 »35 25 %cf) ' jﬁ Zggh Zﬂéj‘
Last Third % <7 J-d 033 TP &

F:
)

Fifth Month

Sixrh Month

m%

7.

Seventh Month
Last Third

i

Eighth Month

Ninth Month i&\
Tenth Month _!5‘7‘ 595‘
Tast Third
ot
Eleventh Month iiﬁ f&

Twelfth Month

. o,
1-month bond Zp N 5
i N
2-month bond f& . &

S,

3-month bond Zﬁ . O
4-month bond 10. 53-%
5-month Bond éﬂ. 5
6-month bond éép. é
7-month bond [ﬁ. éé\

8-month bond /5’~ 70

s

7.25~
.85
7.95

m@&“
e 15

10,25 0.3
(.35 Jo HS

Ending Rates

l-year bond fﬁe ?«.5\

Z2~year hond Z§q 5
3-yvear bond gﬂs gi &
L-year bond éﬁu gxﬁ\

S-year bond M 15%

10,25
JZNSe
12.358°

/0,38
[2.44”

2.3 [o.58

10.¢
107

jo. .45

[B.8 258 2E
B 168 18s

[2.85

6-year bond /
7-year bond
8-year bond
9~year bond

RERR

10-year bond
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FCB DEBT MODEL

Debt Needs

(In Millions of Dollars)

First Month
Last Third

Second Month
Third Month

Fourth Month
Last Third

Fifth Month
Sixth Month

Seventh Month
Last Third

Efghth Month
Ninth Month

Tenth Month
Last Third

Eleventh Month

Twelfth Month

Input Form 3



~28~ Input Form 4

FCE DEBT MODEL

Comstraints — per debt issue (for discount notes -~ notes cutstanding

at any glme)
Check: Maximum oy Minimum

(In Millions of Doliars)

& separate form must be completed for maximum and micnimum comstraints

Discount Six-month Nine-month Term
Notes Bonds Bonds Bonds
{f e
First Month ij En i?byz ﬂ?“J »

Last Thixzd

Second Month

Third Month

Fourth Month

Last Thirxd IO NI NN

Fifth Month

Sixth Month

Saventh Month

&2,

Last Third iy, TSN éldr‘

Eighth Month

Ninth Month

Tenth Month

Last Third

ag . i b s S ca

Eleventh Month

Twelfth Month
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THIS IS A QGPRANL MATRIX GENERATOR
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P GREN TAUER
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-
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IS Teiar & TCke Lopl(SY For pOogtd 4 % £plEnR
?

1

EMTER THE NUFBEFR OF TERM ISSULS FOR MONTH 4
?

1

ENTER THE Tirwp oF TERp ROND 1 FOR pONTH &

2

540

IS THLet A TERP BopDUS)Y FOr MOnTH 5 7 £EnTER
?

2 .

IS THURE A TERM BypD(SY FOR MONTH 6 7 ENRTER
?
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IS THYERD A TERe BORDISY For MONTH 7 7 EiTER
2 .

i

ERTER Tok nUpBFe OF TERw ISSUES FOR MONTH 7
?

1

EnTerl THE TERN CF TIRpm pOMDR 1 FOR MOMTH 7
7

5.0

IS5 [HERFE A TEkRy BOnDSY FOR MONTA B % FuTeR

o3

¥

%

1 QR
1 Fgr
1 FoR

THir

1 FQoR

THE

YES s

YES,
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YES,
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2 Fik

1 FOR YES. 2 FOR

1 FOR
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THFE

1 FoRr

YES .

YES,

LIMIT

YES,

2 FOR

2 FOR
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2 FOR
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G

NO
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IS THERE Ao TERM BOND{(S) FOR MONTH 9 7 FWTIEPF 1 FOR YLS, 2 FOR
?
2 i
IS THEpe A TERM BUnD(S) FOR MOnTH 10 7 ENTER 1 FOR YESe 2 FOP
7
2
IS THERE A TERM BOND(SE FOR MOnTH 11 2 tNTER 1 FUR YESe 2 FOR
7
2 P
IS THERE A TEkm BopuD(S) FOR MOyTH 12 7 ENTER 1 FOR YES. 2 FOR
?
1
ENTER THE NUNBER QF TEPm ISSUES FOR mONTH 12+ Tiib | IMIT IS 4
- .
1 .
ERTER THE TERm OF TERm BOND 1 FOR mOnRTH 12
?
BeD
ENTER THD NUMBER OF TERym ISSUES FOR QUARTER 1 THE {IMIT IS
. .
EnTER THE TERM oF TERM BOND 1 FOR QUARTER 2
?
i.
ENTER THE nNUpBEER OF TERm ISSUES FOR GUARTER 2+ THE (ImIT I8
2
3 .
ENTER THE TERM oF TERp BOND 1 FOR GQUARTER 2
7
24 _
ENTER THE TEim oF TERM BOND 2 FOR QUARTLR 2
?
Yo ,
ENTER THE TERmM oF TERm ROND 3 FOR QUARTER 2
?
To
ENTER THE NUMBER OF TErym ISSUES FOR GUARTFR 3+ Thi (IMIT 1S
?
3 | |
ENTER THE TERm ¢F TERyM ROND 1 FOR QUARTER 3
?
.3,
ENTER THEL TLRM OF TERM BOND 2 FOR QUARTER 3
- .
6e , . . .
ENTER THE TERM OF TERM BOND 3 FOR QUARTER 3
?
10.
ENTER THE NUMBER COF TERM ISSUES FOR QUARTER 4 THE LIMIT IS
?
3 - N PR . N - - N . e -
“ENTER THE TER# OF TERM BOND 1 FOR QUARTER &
?
4.
CENTER TeE TERE OF TERM BOND 2 FOR QUARTER 4
?
B ,
ENTER THE TERM GF TORM BOND 3 FOR QUARTER 4
n

N0

M0

NO

MO
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11,55
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ForECAST

FORFECAST
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1,

24

24

S

3y

3,

b 4

3
ERNTER THE PROBAVELITY OF TOQRECAST 1
?
45
MTER THE 12 pOpTripY DISCoUNTING RATES Fo2 FURCCAST 1
» 12, 11,1 11.7 11,1 11,3 11,% 11,7 3l.,o 11,5 11,4 11,35
NTER THE 1€ DTSCoUnT nwoTE RATES FOR FORECAST 1
o 0, 12,1 11,2 11,2 11,2 11,2 11,4 11,6 11,7% 11,3 11,7
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NTEH THE 12 SI¥=wpGnTh RATES FoR FORFLAST 1
14.0% 11,3% 11,3% 131,.3% 11,5 11,7 11,9 31,8 11,7 11,6
EnTER THE 12 @it ~popTH RATES FOR FORLOAST 3
?
0, 12, 13,5 11,5 11,5 il1l.6 11,79 12, 11,% 11, 11,59 11,65
ENTE THE RpaTi P OR THE 4,00 YEAR TERp BLib 08 w0oyTH 3
?
11,75 _
EnTER T RATE TOR THD  5.00 YEAR TERw BO: §0R wOnTH 4
?
11,79
EnTEd THE RATE FOR THE  $.00 YPAR TERy uUqD FOR wouTH 7
?
12,7
EnTES Tl RatE FOR THE 4,50 YEAR TERp 501D FUR ponTH 12
?
12.2
ERTER THE Ralf ror THE  1.00 YEAR TERp ool FoR oUARTER
?
99,
EnTER THE RaTL PO THE 2,00 YEAR YERp B4 FoRr QUARTER
?
11.75
ENTER THE RATE TOR THE 4,00 YEAR TERM BONT FOR GUARTER
- !
11,8 | _
FNTER THE RATE FOR THE 7.00 YEAR TERM BOHD FNR QUARTER
?
11.8%
ERTER THE RATE FOR THE 3.00 YEAR TER BIMD FOR QUARTER
5 , , Gk -
12.4
ERTER THE RATE FOR THE 6,00 YEAR TERm BOND FOR QUARTER
?
12.45
CRNTER THlE RATE TOR THE 10.00 YEAR TERpk BIMD FGR QUARTER
- _
12,5
ENTER THE RATE FOR THE 4.00 YEAR TERM BOND FOR QUARTER
?
12,20
ENTER THE RATE FOR THE 8.00 YEAR TERp BOND FOR RUARTER
?
1243
FNTER THE RATE FOR THE 12.00 YFAR TERp BOND FOR gUARTER

Yy

FORECAST
FORECAST
FORECAST
FURECAS%
FORECAST
FORECAST
FORECAST
FORECAST
FORECAST
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?

12,325

WOULD YOU LIKE TO USE DERT TERMINATICH ACTIVITILES?
ENTER 1 FCR YESe Z FOR MO

P? .
1
ENTER THE 8 ENDING RATES FOR 1~ TO R=MONTH pnONDS. FOREEAST 1
?

11,4 11,4% 11,4 11,45 11,45 11.,% 11,59 11.6

ExnTER THE EpnCING RATE FOR A 3,17 YEAR TERw BONDs FORECAST 1
7

12.

ENTER THE ENUING BATE Fok A 4.25 YEAR TERy BOnD. FQRECAST 1

)

12, _ , s
EnTER THE EnDING RATE FpR A 4.50 YEAK TERNM GONDs FORECAST 1

ENTER THE EnDInG RATE FOQR A 4,42 YEAR TERM BonU, FORECAST 3
EnTER THE CwnDING RATE FoR A 0,06 YEAK TERM Bonds FORECASY 1
EnNTER THE EnDINC RATE FoR A 1.3% YEALR TERM BONDe FORECAST 1

EnTOR THE EpCInNG RATE FoR A 3.31 YEAR TERM BouDs, FORECAST 1

i2. '

ENTER THE EnCING RATE FOQR A 6,31 YEAR TEdy LonDs FORECAST 1
?

12,05 B ‘ § L .
EnTER THE FRnCING QATD FoR A 2.%6 YEAK TERm PonNUe FORECAST 1
7

12,

ENTER THE ERLING RATE FoR A 9.56 YEAR TERM BONU FORECAST 1
- .

12,05 _ ) , 7
ENTER THE ENDING RATE FoP A 9.56 YEAR TERWM BONDs FORECAST 1
7

12.1

FNTER THE FNLRTING RATE FogR A 3.B1 YEAR TERW BONLy FORECAST 1
?

