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MMA Independent and
Data Driven

Municipal Industry is an Evaluated Market

- The comparison to residential real estate is apt

=  Mutual fund evolution in late 1970’s positively aggregated capital for larger projects
=  Misconception that all 1+ million CUSIPs could be accurately evaluated every day and

=  Belief that municipal bonds were tradeable uniform securities with broad underlying
liquidity — a promise of daily liquidity

=  1980’s high interest rates miscast the municipal market’s purpose
= 1990’s created a perception that market could be quantified
=  December 2003 SEC filed charges against mutual fund for municipal price manipulation

=  Derivatives have been an influential but not a recognized force on benchmarks and
evaluations

= [Insurance proliferation reinforced false confidence in data and market uniformity

=  Municipals are an evaluated market both for price and credit — while more data exists it is
limited and quality inconsistent

=  The exemption creates a dynamic where profits are derived only by prices rising and there is
an inability to arbitrage overvalued securities

= 55,000+ issuers create an eclectic constituency that can be vulnerable to inconsistent
communication of financial health and management



MMA Independent and
Data Driven

Benchmark Timeline — Defining Data Events

. Delphis Hanover 1963 - for primary pricing.

. MMD 1981 - to apply technical analysis to municipals

= 1986 — municipal futures contract — “early reads” begin in 1991

. 1994 MMD sold to Thomson

= 1995-1996 Bond Buyer Index manipulation involving options on municipal futures - $100M in “free” premium
= 1995 municipal bond funds began to index returns per SEC

. IDC pays Lehman’s MMD bill to evaluate Index 1990’s -2000’s

. 1999 municipal daily yield change moves from 5 bps to 1 bps

. 1999 MMA created a AAA benchmark

= 1Q05 MMD benchmark change coupon to 5% - $1B 30-yr MMD rate lock trade

= 2Q08 benchmarks improved into quarter-end as Salt River “over traded” — hedge fund makes $20M

= 4Q08 benchmarks rallied into year-end so funds could salvage a losing year — MMD coupon changed 6 times
= November 2010 tobacco bond evaluations from 7 trades served as catalyst for mutual fund outflows

. August 2012 MSRB hosts benchmark providers after NYT article July 2012 on “Rigging”

. October 2015 ICE buys IDC

= August 2016, Bloomberg buys Barclays (Lehman) Index for $787M

= October 2016 ICE buys S&P

] 2018 Thomson-Reuters (MMD) sold to Blackstone — renamed Refinitiv

= 4Q18 municipal benchmarks amplified into year-end to generate positive returns for the year

= 2019 Refinitiv sold to London Stock Exchange



MMA Independent and
Data Driven

Investment Grade Dominates Municipals

- 90% of outstanding municipal bonds are rated as investment grade

Breakdown of Outstanding Municipals (%)
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MMA Independent and
Data Driven

Investment Grade and Benchmarks Linked

LMIS: (Barclays):

10yr Wake Co., NC
MMA: PAR 0.97 0.96 0.93 0.98
MMA: 5% g 1.00" 0.97" 0.99
MMD ’ 0.98" 0.99
LMIS ’ 0.97

LMIS: (Barclays):

MMA: 5% 10yr Wake Co., NC
MMA: PAR 0.99 0.98 0.99 0.97
MMA: 5% g 1.00" 1.00" 0.99
MMD ’ 1.00" 1.00

LMIS 0.99



MMA Independent and
Data Driven

Longer Maturities Similar to Intermediate

MMA: PAR
MMA: 5%
MMD
LMIS: Long

MMA: PAR
MMA: 5%
MMD
LMIS: Long

MMA: 5%
0.97

MMA: 5%
0.99

LMIS: (Barclays):

MMD
0.95
L4
0.99
L4

Long-Term Salt River, AZ

0.95
L4
0.97
L4
0.99
L4

LMIS: (Barclays):

MMD
0.99
L4
1.00
L4

0.94
0.96
0.98
0.99

Long-Term Salt River, AZ

0.98
L4

1.00
L4

1.00
L4

0.92
0.94
0.93
0.95



MMA Independent and
Data Driven

Municipal Data Has Limits

- Divergence in responsibilities and use

David J. Madigan, who once worked at M.M.D., said that the company had tried
to caution financial institutions not to use the index as an exact measure of
municipal bond prices.

