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Abstract: Problem statement: There is a significant difference between the sderates on the GO
and the RV municipal bonds. We sought explanatartHis difference in differences in information
asymmetry between the two types of municipal bor@@® bonds finance general municipality
expenditures and repayment is from general taxn@® RV bonds finance special projects and
repayment is from cash flows of the special pr@jedhese projects are assumed to be more
asymmetric than the general municipality tax rewsniPrevious studies examined this issue but did
not explicitly consider the information asymmetrjfetences.Approach: We used issue transaction
spread as a proxy for information asymmetry. Averagread for RV bonds is 1.172% while that for
GO bonds is 0.892%. We controlled for external ecoic factors, issue and issuer features and
contractual terms that might affect yield on debte used two-step regression analyses to explain
yields on the two types of municipal bond®esults: RV bonds cost 74 basis points more on the
average than GO bonds. After controlling for exéémronomic factors, issue and issuer features and
contract terms, the difference shrank to an avemdg@4 basis points. Issue transaction spread, our
proxy for information asymmetry and credit ratingere important determinants of bond yields.
Conclusion/Recommendations. Issue transaction spread, as a proxy for infoamatisymmetry,
explained differences in bond vyields. Other vagahthat affect yield differences were credit rating
maturity, economic activities, contract terms atigeo issue and issuer features. Still, there reedain
an unexplained difference in the yields betweend®d GO bonds of 44 basis points that we left for
further research. This difference was inverselsitesl to the credit rating of the bond.

Key words: Municipal bonds, bond yields, information asymmetgrvenue bonds, general obligation
bonds, credit rating

INTRODUCTION The interest rates on the GO and RV bonds should
reflect the relative risk of the two types of delbhe
purpose of this research is to compare the yield&0

and RV bonds and analyze the sources of their
differences. GO bonds should have lower interest co
Yecause they are supported by the full faith arthga
power of the local government. On the other hard, R

States, counties, cities, school districts anceroth
local government units, called collectively
municipalities, issue two broad categories of bonds
These are General Obligation (GO) bonds and Reven
(RV) bonds. GO bonds finance the general operatfon

the municipality and repayment is from the tax and . .
other general revenues of the municipality. GO lsond bonds are secured by the project they financehef t

are supported by the full faith and taxing powerthe ~ 'SSUINg m_u_mmpallty files for bankruptcy, the amratic
local government. RV bonds are issued to financ&t@y Provision of Chapter 9 Bankruptcy Code prakibi
special projects such as road and bridge constnycti GO bond holders “from bringing a mandamus action
construction of parking lot, hospital constructiand ~ @gainst an officer of a municipality on account af
other similar development projects. These projectPrepetition debt. It also prohibits a creditor from
generate revenue and repayment of RV bonds is frofringing an action against an inhabitant of thetoleto
such revenues of the projects. So RV bonds are in @nforce a lien on or arising out of taxes or assesss
way secured by these special projects. owed to the debt8f). GO bond holders settle their
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claims under the recovery plan that the municipddids costs and lower yields than RV bonds. The diffeesnc
to prepare. In such recovery plan, the creditory main the yields persist after controlling for credéting
settle their claims for a lower amount. RV bonddeot  and other variables. The gap in yield appears ttemwi
continue to receive debt service payments as lsripea  as credit quality decreases. Consistent with presvio
project they finance has cash flows in excess ®f itstudies, we also find that competitively bid issaesl
operating expenses. RV bond holders lose if theiape insured issues have significantly lower interesstco
project they finance fails.(Even though local than negotiated and uninsured issues respectively.
governments have the power to impose tax, there are
cases of municipal bankruptcies. These cases aye ve MATERIALSAND METHODS
small, however. There are less than 500 cases of
municipal bankruptcy filings since the bankrupteywl Model: We model the interest rate or vyield on
was enacted in 1934 compared to tens of thousand aofunicipal bonds as a function of external economic
business bankruptcy filings every year). The retati factors at the time of issue, issuer financial ¢tols,
importance of the municipality’s taxing power (imet specific issue features and the type and purpogheof
case of GO bonds) and the special project’s segc@int bond issue (for variables that influence credit ligpa
the case of RV bonds) should be reflected in threidit ~ and yiel®"®). The external economic conditions
ratings. GO bonds are more transparent than RV ondnclude inflation rate, default risk premium, matyr
as the latter depend on the performance of a dpeciask premium or the slope of the vyield curve and
project. Such a difference in the degree of infdioma  economic (production) activities. We measure the
asymmetry is another major reason for the diffeeenc  degree of information asymmetry by the security
the yields of GO and RV bonds. issuance costs (spread). Issuer financial conditeme
Few studies analyzed the determinants offactors that indicate the financial strength or kvesss
municipal bond yields. For example Mafseand of the municipality. These include the size of the
Braswellet al.” find that competitively bid municipal municipality, its revenue per capita, its existidgbt
bonds have significantly lower interest costs thagir  burden, stability of its revenue base and its gbiid
negotiated counterpalls and Liu and Thaké¥ cover its expenditures. The specific issue factbet
establish that credit rating is a significant detielant  are expected to influence debt yield are its défask
of municipal bond yields even after controlling for measured by credit rating, maturity choice, syngica
economic factors and issue features. Kidwell andstructure, security and seniority. Issue types sash
Koch® find significant explanatory power for the GO refunding or new financing, insured or uninsured,
and RV bond yield spreads in the economic cycles ancallable or straight debt, rank of the underwraed the
investor-borrower market segmentation. This redearctype of bid are expected to have influence on bond
adds to the literature by analyzing the impact ofyields.
information asymmetry on the yield differentials@0O The set of variables that influence interest edse
and RV bonds. We measure information asymmetry bynfluence each other. Issue spread for examplerdkpe
the transaction spread at the time of issue of backl.  on the issuer’s financial variables and its credibre.
If there is high degree of information asymmetry, Both the credit score and spread affect debt ntgturi
dealers increase the transaction spread on theityetou  Therefore, the estimation model should take into
protect themselves from adverse consequences atcount such interdependenéefor the methodology
dealing with informed traders. Thus the spread isused here).
positively correlated with the degree of informatio Therefore; we first estimate credit score as a
asymmetry. We control for external economicfunction of issuer financial conditions and specifisue
variables, issuer financial and demographicfeatures:
characteristics, issue features including crediinga