EWTER THE CNDING RATE FOR A 7.81 YEAR TERM BCMND, FORECAST 1
7

12.1

ERTER THE ENDING RATE FoR A 11.81 YEAR TERM DOMD, FORECAST 1
5 ; : >
L2l
ENTER TUE PROBARILITY oF FORECAST 2

¢ 30

CENTER THE 12 moOpTHLY DISCOUNTING RATES FOR FORFCAST 2

o

0. 12, 12.3% 12,7 13,1 13.3 13,5 13,75 13.7 14,1 14,3 14.25
EnTer THE 16 DISCuUmT moTE RATES FOR FORLCAST 2

' .
0, 0, 121 12,4% 12,8 13,1 13,2 13,4 13,6 13,75 13,80 14, 14,2
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THE RpATE
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THE

12.00

13,6

YEAR TERp
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GUARTER
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12,95 14,1 14,1
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THE FNCING RATE FOR A
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BOND
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ENTER THE 12 MORTHLY DISCOUNTING RATES FOR FORECAST 3

?
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16,

G5 10.
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?
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2
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CENTER THRE RaTE FOx THE  5.00 YEAR TERF 604U FOR MonTH 7 FORECAST 3
?

10,4% .
ENTER THE RATE FOR THE 4,50 YEAR TERp BOMD FOR wnnTH 12 FORECAST 3
?
10985

99‘ ras . . . . .
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?
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?
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?
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?
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?
10,85
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7
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7
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|57
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ENTER Tng ghgINe RATE FOR A 1,31 YEAK TERM BONp. FORECAST
%

10.7% o _ _ N
ENTER THE ENCING RATE FOR A 3.31 YEa; TERM g0OND, FORECAST
7
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?
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?
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MONTH 3

MONTH 4

wonti 7

MONTH 12

QUARTER

QUARTER

QUARTER

QUARTER

QUARTER

nUARTER

QUARTER

GUARTER

HUARTER

QUARTER

INFO. FOR T+E RFPORT WRITER HAS BEEN PLACED ON FILE 13
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THE FOLLOWING ARE DEBRT ISSUANCE STRATEGIES DERIVED BY A GUARRATIC PROGRAMN
THE PROCEDURE WAS WRITTEN BY
LOREN TRUER

DEPTs OF AGe ECON.
CORNELL UNIVERSITY

DEBT ISSUANCE FOR THE NEXT 12 MONTHS STRATEGY NUMEER 1
(IN MILLINAMS OF DGLLARS}

NINE ~MONTH STX=MONTH DISCOUNT NOTES
RONDS BONDS 10¢ 204 OR 30 DAY
FIRST MONTH D0 0.0 00
LAST THIRD 0ol
SECOND MONTH. 80 Nel 17.000
THIRD MONTH 040 U 0el
FOURTH MONTH Gl g0 0.0
LAST THIRD 4207
FIFTH MONTH 24,207 fe0 Nel
SIXTH MONTH 11.000 Oe 0 0ol
SEVENTH MONTH 21,000 00 ]
L&ST THIRD 23.000
EIGHT MONTH 00 £.000 50,000
NINTH MONTH B.000 D0 50,000
TENTH MONTH 21008 Dol 37,000
LAST THIRD 50000
ELEVENTH MONTH 37540 fel 42 4460
TWELFTH WMONTH 8.0 fel 50.000
LONG=-TERPM RONDS
MONTH OR QUARTER MATURITY EMOUNT
Z-M 4400 41,000
4 =M 5,00 11,000
7 =M 5400 0.0
12"M 4:50 Uou
1=0 1.00 0.0
2"'@ 2000 O.G
2""@ 4&00 15-793
2-Q 700 0.0
3-0Q 2.00 0s0
3'@ F.’JO 000
3=0 10.00 0.0
4 ~Q 4,00 00
4=0 8200 0.0
4=0Q 12.00 0.0

EXPECTED DISCOUNTED COST
STANDARD DEVIATION

12,566
Cab444
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DEBT ISSUANCE FO® THE NEXT 12 MONTHS STRATEGY MNUMEER 3
(IN MILLIONS OF DOLLARS)

NINF~MONTH SIX=MANTH DISCOUNT MNOTES
BONDS BONDS 104, 20y OR 30 DAY

FIRST MONTH 0.0 0.0 0.0
LAST THIRD D0
SECOND  MONTH 0.0 0.0 17.000
THIRD MONTH 0.0 0.0 £a0
FOURTH  MONTH 0,0 0.0 0.0

LAST THIRD 74875
FIFTH MONTH 23,875 3.9 540
SIXTH MONTH 11,000 040 0.0
SEVENTH MONTH 21.000 Na0 0D

LAST THIRD 234000
EIGHT MON TH 0.0 64000 50000
NINTH MONTH 8.000 0a0 50,000
TENTH MONTH 21,000 00 374000

LAST THIRD 50,000
ELEVENTH MONTH 37.540 0.0 42 460
TWELFTH MONTH 0.0 0.0 50.000

LONG-TERFM RONDS

MONTH OKR GUARTER MATURITY AMGUNT
3=-M 44,00 41,0080
4 -M 5.00 11.000
T=M 5.00 : 8.0

12-M 4,50 0.0
1-4Q 1,0C 0.0
2 =G 2.00 0.0
2=0 4400 16.125%
2=3 7.00 0.0
3= 300 0.0
3-Q £.00 0.0
3-0 10,00 0.0
40 4.00 0.0
4~ Ra00 040
40 12,00 0.0

EXPECTED DISCOUNTED COST
STANDAPD DEVIATION

12,565
Dot 4

o



FIRST MONTH
LAST THIRD
SECCND  MONTH
THIRD MONTH
FOURTH  MONTH
LAST THIRD
FIFTH MONTH
SIXTH MONTH
SEVENTH MONTH
LAST THIRD
EIGHT MONTH
NINTH MONTH
TENTH MONTH
LAST THIRD

FLEVENTH MONTH
THELFTH MONTH

MONTH OR QUARTER

DEBT ISSUANCE FOR THE NEXT 12 MONTHS

NI

3eM
4ot

L3

=

v
D DODDDDDD DX

[

BB O DD PR e NI =
t

~40-

(IN MILLIONSE OF DOLLARS

NE=MONTH SIX=MONTH
BONDS RONDS
0.0 Me O
0.0 0.0
0.0 00
0.0 Bel
24,842 0.0
11 .000 0.0
21.000 D0
6000 0.0
R=000 0.0
21.000 el
37 «540 De D
8.0 el

LONG=TFeM BEORMDS

METURITY
4,00
5.00
5.00
4,50
1.00
2,900
4,00
700
3.00
6'00

10,00
4,00
8060

12.00

EXPECTED DICCOUNTED COS8Y
STANDARE DEVIATION

}

DISCOUNT NOTES

10 20« OR 30 DAY

=
D~ oo

e @ ® % 8 © @ ©

o
(o]

DO M oo Qoo
£
At

oo Qe B« B oo}

el
23,000
50.000
50,000
37.000
50,000
42460
50,000

AMOUNT

41.000

i1.000
U.

=
& & & @

DO oo o Moo o
tn
o

2 & © & @9

SO OO0 Do O

L ]

12,561
Dotitrts

"o

STRATEGY NUMFER

6
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DERT ISSUANCE FOR THE NEXT 12 MONTHS STRATEGY NUMPER 9
(IN MILLIOMS OF DOLLARS)

NINE=MONTH SIX=MONTH NISCOUNT NOTES
RONDS BONDS 10y 204 OR 30 DAY
FIRST MONTH 0.0 0.0 0.0
LAST THIRD _ 0el
SECOND MONTH T 0.0 0.0 17.000
THIRD MONTH 0.0 0ol Dal
FOURTH MONTH 0.0 0.0 0a6
LAST THIRD 164487
FIFTH MONTH ' 32,487 Nal Ne0
SIXTH MONTH 11.000 Mal Dal
SEVENTH - MONTH 21,000 0e0 0ol
LAST THIRD 23,000
FIGHT MONTH 64000 (193] 50,000
NINTH MONTH 8,000 Na0 50,000
TENTH MONTH 21.000 0,0 37.000
LAST THIRD _ 50,000
FLEVENTH MONTH 75.000 Nel &,000
TWELFTH MONTH 0.0 0a0 12540
LONG-TFEM RONDS
MONTH OR QUARTER MATURITY AMOUNT
3-M 45400 41,000
4-M 5.00 11,000
7‘M 5000 O.U
12 =M 4,50 0.0
1-9 100 0.0
2=-0 200 0.0
?"G 4000 OnU
2-Q 7«00 7.513
3"@ 3900 0.6
3"@ 6.00 0-0
2-0 10,00 0.0
4-Q 4,00 0.0
4~q 8400 0.0
4 =Q 12,00 0.0
EXPECTED DISCOUNTED COST = 12.487
STANDARD DEVIATION = 0450
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DEBT ISSUANCE FOR THE NEXT 12 MONTHS STRATFGY RKRUMEER 12
(IN MILLIONS OF DCLLARS)

NINE ~MONTH SIX=MONTH DISCOUNT NOTES
RONDS PONDS 10y 20s OR 30 DAY
FIRST MONTH 0.0 0e0 0.0
LAST THIRD 0.0
SECOND  MONTH 0e0 el 17.000
THIRD MONTH 0.0 0,0 00
FOURTH  MONTH 0.0 060 0.0
LAST THIRD Y474
FIFTH MONTH 256474 o0 0e0
SIXTH MONTH 11000 0.9 00
SEVENTH MONTH 21.000 0.0 040
LAST THIRD 23,000
EIGHT MONTH 0.0 6000 50,000
NINTH MON TH 8,000 0.0 50,000
TENTH MONTH 21,000 0.0 37.000
LAST THIRD 50,000
ELEVENTH MONTH 75.000 Ne0 54000
TWELFTH MONTH 0.0 0.0 12..540

LONG-TTRM PONDS

MONTH OR QUARTER MATURITY ARMOUNT
4,00 41.0086
e 00 11.000
5,00 0.0
.50
1,00
2.00
4,00
700 1
3600 '
£«00

1020
4200
£.00

12.00

§ & 0

VOO O N O O

]
¢t @ & ¢ B 8

§
QDO DODDOD BREEZR

Bl B O R PO P DY = B A
]

oo oo

$

FXPECTED DISCOUNTED COST
STANDARD DEVIATION

12.442
0e40 8

LI
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DEBT ISSUANCE FOP THE NEXT 12 MONTHS STRATEGY NUMEBER 15
(IN MILLIONS CF DOLLARS)