“It wasn’t supposed to be the base for prices,” said Mr. Madigan, now the chief
investment officer at Breckinridge Capital Advisors.

Mr. Madigan said that M.M.D. published the rates to clients each day after talking
with big banks about the prices they paid for particular munis. Using these sorts
of conversations made the rates vulnerable to manipulation by the banks that
M.M.D. consults, according to Mr. Madigan and other market watchers.

- New York Times, July 30, 2012



MMA Independent and
Data Driven

Few Days of Large Price Movement

-Analysis of benchmark data becomes more nuanced
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Independent and
Data Driven

Price Discovery Creates Opportunity

- Especially at the conclusion of performance periods

Price Performance %
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MMA Independent and
Data Driven

Different Methods Create Opportunity

- June outperformance of BVAL benefitted issuer’s use of Bloomberg benchmark
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MMA Independent and
Data Driven

Evaluation Business is What Matters

- Bloomberg and ICE want to be similar to compete for clients’ data acceptance

Correlation: MMD to BVAL
Closer Relationship as ICE and Bloomberg Evaluation Competition
Increased After Bloomberg's Acquisition of Barclay's Indexes
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MMA Independent and
Data Driven

Benchmarks from Major Players Similar

- Mimic MMD is the goal to generate evaluation acceptance and revenue

Total Yield Change 10y MMA | 10y BVAL| 10y ICE |10y MMD| 10y Trs

01/18- 01/19 0.40 0.22 0.26 0.24 0.22
Correlation-5 day Change
01/18 01/19) BVAL Treasury
0.95 0.94 0.95 0.75
sope .| [ | |
MMA 0.75 0.75 0.73 0.46
Correlation
10yr (01/18-01/19) MMA:5% MMD FL(BVAL) FL(FTID) Treasury
BVAL 0.85 1.00 0.93 0.97 0.94
MMA: 5% 0.83 0.90 0.95 0.84
MMD 0.94 0.97 0.94
FL (BVAL) 0.94 0.80
Slope
10yr (01/18-01/19) MMA:5% MMD FL(BVAL) FL(FTID) Treasury
BVAL 0.76 0.98 0.85 0.87 0.94
MMA: 5% 0.92 0.98 1.01 0.95
MMD 0.87 0.87 0.96

FL (BVAL) 0.92 0.93



MMA ;.5 ™
Creating Performance — 2008 & 2018

- How is this able to be transparent in a commercial context?

Two Notable Periods When MMD Amplified
Performance Coincided with Fund Investor Activity
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MMA

Independent and
Data Driven

Going Forward Benchmark Ambiguity

- As market couponing changes there is an impact on accuracy and price discovery

% of Total Issuance, 2014 (%)

New Issue Cpn Distribution Across Curve, 2014 Negotiated Sales:
Lower Cpns Structures Far Less Prevalent vs. 2019 Across Curve
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MMA Independent and
Data Driven

Secondary Trading Affects Price Discovery

- Fewer small block trades, above average institutional
- The regulatory question is which institutions price the market daily

Institutional Retail
Number of Municipal Trades: $1M or more Number of Municipal Trades: $500k or less
January 2009 - November 2019 January 2009 - November 2019
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MMA Independent and
Data Driven

More Taxable Municipals Change Benchmark

- It could be time to use the Treasury curve as market increases its pricing comfort

Taxable Issuance as a % of Total: 2010-2019*
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MMA Independent and
Data Driven

Industry Benchmark Discussion

- What is the goal?

=  One benchmark?

=  Degree of transparency?

=  Whois responsible for oversight of daily process?

= How are issuers best served?

=  How are investors best served?

=  How are underwriters best served?

= All benefit from lowest yields? (Except for new buyer)

=  Adversity as in 2008 (MMD) and 2013 (Bloomberg) stressed benchmark practices - what do
we learn from history?

=  When secondary trading low or primary pricing light, how is data vulnerable?

=  How is the industry informed when benchmark process, assumptions, personnel or
ownership change?

=  Academic or regulatory study to examine transactions, benchmark and evaluation
relationships?

