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ABSTRACT 

The purpose of this study is to determine whether an 

imperfection exists in the institutional bond market which 

causes taxable hospital bonds to exhibit a positive yield 

differential over time in comparison to similar types of 

instruments. Traditional valuation theory states that in an 

efficient capital market, securities of similar risk should 

sell at comparable prices. This study examines institu

tional bonds to determine whether they possess temporary or 

permanent yield differentials over comparable utility bonds 

for the years 1965 through 1972. 

Sample hospital bond issues were obtained and the 2, 

5, 10, and 15 year serial maturities were evaluated with 

comparable utility bonds on a pairwise basis. By holding 

maturity and raiting constant, the yields-to-maturity of 

each maturity category were calculated and tested to see if 

there were any significant differences in the yields. The 

paired difference test was applied to the bonds and sig

nificant differences were found in all but the two-year 

maturities. In examining the yield differential by 

maturities, the differential increases as the term-to-

maturity of the bonds increases. However, no particular 

pattern existed as to which specific time period the size 

of the yield spread reaches its greatest margin. 

viii 
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An analysis of variance procedure was applied to the 

data to determine whether there existed any interaction 

between rating, maturity, and bond classification. The 

results demonstrated that interaction existed and that the 

bond pairs should be grouped accordingly. 

Finally, analysis of the determinants of the yield 

differentials on the bond pairs were conducted using 

multiple regression analysis. It was hypothesized that the 

determinants of the yield spreads would differ by maturity 

structure since different groups and types of investors 

participate in various segments of the market. The models 

were tested and the results indicated that a number of 

different characteristics affected the yield spreads on 

different maturities. For example, the coupon and interest 

coverage ratios affected the long-term maturities while the 

ratio of debt-to-net-worth affected only the two-year 

maturity structure. However, a number of the usual deter

minants of yields did not appear as significant on all the 

four maturity structures. 

The major conclusion of the study indicated that 

given certain assumptions about investor preferences, a 

yield differential exists between comparable hospital and 

utility bonds. The results showed that different character

istics affect the spread as time horizons increase. This is 

consistent with the concept that market segmentation exists 

among various investing groups. 



CHAPTER 1 

INTRODUCTION 

The purpose of this study is to examine an imper-

1 fection purported to exist in the institutional bond market. 

Within the bond market, institutional bonds have indicated a 

tendency to exhibit a positive yield differential over a 

given time period in comparison to similar types of instru-

2 ments. Traditional valuation theory states that in an 

efficient capital market, securities of similar risk should 

3 sell at comparable prices. Whenever market imperfections 

exist within risk categories, they may effectively prevent 

arbitrage and consequently, prevent such discrepancies from 

being eliminated. This study examines these alleged dis

crepancies to determine whether institutional bonds 

1. Institutional bonds are usually considered as 
part of the general corporate bond market. They are a unique 
type of security because while corporate bonds are issued by 
profit-making corporations organized for a variety of pur
poses, almost all institutional bonds are issued by non
profit corporations. Most of the institutional bonds today 
are issued by private, voluntary non-profit hospitals but 
occasionally some are issued by schools, colleges, churches, 
nursing and retirement homes. 

2. A, I. Schutzer, "How to Earn Top Interest With 
Safety," Medical Economics, Vol. 47 (June 22, 1970), pp. 
206-211. 

3. Eugene F. Fama, "Efficient Capital Markets: A 
Review of Theory and Empirical Work," Journal of Finance, 
Vol. 25 (May, 1970), pp. 383-417. 

1 
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possessed positive differentials for short periods of time 

or whether these differentials have continued to persist. 

In recent years, the academic and business community 

have focused little attention on the institutional bond 

market as a profitable investment opportunity. With the 

decline, in such traditional sources, of capital financing 

as philanthropy and the Hill-Burton program, institutional 

bonds and other methods of financing have begun to assume 

a larger role in the annual financing of health care 

facilities. The federal government anticipates health care 

capital expenditures of more than 20 billion dollars between 

1970 and 1980. Consequently institutional bonds may com

prise a larger segment of the corporate bond market than 

4 
ever before. If an estimate were made, institutional bond 

sales for 1973 would probably exceed 500 million dollars 

and hospital bonds would probably comprise the greatest 

5 proportion of this total. This figure may be only a 

fraction of what is sold yearly in the multi-billion dollar 

corporate bond market, but it constitutes a figure of large 

enough magnitude to command serious consideration. 

4. Jack A. L. Hahn, "Hospital Financing in the 
70's," Hospitals, Vol. 42, No. 20 (October 16, 1968), 
pp. 56-58. 

5. Thomas J. Kenny, "Institutional Bond Market 
Expansion Predicted for Coming Decade," Mid-Continent 
Banker (March, 1971), pp. 32, 34. 
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Statement of the Problem 

This study will attempt to determine statistically 

whether institutional bonds offer yield differentials over 

comparable instruments, given that investors specify their 

investment criteria. In the bond market, investors must 

determine the quality of the instrument they want to 

purchase. Generally, as the quality category (rating) goes 

from Aaa to B, the yield on the bond increases. However, as 

the yield and possibility of default increases, the market

ability of the instrument decreases. Therefore, investors 

who are interested in such fixed income investments must 

make these decisions: 

1. What is the maximum amount of risk that they will 

assume? (What quality category of bonds do they 

seek?) j 

2. What investment horizon best meets their needs? 

(A holding period of 2 years, 5 years, 10 years, 

or 15 years?) 

3. Is there any possibility that they might have to 

sell or liquidate their investments before maturity? 

This study is based on a survey of investors who attempt to 

maximize their returns in the bond market, assuming that 

they have only two choices of investment vehicles, and that 

they want to maximize the return, subject to an acceptable 

amount of risk with fixed time horizons. This investigation 

then allows prospective investors with similar objectives 
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to examine the properties and characteristics of two 

comparable instruments—hospital and utility bonds—and to 

determine whether one of these instruments is more con

sistent in meeting the stated criteria. 

To examine this problem, two types of bonds (utility 

and hospital) were broken down into four different maturity 

categories (2 year, 5 year, 10 year, and 15 year) and two 

different rating categories (AA and A) for the years 1965 

through 1972. To ascertain whether the yield differential 

exists, hospital and utility bonds of similar rating and 

maturity were paired and the yield-to-maturity examined. 

These pairs were compared using the paired difference test. 

Analysis of variance procedures were used to determine 

whether differences existed between group means by bond 

classification (hospital and utility), maturity structure 

(2 year, 5 year, 10 year, and 15 year), rating (AA and A), 

and the type of bond (first mortgage or general obligation). 

The results indicated that the hospital bonds in the sample 

offered a yield differential over comparable utility bonds 

for the periods in question. Multiple regression models 

were formulated for each year sampled to test the effect of 

specific variables on the yield differential. The model 

postulates that the yield differential between hospital and 

utility bonds is primarily a function of five factors: (1) 

default risk, (2) marketability, (3) supply and demand, (4) 

general bond provisions, and (5) level of interest ra-tes. 



5 

A number of independent variables were selected as proxies 

for the factors represented by these five categories. 

Outline of the Study 

This study addresses itself to this question: Do 

hospital bonds offer a yield differential over comparable 

utility bonds? The portfolio approach—investors' attempts 

to maximize their returns subject to given constraints on 

risk, time-to-maturity, and types of investment vehicles— 

is used to analyze the problem. 

Chapter 2 reviews the operation mechanism of bonds. 

The terminology of bonds is then reviewed and some general 

and specific characteristics of bonds are discussed. 

Finally, this chapter examines the process of bond valuation 

and relationships between coupon rates, yields, prices, and 

term-to-maturity. Chapter 3 continues the review of litera

ture on bond yields and the characteristics that contribute 

to yield differentials between comparable instruments. 

Chapter 4 examines some of the determinants of yields on 

bonds. Five categories are specified and the various 

factors in each are explained and analyzed giving the effect 

each has had on bond yields. Theoretical relationships are 

applied later to determine which factors affect the yield 

spread between paired hospital and utility bonds. 

In Chapter 5, the methodology used in the research 

is presented. The chapter begins with the original 
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hypothesis to be tested along with how the data were 

selected and gathered. Once the bond pairs were formed, 

the methods of analysis are discussed. The hypotheses 

tested are first stated and the statistical models employed 

in the empirical research are then demonstrated. 

The results and findings of differences between the 

various empirical procedures are discussed and analyzed in 

Chapter 6. Initially, the results of the paired difference 

test on the bond pairs are reviewed by the breakdowns of 

maturity and rating. The analysis of variance procedures 

are presented and the significance of these results noted. 

Finally, the three separate regression model results are 

presented and discussed. The results of the different 

maturities are examined and compared in light of knowledge 

gained from the literature. 

Chapter 7 draws conclusions as to the importance of 

the findings of this study. It concludes with a discussion 

of the research limitations and gives suggestions for 

appropriate areas and problems for further research. 



CHAPTER 2 

BOND CHARACTERISTICS AND VALUATION 

As investors specify their attitudes toward risk 

vis-a-vis expected return, they will then be able to dis

criminate among assets which fit their investment criteria. 

Once the risk category to be added to the portfolio is 

specified, they face the task of choosing particular bonds 

from a number of alternatives. It is important that, no 

matter whether the securities are stocks or bonds, they are 

able to estimate the value of the security. If bonds are 

properly priced, the investors merely select among bonds in 

the same risk category. If they are not properly priced, 

due to market imperfections such as high information costs, 

monopsonistic supply, and other impediments to the competi

tive process, market participants will attempt to maximize 

their returns by exploiting these imperfections. For 

instance, should they purchase a bond at a price higher than 

that of comparable securities, they are likely to realize a 

rate of return below the market yield for bonds of like 

risk. Ideally, any market participant would like to choose 

underpriced bonds which have rates of return in excess of 

the usual rates for instruments of comparable risk. In 

other words, they would select bonds which earn a higher 

7 
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return than the market requires for bonds of similar risk 

at that time. Should the bonds then have to be sold before 

maturity, a capital gain will probably be realized if market 

forces have eliminated the yield differential. If investors 

are to discriminate between over- and underpriced bonds, it 

is necessary to estimate the values of the bonds. 

Initially this chapter will review the character

istics and some common terminology of the bond market. 

Formulas for bond valuation are then presented to demon

strate the relationships between yields and prices on bonds. 

The theoretical relations between bond prices, yields, 

coupons, and term-to-maturity are also discussed. 

Characteristics and Terminology 

Investors must decide, based on investment objec

tives, whether to purchase securities with either fixed or 

variable returns. If they have fixed time horizons and 

desire to protect their principal, they are likely to invest 

in securities with fixed returns. Bonds are such instru

ments. Even though considerable variations exist in both 

dollar magnitudes and legal characteristics, most bonds have 

a number of common features, such as a given coupon and a 

definite maturity date. For instance, a public utility bond 

may have a 7 per cent coupon and mature in 1994. The 

company issuing this bond is obligated to pay $35 every six 

months until 1994 when it must return the $1000 principal to 



the bondholder. If the bond is sold at issuance for more 

than $1000, it is said to sell at a premium; if it sells 

under $1000, it is selling at a discount. When the bonds 

are sold at a premium the coupon is higher than the 

effective yield at the time of issue; for bonds sold at a 

discount the reverse is true. Bonds which have been out

standing for a given period and then resold are called 

"seasoned issues" as compared to "newly issued" bonds. If 

one examines comparable issues where one bond is "seasoned" 

and the other is "newly issued," the seasoned issue will 

generally sell at a higher price and lower yield than the 

1 new issue. 

Bonds can be retired in a number of ways. A bond 

can be retired by payment at maturity. Also, they may be 

called before final maturity through the use of a call 

provision. This provision gives the corporation the option 

of buying back the bonds at a stated price (call premium) 

before their maturity. The call price is usually above the 

face value of the bond and typically decreases over time 

2 until the final maturity date. There are two types of call 

provisions—immediate and deferred calls. With bonds that 

1. Mortimer Kaplan, "Yields on Recently Issued 
Corporate Bonds: A New Index," Journal of Finance, Vol. 17 
(March, 1962), pp. 81-109. 

2. When a bond is callable at 108 it means that the 
company must pay $1080 to redeem a bond that has a face 
value of $1000. 
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are immediately callable, the call option can be exercised 

at any time after issuance; whereas with deferred callable 

bonds, the call privilege cannot be used for a stated number 

of years. 

Periodic repayment of debt is possible if the bonds 

have sinking fund provisions or if they are serial bonds. 

When a bond issue is composed of serial maturities, a 40 

million dollar issue of serial bonds may have 2 million 

dollars of the bonds maturing for each of 20 years. These 

serial issues provide individual investors and/or institu

tions the opportunity to choose the maturities that meet 

their needs. A bond issue that has sinking fund provisions 

requires the corporation to make periodic payments to a 

trustee who in turn uses these funds to purchase (redeem) 

bonds and retire them. The trustee purchases the bonds in 

the open market as long as the market price is less than 

the call price. When the market price exceeds the call 

price the bonds are called. Once a bond investory is 

familiar with the terminology of bonds, his next objective 

is to evaluate properly the investment merits of each 

instrument that he considers for his bond portfolio. 

Bond Valuation 

The relationship between price and yield is pri

marily a function of evaluation in terms of the risk and 

subsequent return offered by the bond. One type of yield 
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that receives attention is the current yield. This is the 

annual coupon rate of the bonds divided by the current 

market price. It provides an investor with an approximate 

calculation of the return he receives on his initial invest

ment. The current yield, however, does not take into con

sideration either the income flow over time from the 

interest payment or the capital gain or loss received by the 

investor when the bond matures. 

A better measure of the true rate of return on a 

bond is the yield-to-maturity. This is the discount rate 

which equates the present value of all the future interest 

and principal payments to the cost of the bond investment. 

The yield-to-maturity (r) is the internal rate of return on 

the bond if it is held to maturity and can be calculated: 

p = C_ + + _ C + c__ + F__ 

(1+r)1 (1+r)2 (l+r)n_1 (l+r)n (l+r)n 

where 

P = present market price 

C = annual interest payment as given by coupon rate 

n = number of years to final maturity 

r = yield-to-maturity or the discount rate 

F = face value of the bond, usually $1000. 

The bond valuation formula states that the price of 

a bond (P) is equal to the coupon payments (C) to maturity 

plus the principal returned at maturity (F), both of which 
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are discounted at the yield-to-maturity (r). The interest 

payments to bondholders are usually made semi-annually 

rather than annually. The discount rate (yield-to-maturity) 

is decreased by one-half because the number of periods when 

the coupon income is received is doubled. If an investor 

purchases a bond when the bond is distributed initially, the 

yield-to-maturity equals the coupon when the bond is sold at 

par. If, however, the reoffering yield is different from 

the offering yield, then the yield-to-maturity will not 

equal the coupon rate. Upon issuance of a bond its yield is 

referred to as its primary or offering yield. Once the bond 

has been outstanding for a period, it is referred to as a 

secondary issue and its yield is either stated as current or 

on a yield-to-maturity basis. 

