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Preface

This evaluation of BOCES bond pavment alternatives wes performed at
the request of the Tompkins-Seneca-Tioga BCCES District. No attempt was
made to perform a comprehensive analysis of the complete range of alterna-
tive ways to finance capital coastruction. Instead, three groups of al-
ternatives were developed in conjunction with BCCES personnel and, from
these groups, three specific alternatives were ildentified for complete
evaluation.

The procedures developed in this report were designed to facilitate
computation and presentation of a bhasic set of information upon which
decisions may be based. Fmphasis is placed upon determination of the
costs and present wvalue figures relevant to an economic evaluation of
the alternatives. However, certain non-economic factors, such as the
preferences of participating school districts, are also considered. The
procedures developed in this eveluation may be generalized to analyze
additional alternatives or adapted to similar problems in other districts.

Haryry P. Mapp, Jr.

and
Richard N. Bolsvert
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AN EVALUATION OF THREE BOCES
BOND PAYMENT ALTERNATIVES

Harry P. Mapp, Jr. and Richard M. Boisvert#

Introduction
The construction of Boards of Cooperative Educational Services (BOCEHS)
centers is generally approved in a referendum by the voters within the BOCES
district. On April 17, 1968, voters in the nine participating schosl dis-
tricts which compose the Tompking-Seneca-Tioga BOCES District wend to the
polls and approved a $3.5 million bond issue to finance construction of a
BOCES center to serve students in those districts.;/ Construction bhegan
during 1968, the center was opened for students during January, 1971, and
it was dedicated in April, 1971.

Construction of the BOCES center was finsrce by the New York State
Dormitory Authority. A total of $518,000 in federal funds reduced local
obligations to §2,982,000. OF this total, only sbout $8,000 has not heen
spent or obligated by the Dormitory Authority, Interest on the $2,982,000
debt has been accumulating and by the Fall of 1973, when the Dormitory
Authority expects to sell the bonds, the total obligation of the BROCES
district will approzimate $3.5 million.

During the 1969-70 school year, the BOCES district began to collect

revenue from each participating school distxict. Approximately $200,000

*  Assistant Frofessors of Agricultursl Heonomics at Cornell University.
The helpful comments of Rebert 8. Smith and Bernard F. Btanton are
gratefully acknowledzed.

1/ Participating school districts inelude Candor in Tioga County, South
Seneca in Seneca County, and Dryden, George Junior, Groton, Ithaca,
Lansing, Newfield and Trumsnsburg in Tompkins County.



had been collected througn the 1972-73 fiscal year and an additional $81,000

will be collected during the 1973-74 fiscal year.

The Problem
The problem is to evaluate a number of alternative ways in which the
$3.5 million bond issue may be retired. Although there are a number of state
and local restrictions, the BCCES district does have considerable flexibility
in designing the repsyment schedule. The existence of state aid and the
$200,000 reserve increase the number of options open to the district, Before
discussing the repayment alternstives one must, however, understand the con-
straints to which repayment must conform. Stete and local reguirements and
assumptions include the following:
1. The maximum bond issue authorized by the voters is $3.5 million,
and accumulated interest will necessitate a $3.5 million bond
sale by the Dormitory Authority in late 1973,
2. TFor the purposes of this analysis, a 6% percent interest
rate was wbtilized. Thls rate was thought to represent an
upper 1limit, given current conditions in the money market.
3. The Local Finance Law requires that the maximum principal
payment not be greater than 1.5 times the minimum principal
payment,
i, The state pays aid averaging $.48 per dollaxr for esach dollar
spent either in prepayment of principal priocr to the bond
issue, or in payment of principal and interest after the
bonds are sold., This state aid figure is based on an aver-
age of the aid ratios of the participating school districts
in the BOOES dlstrict and the percent of the boud issue

approved for ald purposes.




5. Assuming that the bonds are sold during late 1973, a nalf-
year interest payment on the bond amsunt will be due during

the 1973-7h4 fiscal year.

In addition, local preferences and assumptblons include the following:
1. Participating school districts would prefer that school costs
increase gradually over time, rising st about $10,000 per

year,

2. The BOCES district may be able to borrow up to $180,000
to reduce the face value of the bond igsue. For the pur-
poses of this analysis, a 6% percent interest rate was
assumed.,

3. An annual interest rate of 53 percent on the current bank
deposits of the RCCES district was assumed for this analysis.

k. The $81,000 to be collected from participating school dis-
tricte during 1973 may be used to make the half-year interest

payment during fiscal year 1973-7L.