=  Whois providing the key price discovery for benchmarks and evaluations on any given day?
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@ Benchmark Yield Curves

® Importance of Benchmark Yield Curves

« Benchmark yield curves provide reference prices for municipal bonds,
especially if the underlying transactions are scarce/illiquid

« A method of measuring the value of a sectionof the bond market

* Atool used by issuers, investors and other financial professionals to describe the market, and to
compare the rate of return on specificsecurities

* Atool that allows performance to be compared relative to a point in the market, accounting for
differences in couponing, call feature, and credit.

« Benchmarks can also help post-trade analysis of execution quality

» A metric that should track the same spot in the market, so that performance can be measured across
time and different market environments

e Characteristics of a Useful Benchmark
» Transparency of data and methodology of benchmark yield curves

« Cost of access to benchmark yield curves



MMD AAACurve

+ MMD AAA G.O.Curve
(MMD)

MMD Yields
° Key CharaCte rIStICS REDISTRIBUTION PROHIBITED. Contact clientservice@tm3.com to inquire about proper licensing. =]
= 59 coupon MMD Tax Exempt Yields 1-30 YR Tax Exempt Yield Curve Changes MMD Taxable Yields 1-30 YR Yield Curve Assumptions
. 10_year par call Municipal Yield Curves as of 12/10/2019 -l“'STOR\'CALFuGE
L AAA rated State GO General Obligations "AAA" Coupon Range -
"AAA" PRE-RE INSURED "AA" A" "BAA" "LOW" "HIGH"
bonds
) 1 2020 1.04 1.04 1.12 107 143 1.42 5.00 5.00
= 30 tenor points 2 2021 1.05 1.05 1.15 110 120 1.49 5.00 5.00
3 202 1.06 1.06 1.2 112 125 1.55 5.00 5.00
. 4 202 1.07 1.07 1.27 115 131 1.60 5.00 5.00
e Most Wldely used 5 2024 1.1 112 1.33 120 138 1.68 5.00 5.00
benchmark in the 6 2025 118 1.20 1.4 129 146 1.78 5.00 5.00
L 7 2026 1.25 1.27 1.48 136 153 1.86 5.00 5.00
munICIpaI market g 2027 1.3 1.33 155 143 160 192 5.00 5.00
o 2028 1.38 1.63 151  1.68 2.00 5.00 5.00
10 2029 1.45 1.1 159 175 2.07 5.00 5.00
e MMD is produced by 1 2030 1.52 1.82 168 135 217 5.00 5.00
A 12 2031 1.56 1.86 174 190 2.1 5.00 5.00
Thomson Municipal Market
. 13 2032 1.60 1.90 179 1.94 2.25 5.00 5.00
Monitor (TMB) owned by 14 2033 1.64 1.94 184 199 2.29 5.00 5.00
Renitiv, an independent 15 2034 1.68 1.98 188 205 233 5.00 5.00
. . 16 2035 1.72 2.02 192 209 2.37 5.00 5.00
third-party provider of
17 2036 1.76 2.06 196 213 2.41 5.00 5.00
financial markets data and 18 2037 1.80 2.10 2.00 217 245 500 5.00
Infrastructu re 19 2038 1.83 213 203 2.20 2.48 5.00 5.00
20 2029 1.86 216 206 223 2.51 5.00 5.00
21 2040 1.89 219 209 226 2.54 5.00 5.00
° Subscription cost relatively 2 2041 1.92 2.22 212 229 2.57 5.00 5.00

] 23 2042 1.95 2.25 2.15 2.32 2.60 5.00 5.00
high



@ Interpolated MMD

Interpolated AAA
REDISTRIBUTION PROHIBITED. Contact clientservice@tm3.com to inquire about proper licensing. Ll.;tl 'r:.
Interpolated AAA Yields as of 12/09/2019*
HISTORICAL PAGE

