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out on a separate worksheet because estimates may change. Other worksheets then link to those 
assumptions, which can be adjusted when necessary. The Cost Components worksheet also con-
tains an estimate of the tax-exempt interest rate at the time when debt is likely to be issued. 
Because market interest rates fluctuate, most analysts use rates somewhat higher than current 
borrowing costs, providing a little cushion against changing rates. Finally, the worksheet contains 
an estimate of the underwriting fees and other costs of issuance anticipated in a bond transaction.

Many jurisdictions and authorities issue bonds with level debt service, like payments on a 
fixed-rate home mortgage. This makes budgeting easy and reassures rating agencies, which 
usually prefer either level debt service or front-loaded debt service and are wary of back-loaded 
debt-service structures. Excel’s TVM functions make it simple to calculate annual debt service 
for a level debt structure. The PMT function gives a quick and accurate estimate of the total prin-

cipal and interest payment required to retire debt on a given 
schedule.

Table 20.2 and the second worksheet, named Level Debt, 
restate the relevant assumptions picked up directly from the 
first worksheet and then use the PMT function to calculate 
the annual payment. To make this calculation, the PMT 
function requires the interest rate (rate), the number of 
years (nper), and the initial outlays (PV). If you look care-
fully at the cell containing the calculation of the annual pay-
ment, you will see the PMT function introduced with a 

minus sign. When Excel is asked to cal-
culate a TVM formula using two dollar 
values (in this case, PV and PMT), the 
answer always carries a sign dif ferent 
from the dollar variable used as an input. 
The added minus sign restates the 
answer as a positive number, which 
makes better sense to most people who 
will read the analysis.

The total payment is composed of 
both principal and interest, and as with 
mortgage or car payments, the interest 
portion is always higher in earlier years, 
with the principal portion of the payment 
growing as the maturity date of the debt 
approaches. Also, typical tax-exempt 
bond structures pay interest twice a year 
and principal once a year. To simplify the 
discussion, we only calculate annual 
debt payment in this text. 

Table 20.3 and the spreadsheet tab 
labelled Level Principal show how to set 
up a cash flow table with level principal 
payments, which result in front-loaded 
payments of total annual debt service. 
Statutes in some jurisdictions require 
this kind of debt structure by mandat-
ing equal principal payments each year 

Table 20.2

Level Debt Service

Principal amount PV= $111,100,000
Interest rate rate= 5.875%
Term in years nper= 20
Structure Level debt service
Annual payment   - PMT(rate, nper, pv) = $9,588,145

Table 20.3

Level Principal Repayment

Principal amount 111,100,000
Interest rate 5.875%
Term in years 20
Structure Level debt service

Year
Principal

outstanding Interest
Principal

repaid
Total debt

service

  1 111,100,000 6,527,125 5,555,000 12,082,125
  2 105,545,000 6,200,769 5,555,000 11,755,769
  3 99,990,000 5,874,413 5,555,000 11,429,413
  4 94,435,000 5,548,056 5,555,000 11,103,056
  5 88,880,000 5,221,700 5,555,000 10,776,700
  6 83,325,000 4,895,344 5,555,000 10,450,344
  7 77,770,000 4,568,988 5,555,000 10,123,988
  8 72,215,000 4,242,631 5,555,000 9,797,631
  9 66,660,000 3,916,275 5,555,000 9,471,275
10 61,105,000 3,589,919 5,555,000 9,144,919
11 55,550,000 3,263,563 5,555,000 8,818,563
12 49,995,000 2,937,206 5,555,000 8,492,206
13 44,440,000 2,610,850 5,555,000 8,165,850
14 38,885,000 2,284,494 5,555,000 7,839,494
15 33,330,000 1,958,138 5,555,000 7,513,138
16 27,775,000 1,631,781 5,555,000 7,186,781
17 22,220,000 1,305,425 5,555,000 6,860,425
18 16,665,000 979,069 5,555,000 6,534,069
19 11,110,000 652,713 5,555,000 6,207,713
20 5,555,000 326,356 5,555,000 5,881,356
Total 111,100,000 179,634,813