insurance, bid type, maturity and other factors. Credit score = f (issuer and issue characteristies) (1)
We analyze the yield determinants by using a two-
step regression model that minimizes the simultgnei where,g.s is White noise random error. The issuer

effect of several variables being dependent on comm features expected to affect the credit score aresite
factors. Based on a rich data set that combinesf the issuer measured by aggregate revenue, agreg
Security’'s Data Company bond issue data withrevenue per capita, expenditure coverage measwyred b
demographic data of local governments and othethe ratio of aggregate revenue to aggregate expeadi
economic variables, we find that GO bonds have devel of existing debt measured by debt servicie (@t
higher average credit rating, lower issue (transaft the ratio of interest expense to aggregate revenue)
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production opportunity measured by index of state’smaturity, but maturity risk premium will have neyat

economic activity at the time of issue and stabitif

relations. If the slope of the yield curve is post

the issuer’s revenue base measured by HerfindalHeng-term debt would cost more than short-term debt
Hirschman Index (HHI) of revenue sources. Theseand issuers will issue short-term debt and refiraas

variables measure the financial strength of thaeiss

they mature to reduce their total financing cost.

Except the debt service ratio and index of economic
activity, the other variables are expected to havematurity = h(economic variables,issuer andie

positive relations with credit quality. Size of thesue,

characteristics, syndicate structure,

®3)

types of the issue such as whether the bond is GO o

RV, refunding or new issue, insured or not and Wwhet

the bond is issued under competitive bid or netgdia

bid are the issue features that are expected txtaff
credit score. We expect credit score to be posjtive
related to size of issue and dummy variables ifignt

covenants; g e#e,,

Where:

& = Residual from the spread regression
€m = Error term expected to be white noise

GO bonds, insured, refunding and competitive type

issues. In addition, we include syndicate structure

variables such as whether the issuer retained diabn

advisor or not, whether the issue is bank managed Gnterest

Yield on municipal bond is modeled as a function
of economic variables affecting the general level o
rates, issuer and issue characteristics,

not and whether the issue is underwritten by high:oyenants, syndicate structure and the residuas fr

ranked underwriters.

the above three models.

Gross spread (or issue cost) is also modeled as a

function of the same set of variables as creditesptus
a dummy variable that identifies callable bondsead
variable and residuals from the credit score resjpes

Gross spread = g (issuer and issue characteristics,
syndicate structure & + € (2

Where:
é.s = Residual from the credit score regression
€s = Random error expected to be White noise

Yield = y(economic variables,issuer and is:
characteristics, syndicate structure,

A’se’\ he +)€ i

(4)

covenants; €

Where:
&, = Residual from the maturity regression
€, = Random error expected to be White noise

The residuals from the first three regressions are

The residual from the credit score regression i®rthogonal to the economic factors, issue and issue

expected to have negative coefficient becauseoitlgh
cost more to underwrite lower quality issues thigiér
quality issues. Stable and large size revenuee lagye
size, competitive bidding, refunding type and GQd®
are expected to have lower issue costs. Largeisize
associated with lower information
Competitive bidding also involves the release ofreno
information than privately negotiated bids. Refumgi
type issues refinance already outstanding debteSin
the operations of the projects they finance areaaly

asymmetry.

characteristics and covenants. This method rediees
multicollinearity effect and the residuals measthe
impact of credit quality, spread and maturity oplgi
independently of the other factors.

We use two measures of yield. These are the True
Interest Cost (TIC) and the Re-Offer Yield (ROY)CT
is the rate that equates the present value ofdudabt
obligations to the net proceeds received by theeiss
This rate takes into account the time value of mone
concept. ROY is the rate at which the underwriter

known, they should cost less to issue than new del$sues the debt to the public in the primary markae

issues.

difference between TIC and ROY is sometimes

Previous studies show that maturity of municipalattributed to under-pricing of the debt issue and
bonds is influenced by the same set of variablesometimes as underwriter spréddit represents the re-
described above. We add the residuals from theitcredpricing effect between the date of offer by the
score and gross spread regressions and maturky risnunicipality and the date of offer to the public the
premium or slope of the yield curve measured as thenderwriter. The two measures of interest rateecefl

yield spread between ten-year Treasury bond amethr

similar economic fundamentals in spite of their

month Treasury bill. The credit score and spreadlifferences and the analyses using each alternative

residuals are expected to have positive relatioite w

13

not expected to be qualitatively different.