NINE~-MONTH STIX=-MONTH NDISCOUNT NOTES
BONDS BONDS 104 204 OR 30 DAY
FIRST MONTH 1000 0.0 0-0
LAST THIRD 0.0
SECOND MONTH 0.0 0.0 17.000
THIRD MONTH 0.0 a0 0.0
FOURTH MONTH 0.0 .0 0.0
LAST THIRD 8.002
FIFTH MONTH 24,002 L] 9,0
SIXTH MONTH 11,000 .0 0.0
SEVENTH MONTH 21,0008 2.0 0.0
LAST THIRD 23.000
EIGHT MONTH C.0 6,000 S0.,000
NINTH MONTH 0.0 R.000 50,000
TENTH MONTH 21.0080 Ns0 37.000
LAST THIRN 50,000
ELEVENTH MONTH 75,000 0.0 ; 5.0080
TWELFTH MONTH 12.540 0.0 0.0

LONG-TERM RONDS

MONTH OR GUARTER MATURITY AMOUNT
3-M 4400 41,000
5.00 11.000
5.00 0.0
4,50
1.00
2,00
4,00
Te.00 1
300
6£.00
1000
4,00
A.0C
12,00

L] L2 I A |
DD DB D0 XS

]
o

L
*F 2 @ 3 @ & 2 s B @

OQCODDO0DDOoIODO

]

PP eI =N e
I
Lo I e o= B R B o B (e e B I o

1
»

FXPECTED DISCOUNTED COST
STANDARD DEVIATION

12.431
Da462

H N
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DEBT ISSUANCE FOR THE NEXT 12 MONTHS STRATEGY MUMFRER 18
(IN MILLTONS OF DOCLLARS)

NINE =MONTH SIX=MONTH DISCOUNT NOTES
BONDS BONDS 10y 20¢ OR 30 [AY
FIRST MONTH 0.0 fel 0.0
LAST THIRD G0
SECOND MONTH 0.0 00 17.000
THIRND MONTH 0.0 0.0 0.0
FOUR TH MONTH 0.0 fof Dol
LAST THIRD il
FIFTH MONTH 16,000 0.0 060
SIXTH MON TH 11.0580 Aol Nel
SEVENTH MONTH 21,000 Mol 0ol
LAST THIRD 23,000
EIGHT MONTH 7.301 De0 48,699
NINTH MONTH 0.0 £e699 50.000
TENTH MONTH 21.000 fefl 37,000
LAST THIRD 50,000
ELEVENTH MONTH 75.000 0e0 5000
TWELFTH MONTH 12.540 0.0 fe0
LONG=-TERM POMNDS
MONTH OR QUARTER MATURITY AMOUNT
3uM 4400 41.000
4o 5400 11.000
T“M 5-03 000
12 -M 4,50 0.0
1-0 1.00 00
2=0 " 2400 0ol
2=Q 4,00 0a0
2‘& 7000 24000(;
30 3,00 fie0
3-9 600 0.0
3=Q 10,00 D0
4 =0 4,00 00
4= Rs00 0.0
4an 12.00 0.0
EXPECTED DISCOUNTED COST = 12,366
STANDARD DEVIATICN = 0e895
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DERT ISSUANCE FOR THE NEXT 12 MONTHS STRATFGY NUMEER 21
(IN MILLINMS QF DOLLARS)

NINE-MONTH STX=MONTH DISCOUNT NOTES
BONDS RONDS 184 204 OR 30 DAY
FIRST MGNTH 0.0 040 0.0
~ LAST THIRD BeD
SECOND  MONTH 0.0 .o 17.000
THIRD MONTH 0.0 e 0 104156
FOURTH  MONTH 040 0ol 0e0
L4ST THIRD 0.0
FIFTH MONTH 16,000 040 0.0
SIXTH MONTH 114000 0e0 0ol
SEVENTH MONTH 21,080 Cod 0.0
LAST THIRD 22,000
EIGHT MONTH 14,000 040 42,000
NINTH MONTH 040 a0 504000
TENTH MONTH 264000 140 32,000
LAST THIRD 454000
FLEVENTH MONTH 75.000 040 De0
TWELFTH MONTH 7.540 040 0.0

LONG-TE®M BONDS

MONTH OR QUARTER MATURITY AMOUNT
Je-m 44,00 20.844
4 «M 500 21.15¢6
7=M 5.08 8.0

12=-M 4,50 0.0
1-R 1.00 0.0
2-0 200 0.0
2=0 4.00 0,0
2=Q T.00 24,000
3~ J«00 UOU
3=0 €400 0.0
3=Q 10,00 0,0
4 -Q 4.00 0.0
4-0 R.00 0.0
4-Q 12.00 0,0

EXPECTED DISCOUNTED CODST
STANDARD DEVIATION

12,323
0,528

it H
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DERT ISSUANCE FOR THE NEXT 12 MONTHS STRATEGY KUMBER 24
¢(IN MILLION® OF DOLLARS)

NINF =MONTH SIX=MGNTH DISCOUNT NOTES
RONDS RONDS 10¢ 20s CR 30 DAY
FIRST MONTH Ga0 0s0 0e0
LAST THIRD , 0o
SECOND MONTH 0.0 fe 17000
THIRD MONTH . 0.0 0.0 Za,000
FOURTH MONTH 0e0 0.0 0el
L&ST THIRD : 0ol
FIFTH MONTH 16.080 N0 Nel
SIXTH MONTH 11.000 Do0 0ol
SEVENTH MONTH 21,000 00 0.0
L&EST THIRD 23.000
EIGHT MONTH 40,000 Ne0 16,000
NINTH MONTH 0.0 0ol 24,000
TENTH MONTH 0.0 Nel 32,000
LA&ST THIRD 45,000
ELEVENTH MONTH 75.0G0 Nal Nel
TWELFTH MONTH 7540 00 0.0
LONG-TERM BONDS
MONTH OR QUARTER MATURITY AMOUNT
3-M 4,00 2.000
4= Be00 50,000
T M 5,00 0.0
12 =M 450 0e0
1"@ 1.0& 000
2.9 2600 0.0
2-G 4400 0.0
2‘“9 7000 240000
3-Q 3.00 0.0
3=0 6o 00D 0.0
3.0 10.00 0.0
4 =0 4,00 00
4= 8.00 0e0
4=Q 12,00 0.0

FXPECTED DISCOUNTED COST
STANDARD DEVIATION

12.210
Beb621

mn
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DEET ISSUANCE FOR THE NEXT 12 MONTHS STRATEGY NUMEER 27
(IN MILLIONS OF DOLLARS)

MINE-MONTH SIX=MONTH DISCOUNT NOTES
BONDS BONDS 10y 205 CR 30 DAY
FIKST MONTH D0 040 0.0
- LAST THIRD D0
SECOND MONTH 0.0 0.0 17.000
THIRD MONTH 040 0.0 30,000
FOURTH MONTH D0 Nel Da0
LasT THIRD 0s0
FIFTH MONTH 16,000 B.0 De0
SIXTH MONTH 11,000 0o0 0.0
SEVENTH MONTH 21,000 0.0 fa0
LAST THIRD 23,000
EIGHT MONTH 56,000 0.0 0,0
NINTH MONTH Ra.000 0.0 0al
TENTH MONTH 8.000 Ne0 0.0
LAST THIRD \ 13,000
ELEVENTH MONTH 43,000 0.0 0a0
TWELFTH MONTH 7.540 Ne0 Da0
LONG=TERM BONDS
MONTH OR QUARTER MATURITY AMOUNT
3eM 4,00 2,000
4 =M 5+00 50,0C0
7"M 5000 U-ﬂ
12-M 4450 0,0
1"@ 1.90 000
2-Q 2,00 0.0
2"0 4000 UOU
2=0 7,00 24,060
3=Q 3,00 Da0
3-Q 6£.00 0.0
2-Q 10,00 0.0
4“(3 4000 ch
4-Q R.00 D0
4 -0 12.00 0.0
EXPECTED DISCOHUNTED COST = 12.175
STANDARPD DEVIATION = 0,657
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DEET ISSUANCE FOR THE NEYT 12 MONTHS STRATEGY NUMEBER 31
(IN MILLTIONS OF DOLLARS?

NINE =MONTH STX~MONTH DISCOUNT NOTES
BONDS BONDS 10y 20, OR 30 DAY
FIRST MONTH 0.0 , 0.0 0e0
LAST THIRD 060
SECOND MON TH 0,0 De0 17,000
THIRD M:ON TH 0e0 Dal 32,000
FOURTH MONTH V0 0.0 D0
LAST THIRD 00
FIFTH MONTH 0.0 Dol - 1£.000
SIXTH MONTH 0.0 Dol 27.0090
SEVENTH MONTH 0.0 Del 0al
LAST THIRD 23,000
EIGHT MONTH 56,000 fel - 0e0
NINTH MONTH R.000 0.0 0aD
TENTH MONTH B8.000 0.0 0.0
LAST THIRD , 13.000
ELEVENTH MONTH 43,000 00 0.0
TWELFTH MONTH 0.0 Te540 0eD
L ONG=TERM BONDS
MONTH OR GUSBRTER MATURITY AMOUNT
3“M quG 2.000
4aM 5000 50.000
7=M 500 48,000
12 -M 4,50 0.9
C1-Q 1,00 0.0
2"Q 2000 080
2"@ QQUU 000
3"@ 3300 0.0
3"'@ Goﬂﬂ 0.0
3-9 10.00 0.0
4=Q 4,00 0.0
4«0 8,00 0.0
4-Q 12.00 0.0
EXPECTED DISCOUNTED COST = 12.078
STANDARD DEVIATION = 1142

AL END OF THE SCLUTTONS +«»%#%
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APPENDIX B

Contains: (1) Matrix generator program OPMAT
{2) Report writer program OPRWT

(3) Modification necessary to the Rand Quadratic
Program
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FILE: QPMAT FORTRAN A CORNELL VM/SP CHMS 1EVEL 104

DIMENSION R(70,10) ,DEV(70,10),%(8,10),CON(70),E(70),S(12,10), QPMO0Q 10
$E(20) ,PROB (10} ,VC(70,70) ,DEK (16} ,CM (70) ,NT (12) ,NTN(12) ,TTM (12,4), OPMOCO20

