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Direct Versus Indirect Federal Bond Subsidies:
New Evidence on Cost of Capital

MARTIN J. LUBY, PETER ORR, AND RICHARD RYFFEL

The longstanding debate surrounding the most effective way for the U.S. federal gov-
ernment to subsidize state and local government capital‐raising received renewed at-
tention in recent years due to the passage and subsequent expiration of the taxable Build
America Bond (BAB) program. Recent academic studies, as well as reports from the
U.S. Treasury Department, claim that the direct subsidy approach as evidenced by the
BAB program provides greater bond borrowing cost benefits to state and local gov-
ernments compared to traditional tax‐exempt bonds. This research investigates the extent
to which such borrowing cost benefits may be overstated since it appears previous
studies did not adequately account for the early call optionality of tax‐exempt bonds.

INTRODUCTION

The longstanding debate surrounding the most effective way for the U.S. federal government to
subsidize state and local government capital activities received renewed attention in recent years due
to the passage and subsequent expiration of the taxable Build America Bond (BAB) program. This
debate has revolved around direct versus indirect subsidies of the cost of capital. Traditional tax‐
exempt municipal bonds represent the indirect approach, while taxable BABs are an example of the
direct approach. Recent academic studies, as well as reports from the U.S. Treasury Department,
claim that the direct subsidy approach as evidenced by the BAB program provides greater bond
borrowing cost benefits to state and local governments compared to traditional tax‐exempt bonds.

This research investigates the extent to which previous research may have overstated such bor-
rowing cost benefits since it appears such studies did not adequately account for differences in call
optionality between the two types of bonds, traditional tax‐exempts and BABs. These differences in
call optionality have direct implications for the likelihood that state and local governments will be
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able to refinance their debt in the future to re-
duce the overall cost of capital on their fi-
nancings.1 Unfortunately, failure to take into
account call optionality is often common in
studies performed by academics and other
public policy researchers.2 Through matched‐
pair analyses of 43 BAB and tax‐exempt bond
issues sold in California, this paper utilizes re-
funding adjusted yield (RAY), a novel but
more accurate estimate of tax‐exempt bond
capital cost, to better estimate the capital cost
differences between the two subsidy ap-
proaches.

Given other concerns related to the direct
subsidy approach, a more precise estimate of
the benefit of the direct subsidy approach is
valuable as the debate on federal bond sub-
sidies will likely continue given the sizeable
capital needs of state and local governments
and the ongoing scarcity of federal budgetary
resources. This research is especially salient
from a federal infrastructure financing policy
perspective. During the 2016 presidential
campaign, candidate Trump repeatedly sug-
gested a tax credit approach to financing new
infrastructure. His advisors also expressed
support for taxable direct‐subsidy bonds, such
as BABs, as an important component of the financing mix for new infrastructure funding. For
example, a report released by candidate Trump's senior policy advisors Wilbur Ross and Peter
Navarro in October 2016 clearly expressed the incoming administration's acknowledgment of the

APPLICATIONS FOR PRACTICE
• The question of direct versus indirect subsidy

of municipal bonds is more nuanced than
policymakers may have considered. Precision
in setting a direct subsidy rate is vital to
protecting taxpayers while also creating de-
mand for the program.

• Tax‐exempt municipal bond options have fi-
nancial value that needs to be more concretely
considered by issuers in the cost analysis of
direct versus indirect subsidy bonds.

• As shown in our neutral subsidy rate esti-
mates, a 35 percent subsidy rate, like used in
the BAB program, is probably overly gen-
erous in terms of incentivizing state and local
governments to sell taxable direct subsidy
bonds rather than traditional tax‐exempt
bonds. However, it is probably not as gen-
erous as previous studies have suggested. Our
capital cost estimates provide evidence that a
successful taxable direct subsidy bond pro-
gram would likely need a direct subsidy rate
greater than 30 percent.

• The direct subsidy rate for any new federal
municipal borrowing program must account
for not only the direct borrowing cost com-
parison between direct and indirect subsidy
bonds, taking into account the valuable re-
financing features found in the indirect bond
subsidy approach, but also the risk inherent in
federal budget sequestration associated with
the direct subsidy approach.

1In the parlance of the municipal bond market, a refinancing is referred to as a “refunding.” While there are
different types of refundings (advance and current) that have tax policy implications, we will use the terms
“refunding” and “refinancing” interchangeably in this paper.

2For example, the Brookings Institution released a study in 2016 that found the federal government gave up $3.2
billion in tax revenues by allowing governments to finance sports stadiums on a tax‐exempt basis. Brookings
estimated the $3.2 billion estimate based on the interest rate spread between tax‐exempt and taxable bonds. George
Friedlander, a prominent municipal bond market expert, criticized the study on several grounds in The Bond Buyer.
Germane to our study, Friedlander stated one of his criticisms: “The call right has to be priced in.” The Bond Buyer
authors immediately followed that quote with additional context: “The study looks at 20‐year or longer munis and
corporates. Corporates typically have “make‐whole calls,” which discourage issuers from calling them. In contrast,
munis, have 10‐year call dates, and issuers often benefit from calling the bonds” (Hume and Fallor 2016).
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importance of existing bond methods to finance infrastructure as well as its preference for taxable
direct subsidy bonds rather than indirect subsidy tax‐exempt bonds:

We believe that this tax credit‐assisted program could help finance up to a
trillion dollars’ worth of projects over a ten‐year period. This innovative
financing option would serve as a critical supplement to existing financing
programs, public‐private partnerships, Build America Bonds, and other prudent
funding opportunities (Navarro and Ross 2016, 6).

In fact, both Trump and Clinton support the concept of the Build America Bond
program. It permits government issuers to issue taxable bonds instead of the usual
tax‐exempt ones. This provides issuers with access to investors who seek taxable
income and therefore broadens the potential market (Navarro and Ross 2016, 7).

Many infrastructure experts understand that President Trump's tax credit approach is not
feasible for many capital projects since tax credits are irrelevant for projects that do not generate
revenue (Forsyth 2016; Moser 2016). In this sense, traditional debt finance, subsidized either
directly or indirectly by the federal government, will continue to represent the primary financing
mechanism for many infrastructure projects. Given the likelihood that traditional debt finance
will remain an important component of infrastructure funding, this study analyzes the preferred
position proffered by current administration policymakers and many economists (direct subsidy
taxable bonds) compared to the current approach favored by many state and local governments
(indirect subsidy tax‐exempt bonds).3 In addition to better estimating capital cost differences
between the two subsidy approaches, this research also sheds light on the minimum direct
subsidy rate required to induce state and local governments to sell taxable direct subsidy bonds
(like BABs) rather than traditional tax‐exempt bonds.4

3The Trump administration released its infrastructure‐funding plan on February 11, 2018. While the plan did not
include direct subsidy bonds, it did include an expansion of indirect subsidy private activity bonds and incentives
to include more participation from the private sector in the funding and financing of the nation's infrastructure
(Hume 2018). Given the Obama administration's and some in the Trump administration's support for the direct
subsidy approach, it is certainly possible that future iterations of this plan or a future one by a different admin-
istration will include authorization of direct subsidy bonds (Blinder and Kruger 2016).

4This research evaluates the borrowing cost benefits of taxable direct subsidy bonds versus tax‐exempt indirect
subsidy bonds. The capital cost of each approach compared to the capital cost of an unsubsidized taxable bond
financing by the issuer equals the subsidy benefit. The subsidy cost to the federal government is the loss in
foregone tax revenues for the indirect subsidy approach or the cost of the direct subsidy less tax owed on the
interest payments for the direct subsidy approach. A specific estimate of the cost to the federal government of each
subsidy approach is beyond the scope of this study, with the diversity of buyers of tax‐exempt bonds and taxable
municipal bonds based on marginal tax rates complicating the analysis. However, since a financing's capital cost
determines the subsidy benefit for the indirect approach, we can safely claim that the inefficiency of the indirect
approach is overstated or understated by the difference between the different capital cost estimates we find in this
study (i.e., TIC and RAY).
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The paper proceeds as follows. First, we provide an overview of the mechanics of taxable direct
subsidy bonds and traditional tax‐exempt indirect subsidy bonds, as well as a description of the BAB
program. Second, we position this research relative to previous studies that explore the interest cost
differences between the indirect and direct subsidy bond approaches. Third, we detail our data and
methodology in estimating the benefits of the direct subsidy approach, including a description of
RAY. This section also identifies some methodological limitations to our study. Fourth, we describe
the empirical findings of our analysis. Finally, we discuss these findings in the context of potential
federal budgetary policy related to subsidizing state and local government capital activities.