Am. J. of Econ. & Bus. Admi., 1 (1): 11-20, 2009

Data and sample description: Our sample consists of are negotiated bid and private placement types.
tax-exempt city and county bonds issued during theCompetitive bid types also constitute 70% of the GO
period 1990-1999. The list of the municipal bondbonds and 31% of the RV bonds. Forty percent of the
issues, their yields, classification as GO and RS8ue issues in our sample are bank qualified, but o962
features such as size, covenants, ratings, inseyancare bank managed. Bank qualified issues are snialler
spread and other data items are obtained from theize usually less than $10 million. The averageidss
Securities Data Company, Inc., (SDC) municipalsize of the sample is $17.7 million. GO bonds’ ager
database. Our initial data sample started with 3,49jssue size is $15.92 million compared to $20.10ionil
bonds for the 1990-1999 time period and we excludegor RV bonds. The average issuer size by aggregate
all bonds except cities and counties because celwas revenue is $325 million, while the average issiiee s
can only be obtained for these municipal bond issue for revenue bonds is slightly larger at $334 miilio

Our final sample has 2,696 bonds after requirired & compared to $319 million for GO bond issuers.
complete set of data be available for all municipal

issues used for our analyses. All census data asch
aggregate revenue of the issuer, population, revenu
components and financial figures are gathered fitwen o , ,
Census Bureau's Annual Survey of Governments. Dat®€Criptive analyses. We convert the credit rating
for the OUTPUT measure relating to the state indiex c0des to credit score by assigning a value of zeBBB
economic activity are obtained from the state ddiet ~ rating andt1 for each step of the ratings including those
indexes produced by the Federal Reserve Bank ofith +/- signs. Thus BBB+ is assigned a score while
Philadelphia. Inflation rates are obtained from theBBB- is scored as -1. Our sample contains rating
Department of Labor, Bureau of Economic Statisticscategories of AAA, AA, A, B and non-rated issuegyon
websité”!. We use inflation rate based on the consumethat are respectively scored as 8, 6, 3, -6 and Fhs
price index series that excludes food and enerdnge T Scoring assign highest value to AAA rated issues.
figures used here are annualized inflation ratesnfr Table 1 shows average values of the sample
monthly data. variables by year of issue. The sample covers #aesy
The sample is made up of 1550 (57%) GO bond4990-1999. The general economic variables such as
and 1146 (43%) RV bonds. Competitive bid typesinflation rate, default risk premium (measured ks t
constitute 53% of the sample and the remaidifp  spread between yields on BAA and AAA rated bonds),

RESULTSAND DISCUSSION

Table 1: Means of municipal bond yields and othaiables over the years

1990 1991 1992 1993 1994 1995 1996 1997 1998 9199 Total
Sample size (N) 121.000 366.000 505.000 472.0006.088 225.000 134.000 197.000 209.000 111.000 P6096.
Inflation Rate (IR) % Fkk 5.525 3.401 3.118 2.958 .084 2.713 3.209 1.617 1.973 2.383 2.963
Default Risk Premium (DRP) % il 1.052 0.991 0.841 0.708 0.668 0.614 0.685 0.602 0.704 0.855 0.771
Maturity Risk Premium (MRP) % ok 0.819 2442  3.497 2.820 2722 0.875 1.316 1.145  0.373 0.819 2.161
Index of state's economic activity el 99.463 97905 99.880 104.135 108.866 114.461 118.964 127.498.9%3 142,537  110.113
Spread ok 1.218 1168 1.134 0.955 0.949  1.001 0.92 0.908 0.813 0.825 1.011
Aggregate revenue in M$ 356.473 319.328 321.2027.412 334.113 220.334  342.025 211.382 589.791 3783. 325.158
HH Index of revenues (HHI) ok 0.326 0.338 0.325 388 0.322 0.313 0.322 0.311 0.308 0.305 0.323
Debt service ratio ok 0.098 0.088 0.073 0.082 WO 0.074 0.067 0.076  0.076 0.069 0.078
Aggregate revenue per capita * 1.298 1.090 1.228 289l. 1.393 2.443 1.514 1.386 1.509 1.550 1.407
Expenditure coverage ratio *x 1.058 0.994 0.987 050 1.019 0.999 1.016 1.019 1.000 1.020 1.006
Years to maturity Fkk 19.067 17.702 16.527 16.05316.806 16.680 17.531 16.415 15.546 15.401 16.687
Size of the issue in M$ * 22.117 18.832 18.793 5&B8. 14.843 16.368 20.727 13.652 19.280 12.747 77.69
True Interest Cost (TIC) rorx 7.206  6.585 5.949 5808 5.545 5.477 5.312 5.122 4.598 4.758 5.603
Re-Offer Yield (ROY) Fkk 6.961 6.269 5574 4.707 234 5.204 5.032 4.886 4.386 4.492 5.286
Syndicate size el 3.165 3.066 3.257 2.818 3.076 .782 3.493 2.426 2.368 3.108 2.963
Credit score el 3.289 2251 1.851 2.994 3.326 333 5.090 2.584 3.120 1.982 2.723
Proportion rated AAA i 0.380 0.355 0.352 0.394 489  0.507 0.552 0.401 0.411 0.261 0.401
Proportion rated AA ok 0.207 0.208 0.164 0.167 ©1 0.187 0.269 0.228  0.273 0.414 0.204
Proportion rated A ok 0.264 0.235  0.257 0.282 @23 0.084 0.090 0.188 0.153 0.126 0.214
Proportion rated B il 0.050 0.055 0.073 0.038 @03 0.027 0.015 0.020 0.019 0.000 0.040
Proportion not rated bl 0.099 0.148 0.152 0.119 18.1 0.196 0.075 0.162 0.144 0.198 0.141
Proportion issued by city ok 0.579 0.593 0.651 ®6 0.635 0.684 0.672 0.766 0.766 0.676 0.662
Proportion of competitive bid type Fokk 0.446  0.432 0.408 0.396 0.567 0.551 0.709 0.751 0.804 0.883 340.5
Proportion with financial advisor ok 0.694 0.661 .6B7 0.722 0.739 0.764 0.806 0.858 0.876 0.937 70.74
Proportion bank managed ok 0.322 0.311 0.224 0.2580.236 0.200 0.216 0.168 0.187 0.090 0.233
Proportion INSURED rorx 0.364 0.342 0.333 0.381 0043 0.480 0.545 0.365 0.383 0.225 0.381
Proportion CALLABLE 0.851 0.831  0.802 0.797 0.854 0.849 0.866 0.868  0.809 0.829 0.828
Proportion with top 25 underwriters ~ *** 0.380 0.344 0.467 0.428 0.475  0.529 0.455 0.492 0.589 0.550 4600.
Proportion of refunding type issues e 0.140 0.2600.426 0.566 0.213 0.218 0.261 0.264 0.278 0.288 3320.
Proportion of GO bonds ok 0.455 0.522 0.511 0.578 0.593 0.551 0.664 0.624 0.699 0.721 0.575