Alternatives

A wide range of alternabtives is available to a BOCES district facing
decision regarding the financing of a new facility. Of major lmportance are
questions regarding short-term versus long-term financing, the impact of
alternative interest rates and the effects of inflation on ease of repayment.
Because of the state and local restrictions and constraints, this analysis
considers a fairly narrow range cof Tthe existing alternstives,

Three groups of alternalives were ildantified as feasible by the BOCES
district. One group of alternatives includes using the $200,000 to reduce
the contributions (current school costs) of participsting school districts

in the short-run, assuming no prepayment of principal. A second group of



alternatives would utilize part or all of the $200,000 in order %o reduce

the face amount of the bond issve. In addition to prepaying the entire
$200,000 reserve, a third group of alternatives involves current borrowing

of up to $180,000 to further reduce the face amount of the hond issue. Fronm
among these groups, the following three specific alternatives were identified
Tor intensive evaluation:

i. No prepayment, The $200,000 currently on deposit is used to

smooth out annual scheool costs and reduce school district con-
tributions during the initial years of the bond issue,

2. Maximum prepeyment without borrowing. The $200,000 curreatly
on deposit 1s pald to the State Dormitory Authority prior to
the sale of the bonds To reduce the face amount of the bond
issue to $3.3 million.

3. Maximum prepayment with maximum borrowing. The $200,000
currently on deposit, plus $180,000 in short-term borrowing,
are paid to the Dormitory Authority prior to The sale of
the bonds. The bond amount is thus reduced to $3,120,000.
The $180,000 is repaid in three months out of state aid

recelved on the prepayment.

Evaluation of Alternatives
The evaluation of alternatives is divided into three component varts.
First, the district cbligation is determined for each of the 30 years over
which the bond issue will be repaid. BSecond, the district ovligation is ad-
justed to reflect current school costs. Current school costs may be defined
as the amount of revenue that must be collected each year from the partici-
pating school districts to repay the bond ilssue over the 30 yvear period,

Third, the streams of principal and interest payments and currert school costs



sre discounted to their present values at 6 and 12 percent interest rates.

A comparison of the present values allows lotroductlon of the time value of
money into the analysis and decision making process. These procedures are
explained in detail for Alternative 1 (no prepayment) in the following para-
graphs, Then, the results of a similaxr evaluation of Alternatives 2 and 3

are presented in tabular form. Finally, the three alternatives are summarized

and compared.

Alterngtive 1: No Prepayment

The amount of the bond issue under Alternative 1, assuming no prepayment
of principal, is $3.5 million. The schedule of payments, state aid and school
costs for this alternative are presented in Table 1, No principal payment is
required during 1973-74, however, a half-year interest payment must be made,
One year's interest (6% percent of $3,500,000) is $227,500, half of which is
$113,750. Since no principal payment is regquired,; the total principal and
interest required during 1973-7h is $113,750. The aid ratio of U8 irndicates
that, on the average, $.43 is returned to the local BCCES district for each
$1 paid in principal and interest. State ald on the interest payment thus
amounts to $54,600 (.48 x $113,750). The district obligation of $59,150 is
determined by subtracting state aid from principal and interest ($113,750 -
$54,600 = $59,150). Determination of current scheol cost is discussed later,

During 1974-75, the first principal payment must be made. The State
Dormitory Authority vequires that the maximum principal payment not be greater
than 1.5 times the minimum principal payment. A constant principal payment
for each of the 30 years 1s possible. However, because of the desire to keep

current school costs down in the short run, a two-level repayment schedule
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was devisedog/ A minimum principal payument of $87,500 for 10 years, and a
maximum payment of $l313250 for the final 20 years was uvbtilized for Alterna-
tive 1. Multi-level repayment schedules could be devised in a similar fashion,
Once the district obligation has been calculgted for each of 30 years,
an adjustment is made so that current school costs reflect the dollar amount
that must be collected from the participating school districts each year.
These adjustments for Alternative 1 are presented, and explained in detail,
in Table 2. The adjustment process simply utilizes the $200,000 currently in
reserve to permit gradual increases of only $10,000 per year in current school
costs for the first 5 years. In this case, current school costs rise from
$81,000 in fisecal 1973-7h to $130,00C in fiscal 1978-79. From fiscal year
1980-81 until the end of the 30-year period, the district obligation and
current school costs are egual.
The $200,000 reserve could be used to even out the increase in current
gchool. cost over a shorter or longer period of time by adjusting the yearly

contributions of participating school districts., However, small changes are

g/ The following set of eguations may be utilized to determine alternabtive
payment schedules that satisfy the Dormitory Authority's requireument:

(1) XY +15X%Z=2I
(2) Y + % = RBL
where

X = the minimum principal payment
Y = the number of years the minimum payment will be made
7 = the number of years the maximum payment will be made
BI = the amount of the bond issue
BL = the number of years over which the bond issue will be repaid.