DIRECT AND INDIRECT SUBSIDY BONDS

The federal government has historically provided capital‐financing subsidies to state and local
governments in two ways. By far, the most prevalent way is the provision of tax exemption
on the income received on state and local government bonds, which represents the indirect
subsidy approach. Tax exemption lowers the required interest rate demanded by bond buyers
vis‐à‐vis taxable bond alternatives since tax‐exempt investors will generally not have to pay
taxes on their interest earnings. In this case, buyers make investment decisions based on their
individual after‐tax (taxable equivalent) yield, which is unique to each individual buyer and
determined by their marginal federal tax rate (and state tax rate to the extent the bond also
enjoys state tax exemption). The myriad combinations of tax rates create a fractionalized
municipal bond market and make selling these bonds more difficult. Issuers would optimally
want to find as many buyers as possible in the highest marginal tax rates since such investors
are willing to pay more for the bond as their individual after‐tax yields given any coupon
would be highest. Thus, federal tax exemption indirectly subsidizes state and local government
capital activities by facilitating a reduction in the interest rate paid by state and local gov-
ernments on their tax‐exempt bonds. The second approach is to provide the subsidy directly to
the issuer of taxable bonds. The direct subsidy approach entails the issuance of taxable bonds
by state and local governments, with the federal government providing a cash subsidy directly
to these issuers to offset their interest payments on the bonds. The Build America Bond
program represents the largest usage of the direct subsidy approach.

The BAB program was an attempt by the Obama administration to facilitate more cost‐effective
and efficient capital raising by state and local governments in the immediate aftermath of the 2008/
2009 global financial crisis (GFC). The BAB program was in effect between April 2009 and
December 2010. BABs are taxable municipal bonds that entitled the issuing government to receive
a 35 percent direct federal subsidy of the bond interest expense. This direct subsidy aimed to offset
the higher interest expense of taxable bonds relative to the tax‐exempt issuance alternative.
Measured by the issuance, the BAB program was a considerable success. As shown in Table 1,
state and local governments sold $64 billion and $117 billion in BABs in 2009 and 2010, re-
spectively. This represented 16 percent and 27 percent, respectively, of total municipal bond
market issuance in those years. While the BAB program expired on December 31, 2010, there have
been several Congressional proposals to reinstate the program with President Obama's support as
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well as some suggestions by the Trump administration for instituting a similar approach (Blinder
and Kruger 2016; Navarro and Ross 2016; Puentes and Sabol 2015; Schroeder, 2010a;
Selway 2012; Seymour 2010; West 2011).

In addition to encouraging state and local capital investment at a time of a deep economic
recession, BABs were also a policy response to actual and perceived shortcomings in the tax‐
exempt bond market. In some sense, tax‐exempt bonds since their creation were more a matter
of states’ rights than well‐thought and precisely designed financing tools for states (and later
cities, counties, and other local governmental units). Previous research has documented the
shortcomings of tax‐exempt bonds (Congressional Budget Office 2004; Fortune 1973; Galper
and Peterson 1973). Specifically, tax‐exempt bonds suffer from several targeting shortcomings,
including:

1. The benefit of tax‐exempt interest income is greatest for those buyers in high marginal tax rates
and, thus, wealthier people tend to capture the subsidy at the expense of general federal revenues
and other taxpayers. This creates a social equity issue policymakers need to address.

2. The benefit of tax‐exempt interest income is valuable solely to United States taxpayers,
thus severely limiting the investor base for tax‐exempt bonds.

3. The subsidy is maximized only if every bond is sold to the highest marginal beneficiary
(those in the highest tax bracket), which is rarely the case. When governments sell their
bonds to a mix of low and high tax rate buyers, the rates are set to clear the market for the
lowest marginal taxable equivalent yield buyer (i.e., those in the lowest tax bracket). This
reduces the amount of available subsidy captured by the issuer and increases their cost of
borrowing.

The BAB program aimed to fix all these issues in one fell swoop by creating a homogenous
municipal bond market (all BABs would be fully federally taxable). Rather than delivering the
subsidy inefficiently and indirectly to bond buyers via the tax code, the federal government
delivered the subsidy efficiently and directly to the state or local government via a cash
payment.

With the BAB alternative, state and local governments had the option of issuing traditional
tax‐exempt bonds (and receiving no direct subsidy) or issuing taxable bonds and receiving a
35 percent subsidy. Mechanically, in the context of these options, issuers and their advisors would
estimate (via market polling and comparable bond issuance analysis) the bond yields for both
bond types, subtracting the subsidy to arrive at a comparable after‐subsidy yield for the BABs.
Issuers would choose the approach that resulted in the lowest after‐tax yield. Many issuers
selected the direct subsidy route, as evidenced in Table 1, since they expected it to be less
expensive. Given the recessionary conditions at the time, the scarcity of revenues and low level of
interest rates, issuers discounted the value of (and concerns about) losing the refinancing option
by issuing BABs instead of traditional tax‐exempt bonds, as discussed more fully below. Of
course, low market interest rates generally reduce the value of tax exemption also.

Issuers found the taxable/tax‐exempt issuance arbitrage attractive and, assuming the federal
government had set the subsidy at a level that, in its estimation, was less than the foregone
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revenue of a similar tax‐exempt issuance, all parties are better off, but for the marginal high‐
tax‐bracket tax‐exempt bond buyers.5 That is, the state or local government receives a lower
after‐subsidy cost of borrowing, taxable bond buyers get access to generally high credit quality
long‐dated assets with attractive risk‐adjusted yields, and the federal government reduces its de
facto indirect subsidy by making it directly. Other benefits of the BAB program include a
broadening of the market, which should tend to drive prices up (yields down) and a reduction
of the supply/demand and forward supply calendar constraints, which limited issuer flexibility
(i.e., the thought being the market could only absorb so much supply, so issuers tried to avoid
issuing during large issuance supply weeks).

Rate‐setting and subsidy targeting inefficiencies may have given rise to the idea of direct
subsidy bonds, but despite its perceived inefficiencies, the tax‐exempt municipal bond market
offered issuers benefits beyond subsidized borrowing rates as determined on the closing date.
For state and local governments, if issuers sold their bonds into the broader taxable market,
they would need to hew to the conventions of the taxable market to meet taxable bond buyer
needs. Historically, the tax‐exempt municipal bond market has enjoyed certain unique features
generally accepted by tax‐exempt buyers, which inured to the benefit of issuers. Chief among
those benefits were issuer‐favorable optional redemption provisions, most commonly at
10 years at a price of par (i.e., 10‐year par call). This stands in contrast to the call provisions
standard in the taxable market, which tends to have a redemption price that makes the investor
“whole” given current market conditions (i.e., make‐whole call). The make‐whole type of
redemption is effectively uneconomic to the issuer as it eliminates any potential advantage
gained from lower interest rates.

Tax‐exempt bond call provisions allowed state and local governments to refinance bonds for
savings on either a current or advanced basis.6 This call option was highly valuable during the
extended period of declining interest rates experienced from the early 1980s until the present.
Even absent a declining interest rate environment, state and local governments had grown
accustomed to constantly monitoring their bond portfolio for opportunities to refinance ma-
turities, which had “rolled down the yield curve.” For example, 20‐year bonds issued 12 years
ago with a corresponding 20‐year coupon were now eight years to maturity and issuers could
refinance them at an eight‐year rate, resulting in savings. Many issuers with bond maturities
outstanding would evaluate refinancing candidates coincident with new money issuance and
select maturities to refund, thus generating incremental savings on the back of new money

5The other policy challenge inherent in direct subsidy bonds is the proper setting of the subsidy. One could claim
the proper level should be approximately the average marginal tax rate of the tax‐exempt buyer (implied by the
ratio of some tax‐exempt index to a similar taxable index). Previous research has found this has ranged from
10 and 38 percent (Ang, Bhansali, and Xing 2010b; Atwood 2003; Poterba and Verdugo 2008; Congressional
Budget Office and Joint Committee on Taxation, 2009; Liu and Denison 2014; Longstaff 2011). Our study
provides an estimate of this subsidy rate, taking into account the difference in call options between tax‐exempt and
taxable bonds, which differs from previous studies.

6
“Current refundings” are refinancings of bonds no more than 90 days before the call date. “Advance re-

fundings” are refinancings of bonds more than 90 days from the call date. The Tax Cuts and Jobs Act of 2017
prohibited the use of advance refundings as of December 31, 2017.
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issuances. For revenue bond issuers, in particular, the call flexibility also allowed for low‐cost,
easy debt restructuring if they encountered financial distress or needed unexpected bond
covenant relief. In contrast, the make‐whole provisions of BABs did not allow state and local
governments to capture these refinancing benefits and made restructuring more costly.