** %% and *: Indicate that cross-year variatiorse significant at 1, 5 and 10% levels respectively
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maturity risk premium (measured as the slope of thef aggregate revenue of the issuer, aggregate ueven
Treasury yield curve, difference between the 10 fea per capita and expenditure coverage ratio. Alldtresr
bond and 3-month T-bill rates) and index of thdesta variables show statistically significant differeace
economic activities show significant variations ottee  between the GO and RV bond samples.
years. But there is no systematic pattern in their  Higher default and maturity risk premiums are
variations. Spread, which represents the issue cosfssociated with RV bond issues than GO bond issues
decreased steadily, if not monotonically, from B%l and the differences are statistically significaht186
in 1990-0.825% in 1999. The maturity of the murétip |evel. Underwriters charge an average of 1.172% for
bonds also decreased over th(=T years. Average liyaturiRV bond underwriting compared to 0.892% for GO
for the sample was 19.1 years in 1990 and 15.4y@ar pongds and the difference is significant at 1% level
1999, while the average for the entire sample PeiSO  jmplying higher level of information asymmetriesr fo
16.7 years. _ , , the RV bonds. GO bonds are associated with higher
The average size of the bond issue in the sample g6/ of economic activity than RV bonds. GO bond
$17'7. m'”'o'ﬁ- The average syndicat_e size for mlpmk; issuers have average debt service to aggregataueve
debt issue is about three underwriters. Both tkaeis . .
) . ) . ratio of 7.3% compared to 8.4% for RV bond issuers.
size and syndicate size vary over the years with n(a:oncentration of revenue measured b ) .
y the HH index i

apparent pattern.
The True Interest Cost (TIC) and Re-Offer Yield 0:326 for Qo_bo.n_ds and 0.317 for RV bonds and the
ndn‘ference is significant at 5% level.

(ROY) also declined over the sample period from al
average of 7.206 and 6.961 in 1990-4.758 and 4.492%
in 1999 respectively. Average TIC and ROY for the Table 2: Comparison of GO and RV bonds. This tgtiesents

entire sample are 5.603 and 5.286% respectively. g‘gr:gjl;’shéisndo; the variables in the study gupe

Municipalities issued more GO bonds than RV bonds Sign. GO RV Combined
during each of the years sampled except for 1990. G'sample Size (N) 1550.000 1146.000 2696.000
bonds account for 57.5% for the entire sample bufnfiation Rate (IR%) e | 2919 3028 2963
. oh % i Default Risk Premium (DRP%) 0.762 0.782 0.771
average proportions vary from 45.5% in 1990-72.0% i wmaturity Risk Premium (MRP%) * 2089 2958 2161
1999. SPREAD 0.892 1.172 1.011
.. . . . . Ind f state" i rorx 111.361 108.424 1161
Municipalities increased the proportion of issues,guis oupuy
under competitive bids over the years. In 19906%A. Aggregate revenue in M$ 318.898 333.625  325.158
; g H H Aggregate revenue per capita 1514 1.263 1.407
of the I-SSUG.S were under competitive pl(,j' II’i -19% t Expenditure coverage ratio 1.007 1.004 1.006
proportion increased to 88.3%. Municipalities alsopebt service ratio 0.073 0.084 0.078
i i i i HH Index of revenues (HHI) *x 0.326 0.317 0.323
increased the use of financial advisor as well ks t £H ncex o reven: oA w 1oomn  oooss 170y
service of top quality underwriters. However the vears to Maturity 14.912  19.087  16.687
proportion of bank managed issues decreased oger tfgyndicate Size 3.303 2.503 2.963
Credit Score rkk 3.520 1.646 2.723
years. _ . o Proportion with AAA rating e 0335 0490  0.401
Other variables considered in this study change@roportion with AA rating 0.292  0.085 0.204
roportion with A rating ok 0.246 0.171 0.214
over the years but most of them seem to foliow som§roportion with B rating . 0.028 0.057 0.020
cyclical pattern than trend. The average creditescd  proportion of non-rated issues ~ * 0099  0.197 a14
the bonds for example was 3.289 in 1990, it deemas iz;%%"s”'on of bank managed e 0326 0107 0.233
to a IoiN of 1.851 in 1992 and increased to a_high OPproportion CALLABLE . 0.794 0.873 0.828
5.090 in 1996 and then decreased to 1.982 in 1999;5)$0rt10n with Competitive 0.701 0.309 0.534
.. . id type
More than 80% of the municipal bonds in the sampllet,i,mpomon issued by city . 0646 0683 0.662
are rated investment grade. About 83% of the munigroportion that retain financial ~ *+ 0.810 0661 787