Once investors are able to calculate the yield-to-

maturity of a bond (given the maturity, coupon rate, and 

price), or are able to calculate the price, given the other 

three variables, it is then important to understand the 

relationship between price and yield-to-maturity. B. G. 

Malkiel derived five theorems describing the relationships 

3 between bonds and their price and yield-to-matunty. His 

theorems are as follows: 

3. Burton Gordon Malkiel, The Term Structure of 
Interest Rates Expectations and Behavior Patterns 
(Princeton, N.J. : Pnncton University Press, 1966) , pp. 
197-218. 
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1. There is an inverse relationship between the move

ment of bond prices (P) and yields (r). 

2. When there exists any given difference between the 

yield-to-maturity (r) and the coupon (C), changes 

in the price of the bonds will increase as the term-

to-maturity (n) increases. 

3. However, the price changes in (2) will increase at 

a diminishing rate as (n) increases. 

4. Using any given maturity, an equal yield increase 

will produce a smaller capital loss than the corre

sponding yield decrease will produce in capital 

gains. 

5. Finally, as the coupon rate (C) increases on bonds, 

the percentage price change for any given change in 

yield will get smaller (except for 1-year and per

petual bonds). 

The five theorems which Malkiel derived may be explained 

through the use of a diagram. Figure 1 shows the market 

prices for a 3 per cent coupon, $1000 bond at discount rates 

of 2, 3, and 4 per cent as the maturity increases from 0 to 

infinity. From the figure the first four of Malkiel's bond 

theorems can be demonstrated. The first theorem states that 

if bond yields on the 3 per cent coupon bond should fall to 

2 per cent, then bond prices would rise. The 2 and 3 per 

cent discount rate curves demonstrate this theorem. This 

tells investors that when they forecast the general level of 
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interest rates to fall, they can expect to see a price 

increase in their 3 per cent coupon bond. Theorem 2 states 

that in this same example the increase in price change for 

a 20 year bond will be greater than that of a 2 year bond. 

Again the figure demonstrates the difference between the 2 

and 3 per cent rate lines. The figure demonstrates theorem 

3: as maturity increases the price change increases, but at 

a decreasing rate. These two theorems suggest that larger 

price fluctuations occur in bonds that have longer maturities 

but that they do not have to reach the longest maturities to 

obtain the fluctuations. Theorem 4 states, and the figure 

demonstrates, that if a yield changes from 3 to 2 as com

pared to 3 to 4 per cent, that the respective capital gain 

is a larger percentage than the capital loss. Finally, 

theorem 5 shows that as the coupon rate increases the per

centage price change due to changes in yields will be 

smaller. Thus, low coupon bonds would tend to exhibit more 

price volatility than high coupon bonds. Therefore, once an 

investor understands the relationships between bond prices 

and yields he is able to use bond valuation as an investment 

tool. 



CHAPTER 3 

SURVEY OF THE LITERATURE 

Once investors thoroughly understand how the market 

operates, they must still be able to discriminate among 

comparable bonds of the same risk and maturity. If two 

instruments are similar in these respects, what effect do 

variables such as different coupons and bond provisions 

(call premium, sinking funds, size of the issue, and other 

features) have upon the difference in rates of return? Do 

other variables (such as marketability, asset size, type of 

bond) affect yield differences between comparably rated 

securities? This chapter examines how bonds are evaluated 

by the rating agencies regarding their probability of 

default. It then reviews the literature on the determinants 

of bond yields. Finally, it explores the literature in 

order to determine whether instruments of comparable risk 

and maturity possess characteristics which may cause one of 

the instruments to have a yield difference over the other 

during a given time period. 

Risk and Bond Ratings 

In assessing the risk of a bond, one criterion 

frequently used is the rating assigned by such agencies as 

Standard and Poor's, Moody's, Finch's, and Dun and Bradstreet. 

16 
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These agencies rank bond issues according to the probability 

of the firm defaulting on the payment of interest and the 

possibility of their being unable to repay the principal at 

maturity due to a decline in the earning power of a company. 

Factors considered by the bond committees of the 

agencies are: the issuing documents, earnings, asset pro

tection, management, and the financial resources of the 

company. These factors are gathered from readily available 

statistics on a firm's operations, financial condition, and 

from the "intangibles of judgment" that the professional 

rater applies in his analysis of a firm. 

One of the earliest studies on bond quality and bond 

ratings was prepared by Gilbert Harold in 1938."'" He 

examined the yield and default records of each class of 

corporate bonds rated by the agencies and found that there 

were differences in the ratings assigned to the same bonds 

by different agencies. In 1958 Hickman examined the deter-

2 minants of default risk on bonds. He concluded that agency 

ratings as well as market yield and other rating devices 

were guides to defaults. Atkinson and Simpson updated 

Hickman's work and found that defaults on outstanding bonds 

1. Gilbert Harold, Bond Ratings as Investment Guide 
(New York: Ronald Press, 1938), pp. 9-13. 

2. Walter Braddock Hickman, Corporate Bond Quality 
and Investor Experience (Princeton, N.J.: Princeton 
University Press, 1958), pp. 87-95. 
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decreased to less than 0.1 per cent after World War II from 

3 the prewar average of 1.7 per cent. Poque and Soldofsky 

examined five variables and attempted to emphasize their 

importance in a statistical explanation of whether bond 

ratings can be explained by available financial and 

operating statistics.^ The explanatory variables they used 

were: the ratio of long-term debt to total capitalization 

(a measure of leverage), ratio of after-tax net income to 

net total assets (a measure of profitability), the co

efficient of variation of the second ratio (a measure of 

earning stability), net total assets (a measure of size), 

and the ratio of after tax net income plus interest charges 

to interest charges (a measure of earnings coverage). The 

leverage and profitability measured had the more significant 

influence on bond ratings. 

Pinches and Mingo developed and tested a model for 

predicting industrial bond ratings using 35 different 

5 variables. Through factor analysis and multiple dis

criminant analysis they found that the best replications of 

3. Thomas A. Atkinson and Elizabeth T. Simpson, 
Trends in Corporate Bond Quality (New York: National Bureau 
of Economic Research, 1967), p. 43. 

4. Thomas F. Poque and Robert M. Soldofsky, "What's 
in a Bond Rating," Journal of Financial and Quantitative 
Analysis, Vol. IV (June, 1969), pp. 201-228. 

5. George E. Pinches and Kent A. Mingo, "A Multi
variate Analysis of Industrial Bond Ratings," The Journal 
of Finance, Vol. 28, No. 1 (March, 1973), pp. 1-18. 
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Moody's ratings were obtained when variables relating to the 

following were used: earnings stability, size, financial 

leverage, debt and debt stability, and return on investment 

along with subordination. The results of their study showed 

that the major differences in bond ratings may be explained 

by differences in a firm's history obtained from published 

statistics rather than its future prospects. 

If the relationship between bond ratings and yield-

to-maturities is examined at a given point in time, one can 

observe that those ratings have a direct effect on bond 

prices and yields. The weaker the financial position of a 

firm, the larger the yield demanded by investors to compen

sate them for the increased probability that a firm will not 

be able to meet their interest and principal payments. If 

one examines in Figure 2 the risk structure of a given 

category of bonds at one point in time, this relationship 
g 

can be seen. This figure shows that each rating category 

has a range of market yields and that this range increases 

as the quality category decreases. The range of yields 

within a rating category is dependent on a number of dif

ferent factors, including the following: 

1. The market may evaluate the prospects of one 

corporation as better than another, causing a lower 

yield-to-maturity. 

6. Jack Clark Francis, Investments: Analysis and 
Management (New York: McGraw-Hill Book Co., 1972), p. 218. 
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2. One bond may be freely callable, whereas the other 

has a deferred call provision. 

3. The coupon rates on the two bonds may differ, 

thereby allowing the lower coupon bond a larger 

capital gain if interest rates rise. 

4. The term-to-maturity may differ between two bonds. 

These factors plus a number of others may cause a range of 

yields even though they have the same bond ratings due to 

any of the above four factors. These factors plus other 

market imperfections may cause the range of market yields. 

After understanding the relationship between bond ratings 

and risk, investors must then become acquainted with those 

factors that determine bond yields. 

Determinants of Bond Yields 

Traditional financial liter-ture states that the 

yield on a bond depends on the risk, incurred by the bond

holder, of not receiving the interest payments and the 

principal at maturity. As the risk increases, bondholders 

require a larger interest payment (risk premium) to under

take the investment. The risk premium is the difference 

between the market yield on a bond and the corresponding 

pure rate of interest as measured by a riskless security of 

the same term to maturity. While no real security is wholly 

without risk, the yield on the U.S. Treasury securities is 

commonly accepted as a surrogate for the riskless rate. 
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Fisher suggests that the risk premium on a bond is a 

function of the marketability and the possibility of de-

7 fault. As the probability of default on a bond increases, 

an investor needs a larger return to compensate for the risk 

that the firm's earnings will not be large enough to meet 

the payments on outstanding bond issues. Marketability is 

the ease by which a bondholder can turn his bond into cash 

without signifcant decline in value before the stated 

maturity date. Fisher used three variables to measure de

fault risk—earning variability, period of solvency, and 

the equity to debt ratio. He used only one variable—the 

market value of bonds outstanding—to measure marketability. 

Cross-sectional regression analysis was used to relate these 

four variables to the risk premiums on bonds for five dif

ferent years. These variables were found to account for 

most of the difference between the yields on corporate bonds 

the U.S. Treasury bonds with matched maturities. 

Bond ratings were developed because of a need for 

reliable information about the quality of bonds. They 

provide the investor with a method of grading the relative 

investment quality of different bonds. Bond ratings are 

based on data about a firm's financial condition and the 

rating agency's judgment on whether a firm will be able to 

7. Lawrence Fisher, "Determinants of Risk Premiums 
on Corporate Bonds," Journal of Political Economy, Vol. 67 
(June, 1959), pp. 217-237. 
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make its interest and principal payments in the future. 8 

Atkinson and Simpson and Hickman examined the effects of 

default risk on bond yields by rating categories and found 

that the greater the risk (i.e., the lower the quality), _the 

higher the yield on the bond. 9 

Cohan investigated the yields on newly underwritten 

corporate bonds between 1935 and 1958 in an attempt to 

determine how to compare yields on bonds between two points 

in time. 10 He used cross-sectional multiple regression 

techniques to analyze those factors which may affect bond 

yields at any ~given moment. He found that yields are 

affected by quality rating, maturity, type of bond, indus-

trial classification, type of transaction, and the call 

price. Although he found that four other variables--the 

size of the issue, the exchange listing, offering price, and 

the number of years to first call date--had some effect on 

yield, they did not affect it as significantly as did the 

first four variables. From this analysis he concluded that, 

8. Frederick Robertson Macauley, Some Theoretical 
Problems Suggested by the Movements of Interest Rates, Bond 
Yields and Stock Prices in the United States Since 1856 
(New York: National Bureau of Economic Research, 1938), 
pp. 58-66. 

9. Atkinson and Simpson, Trends in Corporate Bond 
Quality, pp. 50-54; Hickman, Corporate Bond Quality and 
Investor Experience, p. 176. 

10. Avery B. Cohan, "Yields on New Underwritten 
Corporate Bonds,, 1935-1958," Journal of Finance, Vol. 17 
(December, 1962), pp. 585-605. 
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in order to obtain a series on yield, that would be 

reasonably homogeneous through time, all the above nine 

variables should be held constant. 

In another study West examined the determinants of 

11 underwriters' spread on tax exempt bond issues. Using 

multiple regression analysis he investigated the effects on 

spreads of differences in issue quality, term-to-maturity, 

and -size. He found that the spreads are directly related 

to term-to-maturity and inversely related to quality, that 

the extent of competition among underwriters affected 

spread, and that neither issue size nor changing money 

market conditions affect spread behavior. 

The state and local bond market (known as municipal 

bonds) has grown in size to where it is now second only in 

magnitude to the corporate bond market. Hastie describes 

the factors that determine the structure of municipal bond 

yields and then statistically tests these factors to measure 

12 their impact upon municipal bond yields. His study indi

cates that the yield on a municipal bond is the function of 

the bond's default risk and the bond's marketability. The 

relative significance of the factors varies, depending upon 

11. Richard R. West, "Determinants of Under
writers' Spreads on Tax-Exempt Bond Issues," Journal of 
Financial and Quantitative Analysis (September, 1967), 
pp. 241-264. 

12. Larry K. Hastie, "Determinants of Municipal 
Bond Yields," Journal of Financial and Quantitative Analysis 
(June, 1972), pp. 1729-1743. 
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whether commercial banks or individuals dominate in the 

market. Once the determinants of bond yields are known, the 

next question is which (if any) of these cause the yield 

differentials between bonds of comparable risk and maturity 

to vary over time. 

Determinants of Yield Differentials 
Between Comparable Bonds 

The yield differentials between instruments of 

comparable risk level and maturity vary considerably over 

time. The question these differentials raise is how does 

one compare bonds if they are not identical or if the 

differences between them are not clear or properly under

stood. One of the difficulties in comparing similar bonds 

is that the rating agencies are not always able to dis

tinguish between bonds of two adjacent rating categories. 

One rating agency may rate a bond A and another may rate the 

bond BBB. If bonds are rated by different agencies one 

would expect that the dispersion of yields within one rating 

category would overlap the dispersion of yields in another 

category. This might cause a BBB rated bond to have a lower 

yield than an A bond at a given point in time and would 

account for the differences within yield categories. The 

quality of bonds is not static and the market does adjust 

to discrepancies once they are realized. 

Fair and Malkiel examined the yield differentials 

among three types of debt instruments of the same maturity 
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and risk level: long-term United States government bonds, 

high quality utility bonds, and high quality industrial 

13 bonds. A model was developed including the demand for 

each asset as a function of the rate on the asset, the 

yields on competing assets, and the stock of wealth to be 

distributed among the assets. They found that the yield 

spread between those instruments varied over a period of 

time, with the differential being positive during certain 

times and negative during others. These instruments were 

not perfect substitutes for each other. The results of the 

study supported the proposition that the yield differentials 

between comparable instruments were influenced by the stock 

of bonds outstanding and the flow of anticipated new 

financing during the following six-month period. 