¥R MATURITY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV XEC
1 2020 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05
2 2021 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06
3 2022 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07 1.07
4 2023 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.05 1.05 1.08 1.08 1.08
5 2024 1.10 1.10 1.10 1.1 1.1 11 1.1 in 112 1.12 1.12 1.12
G 2025 1.15 1.1%5 1.16 1.16 1.47 117 1.17 1.18 1.18 1.13 1.19 1.19
7 2026 1.22 1.23 1.23 1.24 1.24 1.25 1.25 1.25 1.26 1.26 1.26 1.26
3 2027 1.27 1.27 1.28 1.28 1.29 1.29 1.30 1.20 1.1 1.1 1.32 1.32
9 2023 1.34 1.34 1.35 1.35 1.36 1.36 1.37 1.37 138 1.38 1.39 1.39
10 2029 1.42 1.42 1.43 1.43 1.44 1.44 1.44 1.45 1.45 1.45 1.46 1.46
1 2030 1.43 1.48 1.49 1.49 1.50 1.50 1.51 1.51 1.52 1.52 1.53 1.53
12 2021 1.54 1.54 1.55 1.55 1.56 1.56 1.56 1.56 1.57 1.57 1.57 1.57
13 2032 1.58 1.58 1.50 1.58 1.60 1.60 1.60 1.60 1.61 1.61 1.61 1.61

*Monthly interpolated MMD AAA yields are estimated using a siraight line calculation between the current, early. mid and |ate dated MMD AAA yields and are
meant to approximate intra-year MMD AAA yields.

Source: Bloomberg & TM3



Other Benchmark Yield Curves

EMMA Help | Contact Us

| EMMA
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Electronic Municipal Market Access Search py CUSIP, Description, State, etc. -

A service of the MS
A service of the MSRB Advanced Search
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Municipal Yield Curves and Indices

View daily and historical yield curves and indices from third-party providers, and additional information, including the methodology used by each provider.
For more information on yield curves and indices, visit EMMA Help.
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BVAL® AAA Municipal Curves

Daily Yield Curves = Historical Yield Data
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BondWave AA QCurve
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+ BVALAAA Callable
Curve (BVAL)

e Key characteristics:
= 5% coupon
» 10-year parcall
= Offer-side
= Constant maturity
= 32 tenor points

e BVAL s produced by
Bloomberg L.P., an
independent third-party
financial software, data
and media company

e Base Curve is free via
MSRB’s EMMA website

e BVAL interpolated curve
requires a Bloomberg
subscription
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Interpolated BVAL

Tue Dec 10 2019 NY 3PM Interpolate to Custom Date [iERBtiiel] & Yield 1.03
Year Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Mow Decs
2020 1.03 1.04, 104 105 105 105 105 105 1.05 1085
2021 1.05 1.05 1.05 1.05 105 1.05 105 105 106/ 1.06
2022 1.06 1.06| 1.06 1.06 106 1.06 106 1.07| 1.07| 107
2023 1.07 1.07| 107 107 107 108 108 108 1.08/ 1.08
2024 1.0 109 1.100 110 1.1 111 111 J1( 1.1 1.12
2025 1.13 1.14| 1.14 115 1.15 1.15 116 117 1.17
2026 1.1 1.20( 1200 1.21| 121 122 1.23 1.24 1.24
2027 1.260 1.27| 1.27| 128 128 129 129 1.31 1.31
2028 1.33 134 134 135 135 136 136 1.38 1.38
2029 140 141 141 142 143 143 144 145 146
2030 148 148 149 149 150 150 151 1.52| 1.52
2031 1. 3 153 154 154 155 155 155 156 1.57| 1.57
2032 1.58 1.59| 159 159 160 160 1.61 1.61 1.62
2033 1.63 163 164 1.64 1.65 1.65 1.65 1.66 1.67
2034 1.68 168 1463 1.68 169 169 1.69 1.70, 1.70
2035 1.7} 172 1.72 172 173 173 1.73 1.74 1.74
2036 1.7 1.76| 176 176 176 1.77 L.77 1.78| 1.78
2037 1.79 179 179 179 130 180 1.80 1.0 1.81
2038 1.82 1.82| 1.82 182 183 183 1.83 1.4 184~
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@ BVAL and MMD closely track
one another

» Average difference in any
maturity since January 1st,
2019 is less than 1 basis
point (-0.5 to 1.5bps)

¢ Maximum variance in any
maturity since January 1st,
2019 is roughly Sbps

Source: Bloomberg & TM3

Benchmark Yield Curves

BVAL AAA vs. MMD Rate Comparison
1/2/19-12 to 12/4/19

Basis Point Variation Percentage Variation
Maturity Avg. Min. Max. >1bps <1bps Within 1bps