; ; dvisor
in the sample were callable and the proportion oﬁropomon of Refunding type 0.305 0.370 0.332

callable munis does not vary significantly over theissues

sample period. City issued bonds account for 66.2%groportion of Insured Issues ot 0297 0496 0.381

. K X Proportion with top 25 b 0.440 0.487 0.460
while the rest of the sample (33.8%) is county ésbU ynderwriters

bonds. Proportion issues in Far West bkl 0.134 0.291 @20

. roportion issued in Midwest ik 0.348 0.197 0.284

Table 2 compares the GO and_ RV bonds in _termgroportion issued in Northeast ok 0.146 0.020 @09

of the various sample characteristics. There is n@roportion issued in Southeast ~ **+ 0.270 0.353 6.30

f L ifi ; ; ; ; : Re-Offer Yield (ROY) % 4.983 5.696 5.286

significant difference in the inflation rates agéttime of True Interest Cost (TIC) % £ 290 6,025 = 603

issue of GO and RV bonds. Similarly, there is now % and* indicate that the mean difference een GO and RV
significant difference between the two samplesimt  bonds is statistically significant at 1, 5 and 1@&els respectively
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Issue size for GO bonds average $15.92 milliorconstitute 30.5% of GO bonds and 37% of RV bonds.
compared to $20.10 million for RV bonds and theThe proportions of insured issues are nearly 3@4d
difference is significant at 1% level. RV bonds @av for the GO and the RV bonds respectively. All these

significantly longer maturities at 19.1 years tf@®  proportional differences between the RV and GO kond
bonds at 14.9 years. Larger syndicates underwr@e Ggare significant at 1% level.

bonds than RV bonds despite the fact that RV bond  Reflecting these characteristic differences, RV

issue sizes are larger on average. GO bonds averaggngs have significantly higher interest costs tGah
credit score is 3.52 compared to 1.646 for RV bondg,ongs when measured by both the true interestaowbt
and the difference is statistically significantlé level. o oeo. yield. The true interest cost of RV bonds
However, RV bonds have greater proportion of AAAaverages 6.025% compared to 5.29% for GO bonds.

rated issues (49%) than GO bonds (33.5%). %he difference of 0.735% is statistically signifitaat

Bank managed issues constitute 32.6% of the G L ; .
bonds and 10.7% of the RV bonds but a greate r:% Ievilégngllar(ljy EV bonds re-off;ai))gil?(’j; ex«;:]i.eeh.
proportion of RV bonds wused higher ranked 0sé 0 onas by an average ot . 0, WhIch 1S

underwriters than GO bonds. These relationships ar%ignificant at 1% Ieve_l. will thes_e differences dhof
consistent with the issue size comparison presente§f® control for the variables that influence theelesf
above. Bank managed issues are smaller in sizdlt€rest rates? Next, we perform regression anslg$e
Callable bonds constitute 79.4% of GO bonds andnunicipal bond yields on the set of economic vdeiab
87.3% of RV bonds. A greater proportion of GO bondgSsue and issuer features and syndicate strucaréeat
(70.1%) are issued under competitive bid, whileyonl if the differences between GO and RV bond yields
30.9% of RV bonds are issued under competitive bidpersist after controlling for the other variables.
City issued bonds are more in both samples thantgou
issued bonds and the relative proportion of cispésis ~ Regression analyses: Table 3 shows heteroscedasticity
more for RV bonds. consistent regression results of credit score, aspre
Financial advisors are used in 81% of the GO caseand maturity on external economic variables, issuer
and in 66.1% of the RV cases. Refunding type issueand issue features and other contnariables.

Table 3: Regression of credit score, spread andrityatThis table presents regression results eflicrscore, spread and maturity regressions;
models 1, 2 and 3 respectively

Dependent variables

Independent variables Credit score Spread Maturity
Index of state economic activity -0.0310*** 0.0018** -0.0148
HH Index of revenue sources -1.4714 0.2297** -1.4816
Log of aggregate revenue 0.4897*** -0.0194*** -0.2520***
Aggregate revenue per capita -0.0076 0.0255**
Expenditure coverage ratio (aggregate rev./aggeesgi) -0.4687 -0.0195 0.4683
Debt service ratio (interest exp. as a % of agdeegay.) -0.2868 4.8374%*
Dummy for competitive bid type 3.1625*** -0.1653*** -0.2583
Dummy for financial advisor 0.9424**= -0.1419*** 0.0176
Dummy for bank managed issues -0.0397 -0.0538*** 0.0510
Dummy for insured issues 8.5703*** 0.0332* 1.5625%**
Log of issue size 1.1625%+* -0.1017*** 1.6183***
Dummy for issues underwritten by top 25 underwsiter -0.3887* -0.0127 -0.1210
Dummy for refunding type issues 1.4365*+* -0.0726*** -1.9731%**
Dummy for GO bonds 2.8115%** -0.1819*** -2.6397***
Dummy for callable bonds 0.2163*** 7.7106***
TREND variable -0.0401*+* -0.0388
Syndicate size -0.0002
Maturity risk premium -0.1000
Dummy for city issued bonds 0.3847*
Regional dummy-Far West 1.9293***
Regional Dummy-Midwest 0.0557
Regional dummy-Northeast 2.9917***
Regional dummy- Southeast 1.6556%**
Residual from credit score regression -0.0185*** 0.0478**
Residual from Spread regression 2.8845%**
Constant term -4.9438** 1.1930%** 9.7793%**
N 2694.0000 2694.0000 2694.0000
R-squared 0.4417 0.2726 0.5102
Adjusted R-squared 0.4388 0.2685 0.5056