In many respects, issuers (with encouragement from financial advisors and investment
bankers) viewed a new money bond issue as the first chapter in the life of the financing. State
and local governments often call their tax‐exempt bonds prior to maturity either to refinance
debt for interest savings, restructure debt, or to retire debt early from excess revenues or
unspent bond proceeds. Thus, issuers became habituated to issuing callable bonds with the
intent to retire them prior to their stated maturity and replace them with new bonds (possibly
even extending the original maturity — often referred to a “scoop and toss” restructuring in
industry parlance). Thus, for many projects, a “lifecycle” or permanent financing was com-
prised of an initial issuance and subsequent refunding issuances (limited only by the IRS
restrictions on refundings) until the entire principal amount was retired.

Indeed, so expected was the future refunding that investors who demanded premium
coupons (to reduce duration) created an incentive for refunding because many callable
bonds were issued with coupons, which resulted in a deep‐in‐the‐money call option em-
bedded in the issue upon issuance. Failing to refund such a bond gave the buyer a higher
than expected return (referred to as a “kick yield”) and exposed the issuer to potential
criticism. The fact that such a multiple financing strategy creates more bond issuance fees
makes it popular amongst municipal bond advisors, insurers, underwriters, rating agen-
cies, bond lawyers, and the like.7

Another downside of the direct subsidy approach is exposure to the federal appropriation
process. While some state and local governments may have downplayed such risk, BAB
issuers later learned that a federal budget sequester could diminish the subsidy. The Budget
Control Act of 2011 resulted in a budget sequester between 2013 and 2020 that reduced BAB
subsidies in those years (i.e., 8.70 percent in 2013, 7.20 percent in 2014, 7.30 percent in 2015,
6.80 percent in 2016, 6.90 percent in 2017, 6.60 percent in 2018, 6.2 percent in 2019, and 5.9
percent in 2020). Such withholding resulted in issuers being obligated to make the larger
taxable payments to bondholders without the expected compensating benefit of having the full
subsidy. A recent study of BAB issuers in Illinois estimated a loss of almost $54 million in
BAB subsidies between 2013 and 2017 (Luby 2017). This left some issuers struggling to make
debt service payments. For the purposes of this study, failure to consider such sequester
reductions overstates the borrowing benefit of BABs. In sum, the lack of optional redemption
flexibility and sequester risk are two significant drawbacks to direct subsidy bonds.

7One other dynamic created by advance refundings—a specific implementation of this multiple issuance ap-
proach, which is no longer permitted—is that for a period of time, there are two series of tax‐exempt bonds
outstanding. This results in two subsidies for the same municipal infrastructure project. The Tax Reform Act of
1986 severely limited such transactions and, as previously mentioned, the Tax Cuts and Jobs Act of 2017
completely prohibited them. The lack of economic call options inherent in BABs precludes this double subsidy
from overlapping issuing for the same project.
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Unlike previous studies, this research aims to incorporate these factors in better estimating the
interest cost benefits of the direct subsidy approach compared to the indirect approach.

PREVIOUS RESEARCH

As discussed in the previous section, the inefficiency of the indirect subsidy approach in
subsidizing state and local government capital activities has been the focus of considerable
research going back as far as several decades and continuing to the present (Bond Market
Association 2004; Congressional Budget Office 2004; Fortune 1973; Galper and
Peterson 1973; Miller 2009). However, it was not until the creation of the BAB program that
researchers could empirically investigate the two subsidy approaches with a large enough data
set. As shown in Table 1, the issuance of taxable direct subsidy BABs represented 16 and 27
percent of the entire municipal bond market in 2009 and 2010, respectively—a significant
share of municipal bond issuance.

The U.S. Treasury Department completed the first analysis of the BAB program. It used a
similar methodology as ours in that it considered 92 paired issues (i.e., state and local gov-
ernments that issued BABs and tax‐exempt bonds on the same day) between April 2009 and
September 2009 (U.S. Department of the Treasury 2010). For these matched pairs of issues, the
U.S. Treasury Department found that issuers of BABs saved on average 31 basis points on
their 10‐year maturities and 112 basis points on their 30‐year bonds compared to traditional
tax‐exempt bonds. The U.S. Treasury Department updated their analysis in 2011 by expanding
the universe of matched pair issues to 528 for bond sales between April 2009 and December
2010 (U.S. Department of the Treasury 2011). In this report, the U.S. Treasury Department
found that issuers realized on average an 84 basis point savings on 30‐year BAB maturities
compared to tax‐exempt bonds and realized significant savings on shorter BAB maturities as
well. The U.S. Treasury Department's analyses are fundamentally different than ours in that
they simply included call features as a dummy control variable in its regression model to
“control” for this difference. However, this does not differentiate between make‐whole and par
call provisions, which have significantly different implications for the likelihood of refinancing
bonds in the future. Call provisions would also manifest themselves in rate differentials on the
bonds. On the contrary, our analysis differentiates between call option types and calculates
what the tax‐exempt cost of capital would be if the call option was actually exercised.

Ang, Bhansali and Xing (2010a) found that BABs saved issuers 54 basis points over what
the issuer would have paid if it sold traditional tax‐exempt bonds. Ang et al.'s methodology is
different from ours in several ways but most relevant to our study is that they used a sample of
bonds that only included “straight” bonds to avoid “dealing with the computational challenges
of valuing call options” (Ang, Bhansali, and Xing 2010a). Luby (2012) analyzed a matched
pair of two bond issues sold by the State of Ohio, considering the differences in underwriting
costs between BABs and traditional tax‐exempt bonds. He found that the BABs provided a
benefit relative to tax‐exempt bonds, on a yield to maturity basis, of between six and 60 basis
points depending on the maturity date of the bond (Luby 2012). However, this analysis only
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looked at the yield to maturity, relied on a willingness to pay methodology, and did not
consider any call option differences, if any, between the bonds. Luby calculated the subsidy
rate whereby the State of Ohio would be indifferent between selling taxable BABs and tra-
ditional tax‐exempt bonds was 24 percent.

Liu and Denison (2014) represent the most recent empirical analysis of the cost benefit of the
Build America Bond program. A subset of their analysis is like ours in that it looks at a matched pair
of BAB and tax‐exempt issues sold in California between April 2009 and December 2010. Their
matched pair includes 53 BAB bond issues and 64 traditional tax‐exempt bond issues sold in
California by 48 different governments on the same day. Like our study, Liu and Denison (2014)
calculate the true interest cost (TIC) on each bond issue, BAB and traditional tax‐exempt. The use of
TIC in measuring capital costs is different from all the previous studies mentioned above. Liu and
Denison found that BABs have on average a 65 basis point lower TIC than traditional tax‐exempts
after controlling for other specific bond issue differences, including callability. They found that the
subsidy rate whereby the matched pair California issuers would be indifferent between selling
taxable BABs and traditional tax‐exempt bonds (what they call the “implied tax rate”) was
25 percent, similar to 24 percent estimated in Luby (2012). Like the U.S. Treasury Department's
analyses, Liu and Denison simply include call features as a control variable in their regression
model, whereas our analysis compares the actual TIC of a BAB issue to a “counterfactual” tradi-
tional tax‐exempt bond issue TIC (what we call RAY) assuming the tax‐exempt bond issue's call
options are exercised at some point in the future.

METHODOLOGY

The BAB program lends itself to the benefits of a matched pair analysis not often available to
researchers of financial instruments. In many cases, state and local governments issued traditional
tax‐exempt bonds and BABs on the same day during the BAB program's life. As described in the
previous section, according to Liu and Denison (2014), 48 different governments issued 64 tax‐
exempt bonds and 53 BABs on the same day in California. Liu and Denison (2014) used these
California matched bond pairs to analyze the potential benefits of the BAB program. The benefit of
this type of matched‐pair analysis is that it mitigates many of the challenges to comparing bor-
rowing costs between different bond issues and issuers. Since the same issuer sells the matched
bond issue pairs on the same day, the only material differences are the bond's tax status (taxable
BAB or traditional tax‐exempt) and possibly the maturity dates of individual bonds within the issue.

Previous research on bond borrowing costs, including Liu and Denison's (2014) paper on
the BAB program, has used the true interest cost (TIC) to measure the capital cost of the bond
issues. TIC is essentially the internal rate of return of a bond issue assuming the bonds are paid
to maturity. However, one of the distinguishing features of tax‐exempt bonds is that issuers
often sell them with a call feature that allows the government to call the bonds early at par.
Such an early par call allows for the refinancing of these bonds for interest cost savings. This is
in contrast with most taxable securities (including most BABs) that only allow early
redemptions at a “make whole call,” which reduces the ability to realize interest cost savings.
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Thus, in this context, using TIC to estimate capital cost on taxable BABs would be appropriate
given the refinancing unlikelihood of these bonds. However, using TIC on tax‐exempt bonds
would not be appropriate, given their refinancing likelihood, and thus would overstate their
capital cost. An alternative cost of a capital metric known as RAY, refunding adjusted yield,
addresses the problematic assumption of TIC that issuers will pay the debt service until
maturity for tax‐exempt bond issues (Orr & Martin, 2019). RAY incorporates the possibility
that a municipal borrower will refinance a new municipal security offering sometime in the
future based on realistic modeling of future bond refinancings.