In another study, Peter E. Sloane attempted to 

measure the determinants of bond yield differentials between 

14 long-term corporate and government bonds. He hypothesized 

that the difference or risk premium between closely sub-

stitutable assets is a function of the supply and demand for 

those assets. He used the ratios of corporate and government 

13. Ray C. Fair and Burton G. Malkiel, "The Deter
mination of Yield Differentials Between Debt Instruments of 
the Same Maturity," Journal of Money, Credit and Banking, 
Vol. 3, No. 4 (November, 1971), pp. 733-749. 

14. Peter E. Sloane, "Determinants of Bond Yield 
Differentials, 1954-1959," Yale Economic Essays, Vol. 3, 
No. 16 (Spring, 1963), pp. 3-55. 



27 

bonds to long-term debt to represent the supply of bonds. 

The short-term interest rate, yield on equities, and the 

rate of unemployment were used to represent the supply of, 

and the demand for, money. The results were that demand 

rather than supply accounted for most of the change in yield 

differentials. 

A. James Heins studied the interest rate differen

tial between revenue bonds and general obligation bonds used 

15 for debt financing of public projects. The interest cost 

differential was evaluated by using a multiple regression 

model. His hypothesis was that the interest cost on each 

instrument was a function of the financial capability or 

credit rating of the issuer, the political nature of the 

issuer, the general level of interest rates at the time of 

issue, the purpose for which the bonds are issued, and 

specific covenants such as maturity, callability, and 

security, which are included in the bond indenture. After 

finding which variables determine interest cost, he sub

stituted appropriate values for the variables and attempted 

to get estimates of the interest cost differential. He then 

found that, although revenue bonds and general obligations 

have at least as high a credit rating, the revenue bonds 

cost more than comparable general obligations. 

15. A. James Heins, "The Interest Rate Differential 
Between Revenue Bonds and General Obligations, A Regression 
Model," National Tax Journal (December, 1962), pp. 399-405. 
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In another study, Tanner and Kochin used cross-

sectional data and multivariant statistical techniques to 

examine the determinants of the spread between the bid and 

ask prices of Canadian bonds of homogeneous quality in the 

secondary market. Their results showed that the term-to-

maturity, quantity of the bond issue outstanding, the 

coupon rate, and the yield-to-maturity are important ex

planatory variables. 

Even though individual investors may have decided 

preferences for one type of bond over another, it is still 

possible for different types of bonds to be substituted for 

each other. If investors were indifferent to the various 

categories of bonds, yield differentials would be expected 

to disappear in the presence of arbitrage. By simul

taneously purchasing one type of bond and selling short 

another type, the arbitrageurs could make an instantaneous 

riskless profit while at the same time eliminating differ

entials. However, the difficulties involved in selling 

bonds short in the market and the high transaction cost are 

deterrents to effective arbitrage operations. 

The studies mentioned previously attempt to deter

mine which factors account for the risk premium on bonds 

and/or the yield differentials between bonds of comparable 

16. J. E. Tanner and L. A. Kochin, "Determinants of 
the Difference Between Bid and Ask Prices on Government 
Bonds," Journal of Business (October, 1971), pp. 375-379. 
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risk and maturity. The factors may be grouped into those 

variables which affect default risk and marketability. In 

addition, the yield and yield differentials between 

comparable instruments are also affected by the supply and 

demand for competing instruments and the individual pro

visions within the bonds. 



CHAPTER 4 

THEORETICAL RELATIONSHIPS 

In the previous chapter, the determinants of bond 

yields were discussed. Since institutional bonds can be 

considered as part of the general corporate bond market, it 

is reasonable to expect that their yields are affected by 

the same factors. The same reasoning holds true for utility 

bonds. Before one can examine the questions of whether 

hospital bonds do offer a yield differential over utility 

bonds and what factors account for these discrepancies, it 

is important to understand the interaction of the factors 

that determine hospital and utility bond yields. Therefore, 

this chapter will first discuss the a priori reasoning for 

including various factors that can be considered as deter

minants of yields on hospital and utility bonds. These 

factors can be broken down into five main areas: 

1. Default risk 

2. Marketability 

3. Supply and demand 

4. General bond provisions 

5. Measures of the riskless portion of a bond 

30 
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Within each of these areas, the proxies selected as vari

ables to represent the underlying determinants of value will 

be listed and the direction of their effect on yield ex

plained . 

Default Risk 

When investors assess the risk of default on a bond, 

they attempt to estimate whether or not the interest will be 

paid as scheduled and whether or not they will receive the 

principal at maturity. Three commonly used, measures of 

default risk on bonds are: (1) the ratio of debt to net 

worth, (2) the ratio of income to total assets, and (3) the 

interest coverage ratio. Investors obtain this information 

from sources such as prospectuses, circulars, and financial 

statements of hospitals and utilities. 

Ratio of Debt to Net Worth 

The ratio of debt to net worth analyzes the con

tributions of owners as compared with the financing provided 

by the firm's creditors. If a hospital or utility has a low 

leverage ratio, the creditors (bondholders) are provided 

with an increased margin of safety. In addition, the owners 

may have the opportunity to raise funds without increasing 

their equity position. Thus, the higher the debt to net 

worth ratio, the greater must be the yields on their bonds 

to induce bondholders to incur the added risk. Utilities 

are able to have larger debt to net worth ratios than other 
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industries because they have very stable cash flow patterns. 

If hospitals offer a yield differential over utilities, then 

one would expect that if the ratio of debt to net worth on 

hospitals is divided by the ratio of debt to net worth on 

utilities, one would see that as this ratio got larger, the 

yield differential between the two comparable instruments 

would increase. Since hospitals, which have not had as 

stable a cash flow pattern as utilities have, use more debt 

financing, the yield differential vis-a-vis utilities (in 

basis points) should increase. 

Ratio of Income to Total Assets 

Another measure of default risk is the ratio of 

income to total assets. This ratio measures the return on 

total investment. The ratio is a product of the asset turn

over ratio (sales to total assets) and profit margin ratio 

(income to sales). As a firm increases its turnover of 

assets and its profitability, this ratio will increase. 

Again if one takes the difference between the hospitals and 

utilities income to total asset ratios, there is a negative 

relationship on the yield differential. As the hospitals' 

ratio increases relative to the utilities' ratio the yield 

differential would decrease and vice-versa. When the 

hospitals' turnover of assets increases, the greater utili

zation of facilities increases the return on invested 

capital. The greater return decreases the probability of 
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default and, consequently, a lower yield is required to 

clear the market. However, the yield differential rela

tionship may be positive if the hospital initial ratio is 

lower than that of the utilities—as the hospital's ratio 

increases it approaches the same size as that of the 

utilities and the negative difference between the two would 

become smaller. Only when there is a positive difference 

is the yield spread relationship negative. 

Interest Coverage Ratio 

Finally, the interest coverage ratios are designed 

to indicate the ability of companies to service their 

financial obligations. This ratio tells how many times a 

firm's earnings exceed its interest obligations. The higher 

the ratio, the greater is the ability of the firm to meet 

its fixed obligations. If the ratios are subtracted, the 

larger the difference between the two, the smaller the yield 

differential. As a firm increases its coverage of interest, 

the perceived quality of its securities improves. As the 

market for its securities becomes broader, it is easier for 

them to float a new issue and this tends to lower the yield. 

If hospitals have a larger interest .coverage than utilities, 

the negative yield differential relation will hold. How

ever, if the initial hospital ratio is smaller, the relation 

will be the opposite until it exceeds the ratio of the 

utility. 
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Marketability 

Marketability is of concern when investors wish to 

consider the possibility of liquidating or altering their 

holdings before the securities mature. If an investor was 

certain that he would hold his investments to maturity, he 

would not be concerned with marketability. Also, in a 

perfect market it would not make any difference how many 

bonds an investor would want to buy or sell, because the 

market would absorb them without affecting the price or 

yield of securities. However, because the market is not 

perfect, marketability becomes important when investors want 

to buy or sell securities and therefore, marketability may 

affect the yield differential between hospital and utility 

bonds. Two measures that are important in assessing the 

marketability of hospital and utility bonds are: the ratio 

of the size of the issue to total assets and the amount and 

trend of information flow within the market place. 

Ratio of Issue Size to Total Assets 

The larger the bond issue, other things being equal, 

the higher the price and the lower the yield. Because the 

individual investors and institutional investors are very 

active in the market, there are certain economies that they 

may enjoy by buing larger issues. There are cost savings 

in buying large blocks of bonds because the costs of 

analyzing, acquiring, and serving large blocks is less than 
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that for several smaller blocks. If the ratios of issue 

size to total assets are computed and compared for both 

hospital and utility bonds, one would expect that as hospi

tals began to sell larger issues the yield spread between 

them and utility bonds would decrease. When the hospital 

bond issues grow larger in size, the influence of other 

factors may come into the valuation process and tend to 

eliminate the original effect. For instance, the interest 

coverage ratio increases as the risk of default decreases 

which may completely change the direction of the spread. 

Information Flow to Investors 

Another measure of marketability is the amount of 

information available to the investors. Since utility bonds 

are sold by the major brokerage houses, they receive more 

publicity than the hospital bonds which are only sold by a 

small number of select investment bankers. However, a 

number of the large investment banking firms recently began 

to enter into the underwriting and distribution of hospital 

bonds. As they do so, more information becomes available 

to a larger portion of the market. Therefore, if an inde

pendent linear variable is used for trend, one would expect 

that as the amount of information about hospital bonds 

increases, the yield differential should narrow. Different 

types of relationships for information flow may be used— 

linear, exponential, and logarithmic. Since hospital bonds 
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are a relatively new phenomenon it is difficult to obtain a 

measure of the information flow available to investors other 

than to say that it has increased as additional investment 

banking firms have begun to market hospital bonds. 

Supply and Demand for Bonds 

Relative supply and demand are the basic forces in

fluencing price. If the quantity supplied increases while 

demand remains unchanged, prices fall causing yields to 

rise, and vice-versa. A similar result occurs if the 

quantity demanded increases while supply remains unchanged: 

prices will rise and thereby yields fall. When both the 

quantity of supply and demand change, the exact result can 

not be identified unless information about the relative size 

of each change is known. Before determining the effects of 

supply and demand on the yield spread between hospital and 

utility bonds, it is assumed that all observations used are 

conditions or locations of equilibrium. However, if we 

assume that the instruments are comparable, and that the 

same groups affect the supply and demand, we must assume 

that changes in those groups will affect the yield differ

ential. If the supply of hospital bonds increases relative 

to the supply of utility bonds, then we would expect a 

positive relationship between supply and the yield differ

ential. If the demand for hospital bond increases relative 

to the demand for utility bonds, it is expected that the 
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price of hospital bonds would rise and the yield would fall. 

This would cause a negative relationship between demand and 

the yield differential-

It is difficult to measure the effect of supply and 

demand on yields directly. The standard econometric pro

cedure is to identify proxies for both the supply and demand 

of the commodity. For hospitals it was not feasible to 

obtain the dollar volume of bonds issued monthly due to the 

diverse nature of the market. Supply figures for utilities 

are readily accessible. To find common proxies for both 

types of bonds a three months moving average of corporate 

bonds issued was used for supply and a three months average 

of the Federal Reserve figure of Borrowed Reserves was used 

for demand. 

1. Net borrowed reserves was used as a proxy for 
the demand for borrowable funds because borrowed reserves 
is an excellent measure of the existing pressure for 
expansion and construction of the supply of money and bank 
credit. Whenever borrowed reserves are large, the implica
tion is that bank credit is tight and vice versa. This 
relationship can be observed by examining Federal Reserve 
system statistics on the absolute amounts of reserves and 
borrowings of member banks from 1965 through 1972. Some 
of the weaknesses of using borrowed reserves as a proxy for 
demand are that it does not indicate the behavior of the 
total volume of reserves available to banks, it can result 
from many different combinations of excess reserves and 
free reserves, it ignores the distribution of excess 
reserves in the banking system, etc. The amount of borrowed 
reserves may explain factors other than the demand for money 
and bank credit. For instance, changes in borrowed reserves 
may reflect decisions by the commercial banking system to 
changing demand-supply forces (e.g., the relation of market 
rates of interest to the discount rate). In 1974 the Federal 
Reserve system restricted the amount of borrowed reserves by 
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General Bond Provisions 

Not only does financial information about a hospital 

or utility obtained from prospectuses, circulars, financial 

statements help to determine yield differentials but the 

actual bond provisions on each instrument influence this 

spread. The general bond provisions may in one case favor 

the issuers or in another case favor the investors- Four 

characteristics of bonds that influence yield and the yield 

differential are: (1) the type of bond, (2) whether the 

bond has a sinking fund provision or not, (3) the class 

provision, and (4) the coupon on the bond. 

Types of Bonds 

There are many different types of bonds: mortgage 

bonds, general obligation bonds, collateral bonds, etc. 

Each type is different in respect to the amount of security 

it offers in the event of default. A mortgage bond is 

usually backed by a lien on some property or equipment; if 

the firm defaults, the collateral is sold and whatever pro

ceeds are obtained are used to meet the creditors' claims. 

Should the claim not be paid in full, the bondholders have 

the same rights for the unpaid portion as general creditors 

have on their claims. Therefore, one would expect that the 

more security attached to a bond the higher the price the 

the banking system. Therefore, borrowed reserves would not 
be a good measure of the demand on the yield spread between 
hospital and utility bonds after 1973. 
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market will offer and the lower the yield to the firm will 

be. For instance, a mortgage bond should have a lower 

coupon than a general obligation bond. This means that if 

a hospital bond was a first mortgage bond and the corre

sponding utility pair was a general obligation, all other 

things being equal, the hospital bond would have the lower 

yield. Thus, the type of bonds in the pairing can be 

expected to influence the yield differential. 

Sinking Fund Provisions 

Another bond provision is the sinking fund. This 

provision requires the firm to put aside a specified amount 

of money, property, or other acceptable assets to retire the 

bond issue at maturity. The sinking fund is designed to 

protect the bondholder. If a firm had to decide between a 

bond with a sinking fund and one without, based on yield, it 

should issue the one with the sinking fund because they 

would pay a lower yield. Sinking funds in bonds tend to 

distort the relationship between the yields of newly-issued 

and seasoned securities. By providing for the systematic 

purchase and retirement of a proportion of a bond issue 

before maturity they tend to provide market support and 

lower the yields on those seasoned issues with sinking funds 

relative to those bonds without sinking funds. For instance, 

if a seasoned bond is selling below its call price, the 

trustee will exercise the call and purchase bonds in the 
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open market. This tends to create buying pressure and raise 

the price of bonds with sinking funds as compared to those 

without them. If one of the bond pairs does not have a 

sinking fund provision and the other does, one would expect 

the one without to have a lower price and therefore to 

cause an inverse relationship in the yield differential. 