*k % and *: Signify statistical significance at, 5 and 10% levels
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Credit score is negatively influenced by the ind#x measure of transaction costs also has significant
local economic activity. High level of economicisity positive relations with maturity. If transactionsts are
creates uncertainty and hence lowers credit sddre. high, issuing short-term bonds and refinancinghey t
dummy identifying high ranked underwriters also has mature could be expensive. Of the issuer features,
negative coefficient, significant at 10% level. $imay aggregate revenue has negative effect on matuuity b
result from low credit quality issuers seeking theaggregate revenue per capita has positive influence
service of high ranked underwriters to obtain bette Index of local economic activity and concentratioi
terms. Aggregate revenue of the issuer and sizbeof issuer's revenue have no significant direct effent
issue have positive and significant (at 1% level)bond maturity. The level of existing debt measuogd
coefficients. Large size represents stability aetide  debt service ratio has positive effect on matutitghe
high credit quality. Bonds issued under competibids  issuer has high level of debt service expendittiraay
insured issues, refunding type issues and issues fie overburdened to issue more short-term debt and
which financial advisor is retained have higherdidre prefers long-term debt instead.

scores than their respective counterparts. GO bonds Insurance, issue size and call features have
have higher credit scores than RV bonds. This ¢tfle significant positive effects on maturity. Insurance
the greater security resulting from the full fadéimd provides protection to the investors and reduces th
taxing power of the local government that supp@®@  need for the monitoring benefits of short-term debt
bonds. The other variables do not have significantarge issue size provides the scale advantagesmrlab
impact on credit score. issue costs associated with long-term debt. Catufe

Spread is positively influenced by the index of provides the flexibility to change maturity depemgli
local economic activity and the concentration ofon future interest rate movements and it resultbiout
revenue measured by the HH index. Insured issugs arY.71 years longer maturity over the non-callabladso
callable issues also have higher spread. Thisoisginly = Refunding type issues have about 2 years shorter
resulting from underwriters charging high fees floe  maturities than new issue bonds. GO bonds havetabou
additional work due to these clauses. The two siz.6 years shorter maturities than RV bonds. Thegsyp
variables, aggregate revenue and issue size, hawé bid, retention of financial advisor, syndicateesand
negative coefficients. Large size municipalitiese ar inclusion or exclusion of a bank from syndicate dao
stable and large issue size has scale advantage asidgnificant direct effect on municipal bond matyrit
hence lower percentage issue costs. Other isstiedsa There are significant variations in maturity depegd
with  significant negative coefficients include on the region of the municipality as measured lgy th
competitive bid, issues with financial advisor, kan coefficients of the regional dummies.
managed issues and refunding type issues.

GO bonds have 0.1819% lower spread than RWunicipal bond yield regression: Two alternative
bonds after controlling for the other variables.eTh variables are used to measure the cost of municipal
lower spread for GO bonds reflects the lower degjode  debt. These are the True Interest Cost (TIC) aadRér
information asymmetry since GO bonds are guaranteegffer Yield (ROY). Results of the two regressions,
by the taxing power of the municipality. RV bonds 0 corrected for heteroscedasticity, are shown in @abl
the other hand are secured by the performanceeof theyternal economic variables such as inflation rate,
special project they finance, which may not be agjefault risk premium and transaction cost (sprémape

transcpareptttotall |.rtwr\]/etﬁors. s in Table 1 the timeSionificant positive coefficients in both regreswmo
onsistent wi € results in 1able 1, e UMerpase are consistent with theory.

trend variable has significant negative coefficient " ooficient of the residual from the spread
confirming the decreasing transaction cost over th?e ression is the focus of our attention in thigigt Its
years in the sample period. The residual from tedit gﬁ_ ient 0547 and 0.473 in the TIC yd ROY
score regression has significant negative coefficie coetlicients are o. and ©. in the an

Higher quality issuers face lower transaction cestn regressions respectively . and both are S tatistically
after controlling for other economic factors anduisr ~ Significant at 1% level. This effect after contnog for
and issue features. the credit score and other economic variables is

The third column of Table 3 shows results of theattributed to differences in the degree of inforiomat
maturity regression. These results are consistétit w asymmetry. Similar results are obtained in separate
previous studies of municipal bond maturiflesThere  regressions for GO and RV bond sub-samples (not
is significant direct relation between maturity amedit ~ reported here). The coefficients for the residuahf
score. High quality issuers issue long-term and thi spread regression are approximately 0.5 for both su
consistent with results obtained for corporate Ilsondsamples. A one unit increase in the spread residual
under reduced information asymmétrySpread as a increases yield by 0.5%.
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Table 4: Regression Results of TIC and ROY. Thietplesents regression results of the TIC and R@Vasious independent variables
Dependent variable