This research analyzes 43 matched pairs of California bonds (BABs and tax‐exempts)
issued in 2009 and 2010. We gathered these matched pairs of bonds by examining the U.S.
Treasury Department's listing of BABs by state and reading the offering documents (official
statement) for each California BAB issue to see if the issuer also sold a traditional tax‐exempt
issue as part of that issue. From this cross‐examination, we found 52 bond issues (similar to
Liu and Denison). However, eight of these issues were tax‐exempt capital appreciation bonds,
which RAY cannot calculate.8 Thus, we believe the difference in our number of matched pair
BABs in California (43) and Liu and Denison's number (53) is mainly due to their inclusion of
matched pairs that included capital appreciation bonds. These 43 matched pairs include only
BABs that have make‐whole calls since the lack of callability of BABs compared to traditional
tax‐exempts is the primary focus of this study. For capital cost calculation purposes, we
gathered data in each bond issue's official statement (retrieved from the MSRB's EMMA
database) and municipal bond indices data from Bloomberg.

We take the following steps in our analysis for each matched pair. First, we calculate two
TICs for the actual BAB issue: (i) the TIC ignoring the 35 percent federal direct subsidy and
(ii) the TIC incorporating the 35 percent direct subsidy.9 Second, we calculate the TIC and
RAY on the BAB issue assuming the government sold tax‐exempts using the pricing of the
tax‐exempt bonds actually sold by these issuers on the same day.10 This essentially represents
the counterfactual of the issuers selling tax‐exempt bonds rather than a taxable BAB. A
confounding element to the calculation of the counterfactual capital cost is that for most
matched pairs, there was not complete overlap in terms of the maturity dates of the actual
BABs sold and the actual tax‐exempt bonds sold. For example, in many cases, the tax‐exempt
bonds had shorter maturities than the BABs did.11 In these cases, we cannot directly observe
what the tax‐exempt yields would be for the BABs if the BABs were sold tax‐exempt. In the
event of limited or no overlap, we construct the counterfactual tax‐exempt yield curve in the

8Because of the significant difference in structure and repayment terms, capital appreciation bonds and current
interest bonds are not easily comparable in terms of bond prices/yields.

9All‐in‐TIC is different than TIC in that all‐in‐TIC takes into account issuance costs. Our TIC and RAY
calculations are essentially all‐in‐TIC and all‐in‐RAY since we assume 0.50 percent for the cost of issuance.
10We assume issuers would sell the counterfactual bonds with a ten‐year par call, the standard call feature in the
tax‐exempt bond market today.
11In general, taxable bond buyers are interested in longer‐dates maturities. As such, the primary pricing benefit of
taxable versus tax‐exempt bonds was on the longer end of the curve, which state and local governments exploited
in terms of the amortization schedule they used in structuring the tax‐exempt and taxable bonds.
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following manner: (i) we observe the spread of the longest dated actual tax‐exempt bond to
Bloomberg's AAA tax‐exempt municipal bond index for that maturity and (ii) we add that
spread to the Bloomberg tax‐exempt AAA yield for each BAB maturity in which there was no
overlap with an actual tax‐exempt maturity.

Third, we compare the actual BAB TIC taking into account the 35 percent subsidy and the
counterfactual tax‐exempt TIC and RAY, to estimate the benefit of the direct subsidy approach
(actual BAB) compared to the indirect subsidy approach (counterfactual tax‐exempt). Fourth,
based on the BAB TIC ignoring the 35 percent federal subsidy, we then calculate two “neutral
subsidy rates” for each issue: (i) the direct subsidy rate at which issuers would have been
indifferent between issuing tax‐exempt bonds and taxable BABs using TIC for the tax‐exempt
capital cost and (ii) the direct subsidy rate at which issuers would have been indifferent
between issuing tax‐exempt bonds and taxable BABs using RAY for the tax‐exempt capital
cost. The difference between these two neutral subsidy rates represents the overstatement of
benefit of the direct subsidy rate compared to the indirect subsidy rate by using TIC rather than
RAY as the capital cost estimate. Table 2 provides a summary of the four steps assuming a
hypothetical matched pair with a bullet maturity BAB and tax‐exempt bond.

Orr and Martin (2019) offer a detailed description of the RAY methodology.12 For the more
casual reader, RAY is the yield that recovers the market price from the average of simulated
debt service adjusted for future refunding activity. We calculate RAY assuming 5,000 simu-
lations with current refundings executed based on the opportunity index criteria used by many
governments.13 Given issuers are essentially holding unhedged call options embedded in their
bonds, it is appropriate to use a real‐world market model for yield curve simulations since
standard bond option “pricing” models would not be appropriate in this setting (Nawalkha and
Rebonato 2011). This model is particularly well suited to municipal call options/refunding
analysis because it allows us to capture the dynamics of both the tax‐exempt borrower's and
taxable escrow markets simultaneously. While some of the assumptions of the RAY approach
are different than other option‐adjusted spread (OAS) models (Kalotay and May 1998; Zhang
and Li 2004), the general approach is the same and RAY resides in the general ecosystem of
models that consider the value of the option to call the bonds early for interest cost savings in
determining its capital cost estimate, which is not accounted for in studies using TIC.

Our study's methodology has some limitations. As RAY relies on the historical pattern of
interest rate environments, the primary limitation of this methodology is that the future may not
look like the past. However, this can work in both directions; that is, the future interest rate
environment may be more or less conducive to refinancing our sample of bonds for interest
cost savings. As such, it is impossible for us to determine if our RAY estimates likely overstate
or understate what the actual capital cost will be for the counterfactual tax‐exempt approach.
Another limitation of the study is its generalizability. Our study essentially represents a rel-
atively small convenience sample of 43 bonds sold in California. In addition, California is a

12This analysis can be provided by the authors upon request.
13For an example of opportunity cost index criteria in deciding to refund bonds, see http://www.tos.ohio.gov/
Documents/Investor/OBM-Debt%20and%20Derivative%20Mgt%20Policy-2015%20Final.pdf.
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“specialty state” with high state income tax rates that make tax‐exempt California bonds
more attractive to in‐state investors, which may not be applicable to other states. Thus, we are
limited in generalizing our findings to the universe of BAB and tax‐exempt bonds and therefore
one should treat our results as more “illustrative” than “definitive.” However, it should again
be noted that the matched pair approach offers the benefit of better control of issuer‐ and
market‐specific factors that may confound other econometric analyses.

RESULTS

Table 3 provides detail on the California bond issues used in our analysis. The table arranges
the issuance by the dated date of each issue. There were 43 bond issues, which included a total
par amount of $12.8 billion in BABs and $5.2 billion in traditional tax‐exempts, sold between
June 2009 and December 2010. On an issue‐by‐issue basis, the BAB issues were generally
larger on average ($300 million) than the tax‐exempt bond issues ($120 million).14 The largest
BAB and tax‐exempt issues were $1.37 billion sold by Los Angeles Unified School District
and $524 million by California State Public Works, respectively. The smallest BAB and tax‐
exempt issues were $51 million and $5 million, respectively, sold by San Mateo Union High
School District. The BABs were longer‐dated on average, with an average life of 23.6 com-
pared to 10.0 average life for the tax‐exempt issues.