$NTC(4) ,TTQ (4,4) ,TTHNE({12,4) ,TTQE (4,4) ,2TM (20,10) ,210Q(20,10) QPMO00O30

DATA NIM/12%0/ CPMO0040

DATA NTQ/U4*0/ CPM00050

DATA NZ,NZ1,NZ2,NZ3,NZ4/5%2, QPMOCO60

DATA NY,NY1,NY2,NY3,NY4/5%2/ QPM0OGO70

DATAE CH/70%0./ QPKOCO8D

DATA CON/70%0,./ QPM00090

NO=2 CPMO0100
NTE=12 QPM00 110
NT7=13 OPMD0120

C QPM00 130
WRITE (6,220) QPMOC 140

220  FORMAT( ' THIS I5 A QPRAND MATRIX GENEEATOR',/) QPMO0 150
WRITE {6,221) QPHO0160

221  FOBEMAT( ' WRITTEN BY',/) CPKOO170
WRITE {6,222) QPMCC 180

WRITE (6,223) OPHO0150

WRITE (6,224) QPMO0200

222 FORMAT ( 10X, ' LOREN TAUER') QPK00210
223  FOEMAT( 10X, ' DEPT. OF AG. ECON.') QPM00220
224  FORMAT({ 10X, ' COENELL UNIVERSITY',//) QOPMC0230
C QPMO0240
C THIS SECIION IS WHERE THE DATA IS READ 0PKG0250
C CPM00260
DO 810 J=1,12 QPM00270

WRITE (6,700)J QPM0OD0280

700  FORMAT({ ¥ IS THERE A TERM EOND(S) FCE MONTH!,I3, QPMO00290
$¢* ? ENTER 1 FOR YES, 2 FOR NC!) CPMO0300

READ (5,%) NT (J) QPMO0310

IF (NT{J).EQ.NC) GO TO 810 QPMO00320

WRITE (6,702)J CPMO0330

702  FORMAT{ * ENTER THE NUMBER OF TERM ISSUES FOR MONTH',I3, CPMOO340
$', THE LIMIT IS 4°¥) QPM00350

READ (5,%) NTH (J) QPM0O036C
NTHMI=NTHM {J) QPMO0370

DO 810 J2=1,NTMJ QPM00380

| WRITE (6,703)32,J QPHO03S0
703 FOEMAT( ' ENTEE THE TERM OF TERM BOND®,I3,' FOR MONTH',I3) QPHOOU00
READ {5,%) TIH (J,J2) CPM0O0410

WRITE (NT7,860)TTM(J,d2) ,J,J2 QPMO0420

810  CONTINUE QPMOO0430
DO 811 J=1,4 QPMO04 40

WRITE (6,200)J OPMOON450

200 FORMAT( ® ENTER THE NUMBER OF TERM ISSUES FOR QUARTER',I3, QPMOO4ED
$v, THE LIMIT IS 4°v) QPMOO470

READ (5,%) NIC (J) QPMOOHLED
NTCGJ=NTQ (J) QPMO0 490

DO 811 J2=1,8T¢J QPM00500
WRITE(6,704)J2,d QPM00510

704  FORMAT( ' ENTER THE TERM OF TERM BOKD',I3,' FOR QUARIER',I3) QPM0O0520
READ (5,%) TTQ (J,J2) CPMOO530
WRITE(NT7,870) TTC(J,32) ,J,d2 QPMO0540

8§11  CONTINUE GPH0O0550



FILE:

201

203

204

205

206

207

813

812

§15

B4

1209

209

QEMAT

FOKTRAN A
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WRITE(6,201)

FORMAT { °
$IS 101

ENTER THE WNUMBER OF INTEREST RATE FCGRECASTIS,

READ (5,%) K
DC 11 J=1,H
WRITE (6,203} J

FORMAT { °

ENTEE THE PROBABILITY OF FORECAST!',I3)

READ {5,%) ERCE (J)
WRITE (6,204) J
ENTER THE 12 MONTHLY DISCOUNTING RATES FORK FORECAST',I13)QPM0O0650
REAL {5,%) (S{1,J),1=1,12)
WRITE(6,205)d
ENTER THE 16 DISCOUNT NOTE RATES FOR FORECAST',I3)
READ {5,%) (E{I,d),I=1,16)
WRITE (6,206)J
ENTER THE 12 SIX~MONTHE RATES FOR FORECAST',I3)
READ (5,%) {E(I,d) ,I=17,28)
WRITE(6,207)J
ENTER THE 12 NINE-MONTH RATES FOR FORECAST',I3)
READ (5,*) (K (I,J) ,I1=29,40)

FORUAT { ¢

FOFMAT { °

FOEMAT ( *

FORMAT { °

I=40

DC 812 K=1,12

IF{NT({K).E

Q0.NC) GG TO 812

NIMK=NTH (K)
Do 812 KZ2=1,NINK

I1=1¢1

WRITE(6,813) TIN(K,K2) ,K,d

FORMAT ( °®
$’13g§

ENTER THE RATE FOR THE',F6,2,!

FORECAST?,I3)

READ (S, ) E{I,Jd)

CCNTIINDE

bo 814 K=1,4
NICR=NTQ({K)
Do 814 E2=1,NICK

I=1+1

WRITE(6,815)TTC{K,K2) ,K,J

FORMAT ( °
$R',I3,', FORECAST',I3)

ENTER THE RATE FOR THE',F6.2,"

READ (5,%} R{I,J)

CONTLINUE

WEITE({6,1209;
HOULD YOU LIKE TO USE DEBT TERMINATION ACTIVITIES?',/,

FORMAT ( '
$i

ENTER 1 FOR YES, 2 FCR ROY)

READ {5,%) KL
IF {KL.EQ.2) GO TC 11
WRITE(6,209)J

FORMAT ( °®

$ST*®,I3)

ENTER THE 8 ENDING RATES FOR 1- TO 8-MCGNTH BONDS,

READ (5,%) {(Z(N,J) ,8=1,8)

I=40

DO 816 K=%,12
IF{NT{K}-.EC.HQ) GO TC 816
NIME=NTIHN {K)

DO B16 K2=1,NIHK

I=1+1

CORNELL VM/SP CMS 1IEVEL 104

THE LIMIT

YEAR TERM BOND FOE MONTH?

CPMOO560
QPM0OO5T0
QPH00580
QPHMO0590
QPM00600
QPM00610
QPM00620
QPM0O063C
QPMOO64O

CPHO0660Q
QPH00670
QPMO0680
QPN00650
QPMOO700
gPM00710
QPM00720
CPHOGT730
QPMDO740
QPM0O0750
QPMOG760
QPMOOT770
QPM00780
gPMO0GT790
QPHMO0BOC
QPM0O0810
oPM00820
QPMO0830
QPMOO8LD
GPMOO0OB50
opuo08e0
QPMC0O870
QPM00880
QPM00850
QPMOOS00
QPNMO0910

YEAR TERM BOND FOR QUAERTEQPHC(0920

QPM00930
QPMOO940
QPHM0O0S50
QPMC09s60
QPN0QO970
QPN00380
QPM0O0S9S0
QPM0O1000
QPMO 1010

FORECAQPMO01020

gPM0O 1030
QPMO10490
QPHM01050
QPN01060
QPM01070
gPM01080
QPN01050C
GQPMO11G0
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FILE: QFMAT FORTRAK & CORNELL VM/SP CMS IEVEL 104
TTIME (K,K2)} =TTH {K,K2) - (13.~K) /12. ORMO1110
WRITE (6,817) TTHE (K,K2) ,J QPMO 1120
817 FORMAT( ' ENTER THE ENDING RATE FOR A',F6.2,' YEAR TERM BOND, FOREQPMC1130
$CAST®,13) CPMO1140
READ(5,*) ZTH (I,Jd) QgPMOT150
816  CORTINUE QPN 1160
DO 818 K=1,4 OPMO1170
NTICK=NTQ (K) GPMO 1180
DC 818 K2=1,NICK CPBOT190
I=1+1 QPMO 1200
TTQE (K,K2) =TTC (K,K2) - (4. 777777768~K) /4. QPMO1210
WRITE(6,819) TTQE (K,K2} ,J QPKG 1220
819 FORMAT( ' ENTEE THE ENDING RATE FOR A',F6.2, OPMO1230
$* YEAE TERM BOND, FORECAST!,I3) QPMO 1240
READ (5,*) 270 (I, J) QPMO 1250
818 CONTINUE OPHO 1260
11 CONTINUE QPHO1270
NCCL=1 QPM01280
NSTOE=1000+NCOL QPMO1290
WEITE(6,211) 0PMO1300
211  FORMAT( * ENTER THE DEBT NEEDS FOR THE 16 PERIODS IN MILLIONS $') QPM01310
READ {5,%}) (DEH {KK) ,KK=1,16) QPMO1320
WRITE (6,218) OPMO1330
218  FORMAT( ' WOULD YOU LIKE TO PLACE MAX. CONSTRAINTS ON ANY',/, CPMO 1340
$' NOTE OR BOND GROUP? ENTER 1 FOR YES, 2 FOR KO') QPMO1350
READ (S, %) NY OPN0O1360
IF (NY.EQ.NG) GC 1C 79 QPMO1370
WRITE {6,820) QPM0 1380
820  FORMAT( * WOULD YOU LIKE 10 FLACE MAX. CONSTRAINTS ON THE',/, QPU01320
$* DISCOUNT NOTES? ENTER 1 FOR YES, 2 FOR HO%) QPM0O 1400
READ (5,%)NY1 QPMOT410
IF(NY1.EQ.NO) GO TO 821 QPMO 1420

HRITE(5,212) : QPMO 1430
212 FOEMAT ¢ * ENTIER THE MAXIMUM FOR EACH OF THE 16 DISCOUNT NOTES?} CPMOTu4b

READ {5,*} (CON(I) ,I=1,16) QPMO 1450

821  CONTINUE QPMO 1460
HRITE (6,822) QPMO 1470

822  FORMAT( * WOULL YOU LIKE T0 PLACE MAX. CONSTRAINTS OK THE',/, QPMOT480
$' SIX-MONTH BONDS? ENTER 1 FOR YES, 2 FOR NOY) QPM0O 1490

READ {5,%) NY2 QPMO 1500
IF{NYZ2.EQ.NO} GO 10 823 QPH0 1510

WRITE {6,213) QPM0O1520

213  FOEMAT( ' ENTER THE MAXIMUM FOR EACH OF THE 12 SIX-MONTH BONDS') QPMO1530
READ {5,%) (CON (I} ,I=17,28) OPMO 1540

823  CONTINUE QPMO1550
WRITE (6,824) QPMO 1560

824  FCRMAT { * WOULD YOU LIKE TO PLACE MAX. CONSTRAINTS ON THE®,/, QPMO 1570
$' NINE-MONTH BONDS? ENTER 1 FGR YES, 2 FOR NO') QPMO 1580