Independent variables TIC ROY
Inflation rate 0.0098** 0.0108**
Default risk premium 0.7403*** 0.7521***
Maturity risk premium -0.1393** -0.1863***
Index of state economic activity 0.0025* 0.0018
Log of aggregate revenue -0.0112 -0.0125
HH Index of revenue sources 0.1292 0.0279
Debt service ratio (interest exp. as a percentbdggregate revenue) 0.3217** 0.3514*
Aggregate revenue per capita 0.0002 0.0000
Expenditure coverage ratio (aggregate rev./aggeesqi.) 0.0792* 0.0641
Dummy for city issued bonds 0.0178 0.0085
Regional dummy-Far West 0.1125%** 0.0892**
Regional Dummy-Midwest -0.0395 -0.0151
Regional dummy-Northeast 0.0190 -0.0313
Regional dummy- Southeast 0.0905** 0.0710*
Syndicate size 0.0090** 0.0058
Dummy for competitive bid type -0.2354** -0.2006***
Dummy for financial advisor -0.0013 -0.0217
Dummy for bank managed issues -0.0780*** -0.0697***
Dummy for insured issues -0.0403* -0.0946***
Dummy for callable bonds 0.6073*** 0.6249***
Log of issue size 0.0421*** 0.0694***
Dummy for issues underwritten by top 25 underwsiter -0.0439** -0.0227
Dummy for refunding type issues -0.3095*** -0.3067***
Dummy for GO bonds -0.4458*** -0.4433**
TREND variable -0.2252%+* -0.2222%+*
Residual from credit score regression -0.0195*** -0.0184***
Residual from spread regression 0.5473*** 0.4729***
Residual from maturity regression 0.0490*** 0.0546***
Constant term 4.7523*** 4.6086***
N 2694.0000 2694.0000
R-squared 0.7023 0.6842
Adjusted R-squared 0.6992 0.6808

xS and *: Signify statistical significance at, 5 and 10% levels

The maturity risk premium has significant (at 1% implies a 0.20-0.24% lower yield for bonds issued
level) negative coefficient. This implies that whéie  under competitive bid than those issued under
yield curve is upward sloping, the interest rate onnegotiated bid. This is consistent with the findinaf
municipal debt is lower. This could be due to thee  Maes€’ and Braswelt al..
of maturity. When the yield curve is upward sloping Consistent with our expectations, bank
municipalities issue short-term debt to reducergge Managed issues, insured issues, issues underwbijten
cost. Although it is not statistically significanthe  high ranked underwriters and refunding type issales
coefficient of maturity risk premium is negativetine ~ have significant negative coefficients in  both
maturity regression above. Index of local economic’@dressions. Callable bonds have about 0.6% higher
activity has marginally significant (at 10% level) yield than non-callable bonds. The time trend.\biaa
positive effect on the TIC. and r_e3|dual f_ror_n_ the cred_|t_score regression have

Debt service ratio has significant positive negative and significant coefficients. The trendalzle

coefficients in both regressions. Expenditure cager shows the_general dec'”?e In_interest rates over th
) . D e . sample period. The negative coefficient of creddrs
ratio has marginally significant positive coeffioteat

. . o . __implies that high quality issues have lower yiel@his
10% level in the TIC regression. Positive relationsig "consistent with expectations and it indicateat th
between debt service ratio and yield makes economigreit rating has additional information beyond wisa
sense because if the issuer is heavily indebtedhev  gpserved from the general economic conditions and
debt has high financial risk and the yield shodflect  issuer and issue features as argued in Liu andorflak
that. The other coefficients for the issuer featureLikewise the coefficients of the residuals from the
variables are contrary to expectations. spread and maturity regressions are positive and
The coefficient of competitive bid type is negativ statistically significant at 1% level. Issues witligh
and statistically significant in both regressioff$iis  spread and longer maturities have higher yields.
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Table 5: Regression results of yields by credihgatategories. This table presents the regresstuits of TIC and ROY on various variables
by credit rating categories

Dependent variable TIC Dependent variable ROY

Independent variables AAA rated AA rated A rated Arated AA rated A rated
Inflation rate 0.0076 -0.0047 0.0085 0.0073 -0.0071 0.0083
Default risk premium 0.6152*** 0.4702%*** 1.1786*** 0.6006*** 0.4236*** 1.2145%*
Maturity risk premium -0.1042** -0.1181%+* -0.1387* -0.1479%* -0.1645%* -0.1902*+*
Index of state economic activity -0.0008 0.0105*** -0.0006 -0.0010 0.0107*** -0.0002
Log of aggregate revenue -0.0276*+* 0.0162 0.0127 0.0358*** 0.0190 0.0058
HH Index of Revenue sources 0.2278* -0.5712* -035 0.1707 -0.5376* -0.5263**
Debt service ratio (interest expense as 0.2465 78.24 0.0633 0.3963** 0.1518 0.0037
percentage of aggregate rev)

Aggregate Revenue per capita 0.0001 -0.0130 -0.0224  -0.0003 -0.0305 -0.0212
Expenditure coverage ratio 0.0018 -0.0819 0.0029 0232 0.0003 -0.1128
(aggregate rev./aggregate exp)