TABLE 2
Methodology Summary: Step‐by‐Step, Hypothetical Example, Bullet Maturity

Step Action Result Calculation

Step 1 Calculate BAB TIC before 35% subsidy 10%
Calculate BAB TIC after 35% subsidy 6.5% (10% × (1− 35%))

Step 2 Calculate counterfactual TIC 8.0%
Calculate counterfactual RAY 7.5%

Step 3 BAB benefit over counterfactual tax‐exempt (TIC) 1.5% (8.0%− 6.5%)
BAB benefit over counterfactual tax‐exempt (RAY) 1.0% (7.5%− 6.5%)
% overstatement of BAB benefit by using TIC instead

of RAY
33.33% ((1.5%− 1.0%)/1.5%)

Step 4 Neutral subsidy rate based on TIC 20% 1− (8.0%/10%)
Neutral subsidy rate based on RAY 25% 1− (7.5% /10%)
% understatement of neutral subsidy rate by using TIC

instead of RAY
25% ((25%− 20%)/20%)

14The difference in the size of the bond issues do pose a modest limitation in terms of the bonds being truly
matched pairs. However, we would expect that the larger size BAB issues would have bond yields lower than tax‐
exempts since they were sold in larger tranches since there is generally more investor demand for larger tranches.
Thus, our results related to the estimated benefit of BABs over tax‐exempts may be slightly overstated due to
differences in bond size.
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TABLE 3
California Build America Bonds (BABs)

Issuer Dated date
BAB par
amount

Tax‐exempt par
amount

Southern California Metropolitan Water
District

6/25/2009 78 22

Tuolumne Wind Project Authority 7/14/2009 152 276
Metropolitan Water District of Southern

California
8/11/2009 250 81

Oakland Union School District 8/12/2009 71 88
Pasadena Unified School District 9/17/2009 85 40
City & County of San Francisco 10/7/2009 130 38
Los Angeles Unified School District 10/15/2009 1,370 206
California State Public Works 10/29/2009 250 524
Southwestern Community College 11/5/2009 90 10
Los Angeles Department of Water and Power 12/3/2009 346 141
Los Angeles Department of Airports 12/3/2009 307 246
University of California 12/17/2009 429 95
City of Riverside 12/22/2009 68 32
City of Fresno 2/3/2010 91 67
San Diego County Water Authority 2/4/2010 526 98
Oxnard Financing Authority 2/11/2010 84 16
San Mateo Union High School District 2/17/2010 51 5
Calleguas‐Las Virgenes Public Financing

Authority
2/24/2010 77 21

Los Angeles Unified School District 3/4/2010 1,251 479
City & County of San Francisco 3/24/2010 209 121
California State University 4/6/2010 205 147
California State Public Works 4/21/2010 246 83
San Francisco Unified School District 5/27/2010 72 100
Los Angeles Department of Water and

Power
6/2/2010 616 52

City & County of San Francisco 6/8/2010 193 47
San Francisco City & County Public

Utilities
6/17/2010 418 57

Northern California Power Agency 6/24/2010 177 99
Northern California Power Agency 6/24/2010 110 99
San Francisco City & County Public Utilities 8/4/2010 344 103
University of California 9/30/2010 486 196
San Diego County Regional Airport

Authority
10/5/2010 215 313

East Bay Municipal Utility District 10/20/2010 150 58
City of Los Angeles 10/21/2010 177 200
Bay Area Toll Authority 11/4/2010 475 410
San Diego County Regional Transportation

Commission
11/10/2010 339 11

(continued)
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Table 4 details calculation of TIC and RAY for each issue (i.e., actual BAB and counter-
factual tax‐exempt TIC and RAY). Figure 1 provides a visual representation of these three cost
of capital estimates for each bond issue. From these calculations, the table and graph show the
capital cost benefit (if any) of BABs versus the counterfactual tax‐exempt based on separate
calculations of TIC and RAY. The average BAB TIC without and with the 35 percent federal
subsidy was 6.53 percent and 4.26 percent, respectively. The average counterfactual tax‐
exempt TIC was 4.90 percent, which represented a 64 basis point increase over the BAB TIC
assuming the full 35 percent subsidy (4.26 percent).15 While our universe of bonds is slightly
different from those Liu and Denison (2014) used, our result is very similar to their finding of a
65 basis point lower BAB TIC than traditional tax‐exempts (Liu and Denison 2014). The
average counterfactual tax‐exempt RAY was 4.61 percent, which represented a 35 basis point
increase over the BAB TIC assuming the full 35 percent subsidy.16 However, using RAY
rather than TIC as the capital cost estimate results in a 29 basis point reduction in the benefit of

TABLE 3 (Continued)

Issuer Dated date
BAB par
amount

Tax‐exempt par
amount

Los Angeles County Metropolitan
Transportation Authority

11/16/2010 574 158

Santa Clara Valley Transportation Authority 11/17/2010 470 176
University of California 11/18/2010 700 48
Riverside County Transportation

Commission
11/30/2010 112 38

City of Newport Beach 11/30/2010 107 20
City of Riverside 12/16/2010 133 7
San Francisco City & County Public

Utilities
12/22/2010 351 87

Orange County Local Transportation
Authority

12/23/2010 294 59

Total 12,879 5,174
Averages 300 120

Note: California BABs sold on the same date as tax‐exempt bonds by same issuer (par amount in $ millions).
Source: Source: U.S. Treasury Department and bond official statements.

15The difference in borrowing cost between the subsidized BABs and their paired counterfactual tax‐exempt
issues based on TIC is roughly 0.64 percentage points. The T‐statistic for the matched pair test (‐12.49) is
statistically significantly non‐zero at the 99 percent level; based on a counterfactual tax‐exempt issue using TIC,
the subsidized BABs have a cheaper cost of capital.
16The difference in borrowing between the subsidized BABs and their paired counterfactual tax‐exempt issues
based on RAY is roughly 0.35 percentage points. The T‐statistic for the matched pair test (‐6.37) is statistically
significantly non‐zero at the 99 percent level; based on a counterfactual tax‐exempt issue using RAY, the sub-
sidized BABs have a cheaper cost of capital.
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BABs over traditional tax‐exempts. Figure 2 illustrates the cost of capital difference under all
three scenarios for a specific California bond issue, namely the $486,130,000 Board of Regents
of the University of California bonds sold in September 2010. For these bonds, the BAB TIC
with the subsidy was 3.905 percent, the counterfactual tax‐exempt TIC was 4.684 percent, and
the counterfactual tax‐exempt RAY was 4.261 percent. For these bonds, using RAY rather than
TIC resulted in a 42 basis point reduction in the benefit of BABs over traditional tax‐exempt
bonds.

Based on this analysis, using TIC instead of RAY in estimating the capital cost of tax‐
exempt bond alternative results, on average, in a 45 percent overstatement in the benefit of
taxable BABs versus traditional tax‐exempts (i.e., ((0.64%− 0.35%)/0.64%)). Moreover, there
were five bond issues wherein the counterfactual tax‐exempt RAY was actually lower than the
BAB TIC, assuming the full 35 percent subsidy. This represents issues whereby the govern-
ment would have been better off issuing traditional tax‐exempts rather than taxable BABs.

Table 5 details the “neutral subsidy rate” (i.e., the federal subsidy rate whereby the issuer
would be indifferent between selling traditional tax‐exempt bonds or taxable BABs) for each
bond issue based on TIC and RAY. Based on the counterfactual tax‐exempt TIC, the average
neutral subsidy rate was 24.61 percent. This is consistent with Luby (2012) and Liu and

FIGURE 1
California Build America Bonds (BABs). California BABs Sold on the Same Date as Tax‐
Exempt Bonds by Same Issuer, Comparison of Actual BABs versus Counterfactual Tax‐

Exempt.
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Denison (2014), who estimated the implied subsidy rates to be 24 percent and 25 percent,
respectively. However, based on the counterfactual tax‐exempt RAY, the average neutral
subsidy rate was 29.22 percent. Thus, based on this analysis, using TIC instead of RAY results
in an almost 19 percent understatement in the neutral subsidy rate (i.e., ((29.22%− 24.61%)/
24.61%)) needed to entice governments to sell taxable BABs instead of traditional tax‐exempt
bonds.

Tables 4 and 5 estimated the benefit of taxable BABs and the neutral subsidy rate, assuming
the bond issuers received the full 35 percent direct subsidy from the federal government.
However, there was always a risk that the federal government would reduce their bond sub-
sidies and state and local governments realized such risk as a result of the federal budget
sequester that was implemented between 2013 and 2018. Tables 6 and 7 estimate the actual
capital cost for the $250 million Metropolitan Water District of Southern California BABs
dated August 11, 2009, taking into account budget sequester amounts in fiscal years 2013
through 2018 that reduced federal subsidies. Tables 6 compares the actual BAB capital cost to
the counterfactual TIC and RAY, assuming the Metropolitan Water District of Southern
California sold tax‐exempt bonds. The actual BAB TIC rose from 4.165 percent to 4.211
percent, taking into account the effect of the federal budget sequester. The counterfactual tax‐
exempt RAY was 4.385 percent, which represented a 22 basis point increase over the expected
BAB capital cost but only a 17 basis point increase over the actual BAB capital accounting for
the sequester. Table 7 translates the capital cost estimate from TIC into dollars of debt service.
The expected benefit of the BABs relative to traditional tax‐exempt bonds as measured by
RAY was $7.5 million but was reduced to $5.5 million after accounting for the sequester
reductions. Table 7 also provides a sense of the difference between RAY and TIC in terms of
the estimate of counterfactual cost of capital in debt service terms. The total debt service under

FIGURE 2
$486,130,000 Regents of the University of California, Limited Project Revenue Bonds, 2010

Series F (BABs), Comparison of Actual BABs versus Counterfactual Tax‐Exempt.