Under Alternstive 1, 1f we assume that ¥ = 10 and BL = 30, then Z = 20,
Thug, for the $3.5 million bond issue, Equation (1) may be written as

10 X + (1.5)(20) X = $3,500,000
or
L0 X = $3,500,000.

Thus, X = $87,500 and 1.5 X = $131,250.
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not likely to significantly alter the impliications of this analysis.

Alternztive 2: Maximum Prepayment Without Borrowing

An evaluation of Alternative 2, the prepayment of the $200,000 currently
on reserve to reduce the bond issue to $3.2 million, is presented in Table 3.
The schedule of principal payments was determined using Eéuations (1) and (2).
Interest, principal and interest, state ald and the district cbligation were
determined exactly as previously described for Alternative 1. The computation
of current school costs differs slightly, however, and is described in Table h,

Current school costs under this aliernative can be reduced for only
three years alter the bond sale through management of the state aid and the
surplus of 1973~7h receipts over the district obligation. Under Alternative 1,
current school costs can be held to a level below the district obligation,
through menagement of the $200,000 reserve, for six years after the bonds are
gold. Alternative 1 thus offers considerably more flexibility for a gradual

increase in current school costs than Alternative 2,

Alternative 3: Maximom Prepayment With Maximum Borrowing

Alternative 3 involves prepayment of the entire $200,000 currently on
deposit plus an additional $180,000 secured through current borrowing. This
alternative might have been rejected ai the outset were it not for state aid.
The BOCES district indicated that $180,000 represents the maximum amount that
can be repaid lmmediately using the state aid received on the $380,000 prepay-~
ment, An evaluation of Alternative 3 is presented in Table 5. Prepayment of
$380,000 reduces the bond amount to $3,120,000 and yeilds $182,LC0 in state
aid. The schedule of principal payments was established through the use of
Bauations (1) and (2)., Interest, principal and interest, state aid and the

district obligatior are calculated as previously explained for Alternative 1.
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Computation of current school cost for Alternstive 3 is summarized in Table 6.

Alternative 3 provides less flexibility than either Alternatives 1 or 2.
Current school costs can be reduced below the district obligation for only
one year following the sale of the bonds, Alternative 2 (maximum prepayment
without borrowing) permits the BOCES district to maintain current school costs
below the district obligation for three years after the bonds are sold. Al-
ternative 1 {no prepayment) permits maximum flexibility. The BOCES district
can manage the $200,000 to insure that current school costs are less than the
district obligation for six years after the bonds are sold.

Alternatives which ineclude short-term borrowing would be more attractive
if the loans could be repald over a long period of time. That is, repayment
of the $180,000 in current borrowing beginning in year 20 of the repayment
process would permit the use of state ald on the prepayment to reduce current
school cost in the shoxrt run, yet push repayment of the loan into the future.
The feasibility of this series of alternatives was not evaluabted in this

report.

Additional Economic Considerations
Previous sections of this report emphasized the rate of increase in
current school costs as a criteria of considerable importance in the decision
paking process. However, there are other economic factors to be considered

in addition to The time path of current school costs,

Total Bond Costs

A number of summary statistics which permit comparisons of the bond pay-
ment alternatives are presented in Tables 1, 3 and 5, but, have not been dis-
cussed. These summary stablistics are presented in Table 7. The hond amounts

under Alternatives 1, 2 and 3 are $3.5, $3.3 and $3.12 nillion, respectively.
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Table 7. Summary of Bond Payment Alternatives

e PR

Alternative 1 Alternative 2 Alternative 3

Mazimum
No Maximum Prepayment FPrepayment with
Prepayuent Without Borrowing Maximum Borrowing

Bond Amount $3,500,000 $3,300,000 $3,120,000
Total Interest on Bonds 3,924,000 3,700,130 3,498,300
Total Interest Payments 3,924,000 3,700,130 3,501,225
Total Principal and