Dummy for city issued bonds -0.0033 -0.0789 0.0526  -0.0247 -0.0728 0.0459
Regional dummy-Far West 0.0061 -0.0509 0.1624* 1050 -0.0952 0.1564
Regional dummy-Midwest -0.0887* -0.0064 -0.0205 08B9* -0.0233 0.0416
Regional dummy-Northeast -0.1241* -0.1476* -0.1254 -0.1604**+* -0.2248*+* -0.1495
Regional dummy-Southeast -0.0327 0.1491** 0.0594 .0687 0.1307* 0.0773
Syndicate size 0.0086 0.0053 0.0089 0.0059 0.0045 .0030
Dummy for competitive bid type -0.1076*** -0.1426**  -0.1980*** -0.0687* -0.1057* -0.1860***
Dummy for financial advisor 0.0326 0.0539 -0.1084* 0.0357 0.0604 -0.1617*
Dummy for bank managed issues -0.0892** 0.0012 040%* -0.0698* 0.0388 -0.0758
Dummy for insured issues 0.2639*** 0.6215*** -0.1%8 0.2051*** 0.3641* -0.1474
Dummy for callable bonds 0.3740%** 0.4819%* 0.6210 0.4169*** 0.5198*** 0.6636***
Log of issue size 0.0899*** 0.0253 0.0283 0.1195** 0.0392* 0.0513*
Dummy for issues underwritten -0.0479* 0.0237 -@06 -0.0276 0.0141 -0.0672
by top 25 underwriters

Dummy for refunding type issues -0.3459*+* -0.30¥7*  -0.3582*** -0.3532%** -0.2635*** -0.3059***
Dummy for GO bonds -0.1554*+* -0.3840*** -0.3987**  -0.1673** -0.3942++* -0.4139%+*
TREND variable -0.2173%* -0.2622*** -0.1846*** -(108*** -0.2631*** -0.1847%***
Residual from spread regression 0.3028*** 0.4177** (0.3406*** 0.2382*** 0.3695*** 0.2960***
Residual from maturity regression 0.0346*** 0.0486*  0.0495*** 0.0403*** 0.0481*** 0.0535***
Constant term 4.9627** 4.2832%* 4.8981%** 4.7263* 3.9830%** 4.7861%**
R-squared 0.7108 0.7513 0.7414 0.6851 0.7292 0.7200
Adjusted R-squared 0.7034 0.7384 0.7287 0.6770 5a.71 0.7062

N 1082.0000 549.0000 576.0000 1082.0000 549.0000 0606.

*x % and *: Signify statistical significance at, 5 and 10% levels

GO bonds have lower yields than RV bonds evervariables as explanatory variables that rendered th
after controlling for the economic factors, iss@d  econometric analyses unstable. X'X matrix was near
issue features and syndicate characteristics. Téld y singular and could not be invertedjhe results are
difference as implied by the coefficient of GO duynm consistent with the ones obtained above. Some
is about 0.44%. This indicates that the creditngati variables, such as insurance, bank managementsand u
maturity, external economic variables and issutufea  of financial advisor lost some explanatory power. |
do not fully capture the differences in the GO dine  fact the coefficient of the insured dummy became
RV bonds. The differences in the yields between theositive in the regressions within credit rating
two indicate the superior quality of GO bonds beeau categories. Bid type, call feature, refunding typend,
they are supported by the full faith and taxing powf  spread and maturity continue to have significaféat$
the local government. This full faith and taxingwes  with signs consistent with the previous analysdse T
is more than what the credit ratings and otherufeast coefficient of the residual from spread regression
reflect. decreases in magnitude to the range of 0.24 for AAA

As a robustness test, we run the yield regressionated bonds in the ROY regressions to 0.42 for AA
within each credit rating category. Table 5 shohes t rated bonds in the TIC regressions. But still it is
results for AAA, AA and A rated categories for both significant in all the regressions. The dummy
the TIC and ROY(Regression analysis for the B rated identifying the use of financial advisor becomes
and Non-rated issues in the sample were not reliablsignificantly negative in the regressions for theated
due to reduced sample sizes and the many dumnuategory.
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The dummy variable identifying the GO bonds has2.
significant negative coefficient in all regressiofi$is
confirms the previous results. Even within eachditre
rating category, GO bonds cost significantly lowean
RV bonds. The magnitude of the difference increases
credit rating decreases. The implied differencabisut 3
0.16% for the AAA rated issues, about 0.38% for the
AA rated issues and about 0.40% for the A ratedeiss
These results are consistent and close in magnfarde
both TIC and ROY. These results indicate that ¢redi
rating does not fully capture the yield differences
between GO and RV bonds. The difference between
security provided to GO bonds because of the &ithf
and taxing power of the local government is by far
greater than the security provided to RV bonds by
special projects. This difference persists evehiwithe
same credit rating category.

CONCLUSION

This study analyzes the yield differences between
GO and RV bonds issued by city and county
governments during 1990-1999. GO bonds finance”
general expenditures of the municipality and are
supported by the full faith and taxing power of the
municipality. RV bonds finance special revenue
projects and repayment of debt service is from cash
flows of these special projects. Reflecting these
differences, the True Interest Cost (TIC) on RV d®n
is greater than that on GO bonds by an aeeodg
74 basis points. This difference shrinks to 44 dasi
points after controlling for external economic fast
issuer and issue characteristics, syndicate steictu 8.
credit rating and maturity. We tested the impact of
information asymmetry on the municipal bond yields.
We use the original issue spread as a proxy for
information asymmetry. The average spread is 1.172%
for RV bonds and 0.892% for GO bonds and the
difference is statistically significant. This difemce has 9.
significant explanatory power for the yield diffaces
between GO and RV bonds. Credit rating also has
significant explanatory power, but it does not yull

capture the qualitative differences between the twgg

categories of municipal bonds. The difference géssi
and remains statistically significant within eaaledit
rating category. For AAA-rated issues, TIC of RV
bonds is greater than that of GO bonds by an aeerfg

16 basis points. This difference increases as tcredill'

rating decreases.
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