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 23



T
A
B
L
E
5

C
al
if
or
ni
a
B
ui
ld

A
m
er
ic
a
B
on

ds
(B
A
B
s)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

So
ut
he
rn

C
al
if
or
ni
a

M
et
ro
po
lit
an

W
at
er

D
is
tr
ic
t

6/
25
/2
00
9

6.
19
6%

4.
76
5%

4.
27
4%

76
.9
0%

68
.9
7%

23
.1
0%

31
.0
3%

T
uo
lu
m
ne

W
in
d

Pr
oj
ec
t
A
ut
ho
ri
ty

7/
14
/2
00
9

6.
96
3%

5.
93
5%

5.
50
5%

85
.2
5%

79
.0
7%

14
.7
5%

20
.9
3%

M
et
ro
po
lit
an

W
at
er

D
is
tr
ic
t
of

So
ut
he
rn

C
al
if
or
ni
a

8/
11
/2
00
9

6.
38
7%

4.
83
2%

4.
38
5%

75
.6
6%

68
.6
5%

24
.3
4%

31
.3
5%

O
ak
la
nd

U
ni
on

Sc
ho
ol

D
is
tr
ic
t

8/
12
/2
00
9

9.
55
5%

6.
46
8%

6.
46
8%

67
.6
9%

67
.6
9%

32
.3
1%

32
.3
1%

(c
on

ti
nu

ed
)

24 Public Budgeting & Finance / Summer 2020



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

Pa
sa
de
na

U
ni
fi
ed

Sc
ho
ol

D
is
tr
ic
t

9/
17
/2
00
9

7.
06
9%

4.
55
4%

4.
08
1%

64
.4
2%

57
.7
2%

35
.5
8%

42
.2
8%

C
ity

&
C
ou
nt
y
of

Sa
n

Fr
an
ci
sc
o

10
/7
/2
00
9

6.
49
8%

4.
82
4%

4.
38
3%

74
.2
4%

67
.4
5%

25
.7
6%

32
.5
5%

L
os

A
ng
el
es

U
ni
fi
ed

Sc
ho
ol

D
is
tr
ic
t

10
/1
5/
20
09

5.
79
3%

4.
74
0%

4.
24
9%

81
.8
3%

73
.3
6%

18
.1
7%

26
.6
4%

C
al
if
or
ni
a
St
at
e
Pu

bl
ic

W
or
ks

10
/2
9/
20
09

8.
41
2%

6.
01
8%

6.
01
8%

71
.5
5%

71
.5
5%

28
.4
5%

28
.4
5%

So
ut
hw

es
te
rn

C
om

m
un
ity

C
ol
le
ge

11
/5
/2
00
9

7.
19
5%

4.
92
5%

4.
46
5%

68
.4
6%

62
.0
5%

31
.5
4%

37
.9
5%

L
os

A
ng
el
es

D
ep
ar
tm

en
to

f
W
at
er

an
d
Po

w
er

12
/3
/2
00
9

5.
87
6%

4.
70
8%

4.
27
5%

80
.1
2%

72
.7
4%

19
.8
8%

27
.2
6%

(c
on

ti
nu

ed
)

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 25



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

L
os

A
ng
el
es

D
ep
ar
tm

en
t
of

A
ir
po
rt
s

12
/3
/2
00
9

6.
50
4%

5.
23
4%

4.
76
3%

80
.4
8%

73
.2
4%

19
.5
2%

26
.7
6%

U
ni
ve
rs
ity

of
C
al
if
or
ni
a

12
/1
7/
20
09

6.
61
0%

4.
96
0%

4.
48
4%

75
.0
3%

67
.8
3%

24
.9
7%

32
.1
7%

C
ity

of
R
iv
er
si
de

12
/2
2/
20
09

6.
29
7%

4.
63
6%

4.
18
6%

73
.6
2%

66
.4
7%

26
.3
8%

33
.5
3%

C
ity

of
Fr
es
no

2/
3/
20
10

6.
72
8%

5.
22
1%

4.
86
5%

77
.6
0%

72
.3
1%

22
.4
0%

27
.6
9%

Sa
n
D
ie
go

C
ou
nt
y

W
at
er

A
ut
ho
ri
ty

2/
4/
20
10

6.
17
6%

4.
84
5%

4.
41
5%

78
.4
6%

71
.4
9%

21
.5
4%

28
.5
1%

O
xn
ar
d
Fi
na
nc
in
g

A
ut
ho
ri
ty

2/
11
/2
01
0

6.
96
6%

5.
14
5%

4.
79
5%

73
.8
6%

68
.8
4%

26
.1
4%

31
.1
6%

Sa
n
M
at
eo

U
ni
on

H
ig
h

Sc
ho
ol

D
is
tr
ic
t

2/
17
/2
01
0

6.
67
1%

4.
27
8%

4.
27
8%

64
.1
3%

64
.1
3%

35
.8
7%

35
.8
7%

(c
on

ti
nu

ed
)

26 Public Budgeting & Finance / Summer 2020



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

C
al
le
gu
as
‐L
as

V
ir
ge
ne
s
Pu

bl
ic

Fi
na
nc
in
g
A
ut
ho
ri
ty

2/
24
/2
01
0

5.
91
7%

4.
03
8%

4.
03
8%

68
.2
4%

68
.2
4%

31
.7
6%

31
.7
6%

L
os

A
ng
el
es

U
ni
fi
ed

Sc
ho
ol

D
is
tr
ic
t

3/
4/
20
10

6.
92
0%

5.
04
1%

4.
50
9%

72
.8
4%

65
.1
5%

27
.1
6%

34
.8
5%

C
ity

&
C
ou
nt
y
of

Sa
n

Fr
an
ci
sc
o

3/
24
/2
01
0

5.
60
8%

3.
74
5%

3.
74
5%

66
.7
9%

66
.7
9%

33
.2
1%

33
.2
1%

C
al
if
or
ni
a
St
at
e

U
ni
ve
rs
ity

4/
6/
20
10

6.
47
6%

4.
54
3%

4.
17
9%

70
.1
5%

64
.5
2%

29
.8
5%

35
.4
8%

C
al
if
or
ni
a
St
at
e
Pu

bl
ic

W
or
ks

4/
21
/2
01
0

7.
32
4%

5.
73
2%

5.
27
9%

78
.2
6%

72
.0
8%

21
.7
4%

27
.9
2%

Sa
n
Fr
an
ci
sc
o
U
ni
fi
ed

Sc
ho
ol

D
is
tr
ic
t

5/
27
/2
01
0

5.
78
1%

4.
27
3%

3.
81
7%

73
.9
1%

66
.0
3%

26
.0
9%

33
.9
7%

(c
on

ti
nu

ed
)

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 27



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

L
os

A
ng
el
es

D
ep
ar
tm

en
to

f
W
at
er

an
d
Po

w
er

6/
2/
20
10

5.
97
5%

4.
86
8%

4.
42
1%

81
.4
8%

74
.0
0%

18
.5
2%

26
.0
0%

C
ity

&
C
ou
nt
y
of

Sa
n

Fr
an
ci
sc
o

6/
8/
20
10

5.
63
7%

4.
26
4%

4.
26
4%

75
.6
4%

75
.6
4%

24
.3
6%

24
.3
6%

Sa
n
Fr
an
ci
sc
o
C
ity

&
C
ou
nt
y
Pu

bl
ic

U
til
iti
es

6/
17
/2
01
0

5.
86
3%

4.
85
1%

4.
44
1%

82
.7
4%

75
.7
5%

17
.2
6%

24
.2
5%

N
or
th
er
n
C
al
if
or
ni
a

Po
w
er

A
ge
nc
y

6/
24
/2
01
0

7.
35
7%

5.
36
4%

4.
99
3%

72
.9
1%

67
.8
7%

27
.0
9%

32
.1
3%

N
or
th
er
n
C
al
if
or
ni
a

Po
w
er

A
ge
nc
y

6/
24
/2
01
0

5.
69
1%

5.
14
9%

5.
14
9%

90
.4
7%

90
.4
7%

9.
53
%

9.
53
%

Sa
n
Fr
an
ci
sc
o
C
ity

&
C
ou
nt
y
Pu

bl
ic

U
til
iti
es

8/
4/
20
10

5.
90
7%

4.
09
7%

4.
09
7%

69
.3
6%

69
.3
6%

30
.6
4%

30
.6
4%

(c
on

ti
nu

ed
)