Bond Coupons 

The coupon on newly-issued versus seasoned bond 

issues can cause yield differences. The lower the coupon 

rate, the greater the capital gains potential. The low 

coupon seasoned bond would sell at a price higher than the 

corresponding high coupon newly issued bond thereby causing 

a yield differential in favor of the high coupon bond. If 

hospital bonds have higher coupons than similar utility 

bonds, one would expect that, as the coupon difference in

creases, the yield differential in favor of the hospital 

bond would widen. 

Call Provisions 

Finally, whether or not a bond is callable affects 

the yield. Bonds with deferred calls as compared to bonds 

that are freely callable typically have lower yields. The 

market demands a higher yield to buy a freely callable bond 

than one that has a deferred provision. This relationship 

has been observed when interest rates are high but dis

appears when interest rates are low. If it is determined 
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whether the bonds in the pairs are callable or not, and if 

so how many years must pass before the deferred call pro

vision expires, it is possible to calculate which bond 

should have the higher yield. One method of measuring this 

is to compare the number of years before the deferred privi

lege expires. When subtracting the difference in call years 

between the pairs, one would expect that as the difference 

in years is reduced the yield differential should be greater 

Level of Interest Rates 

In examining bond yields, both the riskless and the 

risky portions are important to market participants. The 

riskless portion can be represented by the yield on that 

instrument if it were completely risk free. Following 

convention, the corresponding government bond yields for 

each maturity are used to represent riskless rate. For 

instance, a three month average of the long term government 

bond rates were used for the ten and fifteen year maturities 

By introducing an independent variable to represent the term 

structure for the given maturity, it is possible to examine 

the difference in the risk premiums of the comparable instru 

ments. However, by using an average rate rather than a 

single rate, it allows one to determine whether the various 

maturities capture changes in the government bond market. 

This chapter has introduced some of those factors 

which may determine bond yields and has explained the 
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theoretical relationship between these variables and yield. 

It has, in addition, analyzed the effect these would have 

on the yield differential between comparable pairs of 

hospital and utility bonds. Differences in these independ

ent variables may produce both positive and negative effects 

on the size of the yield differential. 



CHAPTER 5 

METHODOLOGY 

The preceding discussions have been devoted to an 

examination of the process of bond valuation, a review of 

the literature of analyzing yields and yield differentials 

on bonds, and finally a discussion of the theoretical 

relationships among the various types of bond provisions 

and characteristics. The literature concerning the ana

lyzing of yield differentials between comparable instruments 

was limited. 

Data Collection 

Since hospital bond financing is a relatively new 

phenomenon, an attempt was made to obtain a representative 

sample of hospital bonds issued for the period 1965 through 

1972. This sample was then analyzed to determine (1) what 

happens to hospital bond yields over a given period of time 

and (2) how they compare with similar instruments. Taxable 

hospital bonds are exempt from registration with the 

Securities and Exchange Commission under the Securities and 

Exchange Act of 1933. This exemption eliminated a common 

source of information. If nonprofit organizations were not 

exempt from registration, copies of the prospectuses of all 

hospitals that have issued taxable bonds could be obtained 

43 
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from the Securities and Exchange Commision. Therefore to 

overcome the above exemption, a number of other sources were 

used to compile the sample. 

A list was compiled of the investment bankers who 

either underwrote, or participated as a part of the selling 

syndicate in the distribution of, taxable hospital bonds 

(Table A.l). Each of these firms was contacted by letter or 

telephone and an attempt was made to obtain a list of the 

bond underwritings in which they participated in either 

capacity. Most firms were willing to provide whatever 

information they had available, but very few had complete 

lists of their bond distributions and underwritings, How

ever, they responded to the request for information by 

sending copies of extra circulars and prospectuses over the 

years 1965 through 1972. 

Fitch Investors Service of New York City rated 

hospital bonds that were issued in denominations of one 

million dollars or more. While they provided a listing of 

those issues that were evaluated between 1969 and 1973, they 

indicated that the list might not be complete because of 

those omitted due to size and those issues that may have 

been privately placed. A list of issuing institutions was 

compiled from a survey of Standard and Poor's Called Bond 

Record, the Investment Dealer's Digest, advertisements in 

the Wall Street Journal, and lists furnished by investment 

bankers. While this list may not contain all taxable bonds 
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issued by hospitals during this period, information provided 

by the American Hospital Association, the Catholic Hospital 

Association, and conversations with trade association 

officials indicate that the list from which the sample was 

taken contains relatively few omissions. However, since no 

source contains a comprehensive list of all the hospital 

bonds issued for the years of 1965 through 1972, the repre

sentation of the sample cannot be rigorously defended. 

After compiling the list of taxable bonds issued by 

hospitals during the 1965 through 1972 period, an attempt 

was made to obtain a comprehensive sample of the prospectuses 

of circulars to serve as a source of data for the study. 

The data received from investment bankers was supplemented 

by telephone correspondence with hospitals chosen randomly 

from the compiled list. Table 1 lists the hospital bond 

prospectuses and circulars that were obtained for use in the 

study. Data were received for 151 different hospitals 

financing via taxable bonds. Due to incomplete information 

or lack of rating, some of the bonds had to be dropped from 

the sample. Only rated bonds (AA and A quality) were used 

in the study. In addition, only bonds for which a comparable 

utility bond issue could be identified were included. A 

total of 103 hospital bonds met all these requirements and 

were used in the study. During this period taxable hospital 

bonds were rated by Fitch Investors Service. Since such 

issues were only rated in sizes of $1 million or more, the 
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Table 1. A Distribution of the Number of Institutional 
Bond Issues Acquired and Used in the Study by 
Year of Issue 

Number of Bond Issues Number of Bond Issues 
Year in Sample in Study 

1965 12 6 

1966 9 4 

1967 11 9 

1968 13 7 

1969 11 7 

1970 25 14 

1971 35 26 

1972 35 30 

Total 151 103 

bonds actually used may tend to be more representative of 

the larger issues. 

Construction of Bond Pairs 

Bond pairs were constructed to determine whether a 

yield differential actually existed between hospital bonds 

and comparably rated utility issues. Upon examining the 

characteristics of both hospital and utility bonds as to 

rating and maturity, it was decided to compare the issues on 

a paired basis holding rating and maturity constant. Since 
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almost all hospital bonds are rated AA or A (with an 

occasional AAA), the study was restricted to these two 

categories. In addition, hospital bonds are usually issued 

as serial bonds. Typically, hospital bonds have shorter 

maturities than utility bonds. 

Four groups of serial maturities of two, five, 

ten, and fifteen years were taken to represent three ranges 

of the market—the short, intermediate, and long-term 

segments. A total of 10 3 hospital bonds which were rated 

and had these maturities were used to select the final 

pairs. Newly issued hospital and utility bonds were not 

included because utility bonds are typically issued with 

maturities between 25 and 40 years while the maximum 

maturity on hospital bonds is usually 15 years. The 

decision was made to compare newly issued hospital bonds 

with seasoned (already outstanding) utility bonds on a 

yield-to-maturity basis. This was due to the difficulty in 

obtaining both newly issued and seasoned hospital and 

utility bonds. The yield-to-maturity for the hospital bonds 

was taken as the coupon on the serial issue unless interest 

rates changed prior to issuance. Thus, the offering yield 

was used as the yield-to-maturity. 

Information concerning the bonds was taken directly 

from prospectuses and circulars. The yield-to-maturity for 

the utility bonds was taken from the Monthly Bond Guides 

published by Standard And Poors. Date of issuance for the 
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hospital bonds was used as the comparison date for the 

yield-to-maturity. If the hospital bonds were issed in the 

middle of a month, monthly quotes were taken. Daily data 

were not readily available and intra-monthly price variation 

was not considered large enough to bias the results. A list 

of utility bonds used for the paired grouping was obtained 

from the yearly Standard and Poor's Utility Manuals. These 

manuals provided a chronological listing of the utility 

bonds, by coupon, rating, and date of maturity (monthly). 

A list of the utility bonds which matured on the same dates 

as the serial issues of the hospital bonds was compiled. 

The utility bonds were then chosen randomly from the monthly 

list and grouped with the hospital bonds to form the bond 

pairs. Whenever a yield-to-maturity quote could not be 

obtained for the utility bond a like bond was randomly 

chosen as a replacement. 

Within the pairs, the yield-to-maturity figure was 

obtained on the utility bond and compared against the 

coupon or issuing yield on the hospital bond. Table 2 shows 

that a total of 219 usable bond pairs by serial maturities 

were formed from the 103 bond issues acquired for the years 

of 1965 through 1972. A number of hospital bonds had to be 

omitted for a lack of a comparable pair. Reasons for the 

omissions were (1) the lack of utility bonds maturing at the 

same time as the hospital bonds and (2) hospital bonds that 

did not have serial bonds which included all of the maturity 
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Table 2. Distribution of Bond Pairs by Serial Maturities 

Maturities 

Year 2 year 5 year 10 year 15 year 

1965 1 0 6 6 

1966 1 1 1 1 

1967 1 7 7 3 

1968 0 4 6 0 

1969 2 5 6 2 

1970 3 6 14 0 

1971 9 23 20 8 

1972 II 27 1_6 22 

Total 28 73 76 42 

structures during the same time periods. It was difficult 

to find utility bond pairs for the hospital bonds issued 

between 1965 and 1968 with 2-year maturities due to the 

relatively few utility bonds which matured in the late 

1960's. Only three bond pairs were usable for this period 

out of a total sample of 25 hospital bond issues. Also, in 

1970, when interest rates were high, none of the 14 hospital 

bonds in the sample had maturities greater than 10 years. 

Interestingly enough, eight of the fourteen bonds included 

in the sample were not issued in serial denominations during 

this period of high interest rates. 
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Determination of a Yield Differential 

A number of assumptions make it possible to analyze 

whether hospital bonds do offer a yield differential over 

comparable investment instruments. Investors, who are 

interested in obtaining income, may have a given time period 

over which this income is needed. This time period (or 

fixed investment horizon) defines the maturity date of the 

issue that they want to purchase. The amount of income 

needed from the investment specifies the amount of risk 

that they are willing to undertake. Therefore, it is 

possible to assume that this may lead investors to choose 

between hospital bonds and comparable investment instru

ments, i.e., utility bonds. 

A paired difference test was performed to determine 

whether the difference between mean yields of matched pairs 

of bonds is different from zero. For this test, observa

tions were paired by matching class, maturity, and rating. 

The paired difference test reduces extraneous influences on 

the variables being measured. The null and alternative 

hypotheses tested are: 

H : M_ = 0 
o D 

H-J.: MD F 0 

where MD stands for the mean difference between yields for 

matched pairs of hospital and utility bonds. The two-tailed 

test was used because the yield differential may favor 
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either hospital or utility bonds. The hypothesis that the 

paired differences are zero is rejected whenever the 

computed t-value is found to be greater than its respective 

tabulated value at the .05 level of significance. 

Although the paired t-test measures differences in 

means, it is not able to test for interactions between class 

maturity, and rating. Consequently an analysis of variance 

was used for pairs of hospital and utility bonds to deter

mine the effects on yield of the different maturity struc

tures (two, five, ten, and fifteen year maturities), rating 

categories (AA and A), and classifications of bonds (hospi

tal and utility bonds). Technically, this is a 4 x 2 x 2 

factorial analysis of variance with unequal cells. Since 

the number of observations in each cell is not identical, 

Harvey's Least Squares procedures were used."*" 

Analyses of Yield Differentials 

It was ascertained, through the use of the paired 

difference test that a yield differential exists and that 

class, maturity, and rating affect yields. From the 

material in Chapter 4, which developed the theoretical 

relations, a model was formulated to explain the yield dif

ferentials over the various maturities. Both expectations 

1. Harvey's Least Squares Analysis of Variance is a 
program developed by The University of Arizona for use in 
the social sciences where the number of observations in each 
cell of the analysis of variance procedure cannot be equal. 
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and market segmentation theories imply that the parameters 

of the model should change over the short, intermediate, and 

long-term maturities with corresponding changes in either 

2 expectations or market conditions. Therefore, a number of 

independent variables were considered as proxies for the 

riskless portion of the bond interest rate. These proxies 

should then reflect changes in the term structure of 

interest rates over different maturities. 

It was assumed that bonds with maturities of two 

years or less are considered short-term, five years or less 

are intermediate, and over five years are long-term instru

ments. The proxies used were as follows: the Treasury rate 

for the two-year maturity, the intermediate government bond 

rate for the five-year maturity, and the long-term govern

ment bond rate for the ten and fifteen year maturity period. 

The three models that were tested for the different 

maturity periods were: 

two-year maturity: 

X,, = a, + b, x, + b , x , + b, x, + b x + 
dl 1 br br cb cb dc dc cy cy 

b^.x.e + b.x. +b.x. + b, x, + b x + 
sf sf le xe la la de de aa aa 

+ b.x, + b x 
tb tb t t gs gs 

2. Malkiel, The Term Structure of Interest Rates, 
Expectations and Behavior Patterns, p. 58. 



five-year maturity: 

X,„ = a„ + b, x, + b , x , + b, x, + b x + d2 2 br br cb cb dc dc cy cy 

b ^ x ^ + b . x .  + b . x .  +  b  ,  x  ,  + b  x  +  sf sf xe le xa xa de de aa aa 

b, ,x, , + b.x, + b . x . tb tb t t gx gx 

ten-year and fifteen-year maturities: 

X,, = a_ + b, x, + b , x , + c, x, + b x + 
d3 3 br br cb cb dc dc cy cy 

b ^ x ^ + b .  x .  + b . x .  +  b ,  x ,  + b  x  +  
sf sf xe xe xa xa de de aa aa 

k.v.x4-v. + k.x. + b 1X 1 tb tb t t gl gl 

where 

X^ = differential between hospital and utility bond 

yields of two-year maturity: measured in basis 

points; 

Xd2 = differential between hospital and utility bond 

yields of five-year maturity: measured in basis 

points; 

= differential between hospital and utility bond 

yields of ten- and fifteen-year maturities: 

measured in basis points; 

a^ = constant term of two-year maturity; 

a.^ ~ constant term of five-year maturity; 

a^ = constant term of ten- and fifteen-year maturities 

Xj^r = borrowed reserves — three months average: 

measured in millions of dollars; 



54 

= total corporate bonds issued—three months 

average: measured in millions of dollars; 

x^c = differences between the coupon rate on hospital 

and utility bonds: measured in millions of dollars; 

xcy = difference in the number of years before hospital 

and utility bonds can be called: measured in years; 

x.^ = difference in the type of bonds: dichotomous 

variables—0 if the bond types are different and 1 

if they are the same; 

xg£ = difference in the sinking fund provisions: 

dichotomous variables—0 if the bonds have different 

provisions and 1 if they are the same; 

x^c = difference between the interest coverage ratios of 

hospital and utility bonds: measured as the ratio 

of the dollars amount of interest to the dollar 

amount available to meet interest payments; 

x. = difference between the ratios of income to total la 

assets on hospital and utility bonds: measured at 

the ratios of the dollar amount of income to the 

dollar amount of total assets; 

x, = difference between the debt to net worth ratios of 
de 

hospital and utility bonds: measured as the ratio 

of the dollar amount of debt to the dollar amount 

of equity; 

x = difference between the amount of the issue to the 
aa 

total assets ratios of hospital and utility bonds: 
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measured as the ratio of the dollar size of the 

issue to the dollar amount of total assets; 

xt = trend variables: measured quarterly through 

t ime (1, 2, ... 32); 

Xgs = government T-bill rates—three months average: 

measured in basis points; 

x ^ = government intermediate bond rates—three months 

average: measured in basis points; 

x ^ = government long-term bond rates—three months 

average: measured in basis points. 