READ (5, %) NY¥3 QPM0O1590

IF (NY3.EC. O} GO TO 825 QPHO1600

WRITE (6,214) QPMO 1610

214  FOEMAT( * ENTER THE MAXIMUM POR EACH OF THE 12 NINE-MONTH BONDS') QPMO1620
READ (5,%) (CO¥(I) ,I=29,40) QPMO 1630

825 CONTINUE QPHO1640

I=40 QPMO1650
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826

828

827

830

829
79

225

831

228
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WRITE {6,826) QPM01660
FORMAT ( ' WOULL YOU LIKE TO PLACE MAX. CONSTRAINTS ON THE',/, QPM01670
$' LONG-TERM EONDS? ENTER 1 FOR YES, 2 FGR NOY) QPMO 1680
BEAD {5,%) NY4 QPH0 1690
IF (§¥4.EQ.NO} GO TO 79 QPHO1700
DO 827 K=1,12 QPMO 1710
IF {NT (K} . EQ.NO}) GO TC 8§27 QPMHO 1720
NIMR=NTHM (K) QPMO1730
DC 827 K2=1,NTHK QPHO1740
I=I+1 QPMO1750
WRITE {(6,828) ITM (K,K2),K OPMO 1760
FOEMAT( ° ENTFR THE MAX. FOR THE',F6.2,' YEAR TEEM EOND FOK MONTH®QPHO1770
$,13) CPM0 1780
READ {5,%) CON {I) UPMO1790
CONTINUE QPH0 1800
DO 829 K=1,4 QPKO1810
NTCK=NTQ (K) QPMO 1820
DO 829 K2=1,NICK QPH0 1830
I=1+1 QPHM0 1640
WEITE (6,830) TIC (K,K2) ,K QPM01850
FORMAT( ' ENTEE THE MAX. FOR THE',F6.2,' YEAR TERM BOND FOR QUARTEQEMO1860
$RY,I3) QPHO1870
EEAT {5,*} CON (I) QPMO 1680
CONTINOUE QPMO 1850
CONTINUE QEHO1900
WRITE {6,225) QPMO0 1910
FOEMAT{ * WOUIL YCU LIKE TO ELACE MIN. CONSTRAINIS ON ANY',/, QPM01920
$¢ NCTE AND PONL GROUP? ENTEF 1 FOR YES, 2 FOR NC?) GPMO 1930
READ {5,%) N2 OPHO 1940
1F (NZ.EQ,NO) GC TG 80 QPM0 1950
WRITE {6,831) QPHO1960
FORMAT{ * WOULL YOU LIKE TO PLACE MIN. CONSTRAINTS ON THE!,/, QPMO0 1970
$¢ DISCOUNT NOTES? ENTER 1 FGE YES, 2 FCR NO') OPH01980
REAL {5,%) NZ 1 QPMO 1950
IF(HZ1.EQ.NO}) GC 10 832 QPHO2000
WEITE(6,226) OPHO2010
FORMAT{ * ENIER THE MINIMUM FOR EACH OF THE 16 DISCOUNT NOTES') QPM02020
READ(5,%) (CM(I) ,I=1,16) GPM02030
CONTINUE QEM02040
WEITE{6,833) QPM0O2050
FORMAT { ' HOULD YOU LIKE TO ELACE MIN. CONSTRAINTS ON THE',/, QPMO2060
$' SIX-MOWTH BONDS? ENTER 1 FOR YES, 2 FCR NO') QPM02070
READ (5,%) NZ2 QPH0O2080
IF {(NZ2.EQ. NO) GO IO 834 QP¥0 2090
WRITE {6,227) OPHO2100
FORMAT ( ° ENTER THE MINIMUM FOR EACH OF THE 12 SIX~MONTH BONDS') QPM02110
READ {5,%) (CM(I) ,I=17,28) OPMO2120
CONTINUE QPM0O2130
WERITE {6,835) QPKG2140
FTORMAT { * WOULD YOU LIKE TO ELACE MIN. CONSTRAINTS ON THE',,/, QPM0O2150
$' NINE-KONTH BONDS? ENTER 1 FOR YES, 2 FOR NO') QPM0Z160
READ {5,%) HZ3 QPM02170
IF(§23.E0.NO) GO TO 836 QPM0O2180
WRITE (6,228) QPM02190
FOEMAT { * FNTER THE NIN. FOR EACH OF THE 12 NINE-MONTH BONDS?} QPM02200
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836

837

839

838

88Ut

840
a0

2186
C

C
C
C

a1

2100
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READ {5,%} (CM{I),I=29,40)

CONTINUE

I=40

HEITE(6,837)

FORMAT ( * WOULD YOU LIKE TO PLACE MIN. CONSTRAINTS ON THE',/,
$* LOWG-TERM BONDS? ENTER 1 FOR YES, 2 FCR NOY)
READ(5,%) NZ4

IF(NZ4.EQ.NO) GQ T0 80

DC 838 K=1,12

IF {NT(K)}.EQ.NC) GG TO 838

NTME=NTH (K)

DO 838 K2=1,NTHK

I=I+1%

WRITE(6,839) TIM{K,K2) ,K

FORMAT{ ¢ ENTEF THE MIN. FOR THE',F6.2,
$¢ YEAR TERM BOND FCR MCNTH',I3)

READ {5,%) CM(I)

CONTINUE

DC 840 K=1,4

NTCK=NTQ (K)

DO 840 R2=1,NICK

I=I+1

WRITE(6,841) TIC(K,K2) K

FOFMAT{ * ENTEEF THE MIN., FOR THE',F6.2,
$¢ YEAR TERM BOND FOR QUARTER®,I3)
READ (5, %) CM{I)

CONTINUE

CONTINUE

WRITE(6,216)

FOEMAT ( * THE CPRAND MATRIX IS BEING GENERATED?)

THL5 SECTION IS5 HWEERE THE COS5TS ARE COMPUTED

THE DISCOUNT FACTORS ARE COMEUIED HERE

DO 20 J=1,M
P(1)=(1.4S (1,0} /1200.)
DO 81 E=2,12
_ E(K)=P(K-1) % (1. +5(K,J) /1200.)
CONTINUE
DISAD=1.+45(12,J) /1200.
DO 2100 K=13,20
E(K)=P{K~-1) *DISAD
CONTINUE
K=0.
N=1

C DISCOUNT NOTES

12

Do 12 1=1,4
R{R+1,J)={R{E+17,J0) ¥ 55555556} /P (N}
R(K+2,J)={E(K+2,3)%.27777778) /F (N)
B{K+3,J)=(R(K+3,J) *.83333333) /P (N+1)
R{k+4,Jd) =¢(R(K+4,J)*,83333333)/BP{N+2)
K=K+4
N=H+3
CONTIRUE

C SI¥-MONTIH BONDS

QPHOZ210
QPHG2220
QPH0GZ2230
QEMOZ2240
QPMO2250
QPM02260
CPAD2270
PPUo2280
QPHOZ290
QPHOZIACD
QPMGZ310
QPMO2320
QPMO2330
OQPMOZ2340
QPMOZ2350
QPHO2360
QPMOZ370
QPMO2380
QPMGZ390
QPMOZ400
QPMOZ2410
QPMG2420
QPMOZL30
QPMO 2440
OPH02450
QPMO2Z460
CPMO2470
CPu02480
gPrOZagl
QEMO 2500
QEMOZSI0
oPHNG2520
QPMC2530
QPMO 2540
QPN0O2550
QPHO 2560
CPHO2570
QPM0O2580
QPH{2590
QPNO2600
QPMD2H10
QPMUO2620
OPMG2630
QPMG2640
QPMD2650
gPHO2660Q
QPN02670
QPHO2680
oPMO2690
QPMO2700
QPMO2710
QPMO2720
QPMG2730
QPHMO2740
QPMO2750
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Do 13 I=17,23
R(I,Jd)=(E(I,J)*5.)/P(1-11)
CONTINUE
IF(KL.EQ.2) Z(1,J)=R(24,J)
R(24,3) = (R(24,0)*5.-2 (1,J) *. 63333333) /2 (13)
IF(KL.EQ.2) Z(2,d)=R(25,3)
R{25,3)=(R{25,d)*5.~%(2,J) 1. 6666667} /P (14)
IF(KL.EQ.2) Z(3,d)=R(26,J)
R{26,3)=(R(26,d)*5.-Z(3,d) *¥2.5) /P (15)
IF (KL.EQ.2) Z{4,d)=K(27,J)
R{27,d)=(R(27,d) *5.~% (4,J) #3.3333333) /B (16)
IF (KL.EQ.2) Z(5,d)=R{28,J)
R{28,J)=(R(28,d) *5.~%(5,J) *4.1666667) /P (17)

C NINE-MONTH BONDS

14

15

DC 14 1I=29,32

R{I,J)=(R(I,J)*7.5)/P(I-20)

CONTINUE

DO 15 I=33,40

IF {KL.EQ.2) Z(I-32,J)=R(L,4d)
R{I,J)=(R(I,J)*7.5-Z (I~32,J) *(I-32)*.83333333) /P (I1-20)
CONTINUE

C LONG-TEEM EONDS

£
wd

53

64

RIN=(S{12,J)/120C.+1.) **%6,.~1,

ETE=RiN

IF(5(%2,Jd) .EG.0.) ETE=1.