28 Public Budgeting & Finance / Summer 2020



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

U
ni
ve
rs
ity

of
C
al
if
or
ni
a

9/
30
/2
01
0

5.
98
7%

4.
68
4%

4.
26
1%

78
.2
4%

71
.1
7%

21
.7
6%

28
.8
3%

Sa
n
D
ie
go

C
ou
nt
y

R
eg
io
na
l
A
ir
po
rt

A
ut
ho
ri
ty

10
/5
/2
01
0

6.
67
0%

4.
79
2%

4.
41
6%

71
.8
4%

66
.2
0%

28
.1
6%

33
.8
0%

E
as
t
B
ay

M
un
ic
ip
al

U
til
ity

D
is
tr
ic
t

10
/2
0/
20
10

5.
16
4%

4.
36
4%

3.
84
8%

84
.5
2%

74
.5
3%

15
.4
8%

25
.4
7%

C
ity

of
L
os

A
ng
el
es

10
/2
1/
20
10

5.
74
9%

4.
62
0%

4.
15
0%

80
.3
7%

72
.1
9%

19
.6
3%

27
.8
1%

B
ay

A
re
a
T
ol
l

A
ut
ho
ri
ty

11
/4
/2
01
0

6.
93
8%

5.
02
7%

4.
71
4%

72
.4
5%

67
.9
5%

27
.5
5%

32
.0
5%

Sa
n
D
ie
go

C
ou
nt
y

R
eg
io
na
l
T
ra
ns
.

C
om

m
is
si
on

11
/1
0/
20
10

6.
79
6%

4.
92
8%

4.
44
4%

72
.5
2%

65
.3
9%

27
.4
8%

34
.6
1%

(c
on

ti
nu

ed
)

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 29



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

L
os

A
ng
el
es

C
ou
nt
y

M
et
ro
po
lit
an

T
ra
ns
.

A
ut
ho
ri
ty

11
/1
6/
20
10

5.
62
8%

4.
58
6%

4.
58
6%

81
.5
0%

81
.5
0%

18
.5
0%

18
.5
0%

Sa
nt
a
C
la
ra

V
al
le
y

T
ra
ns
po
rt
at
io
n

A
ut
ho
ri
ty

11
/1
7/
20
10

5.
80
2%

4.
50
0%

4.
50
0%

77
.5
7%

77
.5
7%

22
.4
3%

22
.4
3%

U
ni
ve
rs
ity

of
C
al
if
or
ni
a

11
/1
8/
20
10

6.
49
0%

4.
92
8%

4.
92
8%

75
.9
4%

75
.9
4%

24
.0
6%

24
.0
6%

R
iv
er
si
de

C
ou
nt
y

T
ra
ns
po
rt
at
io
n

C
om

m
is
si
on

11
/3
0/
20
10

6.
84
9%

5.
28
6%

4.
80
3%

77
.1
8%

70
.1
3%

22
.8
2%

29
.8
7%

C
ity

of
N
ew

po
rt
B
ea
ch

11
/3
0/
20
10

6.
96
1%

4.
94
8%

4.
94
8%

71
.0
8%

71
.0
8%

28
.9
2%

28
.9
2%

C
ity

of
R
iv
er
si
de

12
/1
6/
20
10

7.
56
0%

5.
84
7%

5.
84
7%

77
.3
3%

77
.3
3%

22
.6
7%

22
.6
7%

(c
on

ti
nu

ed
)

30 Public Budgeting & Finance / Summer 2020



T
A
B
L
E

5
(C

on
ti
nu

ed
)

C
al
cu
la
ti
on

of
N
eu
tr
al

Su
bs
id
y
R
at
es

B
as
ed

on
al
l‐i
n
T
IC

an
d
al
l‐i
n
R
A
Y

(A
)

(B
)

(C
)

(D
)

(E
)

Is
su
er

D
at
ed

D
at
e

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(B
)/
(A

)

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

as
a

pe
rc
en
ta
ge

of
ac
tu
al

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

(C
)/
(A

)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

T
IC

(1
00
%

−
D
)

N
eu
tr
al

su
bs
id
y

ra
te

be
tw

ee
n

ac
tu
al

B
A
B

an
d

co
un

te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
ba

se
d
on

al
l‐i
n

R
A
Y

(1
00
%

−
E
)

Sa
n
Fr
an
ci
sc
o
C
ity

&
C
ou
nt
y
Pu

bl
ic

U
til
iti
es

12
/2
2/
20
10

6.
99
1%

5.
16
8%

4.
74
2%

73
.9
3%

67
.8
3%

26
.0
7%

32
.1
7%

O
ra
ng
e
C
ou
nt
y
L
oc
al

T
ra
ns
po
rt
at
io
n

A
ut
ho
ri
ty

12
/2
3/
20
10

6.
85
7%

5.
15
3%

5.
15
3%

75
.1
5%

75
.1
5%

24
.8
5%

24
.8
5%

A
ve
ra
ge
s

6.
53
0%

4.
90
4%

4.
60
8%

75
.3
9%

70
.7
8%

24
.6
1%

29
.2
2%

N
ot
e:

C
al
if
or
ni
a
B
A
B
s
so
ld

on
th
e
sa
m
e
da
te

as
ta
x‐
ex
em

pt
bo

nd
s
by

th
e
sa
m
e
is
su
er
.

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 31



T
A
B
L
E
6

$2
50
,0
00
,0
00

M
et
ro
po

lit
an

W
at
er

D
is
tr
ic
t
of

So
ut
he
rn

C
al
if
or
ni
a,

W
at
er

R
ev
en
ue

B
on

ds
,
Se
ri
es

20
09
D

(B
ui
ld

A
m
er
ic
a

B
on

ds
)

C
os
t
of

ca
pi
ta
l
st
at
is
ti
cs

ta
ki
ng

in
to

fe
de
ra
l
bu

dg
et

se
qu

es
te
r

(A
)

(B
)

(C
)

(D
)

(A
)−

(D
)

(B
)−

(D
)

Is
su
er

D
at
ed

da
te

E
xp

ec
te
d

B
A
B

al
l‐i
n

T
IC

w
it
ho

ut
su
bs
id
y

E
xp

ec
te
d

B
A
B

al
l‐i
n

T
IC

w
it
h

fu
ll
su
bs
id
y

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
h

su
bs
id
y

ad
ju
st
ed

fo
r
bu

dg
et

se
qu

es
te
r

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

E
xp

ec
te
d

B
A
B

al
l‐i
n

T
IC

w
it
h

fu
ll
su
bs
id
y

m
in
us

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

A
ct
ua

l
B
A
B

al
l‐i
n

T
IC

w
it
h

su
bs
id
y

ad
ju
st
ed

fo
r
bu

dg
et

se
qu

es
te
r

m
in
us

C
ou

nt
er
-

fa
ct
ua

l
ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

M
et
ro
po
lit
an

W
at
er

D
is
tr
ic
t
of

So
ut
he
rn

C
al
if
or
ni
a

8/
11
/2
00
9

6.
38
7%

4.
16
5%

4.
21
1%

4.
83
2%

4.
38
5%

−
0.
22
0%

−
0.
17
4%

32 Public Budgeting & Finance / Summer 2020



T
A
B
L
E
7

$2
50
,0
00
,0
00

M
et
ro
po

lit
an

W
at
er

D
is
tr
ic
t
of

So
ut
he
rn

C
al
if
or
ni
a,

W
at
er

R
ev
en
ue

B
on

ds
,
Se
ri
es

20
09
D

(B
ui
ld

A
m
er
ic
a

B
on

ds
[B
A
B
s]
)

D
eb
t
se
rv
ic
e
st
at
is
ti
cs

ta
ki
ng

in
to

fe
de
ra
l
bu

dg
et

se
qu

es
te
r
(d
eb
t
se
rv
ic
e
in

$)