The three versions of the model, one each for the 

short, intermediate, and long-term segments, were estimated 

with step-wise regression techniques. First differences of 

variables, logarithms, three-month averages, and certain 

other transformations were examined where appropriate. The 

independent variables listed above were chosen to describe 

the determinants of the yield differentials between 

hospital and utility bonds. The t-test on the regression 

doefficients were performed using a level of significance 

a = .05. 

Since the long-term portion of the yield curve was 

represented by maturities of both ten and fifteen years, 

one might assume that the variables affecting the yield 

differential for these variables would be similar. A Chow 

Test was conducted to establish whether the regression 
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weights on the 10 and 15 maturity structures were obtained 

3 from the same population. Gregory Chow suggested an F-test 

that could be performed to test the equality between the 

4 sets of coefficients for different regressions. 

3. Gregory C. Chow, "Tests of Equality Between Co
efficients in Two Linear Regressions," Econometrics, Vol. 
28 (July, 1960), pp. 591-605. 

4. The Chow Test is defined as follows: 

[ssEn - (sse1q+sse15)]/k 
F(v1'v2) = (SSE10+SSE15)/(N-2k) 

where the subscripts 10 and 15 identify the sum of the 
squared residuals (SSE's) from each of the 10 and 15 year 
subperiod regressions, and SSEn represents the pooled SSE 
from the regression for the period including both 10 and 
15 year maturity structures. N represents the number of 
pairs in the 10 and 15 year subperiod regressions, k 
equals the number of independent variables, while v-^ 
equals k and equals (N - 2k). 



CHAPTER 6 

RESULTS AND DISCUSSION 

This chapter presents the empirical results of the 

analyses described in Chapter 5. These results are dis

cussed in relation to the problem of whether a yield dif

ferential exists between hospital and utility bonds and, if 

so, which particular characteristics account for the dif

ferential in the various maturity structures. The results 

of the paired t-test, the analysis of variance, and the 

multiple regression techniques are presented in this section. 

After the results of each statistical procedure are pre

sented, they are discussed. 

Comparison of the Yield Differential 
Between Hospital and Utility Bonds 

The t-test Between Bond Pairs 

The paired difference test was used to determine 

whether a yield difference existed between comparable 

hospital and utility bonds. The pairs were broken into 

maturity categories with the rating held as a constant. 

Table A.2 provides a complete breakdown on the pairs by 

maturity (given that the pairs are rated either A or AA). 

The table shows the average yields, standard deviations, 

standard errors, mean differences, and other descriptive 

57 
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statistics. Table 3 summarizes this material and provides 

a comparison of the mean yield differences between hospital 

and utility bonds by maturities over period 1965 through 

1972. The data in this table indicate that comparable 

hospital bonds do offer a yield differential over utility 

bonds in all maturity categories. However, this table 

demonstrates that yield differentials increase as the 

maturity increases. The mean difference illustrated is from 

.06 per cent for the two-year maturities to .75 per cent for 

the fifteen-year maturities. 

Table 3. Means of Hospital and Utility Bond Yields by 
Maturities Over the 1965-1972 Period 

Variables Total 2 yr. 5 yr. 10 yr. 15 yr. 

Hospital Bond Yields 7.38 6.63 7.18 7 .72 7 .67 

Utility Bond Yields 6.92 6. 57 6.89 7 .07 6 .92 

Yield Difference .46 .06 .29 . 65 .75 

t-value 14.35** . 50 5.96* 17 .79* 16 .48* 

Number of Cases 219 28 73 76 42 

**Significant at .01 level or below. 

*Significant at .05 level. 
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Table 3 presents the t-values for the paired dif

ferences between hospital and utility bond yields by 

maturity. Though the table shows that a 6 basis point yield 

differential exists for the two-year maturities, the paired 

t-test results are not significant. The five, ten, fifteen, 

and total grouping are all significant at the .005 level or 

better. The result of the paired difference test suggests 

that hospital bonds provide a yield differential over 

comparable utility bonds. 

The results of the paired difference test shows that 

as the term-to-maturity increases, the yield differential 

also increases. This indicates that investors seem to 

require a larger premium as the time to maturity lengthens. 

Examination of Table A.2 indicates that the standard devia

tions of yields of each type of bond category increase over 

time with the exception of the two-year maturity. To 

examine the size of the yield differentials by maturity 

structure from 19 65 through 1972, graphs of the positive or 

negative yield differentials between comparable hospital 

and utility bond pairs were plotted by maturity structure. 

Tables A.3 through A.6 show the results of these tabula

tions . 

1. In examining the positive and negative yield 
differentials between comparable hospital and utility bond 
pairs (rated either as AA or A) it is observed that no 
particular pattern emerges from the two-year maturities in 
Table A.3. In Table A.4 the yield differential starts to 
become more pronounced in favor of the hospital bonds as 
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Tables A.3 through A.6 present graphically the 

variation in the yield differential by pairs over the four 

maturity structures. In the two-year and five-year maturity 

structures, the yield differentials have larger standard 

deviations than the ten- and fifteen-year maturity struc

tures. In both the ten- and fifteen-year maturity struc

tures, there are some pairs which show the yield differen

tial favoring the utility bonds—especially in the two-year 

maturities. This suggests that the two-year maturities do 

not offer as consistent and large a yield differential as 

other maturity structures. The movements of short-term 

interest rates, however, are more volatile than longer rates 

and, consequently, more difficult to predict. Therefore, 

even though investment bankers may attempt to design 

hospital bond issues with a yield differential larger than 

comparable utility issues, the short-term interest rate 

fluctuations in the market may make it difficult to realize 

such a differential over the two-year period. Also, the 

two-year yield differential may not be significant due to 

the small sample size. Only 28 pairs were obtained in the 

the maturity increases to five years. However, there are 
still nine cases where there is a negative yield differ
ential—the yield spread favors utility bonds. Tables A.5 
and A.6 have all of the yield differentials positive in 
favor of hospital bonds. Therefore, the graphs indicate 
that the yield differential becomes increasingly positive 
in favor of hospital bonds over comparable utility bonds 
as the time-to-maturity gets longer. 
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two-year maturity structure because of the limited number 

of hospital bonds and the lack of comparable utility bonds 

to pair against the hospital bonds. However, the results of 

paired t-tests for longer maturities suggests that hospital 

bonds do offer a yield differential over utility bonds and 

that this differential becomes larger as the maturities 

increase. 

There are reasons why the investor may have a 

preference for different maturities of the same bond issue. 

If he has a short holding period (2 years) he would probably 

prefer to invest in short-term versus long-term issues. 

Given that both issues have the same expected yield over the 

two-year holding period, he is able to avoid the worry of 

selling the long-term issues with the possibility of 

potential capital losses. 

Analysis of Variance 

The results reported above are based on a pairwise 

analysis and do not consider the possible effects of inter

action between classification, maturity, and rating. Anal

ysis of variance procedures were used to test for the 

presence of interaction between these factors. 

Table 4 presents the results of the analysis of 

variance. This table shows that when the mean yields are 

by rating, maturity, and classification, the yield differ

ences are all significantly different at the a = .10 level. 
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Table 4. Analysis of Variance of the Yield Differential 
Between Hospital and Utility Bonds 

Source of Degrees of Sum of Mean Calculated 
Variance Freedom Squares Square F Value 

C 1 12875137.46 12875137. 46 12.44*** 

M 3 7317402.01 2439134. 00 2.36 

R 1 3399423.53 3399423. 53 3.28* 

C x R 1 15177.18 15177. 18 .02 

C x M 3 6435542.84 2145180. 95 2.07 

M X R 3 10075877.68 3358625. 89 3.25** 

Remainder 425 439871088.23 1034990. 80 

•Significant at .05 level. 

**Significant at .025 level. 

***Significant at .005 level. 

where: C = classification (hospital or utility). 

M = maturity structure (2, 5, 10, or 15 years). 

R = rating (AA or A). 
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However, when the interactions are tested, only the inter

action between maturity and rating is significant (a= .025). 

Examination of the Determinants of the 
Yield Differentials 

Multiple Regression Techniques 

The paired difference tests and analysis of variance 

results indicate that a yield differential exists between 

hospital and utility bonds, and that bond class, maturity, 

and rating affect the mean yields. In Chapter 4, the 

theoretical relationships between the various determinants 

of bond yields and bond yield spreads were discussed. 

Reasons were presented for the existence of a yield differ

ential between comparable hospital and utility bond pairs 

and explanations were offered for its change between 

maturity structures. The use of multiple regression tech

niques to estimate the models developed in Chapter 5 makes 

it possible to estimate the effect of individual variables 

on the differentials. The results of the three versions of 

the model, estimated by multiple regression techniques, will 

be presented in the following sections. A complete summary 

of the regression equations, for each of the four maturity 

structures, is presented in Table A.7. Table A.8 shows the 

order in which the variables entered into the equation. 

The equation estimated for the two-year maturity 

structure has four independent variables whose coefficients 



64 

are significant at the .05 level or better. These, shown in 

Table 5, are the corporate bond average, the difference 

between the years to the call date, the difference between 

the rates of debt to net worth, and the T-bill average. All 

of the coefficients have negative signs. This indicates an 

inverse relation between these independent variables and the 

yield differential. The results of the two-year maturity 

equation may indicate that the differences between the 

variables—years-to-call and the ratio of debt to net worth— 

are the most important determinants of the variability in 

the yield differential. 

The equation for bonds with a five-year maturity 

structure did not have the same individual variables in the 

equation as did the two-year maturity structure. As Table 5 

indicates, three new individual variables were significant. 

These were the ratio of income to total assets, the differ

ence in years-to-call, and the proxy for demand-average 

borrowed reserves. Only the variables for the years-to-call 

and the borrowed reserve average were significant at the .05 

level or better. The ratio of income to total assets is 

significant at the .10 level. These results suggest, for 

this maturity, that the most important determinants of the 

spread were the years-to-call and the demand for the 

competing bond instruments. An examination of the correla

tion matrix did not indicate the presence of significant 

first order multicollinearity. 



Table 5. Results of Regression Analysis for the Yield Differential Between Hospital and Utility Bonds of 2, 5, 10, and 15 Year Maturities {t-Values) 

Maturity 

2 years 
(n = 26) 

5 years 
(n = 45) 

10 years 

.456 

.336 

{n = 52) .412 

15 years 
{n 31) .673 

Difference
Ratio of Debt 
to Net Worth 

-17.718 
{2.36)** 

Difference
Interest 
Coverage 

-.882 
(2.37)** 

*Significant at .10 level. 

**Significant at .05 level. 

Difference
Ratio of Income/ 

Total Assets 

330.901 
{3.56)*** 

56.167 
{2.23)** 

***Significant at .01 level or better. 

Difference
Ratio of the 

Arnt. of Issue/ 
Total Assets 

X aa 

-33.889 
(3.45)** 

Corporate Borrowed 
Bond Reserves 

Average Average 

-.047 
(2.24)** 

.034 
(3.78)** 

-.032 
{2.00)** 

Difference
Years-to

Call 

-12.290 
(2.44)** 

-4.223 
(1.60)* 

-3.102 
(1. 76) * 

Difference
Coupon 

.026 
(3.71)*** 

.019 
(2.71)* 

Difference
Type of 

Bonds 

-39.067 
(4. 63) *** 

T-bill 
Average 

X gs 

-.184 
{1.82)* 

Long-term 
Gov't 
Bond 

Average 

X gl 

-.390 
(3.12)*** 

-.397 
(3.85)*** 

65 

Constant 

242.961 

50.082 

182.336 

180.227 
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The equation estimated for the ten-year maturity 

structure (shown in Table 5) differs from those of the two-

and five-year maturities. Since this maturity has been 

defined as long-term, different factors can be expected to 

be associated with its yield differential. The difference 

in the years-to-call is significant at the .10 level, as is 

the difference between the ratio of income to total assets. 

The difference in interest coverage is significant at the 

.05 level. This is to be expected. As the maturity 

structure lengthens, the risk of default becomes greater due 

to the added time period. The difference in the coupons 

and the long-term government bond average are significant 

at the .01 level. 

Table 5 shows the results for the 15-year maturity 

structure. Five individual variables are significant at 

the .05 level or better. These are the differences between: 

the coupons, the types of bonds, the ratios of the amounts 

of the issues to total assets, and the corporate and long-

term government bond averages. The difference between the 

coupons is significant at the .05 level while the other four 

are significant at the .01 level. 

The equations in Table 5 show the coefficients of 

the models that were used to estimate the influence of the 

variables on the yield differentials for the four maturity 

structures. Not all of the coefficients have the hypoth

esized signs. In the two-year maturity structure the 
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corporate bond average and the difference between the ratios 

of debt to net worth do not have the predicted signs. A 

possible explanation for this is that short-term interest 

rate movements are very volatile and that these movements 

dominate over all other influences. The coefficients of the 

regression equation in all the other maturity structures 

have the hypothesized signs. 

When the four maturity structures are examined 

individually, and as a group, it is observed that different 

individual variables affect the yield differentials of the 

various maturity structures. If various types of investors 

participate in the different segments of the market (short-

term, intermediate-term, and long-term) it is expected that 

these investors place value on the individual variables 

according to their separate needs and desires. For instance, 

one would expect the tastes and preferences of investors 

operating in the short-term to be different from those 

operating in the long-term 

In the two-year maturity structure one would predict 

that marketability would be the most important variable. 

Since the lack of adequate balance sheet data made it 

impossible to make this calculation there was no proxy for 

this variable. However, the T-bill average was significant 

at the .05 level and this demonstrates that short-term 

volatility, as shown by this rate, is important in deter

mining the yield spread. 
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The five-year maturity structure represents the 

intermediate range within the structure of interest rates. 