Interest on Bond Issue 7,42k ,379 7,000,130 6,618,300
Total Payments 7,42k 379 7,200,130 7,001,225
State Aid on Bonds 3,563,700 3,36C,060 3,176,784
Total State Aid 3,563,700 3,456,060 3,359,184
District Obligation 3,860,679 3, 74,070 3,642,041
Current School Cost 3,641,380 3,533,071 3,440,515
Present Value of Principal

and Interest at 6% 3,668,038 3,458,438 3,269,794
Present Value of Current

School Cost at 69 1,698,104 1,678,080 1,672,679
Present Value of Principal

and Interest at 124 2,267,133 2,137,584 2,020,984
Present Value of Current

School Cost at 12% 9ok, 392 1,001,345 1,024,779
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Tnterest on the bonds is greater for Alternative 1, followed by Alternatives
2 and 3. The addition of interest on current borrowing to the interest on
the bonds under Alternative 3 does not change these relationships,

Total principal and interest on the bond issue amounts to $7.424k million
under Alternative 1, $7.000 million under Alternative 2 and $6.618 million
under Alternative 3. These figures exclude prepayment of prineipal prior to
the sale of the bonds. When prepayment of the current reserve and prepaynent®
of the current reserve plus current borrowing are added, the differences among
the alternatives ig narrowed substantially. Total payments equal $7.42k
million, $7.200 million and $7.001 million for Alternative 1, 2 and 3, re-
spectively.

A gresber amount of state aid on the bonds is received under Alternative
1, followed by Alternatives 2 and 3. With the addition of state aid on the
total amount of bond payment, total state aid for the three alternatives dif-
fers by only about $205,000, The range is from $3.56L miliion for Alterna-
tive 1 to $3.359 million for Alternative 3.

The disparity in total district obligations is relatively small. The
district obligation totals $3.861 million under Alternative 1, $3.744 million
under Alternative 2 and $3.642 million under Alternative 3. Similarly, the
range in current school costs 1s only about $200,000 across alternatives.
Current school costs total $3.6hl4 million, $3.533 million and $3.441 million
under Alternatives 1, 2 and 3, respectively. There is greater disparity among
bond amounts than among total current school costs. This phenomenon may he
attributed almost entirely to state aid. Since state &gld is received on
every dollar prepaid, as well as on principal and interest payments, it tends
to equalize the district cbligations and current school costs. The differ-

ences in total current school costs among alternatives amounts to only about
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$3,000 per year over the 30 year period. Thus, the time path of payments

may be greater importance than the differences in total current school costs.

Interest Rates

The interest rate at which the bonds are sold is of considersble impor-
tance to the BOCES district. For example, if under Alternative 1 the bonds
were to carry a 53 percent interest rate, rather than the anticipated 6% per-
cent rate, interest costs alone would be reduced by over $600,000 during the
30 year replacement period. The total district obligation would be reduced
by over $310,000. Similar reductions would occur under Alternatives 2 and 3.
Higher interest rates would push interest costs and district obligations in
the opposite direction. The Tompkins-Seneca-Tioga BOCES district has no
direct control over the sale of the bonds, however it has much to gain or
lose depending upon whether the bonds are sold under favorable or unfavorable

market conditions.

Pregent Values

Present values of the streams of principal and interest payments and
current school costs, computed at 6 and 12 percent discount rates, are pre-
sented in Table 7 for each alternative. The basic proposition underlying
the computation of present values is that a dollar of costs (or benefits)
not expected until next year is worth less than a dollar of costs (or bene-
fits) expected today. This 8imply says that time is important. The value
of an item depends upon EEéE one will gain the use of it and the wvalue of
an obligation is dependent upon when one must pay it. The computation of

present values allows us to compare the value of alternative payment schedules
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at the same point in time - the present.i/

Present values were computed using 6 and 12 percent discount rates.g/
The present value of principal and interest peyments discounted at 6 percent
ranges from $3.668 million under Alternative 1 to $3.458 million under Al-
ternative 2 to $3.27O million under Alternative 3. Differences between
present values of current school cosis, discounted at 6 percent, are much
smaller. The present values of current school costg are $l.698 miilion,
$1.678 million and $1.673 million for Alternatives 1, 2 and 3, respectively.
Decision makers, where benefits are assumed constant across alternatives,
usvally wish to minimize the present value of the stream of costs. On this
basis, Alternative 3 mey be preferred to Alternative 1, however, the differ-
ence between present values of current school cost for Alternatives 1 and 3
is quite small (about $25,000).

