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TOOLS FOR EFFECTIVE REFUNDING ANALYSIS

QUANTITATIVE ANALYSIS

One of the most important elements to PMA’s financial advisory practice — an element that distinguishes us from our
competitors — is our thoughtful approach to the analysis involved in each bond issue. In particular, we emphasize utilizing
a variety of tools when considering a refunding of existing bonds. Often, many public finance professionals simply use
the Best Practices outlined by the Government Finance Officers Association (GFOA) in order to recommend a refunding.
These Best Practices suggest that any refunding should provide the issuer a net present value (NPV) savings of at least
3-5% of the par refunded. As a result, some public finance professionals will recommend a refunding as long as this
threshold is met or exceeded. The analytical tools detailed below will demonstrate PMA’s more strategic approach to
bond refundings.

First, the call date can be used to capture economic savings. If, at any time before the call date, the current market has
interest rates that are sufficiently lower than the interest rates on the existing bonds, then the issuer can likely refund
those bonds with the lower interests and pocket the difference as economic savings. This is a common use of the call
date and one that many issuers take advantage of in order to reduce debt service payments.

However, the decision to refund the bonds must consider negative arbitrage. Negative arbitrage exists for advance
refundings in which the refunding occurs at least 90 days before the call date and the issuer is required to establish an
escrow that earns interest at a rate less than the interest rate paid on the bonds. Negative arbitrage works against the
savings of a refunding and in some cases can be so prohibitive that it does not make sense to execute the refunding
even in a low interest rate environment. In such cases, it may be more reasonable to wait and shorten the escrow period
to significantly reduce the negative arbitrage — perhaps even wait to do a current refunding in which the refunding occurs
within 90 days of the call date.

With a refunding opportunity, an issuer must balance the current estimate of savings and the opportunity cost of higher
savings with a shorter escrow. A common rule of thumb is that the amount of negative arbitrage in an advance refunding
should not exceed the amount of net present value savings. Another common rule of thumb, as stated earlier, is to
execute the refunding as long as there is at least 3-5% NPV savings. PMA’s approach to this question goes further and
uses an analysis that creates one advance refunding scenario with current interest rates and one current refunding
scenario with the same interest rates. The difference between the two scenarios is the effect of the negative arbitrage
and movement down the yield curve. Consequently, the current refunding will always show a better savings result for the
issuer. At that point, we perform another analysis that determines how much interest rates need to rise from the time of
the advance refunding to the time of the current refunding such that the issuer is indifferent between the two scenarios.
This is called the breakeven point. If the breakeven point is, for example, 30 basis points, then as long as interest rates
do not rise by more than 30 bps then the issuer would benefit by waiting to do a current refunding. Once the breakeven
point is provided, the issuer must consider the probability that interest rates will rise by the amount of the breakeven point
and if they are willing to assume the risk that it will do so.

A more sophisticated tool to analyze a refunding opportunity is an efficiency model which compares the estimated
present value savings to the value of the call option exercised. This method uses sophisticated statistical analysis to
compare estimated interest rates to the hypothetical market movements between now and the call date using Monte
Carlo simulations. If the resulting refunding efficiency ratio is high enough, it means the contemplated refunding captures
most or all of the lost option value. This model suggests an advance refunding opportunity is efficient if the refunding
efficiency is above 95%.



Other factors to consider when evaluating a refunding opportunity:

e Savings associated with each refunded maturity — It is not necessary to refund all the
callable bonds since bonds closer to the call date sometimes save little or not at all.

e Relative value among available yield curves — An analytical refunding approach determines
where bank qualification provides the most value.

e Overall savings level — On small refundings, the savings should at least exceed what the
vendors are being paid in fees.

Lastly, the call date provides financing flexibility to an issuer. Selling a new money bond issue may require existing bonds
to be restructured to a later date in order to make room for the interest expense of the new bond issue. This restructuring
is costly and may be extremely so if there is significant slope in the yield curve. Having call dates on bonds will help
mitigate this cost because when those bonds are restructured, they are escrowed to the early call date as opposed to the
long maturity date. In some cases, this may prevent several years’ worth of interest expense. Also, with the US Tax code
limitation of only one advance refunding, a restructuring to accomplish new money objectives could be more costly if the
bonds have to be sold as taxable.

PMA'’s approach to advance refunding an issuer’s debt is one of the several factors that distinguishes our service from
our competitors. We believe that a quantitative and analytical practice is necessary to provide our clients with sound
advice that is impartial and serves the issuer’s best financial interest. Doing so fulfills our fiduciary duty as mandated by
the Municipal Securities Rulemaking Board and is a large reason why our clients continually look to us as their trusted
Financial Advisor.

DISCLAIMER

The information contained herein is solely intended to suggest/discuss potentially applicable financing applications and is not intended to be a
specific buy/sell recommendation, nor is it an official confirmation of terms. Any terms discussed herein are preliminary until confirmed in a
definitive written agreement. Any portion of this presentation prepared by persons or companies not affiliated with PMA is solely the
responsibility of such preparer and PMA disclaims all responsibility for such information.

The analysis or information presented herein is based upon hypothetical projections and/or past performance that have certain limitations. No
representation is made that it is accurate or complete or that any results indicated will be achieved. In no way is past performance indicative of
future results. Changes to any prices, levels, or assumptions contained herein may have a material impact on results. Any estimates or
assumptions contained herein represent our best judgment as of the date indicated and are subject to change without notice. Examples are
merely representative and are not meant to be all-inclusive.

The information set forth herein was gathered from sources which we believe, but do not guarantee, to be accurate. Neither the information,
nor any options expressed, constitute a solicitation by us for purposes of sale or purchase of any securities or commodities.
Investment/financing decisions by market participants should not be based on this information.

You should consider certain economic risks (and other legal, tax, and accounting consequences) prior to entering into any type of transaction
with PMA Securities, Inc. or PMA Financial Network, Inc. It is imperative that any prospective client perform its own research and due diligence,
independent of us or our affiliates, to determine suitability of the proposed transaction with respect to the aforementioned potential economic
risks and legal, tax, and accounting consequences. Our analyses are not and do not purport to be appraisals of the assets, or business of the
District or any other entity. PMA makes no representations as to the actual value which may be received in connection with a transaction nor
the legal, tax, or accounting effects of consummating a transaction. PMA cannot be relied upon to provide legal, tax, or accounting advice. You
should seek out independent and qualified legal, tax, and accounting advice from outside sources. This information has been prepared for
informational and educational purposes and does not constitute a solicitation to purchase or sell securities, which may be done only after client
suitability is reviewed and determined.

Securities, public finance and institutional brokerage services are offered through PMA Securities, Inc. PMA Securities, Inc. is a broker-dealer
and municipal advisor registered with the SEC and MSRB, and is a member of FINRA and SIPC. Prudent Man Advisors, Inc., an SEC registered
investment adviser, provides investment advisory services to local government investment pools. All other products and services are provided
by PMA Financial Network, Inc. PMA Financial Network, Inc., PMA Securities, Inc. and Prudent Man Advisors (collectively “PMA") are under
common ownership. Securities and public finance services offered through PMA Securities, Inc. are available in CA, CO, FL, GA, IL, IN, IA, KS, M,
MN, MO, NE, OH, OK, PA, SD, TX and WI. This document is not an offer of services available in any state other than those listed above, has been
prepared for informational and educational purposes only and does not constitute a solicitation to purchase or sell securities, which may be
done only after client suitability is reviewed and determined. All investments mentioned herein may have varying levels of risk, and may not be
suitable for every investor. For more information, please visit us at www.pmanetwork.com. For institutional use only.
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