In this segment of the market one expects investors to 

become more concerned with individual variables that may 

affect their yield, rather than with marketability. At this 

maturity, differences in general bond provisions take on 

added importance. The regression results are not overly 

conclusive. The ratio of income to total assets, which is 

a proxy for default risk, became, in fact, significant at 

the .01 level while the difference in years-to-call is only 

significant at the .10 level. 

The long-term segment of the market, represented by 

the ten- and fifteen-year maturity structures, has more 

variables significantly associated with the yield spread 

than in the two previous maturity structures. If one 

assumes that the ten- and fifteen-year maturity structures 

do, in fact, represent the long-term segment, one would 

expect variables representing default risk and the general 

bond provisions to predominate. In the ten- and fifteen-

year segments these variables do affect the yield differ

ential. In the ten-year maturity structure, for instance, 

the general bond provisions of the difference in coupons and 

years-to-call were significant at the .10 level or better, 

while with the fifteen-year structure the difference in bond 

type and coupon entered is significant at the .05 level or 

better. Only in the ten-year maturity structure did 
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variables representing default risk enter significantly. 

These variables seem to suggest that as buyers increase 

their investment horizons, various independent variables 

take on increased significance in determining the yield 

spread between hospital and utility bonds. 

The Chow Test 

When examining the results of the regression equa

tions for estimating the yield differential between hospital 

and utility bonds of ten- and fifteen-year maturities 

(Table A.7), it is expected that the set of coefficients in 

each equation would be the same. In other words, since both 

regressions line are representing maturities which are long-

term, it would be expected that the same set of variables 

should determine yield. The Chow Test was applied to test 

whether the equations are homogeneous in the two maturity 

structures. The calculated F value was significant at the 

5 per cent level. This is sufficient to reject the 

hypothesis that the same set of coefficients determine yield 

in both the ten- and fifteen-year maturity structures. This 

suggests that the market places different values on the 

individual bond variables in the ten-year maturity range 

than in the fifteen-year maturity range. 



CHAPTER 7 

CONCLUSIONS, LIMITATIONS, AND AREAS 
FOR FUTURE RESEARCH 

This study has examined the questions of (1) whether 

a market inequity or imperfection exists in the institu

tional bond market and (2) if so, which individual variables 

caused the yields on hospital bonds to be higher than those 

on comparable instruments—utility bonds. The question was 

examined from the viewpoint of those investors who attempted 

to maximize their fixed return within a given risk category, 

while at the same' time holding the investment instruments 

until maturity. Given the above assumptions, an analysis 

was performed to see if hospital bonds offer a yield differ

ential over comparable instruments and, if so, which 

particular characteristics are associated with the yield 

spread. 

Conclusions 

The results of this study support the conclusion 

that when hospital bonds were evaluated with comparable 

utility bonds, a significant yield differential occurred 

in all but the two-year maturities. The results show that 

as the length of the holding period increased from two to 

fifteen years the yield differential increased from 6 to 75 
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basis points in favor of hospital bonds. No particular 

period emerged to predict when the yield differential 

reached its greatest spread. In theory, one might expect 

the yield differential to increase when interest rates are 

very high and to decrease as interest rates fall. No 

evidence was found to support this. 

Another conclusion of the study is that different 

variables affect the yield differentials of the various 

structures. An analysis of the yield differentials was 

conducted using multiple regression techniques. An 

hypothesis was made that since various types of investors 

would participate in different segments of the market, the 

variables that would influence the yield differential vary 

by maturity structure. Table 6 demonstrates that different 

variables are associated with the spread as the term-to-

maturity increases. This is consistent with the idea that 

different segments of the market (e.g., short, intermediate, 

or long term) appeal to different investor groups. The 

results support the conclusion that institutional bonds do 

offer definite yield advantages over comparable utility 

bonds and that different individual variables are asso

ciated with the yield spreads as maturity increases. 

Limitations of the Study 

The results of the research point out a number of 

problem areas and avenues for research in the future. The 
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Table 6. Individual Variables That are Associated with the 
Yield Spread by Maturity Structure 

Maturity Significant Determinants Level of 
Structure of the Yield Differential Significance 

2 Corporate Bond Average .10 
T-Bill Average .10 
Difference—Years-to-Cahl .05 
Difference—Ratio of Debt/Net Worth .05 

5 Difference—Ratio of Income/Total 
Assets .01 

Difference—Years-to-Call .10 
Borrowed Reserve Average .05 

10 Difference—Coupon .01 
Difference—Interest Coverage .05 
Difference—Years-to-Call .10 
Difference—Ratio of Income/Total 
Assets .10 

Long-Term Government Bond Average .01 

15 Difference—Type of Bonds .01 
Difference—Coupon .05 
Difference—Ratio of Amount of 
Issue/Total Assets .01 

Corporate Bond Average .01 
Long-Term Government Bond Average .01 
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study was limited in that only a small number of bond 

comparisons were obtained for the first four years of the 

study. This occurred because of the difficulty in ob

taining a complete file of hospital bonds issued during the 

years 1965 through 1972. The volume of hospital financing 

limited the sample size. Difficulty was encountered in 

finding utility bonds to use in the pairwise procedure. 

With a larger sample of hospital bonds, the number of pairs 

in the two- and fifteen-year maturity categories might have 

been increased, thereby improving the reliability of the 

results. 

Another problem existed due to the lack of available 

prospectuses on all of the hospital bond issues. Because 

only circulars were available in some instances, the 

quantity of data that was accessible on the characteristics 

determining the yield differential was limited. For 

example, one important measure on short-term liquidity-

marketability was omitted from the study. This measure was 

omitted because the hospital prospectuses did not have 

adequate balance sheet data to compute the ratio. This 

variable may be a significant determinant of yield for the 

two- and five-year maturity comparisons. 

Finally, the study paired newly issued hospital 

bonds with seasoned utility bond issues. Ideally, it would 

have been preferable to compare "seasoned" with "seasoned" 

or "newly-issued" with "newly-issued" bonds. The pairs 



74 

analyzed in the study were used because of the problem 

caused by utility bonds having longer maturities. Also, 

there was difficulty in obtaining information in the 

secondary market on hospital bonds. 

Areas for Future Research 

The results of the research suggest a number of 

areas for future research. The yield differential has 

existed and has not narrowed as the volume of financing has 

increased. The only real reason for the difference seems 

to be in the area of marketability. The investment bankers 

feel that a yield differential is necessary to successfully 

market and sell hospital bonds. As more and larger invest

ment banking firms enter the market, the information flow 

concerning hospital bonds should increase along with their 

added marketability. If the observed differential is 

primarily the result of limited marketability, entry should 

result in a decrease in the size of the yield differential. 

Another interesting area for exploration would be 

the primary cause of the market imperfection. Since there 

were a limited number of investment banking houses active 

in the field for many years, monopolistic practices may 

have occurred. 

The above recommendations for future research are 

only a few of the ideas which an empirical study on a new 

area should generate. Since the institutional bond market 
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is a growing segment of the general corporate bond market 

this study should provide the impetus for more research. 

As more interest and research are generated in this area, 

problem areas will emerge and becomd better defined. This 

study will hopefully provide a stimulus for additional 

research into the institutional bond market. 



APPENDIX A 

SUPPLEMENTARY RESULTS AND DATA 

Following is a list of some of the investment 

bankers who have participated in the underwriting and 

distribution of institutional bonds since .1965: 

Bache and Company 
100 Gold Street 
New York, New York 10038 

Coughlin and Company, Inc. 
1200 First National Bank Building 
Denver, Colorado 8 0202 

Francoeur and Company, Inc. 
39 S. LaSalle Street 
Chicago, Illinois 60603 

Heitner (The) Corporation 
312 N. Sixth Street 
St. Louis, Missouri 63101 

Keenan and Clarey, Inc. 
First National Bank Building 
Minneapolis, Minnesota 55402 

McMahon and Hoban, Inc. 
135 S. LaSalle Street 
Chicago, Illinois 60603 

Rowland and Company, Inc. 
Laclede Gas Building 
720 Olive Street 
St. Louis, Missouri 63101 

Stifel, Nicolaus and Company/ Inc. 
314 N. Broadway 
St. Louis, Missouri 63102 

Ziegler (B.C.) and Company 
215 N. Main Street 
West Bend, Wisconsin 53095 
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Table A.l. Results of the Paired Difference Tests Between Hospital and Utility 
Bond Yields 

2 5 10 15 
Variables Total Year Year Year Year 

Hospital Bond Mean Yields 7.38 6. 63 7.18 7.72 7.67 

Utility Bond Mean Yields 6.92 6. 57 6.89 7.07 6.92 

Number of Cases 219 28 73 76 42 

Standard Deviation—Hospital 1.10 1.01 .69 1.20 1.23 

Standard Deviation—Utility 1.01 .98 .74 1.13 1.18 

Standard Error—Hospital .074 .191 .08 .14 .19 

Standard Error—Utility .069 .185 .09 .13 .18 

Mean Difference .46 .06 .29 .65 .75 

Standard Deviation—Difference .45 .56 .41 .31 .29 

Standard Error—Difference .03 .11 . 05 .04 .05 

t-Value 15.35 .50 5.96 17.79 16.48 

Degrees of Freedom 218 27 72 75 41 



+ 125 

+100 

+ 75 

+ 50 

+ 25 

0 

-25 

-50 

-75 

-100 

65 66 67 68 

I ' 
69 70 

Years 

71 

T 
72 73 

Figure A.l. Positive or Negative Yield Differential of Hospital Bonds Over 
Comparable Utility Bonds of Two Year Maturities Between 1965 to 1973 
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Figure A.2. Positive or Negative Yield Differential of Hospital Bonds Over 
Comparable Utility Bonds of Five Year Maturities Between 1965 to 1973 
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Figure A.3. Positive or Negative Yield Differential of Hospital Bonds Over 
Comparable Utility Bonds of Ten Year Maturities Between 1965 to 1973 
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Figure A.4. Positive or Negative Yield Differential of Hospital Bonds Over 
Comparable Utility Bonds of 15 Year Maturities Between 1965 to 1973 



Table A. 2. Summary of Regression Equations for Estimating Yield Differentials 
Between Hospital and Utility Bonds Over Different Maturity Structures 

Maturity Structures (B's and Standard Errors) 

10 and 15 
£ Variables 2 Year 5 Year 10 Year 15 Year Year 

BRA .029 .013 -.025 -.052 -.025 
(.128) (.035) (.025) (.039) (.022) 

DINTA 402.292 433.851 59.808 -35.796 42.689 
(452.874) (130.640) (26.803) (65.545) (25.990) 

DCALLYRS -16.543 -3.303 -2.500 1. 074 -1.539 
(6.100) (3.106) (1.983) (2.458) (1.672) 

DNETWORTH -3.382 -.790 1.913 -.984 .136 
(9.737) (2.645) (4.190) (4.319) (3.200) 

DSF -4.245 10.257 16.318 -16.254 -4.169 
(28.010) (15.237) (13.536) (14.022) (9.307) 

DTYPE -66.381 -9.156 -2.170 -44.035 -18.759 
(32.854) (13.221) (8.397) (11.025) (6.975) 

DCOUPON .012 . 010 .029 .022 .014 
(.006) (.006) (.008) (.010) (.005) 

DAMPTA -43.680 -17.773 -10.961 -24.379 -21.062 
(55.122) (25.855) (13.322) (13.858) (10.227) 

CORPBDA -.112 .036 -.003 .025 . 008 
(.038) (.023) (.012) (.019) (.011) 

DINTCOV .565 -.296 -1.025 .140 -.098 
(5.650) (.506) (.410) (.305) (.265) 

TREND 5.033 -.743 -.785 -1.948 -.538 
(2.488) (1.274) (1.034) (1.441) (.842) 

TBILLA -.491 — — — — 

(.388) 
INTGOVTA — -.233 — — — 

(.155) 



Table A. 2.—Continued 

Variables 

Maturity Structures ($'s and Standard Errors) 

10 and 15 
2 Year 5 Year 10 Year 15 Year Year 

LTGOVTA 

CONSTANT 402.182 66.906 

-.309 
(.175) 

148.234 

-.131 
(.224) 

108.830 

-.122 
(.140) 

104.581 

NO. of OBSERVATIONS 
DURBIN-WATSON 
F 

26 
1.930 
1.950 

(12,13) 
.643 

45 
2.016 
2. 316 

(12,32) 
.465 

52 
2.029 
2.948 

(12,39) 
.477 

31 
2.609 
4.561 

(12,18) 
.753 

83 
1.961 
2.910 

(12,70) 
. 333 

Abbreviations of Variables Used in Regression Equations: 
BRA = Borrowed Reserve Average 
CORPBDA = Corporate Bond Average 
DAMPTA = Differences in ratio of amount of issues to total assets 
DCALLYRS = Difference in years-to-call 
DCOUPON = Difference in coupon 
DINTA = Difference in ratio of income to total assets 
DINTCOV = Difference in interest coverage 
DNETWTH = Difference in ratio of debt to net worth 
DSF = Difference in sinking fund 
DTYPE = Difference in type of bonds 
INTGOVTA = Intermediate-term government average 
LTGOVTA = Long-term government bond average 
TBILLA = Treasury bill average 
TREND = Trend variable 



2 Table A.3. Summary of the Order of Entry of the Variables and the R for the 
Stepwise Regression Analyses for the 2, 5, 10, and 15 Year Maturity 
Structures 

Maturity Structures 

2 Years 5 Years 10 Years 15 Years 

Variables3 
In Order 
of Entry 

Cumu
lative 

R 

Variables 
In Order 
of Entry 

Cumu
lative 

R 

Variables 
In Order 
of Entry 

Cumu
lative 

R 

Variables 
In Order 
of Entry 

Cumu
lative 

R 

DNETWTH ,151 DINTA .220 DCOUPON .153 DTYPE .160 
DCALLYRS .260 BRA .293 LTGOVTA .274 DAMTTA .370 
CORPBDA .316 DCALLYRS .336 DINTA .317 CORPBDA .478 
DTYPE .365 DCOUPON .368 DINTCOV .373 LTGOVTA .581 
TBILLA .456 DTYPE .385 DCALLYRS .412 DCOUPON .673 
TREND .502 INTGOVTA . 402 DSF .440 DNETWTH .689 
DCOUPON ,609 CORPBDA .439 DAMTTA .453 DCALLYRS .708 
DINTA ,617 DSF .449 BRA .460 DSF .716 
DAMTTA . 640 TREND .454 TREND .472 TREND .727 
BRA .642 DAMTTA .458 DNETWTH .474 BRA .746 
DSF .643 DINTCOV .463 CORPBDA .475 DINTA .750 
DINTCOV .643 DNETWTH .465 DTYPE .477 DINTCOV .753 

Abbreviations of Variables Used in Regression Equations: 
BRA = Borrowed Reserve Average 
CORPBDA = Corporate Bond Average 
DAMPTA = Differences in ratio of amount of issues to total assets 
DCALLYRS = Difference in years-to-call 
DCOUPON = Difference in coupon 
DINTA = Difference in ratio of income to total assets 
DINTCOV = Difference in interest coverage 
DNETWTH = Difference in ratio of debt to net worth 



Table A.3.—Continued 

DSF = Difference in sinking fund 
DTYPE = Difference in type of bonds 
INTGOVTA = Intermediate-term government average 
LTGOVTA = Long-term government bond average 
TBILLA = Treasury bill average 
TREND = Trend variable 



APPENDIX B 

THE SAMPLE OF HOSPITAL AND 
UTILITY BOND ISSUES 

The following list of bond pairs represents the 

utility and hospital issues used in this study. They are 

listed on a pairwise basis with the first issue in each pair 

being the utility bond and the second being the hospital 

bond. The bond pairs are listed chronologically by years 

(1965 through 1972) . Within each year, the bond pairs are 

grouped according to maturity (2 years, 5 years, 10 years, 

and 15 years) and listed by the earliest issue date within 

the category. 