I=40

D0 842 K=1,6

IF {NT{K) .EQ.NO)}) GO TO 8u42

VIMK=NTIM (K)

DO 842 K2=1,NTHMK

I=1I+1

IF{KL.EQ.2) ZTM(i,J)=R(dL,J)

R{I,J)=(E(I,J)*5.)/P(K+5)+ (R(I,J)*5.~-2TM(1,J)*.83333333%(K~1))/,/
FE(R+11y +(R{I,d)~Z2TH{I,dY)*5,*{1.-1./ (1. +ETN) ¥* ( (TTHE (K,K2} ~
$.08333333%(K-1})*2)) /RTE/E(K+11)

CONTINOE

LDC 843 K=7,12

IF(NT(K).EC.NO) GO TO 843

NTHE=NTH {K)

PO 843 K2=1,NIMK

I=1+1

IF{KL.EQ.2) ZIM({I,J)=R(I,J)

R{I,J)=(R{I,J)*5.-2TH{I,J)*.83333333* (K- 7))/P(K+5)+(R(I J) -
SZIBM(I, ) *¥5.%(V.-1./ (1. +ETN) ** { (TIME {K,K2) -, 083333333% (K~-7))
§%2}) /RETE/E (K+5)

CONTYINUE

RICI=NTQ {1}

DO 844 K2=1,NT¢C1

I=1+1

IF{KL.EQ-2) ZIQ(I,Jd)=R(I,J)

R{I,J}=R(I,J)*5,/E{6)+B(I,3)*5,./P(12)+{(R{I,J)~2TQ(I,J)) *5.%
${1e~%a/ {1 #RTN) *¥% (TTQE {1,K2) *2)) /RTE/P (12)

CONTINUOE

BTC2=NTQ {2}

DO 845 E2=1,NIC2

GPM02760
QPNM02770
0PH02780
QP¥O2790
QPM02800
OPH0281%0
OPM02820
QPM02830
QPN02840
QPM02850
OPH02860
QPHM02870
QPM02880
QPM02890
OPM02900
QPM02910
QPM02920

OPN02930
QPMO2940
OPMO2950
0PHM02960
QPN02970
oPM02980
OPHO2990
OPMO3000
GPMO3010
OPM03020
GPM03030
QPN03040
QPK03050
GPND3060
CPM0O3070
QPMO3080
QPMO03090
QPM03100
0PHM03110
QPHM03120
QPM03130
GPMO3140
QPMO3150
gPMO3160
QPMO03170
QPMO3180
QPM03190
QFM03200
QPM03210
QPM03220
OPMO03230
QPHO3240
QPM03250
QPM03260
QPM03270
QPM03280
QPM03290
CPM03300



FILE:

845

g46

1847
20
C

QFMAT

I=1+1

IF {(KL.EG.2) ZTC(I,d)=R(I,J)
R{I,J)}=R(I,J)*5./F(9)+(R(I,J)*5.-2TC(I,J)*2.5)/P(15) ¢(R(L,d)~
$ZTC(I,d)) ¥5.% (1a=1./ (1. +ETN) ** ({TTQE (2,K2) -» 25) ¥2) } /RTE/P {15)

CONIINUE

FORTRAN

NTC3I=NTQ{3)

DO 846 K2=1,N1(C3

I=1+1

IF (KL.EQ.2) ZT¢(I,J)=K(I,J}
R{I,d)=(R(I,J)*5.)/P(12)+(B(I,J)~-2TQ(I,JI})*5.%(t.~1./(1.+RTN) %%
$(TTQE(3,K2)*2) ) /RTE/P (12)

CONIINUE

NTGU=NTQ (4)

DO 1B47 K2=1,NIQ4

1=1+1

IF {FL.EQ.

2) 2TC(I,3)=R(I,J)

A
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QPMO33T0
QPHMQ3326
QPMO3330
QPMO3340
QPM0O3350
QPMO 3360
QPMO3370
QPMO3380
QPHO3390
CPMIIL0D
CPHO3410
QPMO3420
CPHMO3430
QEROILLD
QPUOILED
QPHGZLED

BiIl J}=(R{I,J)*5.-ZTQ(I J)*2.5}/P{1D}+{R{(T,TY)-2TQ(X,J})*5.%{1.-1./70PM0G3470

CONTIRUE
CONILINUE

F{1.+ETN) ** ((TTCE (4,K2) =« 25) %2} ) /RTE/P {15)

C THIS SECTION COMPUTES THE EXPECTED VALUES AND DEVIATIONS

C

17

18
19
C

pe 19 I=1,NC0L

E(I}=0.

DO 17 J=1,H

E{I)=E(I)+R(L,J) *EROB {J}

CONTIINUE

Do 18 J=1,H

DEV{LI,J}=R(I,J)-E(I)

CONIINUE
CONTINUE

C THIS SECTION CREATES THE VARLANCE~-COVARIANCE

C

68

67
06
C

DO 66 I=1,NCOL
Do 67 J=I,NCOL
¥C{L,d)=0.

DO 68 K=1,H
VC{I,d) =DEV{I,K) *DEV (J,K) *PROB (K) +VC (iI,J)

CONIINUE

IF{I-NE.J) VC{I,d)=2.%VC(L,Jd)

CONIINUE
CONTINUE

C THIS SECTION IS5 WHERE THE RAND QF MATRIX IS GENERATED

C

501

562

503
71

WRITE (NT6,501)
FORMAT ( UHROWS)
WRITE (NT6,502)

WRITE (NT6,503) 1
FORMAT ( 12X,1HE,I4)

CCONTINGE

FOFMAT ( 11X, 4H$ORJ)
Do 71 I=1001,1016

QENO3480
QENO3490
QPMO3500
QPMO3510
GPMO3520
QPMO3530
QPHO3SLQ
QPHMO3550
QPMO3560
gPM03570
¢PMo3584Q
QPM0O3550
QPMG3600
oPMO3610Q
CPHO3620
QPMO3630
QPNMO3640
QPMO3650
QPM0G 3660
QPMO3670
QPM0 3680
QPMO3690
QPHG3700
QPMO3TIC
QPMO3720
QPMO3730
QPMO3740
QPMQ3750
OPM03760
QPMO3770
QPHO3780
QPM0O3790
CPM(0380C
CPHO3810
QPKr03820
QPMG3IB3C
QPHMO3BYO
QPM0O3850
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C WRITE ROCWS ¥OR ANY CCONSTRAINIS
NC=NCOL+1200

NL
I¥

=NCOL+1100

(Y. EQ.NO) GO 10 72

S04  FOEMAT{ 11X,2H+ER,I4)

1r
Ir
it
IE

(NY1.,NE.NO}) WRITE (NT6,504) {I,I=1101,1116)
(NY2.NE.NO) WRITE(NT6,504) (I,I=1117,1128)
(NY3.NE.NO) WRITE(NT6,504) {I,I=1129,1140)
(NY4.NE.NO) WRITE(NT6,504) (I,I=1141,N1)

72 CONTINUE

IF

{§7.EQ.HO) GC 1IC 74

505 FORMAY { 11X, 2H-E,1I4)

IF
ir
iF
iF

{NZ1.¥E.NC) WRITE(NT6,505) (I,I=1201,1216)
{(NZ2.NE.NC) WRITE(NT6,505) (1,1=1217,1228)
{(NZ3.8E.NO) WRITE(NT6,505) (i,1=1229, 1240)
(NZ4.NE.N0) WRITE(NT6,505) (I,I=1241,HC)

74

CONTINUE
WHRBITE(NT6,405)

C WRITE THE MATRIX SECTION

4a1

WEITE {(NT6,401)
FORMAT { GHMATRIX)

€ WRIIE IHE DISCOUNT HCIES

402

403

DO 31 I=1001,1016
WRITFE (NT6,402)I,E(I-1000)}

FORHMAT { 66X, 1HP,I4,1X,3H0BJ,3X,F12.8)

WEITE{NTIG6,403)1,1

FOEMAT{ OX,1HP,14,1X, 18R, T4, 1X,*'1.?

I2=1+10C

£3=1+200

IF(NY1.HE.NO) WEITE(NT6,403)1I,12
IFiNZ1.HBE.NO) BEITE(NTIO,H03)I,1I3
DO 32 J=I,NSICE
HBITE{NTH,404)1,J,¥C(I~-1000,I-1000)

FORPMAT { OX,H1HP, T4, 1X,1HE,T4,1X,F12.6)

CONTINUE
CCNTINDE

~ URITE THF SIY-HOBTH BONDS

14

[y

1=1017

HRITHE(NT6,4802)1,E({I-1000)

DG 34 J=1001,1008

WRITE {NT6,803)%,d

CONTINUE

12=T+100

13214200

IF(NY2.8F,R0) WRITE(NT6,403)I,I2
IF{NZ2.NE.80) WRITE(NT6,403)I,13
DO 3% J=I,NSTOE
WRITE(NT&,504)T,3,VC{I~1000,J~-1000)
CONTINUE

N=1003

RO 36 I=1018,1020

WRITE(NTSH,402) I,E{I~1000)

NH=H+7

DO 37 J=N,HNB

WRITE{NTA, 40351,

)

OPM03660
GPMO3870
Q0PH03880
OPMO3890
OPM03900
QPM03910
0PM03920
QPM03930
0PMO3940
QPM03950
QPM03960
CPM03970
OPM03960
0PM03990
QPMOU4000
OPMO4010
QPMO 4020
OPMO 4030
QPMOU0LD
QPHMOU4O50
QPMOLO6D
QPMOLOTO
QPMOHOBD
VLU DEL
QPMOL 100
OPMO4110
QPNO4 120
QBMOLI13D
OPMOL 140
OBPMOL150
QPMO4 160
QPHO4170
OPHMO4 180
OPHO4190
QPMOU200
OPMO4210
QEMO4220
QPHO4230
OPMO424C
QPHOB250
OPMOE260
GPMO4270
QPMOL280
QPMOU290
QPHO#300
OPMO4310
OPMO4320
QPMO4330
QPHOU3H0
QPMOH350
QPMOH360
QPHO#3T0
OPMO4380
OPHO4390
QPHOLE00



FILE:

37

33

36

4a

41

39

43

Ly

42

46

47

OFHAT FOGRIRAN A

CORTINDE

IZ2=1+10C

13=1+200

IF{NY2.NE.NO} WRITE{NT6,403}I,I2
IF({NZ2.HE.NO} HEITE{NT6,403}1I,I3
DO 38 J=I,H3TCFE
WRITE{NT6,404)I,3,VC(I~1000,3-1000)
CORTINUGE

N=H+1

CONTINUE

N=1007

LC 39 i=1021,1023
HRITE(NT6E,402yI,E(XI—-1000)

NN=N+7

DO 4¢ J=W,HR

WRITE (NI6,403)1,d

CONTIRUE

I2=1+100

13=1+200

IF(NY2.NE.NC) HBITE(NTI6,U403}I,I2
IF(H22.NE.N0) WRITE(NT6,403}1,I3
PO 41 J=I,NSICE
WRITE(NT6,404y1,d,VC(1-1000,Jd~1000)
CONTIKOE