E
xp

ec
te
d

B
A
B

al
l‐

in
T
IC

w
it
ho

ut
su
bs
id
y

E
xp

ec
te
d

B
A
B

de
bt

se
rv
ic
e

w
it
ho

ut
su
bs
id
y

E
x-

pe
ct
ed

B
A
B

al
l‐

in
T
IC

w
it
h
fu
ll

su
bs
id
y

E
xp

ec
te
d

B
A
B

de
bt

se
rv
ic
e
w
it
h

fu
ll
su
bs
id
y

A
ct
ua

l
B
A
B

al
l‐

in
T
IC

w
it
h

su
bs
id
y

ad
ju
st
ed

fo
r

bu
dg

et
se
-

qu
es
te
r

A
ct
ua

l
B
A
B

de
bt

se
rv
ic
e

w
it
h

su
bs
id
y

ad
ju
st
ed

fo
r

bu
dg

et
se
qu

es
te
r

C
ou

n-
te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
al
l‐

in
T
IC

C
ou

nt
er
fa
c-

tu
al

ta
x‐

ex
em

pt
al
l‐

in
T
IC

de
bt

se
rv
ic
e

C
ou

n-
te
rf
ac
-

tu
al

ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

C
ou

nt
er
fa
c-

tu
al

ta
x‐

ex
em

pt
al
l‐

in
R
A
Y

de
bt

se
rv
ic
e

6.
38
7%

57
6,
57
6,
17
8

4.
16
5%

46
2,
27
4,
51
5

4.
21
1%

46
4,
25
1,
94
1

4.
83
2%

50
6,
01
7,
11
8

4.
38
5%

46
9,
82
3,
58
4

D
if
fe
re
nc
e
fr
om

ex
pe
ct
ed

B
A
B

de
bt

se
rv
ic
e
w
ith

fu
ll
su
bs
id
y

43
,7
42
,6
02

7,
54
9,
06
8

D
if
fe
re
nc
e
fr
om

ex
pe
ct
ed

B
A
B

de
bt

se
rv
ic
e
w
ith

su
bs
id
y
ad
ju
st
ed

fo
r
bu
dg
et

Se
qu
es
te
r

41
,7
65
,1
77

5,
57
1,
64
3

Luby et al. / Direct Versus Indirect Federal Bond Subsidies 33



TIC (i.e., assuming the issuer does not refinance the bonds) was $506,017,118, while total debt
service under RAY (assuming a refinancing) was $469,823,584. This represents a $36,193,534
increase in estimated debt service costs by using tax‐exempt TIC rather than RAY.

Table 8 extends the analysis beyond estimating the benefit of BABs based on different
capital cost assumptions. Specifically, the table provides estimates of RAY assuming either a
current or advance refunding. As previously stated, the Tax Cuts and Jobs Act of 2017
prohibited state and local governments from executing advance refundings. This prohibition
aimed to reduce the federal tax expenditure loss from state and local governments having two
bond issues outstanding financing the same project for extended periods. However, many
market participants believed such advance refunding restrictions would increase borrowing
costs significantly for state and local governments. This prohibition did not include current
refundings, which include bonds whose call date is within 90 days. The analysis provided in
the previous tables all assumed current tax law—that is, the prohibition of advance refundings
but the allowance of current refundings. Table 8 shows that the average tax‐exempt RAY
assuming current refundings was 4.608 percent, and 4.590 percent if assuming advance
refundings were allowable. This represents a 1.8 basis point increase in capital costs by
restricting advance refundings. This results in a 0.99 percent decrease in the neutral subsidy
rate from 29.51 percent to 29.22 percent.

DISCUSSION

The results described in the previous section provide a quantification of the overstatement of
the capital cost benefit of BABs compared to traditional tax‐exempt bonds accounting for
differences in call optionality. Our analysis of California issuers who sold BABs and tax‐
exempt bonds on the same day shows that BABs generally represented a lower cost of bor-
rowing for most governments. However, based on our RAY estimates, such benefit is sub-
stantially smaller than the findings from previous research. Specifically, using TIC and thus not
considering the likelihood of future refinancing results in a 45 percent overstatement in the
borrowing cost benefit of BABS compared to tax‐exempt bonds and a 19 percent under-
statement in the neutral subsidy rate. In addition, the benefit of BABs over tax‐exempt bonds is
not absolute. In fact, a few issuers would have realized interest cost savings by selling tra-
ditional tax‐exempt bonds compared to BABs based on RAY.

Moreover, except for the BABs sold by the Metropolitan Water District of Southern
California, our analysis does not adjust BAB TIC estimates for the budget sequester that
reduced federal bond subsidies between 2013 and 2017. As shown in our analysis of the
Metropolitan Water District of Southern California, the federal budget sequester reduced the
benefit of BABs even further compared to the capital cost accounting for the likelihood of tax‐
exempt bonds being refinanced in the future as captured in our RAY calculation. While the
budget deal reached in February 2018 ended the sequester for some spending, it did not include
BAB subsidies. BABs are still exposed to federal budget appropriation risk and still subject to
the sequester. In fact, at the end of 2017, there was a concern that the pending tax bills that
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Congress needed to reconcile would require 100 percent of BAB subsidies to be zeroed out due
to PAY‐GO requirements under a previous federal budget law passed in 2010 (Hume 2017).

In terms of implementing a new direct subsidy bond program in the future, federal poli-
cymakers should be cognizant of the “burn” many state and local governments felt with the
sequester in terms of their BAB subsidies being reduced. Such “burn” was exacerbated when
some issuers realized that they could not economically refinance their BABs due to their make‐
whole call provisions. Policymakers should also be aware of other concerns that many state
and local governments have in terms of direct subsidy bonds related to increased administrative
burden and concern about the loss of fiscal autonomy (Creswell 2010; Luby 2012; McDonald
and Hart 2010; Schroeder, 2010a). These potential downsides need to be considered with the
findings of this study, which shows that BABs are not as beneficial over traditional tax‐
exempts as prior research suggests after accounting for differences in call optionality between
the two types of subsidy bonds.

Taken together, these drawbacks offer strong policy implications for the optimal structure of
a direct subsidy bond program. As shown in our neutral subsidy rate estimates, a 35 percent
subsidy rate, as used in the BAB program, is probably overly generous in terms of incentiv-
izing state and local governments to sell taxable direct subsidy bonds rather than traditional
tax‐exempt bonds. However, it is probably not as generous as previous studies have suggested.
That is, while some previous research has shown the implicit tax rate (neutral subsidy rate) in
the mid‐20s, federal policymakers should be leery of such estimates. Assuming state and local
government financial managers are cognizant of the borrowing cost benefit of the 10‐year par
call included in most tax‐exempt bonds, our capital cost estimates provide evidence that a
successful taxable direct subsidy bond program would likely need a direct subsidy rate greater
than 30 percent. President Obama proposed the creation of the America Fast Forward (AFF)
bond program in 2013, whereby the U.S. Treasury Department would provide a 28 percent
direct subsidy on AFF bonds (Puentes and Sabol 2015). While the AFF bond program never
became law, the estimates in this study cast doubt on whether a 28 percent subsidy would have
incentivized governments sufficiently to use such a program extensively.

Finally, our estimation of the capital cost for our sample of California issues based on
current versus advance refunding structures is highly salient, given the recently enacted tax
reform legislation. The government finance community, including issuers, bond dealers,
municipal advisors, and bond counsels, were almost universally against the advance refunding
prohibition as ultimately included in the Tax Cuts and Jobs Act of 2017 (Hume and
Tumulty 2017). However, our analysis shows that the interest cost benefits for the counter-
factual tax‐exempt bonds—assuming the availability of an advance refunding—was existent
but relatively small (i.e., 1.8 basis points) compared to issuers waiting to refund their bonds on
a current refunding basis. This provides additional support to the importance of systematically
valuing the call option and, specifically, to the notion that state and local governments are not
necessarily worse off waiting until the call date to refinance their debt (Boyce and
Kalotay 1979; Kalotay and May 1998; Orr and de la Nuez 2013; Orr and de la Nuez 2014; Orr
and Martin, 2019; Zhang and Li 2004). Of course, these results are only representative of 43
counterfactual bond issues, so we need to be careful offering strong policy implications based
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on this finding. In addition, the analysis assumes that the future interest rate environment
approximates the past, which, of course, may not be the case. Nevertheless, such results
certainly warrant further exploration given the likelihood that the municipal bond community
will be advocating in the future for the federal government to repeal or relax this advance
refunding restriction.

CONCLUSION

This is the first study to our knowledge that estimates the benefit of the direct bond subsidy
approach taking into account differences in the specific call features between taxable and tax‐
exempt bonds. We believe this study provides a more accurate estimate of the capital cost
differences between subsidy approaches. Such estimates offer policy implications for the
setting of the optimal subsidy rate assuming the federal government institutes a new direct
subsidy bond program in the future. In general, given other considerations of the direct subsidy
approach compared to the indirect approach as well as the impact of the recent federal budget
sequester on BAB subsidies, federal policymakers likely need to be more aggressive than
previously thought in terms of setting a subsidy rate that will induce state and local govern-
ments to issue taxable direct subsidy bonds. Of course, a more generous subsidy comes at the
cost of a larger budget outlay to the federal government. In addition, there is no guarantee that
there will be a substantial “take‐up” of a new direct subsidy bond program given some state
and local governments’ sour taste from the BAB program and their ongoing concern of
exposure to the federal appropriation process and resulting sequester risk and the reduced
refinancing opportunities afforded by taxable bonds.
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