The bond pairs were chosen such that the rating and 

maturity were held constant so that the pairs were compar

able. Only two rating categories (A and AA) and four 

maturity structures (2-year, 5-year, 10-year, and 15-year) 

were used in the study. However, the utility bond issue 

was chosen from a list of seasoned issues with the same 

maturity date as the hospital bond issue. The hospital bond 

issue was selected from a new or primary issue and was 

usually one of a number of serial maturities within the 

hospital bond issue. The bonds were paired as of the issue 

date of the hospital issue and the yield-to-maturities were 

then calculated. The issue yield on the hospital bond was 
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used as the yield-to-maturity whereas the yield-to-maturity 

on the utility bonds were taken from Moody's Monthly Bond 

Guides. The following list contains the 219 bond pairs 

used in the study. 

Rating Issue 

1965 

Y-•T-M 

Aa Westchester Lighting 3 l/2s'67 
Ravenswood Hospital 4.80s'67 

4. 
4. 
55 
80 

Aa Philadelphia Electric Power 2 5/8s'75 
Sisters of St. Joseph 4 3/4s'75 

4. 
4. 
44 
75 

Aa Philadelphia Electric Power 2 5/8s'75 
Ravenswood Hospital 5s'75 

4. 
5. 
44 
00 

A Wisconsin Natural Gas Co. 2 7/8s'75 
John Lincoln Hospital 5 l/2s'75 

4. 
5. 
53 
50 

A Pennsylvania Telephone 2 7/8s'75 
Divine Redeemer Hospital 5s'75 

4 . 
5. 
59 
00 

Aa Public Service of Indiana 3 l/8s'75 
Northwest Community Hospital 5 l/8s'75 

4. 
5. 
52 
125 

Aa Pennsylvania Power Co. 2 7/8s'75 
Edward W. Sparrow Hospital 5 l/8s'75 

4. 
5. 
59 
125 

Aa Oklahoma Gas & Electric 2 7/8s'75 
Sisters of St. Joseph 4 7/8s;80 

4. 
4. 
44 
875 

Aa Kentucky Utilities 2 7/8s'80 
Ravenswood Hospital 5.10s'80 

4. 
5. 
50 
10 

A Arkansas Power & Light 2 7/8s * 80 
John Lincoln Hospital 5 3/4s'80 

4. 
5. 
52 
75 

A Arkansa Power & Light 2 7/8s'80 
Divine Redeemer Hospital 5's80 

4. 
5. 
53 
00 

Aa Delaware Power & Light 2 3/4s'80 
Northwest Community Hospital 5.35s;80 

4. 
5. 
54 
35 

Aa Central Power & Light 3s'80 
Edward W. Sparrow Hospital 5 3/8s'80 

4. 
5. 
57 
375 
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Rating Issue Y-T-M 
1966 

Aa Consolidated Natural Gas 2 3/4s' 4.95 
St. John's Hickey Hospital 5.50 

Aa Hartford Electric 3 l/4s'71 5.49 
St. Joseph's Hospital 5 3/4s'71 5.75 

A Tennessee Gas Transmission 3 7/8s'76 4.91 
Birmingham Baptist Hospital 5 3/8s'76 5.375 

Aa Columbus Southern Ohio 3 l/4s'81 5.45 
St. Josephs Hospital 6s'81 6.00 

1967 

Aa Indiana Michigan Electric 3 l/4s'69 5.35 
Mercy Hospital 5s'69 5.00 

A Citizens Utilities 3 l/2s'72 5.40 
Flower Hospital 6s'72 6.00 

A Public Service Electric 3s'72 5.28 
Newton Hospital 6s'72 6.00 

Aa Pennsylvania Electric 3 3/8s'72 5.25 
Mercy Hospital 5 l/2s'72 5.50 

A Florida Power & Light 3 l/4s'72 5.65 
Franciscan Sisters 5 3/4s'72 5.75 

A Consolidated Edison New York 2 3/4s'72 5.96 
Memorial Hospital 6 3/4s'72 6.625 

A Public Service Elect & Gas Co 4 5/8s'77 5.30 
Flower Hospital 6 l/4s'77 6.25 

A Hawaiian Electric 3s'77 5.45 
Newton Memorial Hospital 6 l/4s'77 6.25 

A Hawaiian Electric 3s'77 5.45 
Eugene Wuesthoff Mem Hosp 6 l/2s'77 6.50 

Aa Public Service of Colorado 2 7/8s'77 5.29 
Mercy Hospital 5 3/4s'77 5.75 

Aa Florida Power & Light 3s'77 5.55 
St. Anthony Hospital 6s'77 6,00 
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Rating Issue y-T-M 

A Potomac Electric Power 3 l/4s'77 5.65 
Franciscan Sisters 6s'77 6.00 

A Northern Natural Gas 4 5/8s'77 5.92 
St. Elizabeths Hospital 6 l/2s'77 6.50 

Aa Consolidtated Natural Gas 4 7/8s'82 5.38 
Mercy Hospital 6s'82 6.00 

Aa Gulf Power Co. 3 3/8s'82 5.60 
St. Anthony Hospital 6 l/4s'.82 6.25 

A Pennsylvania Electric 3 3/8s'82 5.50 
Franciscan Sisters 6 l/4s"82 6.25 

1968 
« 

Aa Southern Natural Gas 4s'7 6.70 
St. Francis Hospital 6 l/2s'73 6.50 

A Natural Fuel & Gas Co. 3s'73 6.60 
South Chicago Hospital 7s*73 7.00 

Aa Florida Power & Light 3 l/2s'73 6.40 
St. Josephs Hospital 6 l/2s'73 6.50 

Aa Florida Power & Light 3 l/2s'73 6.40 
St Marys Mercy 6 l/2s'73 6.50 

Aa Florida Power & Light 3 l/2s'73 6.40 
Mercy Hospital 6 3/4s'73 6.75 

Aa Florida Power & Light 3 l/2s'73 6.40 
St. Marys Hospital 6 3/4s'73 6.75 

A Louisiana Power & Light 3 l/8s'78 6.43 
Charles E. Still Hospital 7s*78 7.00 

A Utah Power & Light 3 l/8s'78 6.38 
St. Johns Hospital 7s'78 7.00 

Aa Southern California Gas 3 l/4s'78 6.37 
St. Francis Hospital 6 3/4s'78 6.75 

A El Paso Electric 4 l/2s'78 6.68 
South Chicago Hospital 7 l/2s'78 7.50 

Aa Dayton Power & Light 3s'78 6.30 
St. Josephs Hospital 7s'78 7.00 



90 

Rating Issue Y-T-M 

Aa Dayton Power & Light 3s'78 
Mercy Hospital 7s'78 

1969 

6. 
6. 
30 
65 

Aa Wisconsin Power & Light 3 l/4s'71 
Mt. Carmel Hospital 7s'71 

7. 
7. 
75 
00 

Aa Philadelphia Electric 2 3/4s'71 
Presb. Intercommunity Hosp 8 l/2s'71 

8. 
8. 
15 
50 

A Laclede Gas Co. 3 3/8s'74 
Community Memorial Hospital 7s'74 

7. 
7. 
15 
00 

A New Jersey Power & Light 3 3/8s'74 
Grandview Hospital 7 l/2s'7 4 

7. 
7. 
10 
50 

A Mt. Fuel Supply 3 l/8s'74 
Parkview Hospital 7 l/2s'74 

7. 
7. 
35 
50 

A West Penn Power 3s'74 
Incarnate Word Hospital 6 3/4s'74 

7. 
6. 
30 
75 

Aa Philadelphia Electric 2 3/4s'74 
St. Lawrence Hospital 8 l/2s'74 

7 
8. 
67 
25 

Aa Kentucky Utilities 3 /4s'79 
St. Marys Hospital 7 l/2s'79 

6. 
7. 
65 
50 

A Rochester Gas & Electric 3s'79 
Community Memorial Hospital 7 l/2s'79 

6. 
7. 
80 
50 

Aa Kansas Power & Light 2 7/8s'79 
Incarnate Word Hospital 7 l/4s'79 

7. 
7. 
20 
25 

A New Jersey Power & Light 2 7/8s'79 
Parkview Hospital 7 3/4s'79 

7. 
7. 
20 
75 

Aa NSP Minnesota 2 3/4s'79 
Mt. Carmel Hospital 7 l/2s'79 

7. 
7. 

28 
50 

Aa Iowa Power & Light 2 3/4s'79 
St. Elizabeth Hospital 8 l/4s'79 

7. 
8. 
65 
25 

Aa Southern Counties Gas 3 l/4s'84 
Incarnate Word Hospital 7 3/8s'84 

7. 
7. 
25 
375 
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Rating Issue Y-T-M 

Aa Long Island Lighting 3 l/4s'84 7.50 
St. Elizabeth Hospital 8 l/2s'84 8.25 

1970 

A Alabama Power 3 l/2s'72 8.59 
Good Samaritan Hospital 8 l/2s'72 8.50 

A Alabama Power 3 l/2s'7 2 8.59 
Union Hospital 8 l/2s'72 8.50 

Aa Public Service Electric 3s*72 8.35 
Franklin Hosp 8s'72 8.00 

A Central Vermont PS 2 3/4s'75 9.00 
Nyack Hospital 8 3/4s'75 8.75 

Aa Buffalo Niagara 2 3/4s'75 8.35 
Incarnate Word Hospital 8 l/2s'75 8.50 

Aa Public Service of Oklahoma 2 3/4s'75 8.75 
St. Anthony Hospital 8 3/4s'75 8.75 

A Pennsylvania Telephone 2 7/8s'7 5 8.95 
Salem Hospital 8 3/4s'75 8.75 

Aa Dayton Power & Light 2 3/4s'75 8.05 
Washington Hospital 8s/75 8.00 

A Indiana Associated Tel. 3s'75 8.60 
University Heights Hosp. 8s'75 8.00 

A Interstate Power Co. 3s'80 8.43 
Good Samaritan Hospital 9s'80 9.00 

A Interstate Power Co. 3s'80 8.43 
Union Hospital 9s'80 9.00 

A Metro Edison Co. 2 3/4s'80 8.70 
Nyack Hospital 9 l/4s'80 9.25 

Aa Atlantic City Electric 2 7/8s'80 8.48 
Incarnate Wcrd Hospital 9s'80 9.00 

Aa Oklahoma Gas Electric 2 7/8s'80 8.15 
Franklin Hospital 9 l/4s'80 9.25 

Aa Public Service Electric 2 3/4s'80 8.15 
Mt. Carmel Hospital 9s180 9.00 
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Rating Issue Y-T-M 

Aa Kansas Power & Light 2 3/4s'80 8.05 
St. Marys Hospital 9 l/4s'80 9.25 

Mississippi Power & Light 2 7/8s'80 8.75 
Salem Hospital 9 l/2s'80 9.50 

Aa Delaware Power & Light 2 3/4s'80 8.27 
St. Elizabeths Hospital 9 l/2s180 9.50 

Aa Delaware Power & Light 2 3/4s'80 8.27 
Chitton Memorial Hospital 9 l/2s,80 9.50 

Aa Conn Power & Light 3s'80 8.25 
Washington Hospital 9s'80 9.00 

Aa Central Power & Light 3s'80 8.17 
St. Josephs Hospital 9 l/4s'80 9.25 

A Northern Natural Gas 4 7/8s'80 8.70 
University Heights Hospital 9s'80 9.00 

Aa Central Power & Light 3s'8 0 8.10 
St. Charles Hospital 9 l/4s'80 9.25 

1971 

Aa Southern California Edison 3 l/4s'73 7.36 
Sacred Heart Hospital 6 l/2s'73 6.50 

Aa Southern Natural Gas 4s'73 6.70 
Bethany Hospital 7s'73 7.00 

Aa Southern Natural Gas 4s'73 6.70 
Deaconess Hospital 6 3/4s'73 6.75 

Aa Southern Natural Gas 4s'73 6.65 
Memorial Hospital 6s'73 6.00 

Aa Iowa Power & Light 3 l/4s'73 6.50 
Sacred Heart Hospital 7s'73 7,00 

Aa West Texas Utilities 3 1/s'73 6.40 
St. Josephs Memorial Hospital 6s'73 6,00 

Aa Northern Indiana PS 3 l/8s'73 6,10 
Our Lady of Mercy Hospital 6 l/2s'73 6,50 

Aa Delaware Power & Light 3s'73 6.69 
Northeast Vermont Hospital 8 3/4s'73 8,75 
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Rating Issue Y-T-M 

A Northern Natural Gas 3 l/4s'76 
Eisenhower Hospital 6 l/2s' 3 

6. 
6. 
50 
50 

Aa Philadelphia Electric Co. 8 l/2s 
St. Vincent Hospital 7 l/2s'76 

•76 7. 
7. 
65 
50 

Aa Illinois Power 2 7/8s'76 
Sacred Heart Hospital 7s'76 

6. 
7. 
60 
00 

A Montana Dakota Utilities 3 5/8s' 
Methodist Hospital 7s'76 

76 7. 
7. 
35 
00 

Aa Illinois Power 2 7/8s'76 
Verdugo Hills Hospital 8s'76 

6. 
8. 
60 
00 

A St. Josephs Power & Light 2 5/8s 
St. Margarets Hospital 8 l/4s'76 

•76 8. 
8. 
38 
25 

Aa Illinois Power 2 7/8s'76 
Bethany Hospital 7s'7 6 

6. 
7. 
95 
00 

Aa Philadelphia Electric Co. 8 l/2s 
Deaconess Hospital 7 l/4s'76 

'76 6. 
7. 
63 
25 

Aa Southern Union Gas 4 l/4s'76 
Lutheran Hospital 7 3/4s'76 

7. 
7. 
00 
75 

Aa California Electric Power 3s'76 
Tucson Medical Center 7 l/2s'76 

6. 
7. 
98 
50 

Aa Detroit Edison 7s'76 
St, Anthony Hospital 7 l/2s'76 

6. 
7. 
69 
50 

Aa Detroit Edison 7s'76 
Sacred Heart Hospital 7 l/2s'76 

6. 
7. 
82 
50 

Aa Northern Illinois Gas 8 l/2s'76 
St. Josephs Memorial Hospital 7 l/4s'7 6 

7. 
7. 
03 
25 

Aa Tampa Electric 2 5/8s'76 
Our Lady of Mercy Hospital 

6. 
7. 
85 
75 

Aa California Electric 3s'76 
Sisters of Mercy Hospital 7 3/4s •76 

6. 
8. 
98 
00 

Aa Tampa Electric 2 5/8s'76 
Hialeah Hospital 7s'76 

7. 
6. 
35 
875 
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Rating Issue Y-T-M 