N=H+1

CONTINUE

N=1011

DO 42 I=1024,1026
WRITE{NT6,402)I,E(I~1000}

Do 43 J=N,10186

KEITEENT6,40331,4

CONTIINUOE

I2=1+100

I3=3+200

IF{NY¥2.NE.NO} HEITE(NT6,403)1,I2
IF(NZ2.NE.NO}) HMEITE{NT6,403)I,13
DO 44 J=I,NSTOE

WRITE (NT6,404)1,J,VC{(I-1000,3~1000)
CONTIRUE

N=N+1

CONTIRDE

N=1015

Do 45 I=1027,1028
REITE(NTA,402Y L, E(I~1000)}

BO 46 J=¥,1016

WRITE{(NT6,403YI,4d

CONTINUE

12=1+100

I3=I+200

IF{NY2.NE.BQ) WEITE(NT6,403}I,1I2
IF {NZ2.NE.NO} WEILIER{RI6,403)1I,I3
DO 47 J=1I,NSTGE
WRITE(NT6,404)T,d,VC(I-1000,3-1000)
CONIINUE

N=N+1

CORNELL VM/SP CTMS LEVEL 104

gpMod: 30
QPMUZ 20
QEMOQLLY IO
QPMO4440
QPNOUL5C
QENOLL60
QPHOLLTD
QPUGLL480
CPHOUUSD
GPMOUSC0
QPROY51L
QPHOUS20
QPHOLUS 30
QPHO454D
CPHOLSE0
QEMDH560
QPHO&LTO
QPMO4SED
QPNMO4530
QEHOLE00
QPMO4B 10
gPMO4B2D
QPMCL&I0
QPMl4eH0
QPHMOLBLD
QPNOUGED
QPHOU4BTA
QPHOLEED
CPHMO4690
QENOH700
QPROLT IO
QPMOU720
CPHOLT30
QPMOLTLHO
QPMCUT50
QPKO4Te0
QPMOU4TIC
QPMOuTaO
QPMOL4TS0
QPMOLBO0
QEBHO4810
QPMO4820
QPMC4830
QPHG48LO
QPHMO4R:D
QEMO4END
QPHO4..70
QPHOLIEBO
QPHMO4 390
QPMGY 400
QPMO4 110
QPMOL 120
QBMO4 -30
QPHOL4 30
QPHMO4= "0
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CONTIINUE

C WRITE THE NINE-MGNIH ECNDS

48

4s

51

[ %23
B

LA
<2

I=1029 _
WRITE(¥TI6,402}I,E(I-1000)

DO 48 J=1001,1012

WEITE (NT6,403)1,Jd

CONTIIRUE

Iz=1+100

I13=7+200

IF{NY3.NE.NO) WERITE(NT6,403)1,12
IF(NZ3.NE.,NC) WEITE(NTG,403}I,1I3
DO 49 J=I,NSTOQE
WRITE{(NT6,408)1,d,VC{I-1000,Jd-1000)
CONTIINUE

N=1003

Do 5C I=103C,1032

WREITE{NT6,402) I,E{(I-1000)
NH=K+11

DO 51 J=N,NN

WRITE(NT6,403)I,d

CCNTINUE

I12=1+100

I3=3+200

IF{NY3.NE.NO) WKITE (NT6,403)I,I2
IF(NZ3.NE.NO) WRITE(NT6,403}1I,1I3
DO 52 J=I,NSICE

WRITE (NT6,404)1,J,VC(I-1000,J-1000)
CONTINUE

N=HN+1

CONIINUE

B= 1007

Do 53 I=1033,1035

REITE{(NT6,402) I,E(I-1000)

DO 54 J=N,1C16

WRITE(NT6,403)1,d

CONIINOE

I2=1+100

I3=T+200

IF{NY3.NE.NO) HEITE(NT6,403)1,1I2
IF {NZ3.NE.NC) WERITE(NT6,403)1,13
Do 5% J=I,NSICE

WRITE (NT6,404)1,3,VC(I~-1000,J~1000)
CONTINUE

N=HN+1

CONTIRGE

M= 1011

no 56 I=1036,1038
HEITE{NT6,402)I,E(I-1000)

ng 57 3=W,1016

WRITE{(NT6,403)1,J

CONTTIHOR

I12=T+100

13214200

IF{RT3.HNE.NO) HWEITE{NT6,403)1,12
IFENZ3.HUE.NC) BEITE{NT6,403)I,1I3

CORNELL VM/SP CHMS LEVEL 104

QPHOLIED
QPMOA49T70
QPMO4980
QPMO49s0
QPEMOS5000
QPMO5010
QPH05020
QPNO5030
QFNM0O5040
QPM0O5050
QPHO5G60
QPM05070
QPMGS50G80
QPM05090
QPM05100
QPM0O5110
QPMO5120
QPHO5130
QPMO5 140
QPEO5150
CPMO5 160
QPNO5170
GPHO5380
QPMO5190
QPHO5200
QPM05210
QPHO5220
QPHG5230
QPROS240
QPHO5250
QPNOS5260
gPu05270
QPMO52890
oPHO5290
QPHO5300
QPMG5310
QPMO5320
QPMO5330
QPr05340
QPM05350
QPMO5360
QPMO5370
QPHOS380
QPMO5390
QPHOS400
QPHOS Y16
QPHO5420
QPHOS430
QEMOS44C
QPMO5SL50
QPMOSU460
QPMOSYTO
QEMOS480
QPH05490
QPMO5500



60

FILE; CFMAT FORTRAN A CORNELL VM/SP CMS LEVEL 104

DO %8 J=I,NS5TCE
WRITE(NT6,408)I,3,VC(I-1000,J-1000)

58 CONTIIRUE
N=N+1

56 CONIINUE
N=1015

DO E9 I=7039,1040Q
WEITE (NT6,402)I,E(I-1000)
nc 60 J=w,1016
WRITE(NT6,403)1,d
60 CONTINUE
I2=1+100
I13=1+200
IF(N¥3.NE.NO) WRITE{NTG6,403)1,1I2
1F {(N23.8E.NO) WEITE(NT6,403}1,1i3
DO 61 J=I,NSICE
WEITE(NT6,404)1,3,VC{I-1000,J-1000)
61 CONTIRUE .
N=H+1
59 CONTINOE
C WRITE THE LONG-TEKM BONDS
EM=1000C
I=104Q
DO €4 E=1,12
IF(KeFQe2e0ReKaFEQa5.0R.KeEQ:8:0Ra K EQs 11) EKM=Kl+1
EM=KN+1 '
IF(NT{K).EQ.NC} GO TO 6U
NIME=RTH {K)
po 64 RK2=1,NTMK
I=1I+1
WRITE(NTO6,002)I,E{1I-1000)
DO £3 J=KH,101¢6
WEITE(NT6,403)1,J
63 CONTIRGE
I12=1+100
I3=1+200
IF(NYY4.NE.NO} WRITE{(WT6,403)1I,I2
IF{HZ4.NE.NO} HRITE(KT6,403)I,I13
NAB=NCOL+1000
DG 64 J=I,NAE
RRITE (BT6,404)1,3,VC{(I~-1000,3-1000})
64 CONTIRNUE
H=498
Do €62 K=1,4
N=K+l
HTCK=RTQ (K}
DO &2 EK2=1,NICK
I=31+1
WRITE{(NT6,402)I,E(I-1000)
e 847 J=N,1016
WRITE (NT6,403)1,J
gu? CCNRTINUE
I2=1+100
I3=1+200
IF (NY4.NE.NO) WRITE(N16,403)I,I2

CPMOS5YD
QRMES520
QPMC5530
QPME5E540
QPM0O5550
QPH05560
QPMOSST0
QPMOL580
CPMosS59Q
QPMCS600
QPHMOS6 10
QPMOLR62D
QPMO5E30
QPHOLG40
QPHOS650
QPHMOEEED
QPHO5670
QPMO56380
QPMO5650
QPMOST700
QPHG5710C
QPHO5720
CENO5T30
QPMOST40
QPHOSE5Q
CPMO5760
QPMOSTI0
QPMO5780
QPHOST90
QPHOSH00
QPHRE8 10
QPHO5820
CPHO5830
oPMO58U0
QPM35850
QPMGS860
QPMO5870
QPMG5BE0
QPMD5890
QPHOSS00
QPHO5910
QPNO592G
QPMOS930
QPMO5SUD
gPMO5950
QPHO5960
QPM05970
QPHOS980
QPMOSS30
QPHMOG6QO0
CPMOBK010
gPHMOG6020
QPHN06030
QPMO6OLO
QPKM0O60SC



FILE:

848
62

405

CPMAT FORTRAN A

IF (NZU4.NE.NO) WRITE(NT6,403)1,1I3
NAD=NCOL+1000

DO 848 J=I,NAD

WRITE {NT6,404)I,J,VC(I~1000,3-1000)
CONTINUE

CCRTINUE

WRITE (NT6,405)

FOEMAT { 3HEND)

C WRITIE THE RHS

406
407

65

850
185¢C

851
1851

852
1852

#2154
1854

255

1855

856
1856

WRITE (NT6,406)

FOEMAT ( 3HRHS)

DO 65 I=1001,1016

WRITE (NT6,407)I,CEM(I-1000)
FORMAT ( 6X,"B',5X, 1HR,I4,1X,F12.6)
CONTINUE

IF(NY.EQ.NC) GC T0 1070

IF (NY¥1.EQ.HNC) GC 10 1850

DG 850 I=1101,1116

WRITE (NT6,407)I,CCN(I~-1100)
CCRTINUE

CONTIRUE

IF (§Y2.EQ.NO) GO 70 1851

DG 851 I=1117,1128

WRITE {NT6,407)1,CON(I-1100)
CONTINUE

CONTINUE

IF(NY3.EQC.NO) GO IC 1882

DO 852 I=1129, 1140

WRITE (NT6,407)I,CCN(I-11C0)
CONTINUE

CONTINUE

IP (NY4.EQ.NO) GG TO 1070
po 70 I=1141,¥1

WEITE (N16,407)1,CON(I-1100)
CONTINUE

CONTINUE

IF (§Z.EQ.NG) GO T0 1069

IF (NZ1.EQ.NC) GO TO 1854
DO 854 I=1201,1216

WRITE (NT6,407)1,CH{I~-1200)
CONTINUE

CONTINUE

1F (NZZ.EQ.NO) G0 TO 1855
DO 855 I=1217,1228

WRITE (NT6,407)I,CH(I-1200)
CONTINUE

CCNTINUE

IF {(N23.EQ.NO) GO IC 1856

DO 856 I=1229,1240

WRITE (N16,407)I,CM(Z-1200)
CONTINUE

CONTINUE

IF (NZ4.EQ.NC) GO 70 1069
DO 69 I=1241,NC
WRITE{NT6,407)1I,CH(I~-1200)