Discounting the stream of prinecipal and interest payments at 12 percent
does not alter this conclusion. However, use of the 12 percent discount rate

to compute the present value of current school costs may alter the coneclusion,

3/ The formula used to compute the present value of schedules of principal
and interest payments and current school costs is as follows:

30 ¢,

PV = éil L
where
FV = present value of the stream of cosgts
Ct = cost, year t
r = the discount rate

&/ The choice of sn "appropriate” discount rate is one of the most contro-
versial topics in present value analysis. The coantroversy centers around
whether the "sppropriate” discount rate, where public money is involwved,
should be the cost of borrowing monay or the rate of return in the private
gsector. From the economists standpoint, the discount rate shouid reflect
the opportunity cost of the money. The opportunity cogt of the money is
reflected by what it could earn in its best alternative use. Thus, the
discount rate should be large enough to reflect the rate of return of
the funds in thelr best alternative use. Since the rate of return is
likely to fall between 6 and 12 percent, these two discount rates were
used to egtablish an upper and lower hound on the present values,
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At the higher discount rate, present values are $0.995 million for Alterna-
tive 1, $1.001 million for Alternative 2 and $1.025 million for Alternative

3. Under Alternative 1, current school costs are maintained below the district
obligation for twice ar long as under Alternative 2, and for six times as long
as under Alternative 3. In addition, for the final 25 years, current school
costs are larger each year under Alternative 1 than under Alternatives 2 and
3. Bince a larger proportion of gurrent school costs are pushed into the
future under Alternative 1, and the higher discount rate acts to ewmphasize

the importance of the first few years of the repayment process, the present
value of current school costs is lower for Alternative 1. Thus, at the 12
percent discount rate, decision makers would generally prefer Alternative 1

to Alternatives 2 or 3.

Summary

The purpose of this report is to evaluate a narrow range of alternative
ways in which an anticipated $3.5 million bond issue may be retired. The exis-
tence of state aid, a $200,000 reserve and short-term borrowing capacity give
the Tompkins-Seneca-~Tioga BOCES district considerable flexibility in designing
a repayment schedule.

Three specific alternatives were evaluvated. Alternative 1 consists of
no prepayment of principal. The $200,000 currently on deposit would be used
to smooth out increases in current school costs. Alternative 2 includes a
maximum prepayment of the $200,000 without current borrowing. Alternative 3
consists of prepayment of the $200,000 reserve plus $180,000 in short-term
borroﬁing.

Analysis of these alternatives revealed that, because of the restrictions
on maximum and minimum principal payments and the stabilizing influence of

interest payments and state aid, the three alternatives do not differ
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substantially, The bond amount, total interest payments, total payments,
state ald and current school costs are greater under Alternative 1, followed
by Alternatives 2 and 3. However, the range in current school cost {$3.641
million, $3.533 miltlion and $3.441 million for Alternatives 1, 2 and 3, re-
spectively) is quite small.

Present valuves of the streams of principal and interest payments and
current school costs, were computed at 6 and 12 percent discount rates., If
decision makers wish to minimize the present value of the stream of current
school costs, they may prefer Alternative 3 at the 6 percent discount rate,
but Alternative 1 at the 12 percent discount rate. That is, at the 6 percent
discount fate, the present value of curreant school costs is lower under Al-
ternative 3 than under Alternative 1. A% the 12 percent discount rate, the
cpposite is true.

It is difficul®t to put dollar values on the desire of local school
districts to increase current school costs gradually over time. However,
the effect of each alternative payment schedule on the rate of increase in
current school costs is analyzed. Results of the analysis lndicate that
Alternative 1, no prepayment, would permit the BOCES district to increase
current school costs by $10,000 per year, from $31,000 in 1973-T4 to $130,000
in 1978-79. Current school costs could be held to a level below the district
obligation for six years after the bonds are sold, Alternative 2, maximum
prepayaent without borrowing, would permit the BOCES district to reduce
current school costs for a period of three years after the bonds are sold.
Current school costs would increase from $81,000 in 1973-74 to $132,726 in
1976-77, after which current school costs and the district obligation would
be equal. Alternative 3, maximum prepayment with maximum borrowing, would

reduce current school costs below the district obligation for only one year
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following the sale of the bonds. Current school costs would rise from
$81,000 in 1973-7h to $116,743 in 1974-75. Current school costs would equal
the district obligation ($1%3,380) in 1975-76, and the two would be equal

for the remalning years of the bond repayment schedule.