Aa Tampa Electric 2 5/8s'76 7.35 
St. Marys Elizabeth Hosp. 7 3/4s'76 7.75 

A Ohio Power Co. 7 l/4s'76 6.96 
Eisenhower Hospital 7s'76 6.875 

A Ohio Power 7 l/4s'76 6.96 
Our Lady of Lourdes 8 l/2s'76 8.50 

Aa Long Island Lighting 2 3/4s'76 6.91 
St. Ansgar Hospital 7 l/4s'76 7.25 

Aa Long Island Lighting 2 3/4s'76 6.91 
Phoenix General Hospital 7s'76 6.875 

Aa Madison Gas Electric 2 l/2s'76 6.80 
St. Josephs Hospital 7s'76 6.875 

Aa Long Island Lighting 2 3/4s'76 7.35 
St. Jude Hospital 7s'76 7.00 

A Ohio Power 7 l/4s'76 7.42 
Holy Family Hospital 8.00 

Aa Duke Power Co. 3 l/4s'81 8.25 
St, Vincent Hospital 8 l/2s'81 8.50 

Aa Carolina Power & Light 2 7/8s'81 7.00 
Lutheran Hospital 8s'81 8,00 

A Consolidated Edison N,Y. 3s'81 7,80 
Methodist Hospital 8s'81 8,00 

Aa New England Power 2 7/8s'81 7.57 
Sacred Heart Hospital 8,00 

A Worchester County 3 l/4s'81 7,35 
St. Margarets Hospital 8.75 

Aa Duke Power Co. 3 l/4s'81 7,43 
Deaconess Hospital 8s'81 8.00 

Aa Georgia Power 3 l/2s'81 7.23 
Lutheran Hospital 7 3/4s'81 7,75 

Aa Duke Power Co, 3 l/4s'81 7.10 
Memorial Hospital 7 l/2s'81 7.50 



95 

Rating Issue Y-T-M 

Aa Georgia Power 3 l/2s'81 
Tucson Medical 8s'81 

7. 
8. 
60 
00 

Aa Georgia Power 3 l/2s'81 
Sisters of Mercy Nashville 8 l/4s,81 

7. 
8. 
60 
25 

Aa Pacific Gas & Electric 2 3/4s'81 
St. Anthony Hospital 8 l/4s'81 

7. 
8. 
13 
25 

Aa Pacific Gas & Electric 2 3/4s'81 
Sacred Heart 8s'81 

7. 
8. 
68 
50 

Aa Southern California Gas 3 7/8s'81 
St. Josephs Memorial Hospital 8s'81 

7. 
8. 
65 
00 

Aa Col. Southern Ohio 3 l/4s'81 
Our Lady of Mercy 8 l/4s'81 

7. 
8. 
63 
25 

Aa Central Illinois Light 3 l/4s'81 
Phoenix General Hospital 8s'81 

7. 
8. 
75 
00 

Aa Central Illinois Light 3 l/4s'81 
St. Jude Hospital 8s'81 

7. 
8. 
75 
00 

Aa Col. Southern Ohio 3 l/4s'81 
Hialeah Hospital 8s'81 

7. 
8. 
60 
00 

A Central Maine Power 3 5/8s'81 
Eisenhower Hospital 8s•81 

7. 
8. 
93 
00 

A Northern Natural Gas 4 5/8s'81 
St, Margarets Hospital 9s'81 

7. 
9. 
93 
00 

A Niagara Mohawk 3 3/8s'81 
Holy Family Hospital 8 3/4s'81 

7. 
8. 
45 
75 

Aa Consolidated Natural Gas 4 3/8s'86 
Sacred Heart 8 1/2's86 

7. 
8. 
35 
50 

A Tennessee Gas Transmission 5 3/8s'86 
Methodist Hospital 8 l/2s'86 

8. 
8. 
30 
50 

Aa Consolidated Natural Gas 4 3/8s'86 
St, Vincent Hospital 8 3/4s'86 

7. 
8. 
35 
75 

Aa Baltimore Gas & Electric 4 7/8s'86 
St. Anthony Hospital 8 l/2s'86 

7. 
8. 
70 
50 
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Aa Florida Power 3 7/8s'86 7.80 
Sacred Heart 9s'86 9.00 

Aa Tampa Electric 4 l/8s'86 7.80 
Our Lady of Mercy 8 l/2s'86 8.50 

Aa NSP Minnesota 4 l/4s'86 8.07 
Sisters of Mercy-Nashville 8 l/4s'86 8.25 

Aa Ohio Power 4 l/4s'86 8.07 
Eisenhower Hospital 8 l/2s'86 8.46 

1972 

Aa NSP Minnesota 2 3/4s'74 6.30 
Providence Hospital 6s'74 6.00 

Aa NSP Minnesota 2 3/4s'74 6.27 
Our Lady of Mercy 6 l/4s'74 6.25 

Aa NSP Minnesota 2 3/4s'74 6.27 
Providence Hospital 6s" 7 4 6.00 

A New Jersey Power & Light 3s'7 4 6.66 
St. Margarets Hospieal 7s'74 6.00 

Aa Public Service of Indiana 8 l/4s'74 6,10 
Alexian Brothers 6 l/2s'74 6.00 

Aa Public Service of Indiana 8 l/4s'74 6.01 
Alexian Brothers 6 l/2s'74 6.25 

Aa Pacific Gas & Electric 3s'74 5.84 
Lafayette Hospital 6 l/2s'74 6.50 

Aa Northern Indiana Public Service 8 3/8s'74 6.25 
Lutheran Hospital 6 l/4s'74 6.25 

Aa Connecticut Power & Light 3s'7 4 5.90 
Allen Memorial Hospital 6 l/2s'74 6.50 

Aa Northern Indiana Public Service 8 3/8s'74 6.555 
St. Francis Hospital 6 l/2s'74 6.50 

Aa West Penn Electric 3 l/2s'74 6.30 
Trinity Medical Center 6 l/2s'74 6.50 



97 

Ratings Issue Y-T-M 

Aa N.Y. State Electric 2 3/4s'77 6.25 
Providence Hospital 6 l/2s'77 6.50 

Aa Illinois Power 2 7/8s'77 6.60 
Lutheran Hospital 6 3/4s'77 6.75 

Aa N.Y. State Electric 2 3/4s'77 6.45 
Providence Hospital 6 l/2s'77 6.50 

A Public Service Electric 4 5/8s'77 6.98 
Baptist Hospital 7s'77 7.00 

Aa Iowa-Illinois Gas 2 3/4s'77 6.40 
Alexian Brothers 7s'77 7.00 

A Public Service Electric 4 5/8s'77 7.12 
St. Margarets Hospital 7 l/2s'77 7.50 

Aa Texas Power & Light 3 3/8s'77 6.50 
Mercy Hospital 6 l/2s'77 6.50 

Aa Toledo Edison 2 7/8s'77 6,35 
St. Michaels Hospital 6 l/2s'77 6.50 

Aa Iowa-Illinois Gas 2 3/4s'77 6.65 
Alexian Brothers 7s/77 7.00 

Aa Texas Power & Light 3 3/8s'77 6.50 
Lakeview General 7s'77 7.00 

Aa Public Service of Colorado 2 7/8s'77 6.60 
Lafayette Hospital 7s'77 7.00 

Aa Southern California Gas 2 7/8s'77 6.92 
St. Josephs Hospital 7s'77 7.00 

A Arkansas Power & Light 2 7/8s'77 6.75 
Holy Family Hospital 7 l/2s'77 7.50 

Aa Southern California Gas 2 7/8s'77 6.55 
Hawthorne Hospital 7 l/2s'77 7.50 

Aa Southern California Gas 2 7/8s'77 6.55 
Mercy Hospital 7s/77 7.00 

Aa Southern California Gas 2 7/8s'77 6.55 
St, Vincent Hospital 7s'77 7.00 
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Aa Southern California Gas 
Sisters of Mary 7s'77 

2 7/8s'77 6. 
7. 
55 
00 

A Arkansas Power &. Light 2 
South Amboy Hospital 7s' 

7/8s177 
77 

6. 
7. 
75 
00 

A Mississippi Power & Light 2 7/8s' 
Normandy Osteopathic Hospital 

77 6. 
7. 
75 
50 

Aa Central Power & Light 3 
Lutheran Hospital 7s'77 

l/4s'77 6. 
7. 
55 
00 

A Potomac Electric 3 l/4s' 
Warren General Hospital 

77 
7s' 77 

6. 
7. 
80 
00 

Aa Central Illinois Public 
Allen Memorial Hospital 

Service 3 
7s' 77 

3/8s 1 '77 6. 
7. 
60 
00 

Aa Central Power & Light 3 
Baptist Hospital 7s'77 

l/4s'77 7. 
7. 
15 
00 

Aa Central Power & Light 3 
St. Francis Hospital 7s' 

l/4s'77 
77 

7. 
7. 
15 
00 

Aa Public Service Indiana 2 
Lutheran Hospital 7s*77 

7/8s177 6. 
7. 
80 
00 

Aa Public Service Indiana 3 
Trinity Medical 7s'77 

l/8s'77 6. 
7. 
80 
00 

Aa Delaware Power & Light 3 
Flower Hospital 7s'77 

l/8s'77 6. 
7. 
80 
00 

A Interstate Power 3 l/2s'82 
J, Kennedy Memorial 8s'82 

7. 
8. 
50 
00 

Aa Central Illinois Public 
Our Lady of Mercy 8 1/4s 

Service 3 
•82 

3/8s 1 1 82 7. 
8. 
32 
25 

A Narragansett Electric 3 
Baptist Hospital 8s'82 

3/8s'82 7. 
8. 
52 
00 

Aa Illinois Power 3 l/2s'82 
Alexian Brothers 8s'82 

7. 
8. 
25 
00 

Aa Illinois Power 3 l/2s'82 
St. Marys Mercy 7 l/2s'82 

7.25 
8.00 
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A Alabama Power 3 3/8s'82 7.45 
Our Lady Lourde 8s'82 8.00 

Aa Illinois Power 3 1/2'82 7.23 
Alexian Brothers 8s'82 8.00 

Aa San Diego Gas 3 3/4s'82 7.40 
Lakeview General 7 l/2s'82 7.50 

Aa New England Power 3 3/4s'82 7.50 
Lafayette Hospital 7 l/2s'82 7.50 

Aa Kansas Gas & Electric 3 3/8s'82 7.32 
St. Joseph Hospital 8s'82 8.00 

A Central Louisiana 3 3/4s'82 7.40 
Holy Family Hospital 8 l/2s'82 8.25 

Aa Kansas Gas & Electric 3 3/8s'82 7.20 
Hawthorne Community 8s'82 8.00 

Aa Long Island Lighting, 3 3/8s'82 7.15 
Lutheran Hospital 8s'82 8.00 

Aa Duquesne Light 3 l/4s'82 7.25 
Allen Memorial Hospital 8s'82 8.00 

Aa Southern California Edison 4 3/4s'82 7,48 
Lutheran Hospital 8s'82 8.00 

Aa Florida Power 3 3/8s'82 7.30 
Trinity Medical 7 l/2s'82 7.50 

Aa Atlantic City Electric 4 l/2s'87 7.40 
Providence Hospital 8s'87 8.00 

Aa New England Power 4 3/8s'87 7.40 
Our Lady Mercy 8 l/2s®87 8.50 

Aa Public Service Oklahoma 4 l/4s'87 7.25 
Providence Hospital 8s'87 8.00 

A Panhandle Eastern 5 3/4s'87 7.50 
J, Kennedy Memorial 8 l/4s'87 8.00 

A Minnesota Power & Light 4 3/4s'87 7.50 
Baptist Hospital 8 l/4s'87 8.25 
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Aa Southern Indiana Gas 4 3/8s'87 
Alexian Brothers 8 l/2s'87 

7. 
8. 
45 
50 

Aa California Electric Power 4 5/8s'87 
St. Michaels Hospital 8s*87 

7. 
7. 
40 
75 

Aa West Massch. Electric 4 3/4s'87 
Lakeview General 8 l/4s'87 

7. 
8. 
60 
10 

Aa Georgia Power 3 5/8s'87 
Lafayette Hospital 8 l/4s'87 

7. 
8. 
65 
10 

Aa West Penn Power 4 7/8s'87 
Hawthorne Community 8 l/2s'87 

7. 
8. 
45 
50 

Aa Central Illinois Light 4 5/83*87 
Mercy Hospital 8 l/2s'87 

7. 
8. 
50 
10 

Aa West Penn Power 4 7/8s'87 
St. Vincent Hospital 8 l/4s'87 

7. 
8. 
45 
10 

Aa Central Illinois Light 4 5/8s'87 
Sisters of St. Marys 8 14/s'87 

7. 
8. 
45 
10 

A Alabama Power 4 5/8s'87 
Norm Osteopathic 9s'87 

7. 
9. 
65 
00 

A Colorado Gas System 4 5/8s'87 
Warren General 8 l/2s/87 

7. 
8. 
60 
50 

Aa Philadelphia Electric 4 5/8s'87 
Allen Memorial 8 l/2s'87 

7. 
8. 
45 
50 

Aa Gulf States Utilities 4 7/8s'87 
Baptist Hospital 8 l/4s'87 

7. 
8. 
50 
10 

Aa Virginia Electric 4 l/2s'87 
Flower Hospital 8 l/4s'87 

7. 
8. 
50 
10 

Aa Boston Edison 4 5/8s'87 
St. Josephs Hospital 8 l/2s'87 

7. 
8. 
60 
50 

Aa Central Light 4 5/8s'87 
Lutheran Hospital 8 l/2s'87 

7. 
8. 
50 
50 

Aa NSP Minnesota 4 l/4s'86 
Hialeah Hospital 8 l/2s'86 

7. 
8. 
80 
45 
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