CORKELL VH/SP CMS LEVEL 104

QPM0OG0O60
QPMO60QT0
gPM06080
QPMO60Q90
QPHD61C0
QPHO6110
QPM06120
QPM06 130
QPMO6140
¢PNO6150
QPMO6160
QPNOB170
QPM06180
QPMO6190
QPM06200
QPMO6210
QPHM06220
¢cPM06230
QPM(06240
QPMG6250
QPM06260
QPHO&270
QPHM06280
ePNM06290
QPHM06300
QPM06310
QPN06320
QPM06330
QPMO63UD
QPMO6350
QPM06360
QPM06370
QPM06380
QPNC6350
QPHOS4Q0
gPMO6H10
QPHOB6L420
QPM0O6430
QPHOBLLD
QPMOB450
CPHOG 460
QPHOELTO
QPMO6LED
QPNG649D
QPM0O6500
QPMOS5510
gPM06520
QPMO6530
QPMO6540
QPMOE550C
CPMO6560
QPN06570
QPM06580
QPMO6590
QPM06600



62

FILE: (CPHAT FORTEAN A CORNELL VM/5P CMS LEVEL 104

69  CONTINOUE QPNO66 10
1069 CONTINUE QPM0E620
WRITE (NT6, 405) QPMO6630
WRITE (NT6,408) w QPMO6640
408  FOERMAT( 3HEOF) CPM06650
660  FORMAT( tHM,2X,F6.2,13,13) QPM06660
870  FORMAT{ 1HQ,2X,F6.2,13,13) CPMO6670
WRITE (6,217) N16 QPMO6680
217  FOEMAT( ' THE CPRAND MATRIX HAS BEEN CREATED ON FILF',I3) CPMO6690
WRITE (6,2} NT7 . QPMQ6700
2 FOEMAT ( * INFC. FOR THE REPORT WRITER HAS BEEN PLACED ON FILE',I3)(QPMO6710
STOP QPMO6720

ENL QPM0O&730



FITE: QPERWI

201

202
203
204
205

300

3C1

302

53

FORTEAN &

DIMENSION S(70),4Q(30),TTQM (30),M1(30) ,M2(30)

REAL*S V(12)

DATA V(1),V(2),V(3),V(4),V(5),V(6) ,V(T),V(8),V(9),V(10),V(11),
', 'FOURTH

$V(12) /'FIRST ","SECOGND ', 'THIRD
$USIXTH " ,"SEVENTH ' ,'EIGHT ' LUNIRTH
$TEIEVENTH® ,*TWELFIH" /
DATA CK/"NEAER'/
DATA AK/"P10° s
ALINL=0.
Isci=1
NI1E=E
NT7=13
BCUAL=0.,
WRITE(6,201)

FOEMAT{ ' THE FCILOWING AEKE LEBT ISSUANCE STRATEGIES DERIVED BY A

$CUADRATIC PROGERAM',/)

WRITE(6,202)

WRITE {6,203)

WRITE (6,204)

WRITE {6,205)

FOEMAT( ' THE PROCEDURE WAS WRITTEN BY',/)
FORMAT( 10X, LOREN TAUER"')

FOEMAT{ 10X,' CEPT. OF AG. ECON.')
FORMAT( 10X,' COENELL UNIVERSITY'////)
W4=0

CONTINUE

N4=N4+1

COENELL Vu/SP CHS LEVEL 104

1,'F1FTH

', 'TENTH ',

READ{NT7,301,END=302)HQ (&), TTQH (N4) , N1 (N4),H2 (HY)

FORMAT( a1,2X,F6.2,13,13)
GO 1O 300

NU4=Nij=1

N5=NU4+40

C READ FILE UNTIL LINEAER TEREM IS5 REACHED

30

10

31

5

i6

23
24

12

CONTINUE
READ{N15,10,END=99) BCK
FOFMAT { 61X, Al)

IF (BCK.NE.CK) GO TC 30
CCNTINUE

READ (NT5,11,END=99) ALIN,AQUA
FORMAT( 54X,F17.6,5X,F19.6)
IF {AQUA.LE.O0.} ACUA=0.
AQUA=SQRT (AQUA) *. 001
ALIN=ALIN®.001
IF{ALIN.EQ.ALINL.AND.ACUA.EQ.AQUAL) GO 10 30
READ {NTS,16) B1,E2,E3,BU
FORMAT (AlU/AU B4/ R4)

DQ 23 J=1,N5 «

S(J)=0.

CONTINUE

CONTIINUE

READ {NT5,12,END=41,ERE=99) ACK, M, B
FORMAT{ 3X,A3,I2,1X,F20.6)
IF {ACK.NE.AK) GO TO 41

DO 22 J=1,85

IF {J.EC.NM) GO TO 50

L4

CPROCO10
QERO0020
QPR0OD030
QPEO0040
QPROQOSD
QPRO006Q
QPROO0Q70
CPRO0CO8O
QPROOQ90O
QPRO0O100D
QPROO110
QPROO120
QPROD 130
QPROO 140
QPRO0150
QPROO1E0
QPROO170
QPROO1&0
QPRO0O 190
QPRO020CO
QPRO0210
GPROO220
GPR0OO230
QPROD240
QPRC0250
QPE00260
QPRO0O270
CPROQ2Z280
CPR0O0290
QEROO0300
QPR(CO310
GPR0OO320
QPRO0330
QPROO340
QPROC350
QPRO0360
QPROO0370
QPR00380
QPR0O0390
QPROOUOO
QPROOL 10
QPROOU20
QPROO430
QPROOLLO
QPROOL450
QPROOU46B0
QPRO0470
QPROQU4&0Q
QFROO490
QPROOS0C
QPRO0O510
QPR0O052C
QPRO0530
QPROOS540
QPROO550



FILE:

22
50

41

101

87
102
103

104
105

4o
4G2
303
769
106

107

99

108

64

QFEHT FORTEAN A CORNELL VM/SP CMS LEVEL 104

CONTINUE

CONTINUE

S (J)=E

Ga 10 24

CONTINUE

WRITE (6,101)ISCL

FOEMAT (*1%,18X,' DEBT ISSUANCE FOR THE NEXT 12 MONTHS',2X,
$'STRATEGY NUMBER',I3)

WRITE{6,87)
FOFMAT ( 25X,°
WRITE (6,102}
FORMAT { 22X,*NINE~MONTH',4X, 'SIX-MONTH®,4X,*DISCOUNT NOTES®)
WRITE (6,103}

FORMAT { 24X, *BONDS',9X, *BONDS',7X,

$"10, 20, OR 30 DAY®,,)

FORMAT( 2X,A8,1X,'MONTH?,5%,F11.3,2X,F11.3,5%,F11.3)
FORMAT ( 4X,*LAST THIRD',36X,F11.3)
WEITE{6,108) V(1) ,S(29),S(17) ,S(1)

WRITFE (6,105)S (2)

WEITE{6,104) V(2),S(30),S(18),5S(3)

WRITE(6,1084) V(3),S(31).5(19),5 (4)
WRITE(6,104) V {4} ,S(32) ,S(20) ,5(5)

HRITE (6,105) S (6)

HRITE(6, 104) V(5) ,S(33) ,S5(21) ,S(7)
WRITE(6,104) V(6) ,S(34),5(22) ,S(8)

WRITE (6, 104}V (7),S (35} ,5(23),S (9)

WRITE (6,105} S (10)

WRITE(6,104) V{(8) ,S(36) ,S(24),S (11}

WRITE (6,104} V{9),S(37),5(25),5(12)
WRITE(6,104)V(10),S(38),5(26),S(13)

WEITE(6,105)S(14)

WRITE (6,104} V(11),S(39),5(27),S(15)
WEITE(6,104)V(12),S(40),5(28),S(16)

WRITE (6,401)

FORMAT ( //,30X, 'LONG-TERM BONDS',/)

WRITE {6,402)

FORMAT ( 15X, "MONTH OR QUARTER',5X,'MATURITY',10X,"'AMOUNT')
DO 769 J=1,N4

WRITE (6,303)M1(Jd) ,MQ(J),TTCH(J),S(J+40)

FOEMAT { 20X,12,1H-,41,14%X,F6.2,5X,F11.3)

CONTINUE

WEITE (6, 106) ALIN

FORMAT( /,25X,YEXPECTED DISCCUNTED COST = *,F11.3)

WEITE (6,107} ACUA

FORMAT ( 31X,'STANDARD DEVIATION = ',F11.3,///)

ALINI=ALIN

AQUAL=AaQUA

ISOL=ISOL+1

GO 106 30

CONTINUE

WRITE (6,108)

FORMAT ( 20X, '#%%%% END OF THE SOLUTIONS *#¥%x%t)

STCP

ENC

{(IN MILIICNS OF DOLLARS)*,//)

QPROOS560
GPRODB70O
CPROOS80
QPROODSS90
QPROO60D
OPROC6E10
QPROOB 20
QPREO0630
GPROCG&LO
QPROOG50
QPROG660
QPROD670
QPROOE80
OPROO6S0
QPRQGTHCC
QPROOT10
GPRO0720
QPROO730
QPROCT740
QPROO0750
QPROCT60
QPROGTTO
QPROOTE0
CPROOT790
QPRO0BOO
QPRO0810
QPROOE20
QPRO0B30
QPROOSUO
OPROGESD
QPRO0OBE0
QPROOBTO
QPROGBS0
QPRO0S9Y0
QPRO0900
QERO0910
QPEROQ920
QPROGY30
QPROOSUD
QPRO0950
QPRO0Y60
QPRGOSTO
QPENO980
QPRO0S90
QPROICOC
QPFEO 1010
QPRO1C20
QPRO 1030
QPROT04Q
QPRGI050
QPRC 1060
QPE01070
QPRO 1080
QPEC1090



65

Changes in Rand QP

The following changes are necessary in the Rand Quadratic
Program to make it operable as part of the Farm Credit Debt

Selection Model.

2 +A{30000)
DATA MINDMI,MINDM2,MINDM3
2 ;A {30000}

bo 350 I=5, 13, 2
KBCD(NTAL+1)=KM2(21)

/15000, 500, 500/

MAINO120
MAINO350
BGN 0050
CAP 1680
ouP 0440