1Year -0.5bps -4.7bps 3.2bps 17.67% 39.22% 43.10%

S Year 0.6bps -4.6bps 6.4bps 50.00% 23.28% 26.72%
10 Year 0.5bps -3.7bps 5.0bps 36.64% 23.28% 40.09%
15 Year 1.0bps -3.2bps 6.4bps 49.14% 9.48% 41.38%
20 Year 0.5bps -2.7bps 4.4bps 34.91% 18.53% 46.55%
30 Year 1.5bps -2.8bps 4.9bps 73.71% 11.64% 14.66%

BVAL & MMD 5 YR, 10 YR & 30 YR Rates
—BVAL5 YR —BVAL 10 YR —BVAL30YR

-- MMD 30YR

---MMD 5 YR

---MMD 10 YR

6/2/2019

f2/2019
&/2/2019
/22019
10/2/ 2018
11/2/2019
12/2/2019

a a a jal a
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® Characteristics of the BVAL
that compare favorably to
other benchmarks:

+ BVAL s a trade data
algorithmic based model with
viewable observations that
have been incorporated into the
curve.

BVAL also provides viewable
impact of contributor
submissions

BVAL frequency of publication
is dependable and predictable,
produced hourly from 9am-
4pm, providing more timely
information to the municipal
market.

BVAL is publicly available to all
market participants through the
MSRB’s EMMA website.

© BVAL AAA Callable Curve
BWAL AAR Baseline Curve

BVAL AAACurve
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@ Principles for Financial Benchmarks

@ “The Principles should be understood as a set of recommended practices that should be implemented by
Benchmark Administrators and Submitters.

@ Submissions to Benchmarks: As described in the January Consultation Report, there are a variety of methods by which
different forms of data are developed, collected and transmitted to Administrators. The Submission process may create
additional vulnerabilities to the determination process if not addressed by appropriate controls and policies. For example,
there may be conflicts of interests in and incentives to manipulate the determination process where the Submitters
are also Market Participants with stakes in the level of the Benchmarks. Furthermore, there may be other conflicts of
interests and opportunities for manipulative conduct created by the possibility of voluntary and/or selective Submissions, the
varied composition of Submitters, and discretion in the selection of data to be submitted.

@ These Principles also address vulnerabilities in the Submission process (e.g., conflict of interest, improper
communication between Submitters and Administrators, selective Submission of data) by outlining the responsibilities that
should be undertaken by Submitters (i.e., a Submitter Code of Conduct).

@ If the procedures and policies concerning the Methodology do not contain adequate detail, the ability of Stakeholders to
evaluate the credibility of a Benchmark may be restricted. Furthermore, a lack of transparency may allow abusive conduct
to influence Benchmark determinations. Low transparency in the absence of strong internal controls may also create
opportunities for gaming Submissions to influence a Benchmark.

¢ Benchmark Administrators should publically disclose the extent of their compliance with the Principles annually.

@ An appropriate control framework at the Administrator for the process of determining and distributing the Benchmark, which
should be appropriately tailored to the materiality of the potential or existing conflicts of interest identified, and to the nature
of Benchmark inputs and outputs. The control framework should be documented, available to any relevant Regulatory
Authority and Published or Made Available to Stakeholders. Among other things, a control framework should include an
effective whistleblowing mechanism in order to facilitate early awareness of potential misconduct.”

The Board of the International Organization of Securities Commissions (July 2013)
©PEM https://www.iosco.org/library/pubdocs/pdf/IOSCOPD415.pdf 10
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@ Benchmark Methodology

MMD Yields
REDISTRIBUTION PROHIBITED. Contact clientservice@tm3.com to inquire about proper licensing.

MMD Tax Exempt Yields 1-30 YR Tax Exempt Yield Curve Changes MMD Taxable Yields 1-30 YR Yield Curve Assumptions

Yield Curve Assumptions

Inputs into the creation of the curve are both objective and subjective.
Examples of objective analysis are observable and measurable and include

primary market levels, secondary market trades, two sided markets, bids and
offerings and many other factual data points. Examples of subjective analysis

include information from an MMD analysts point of view, including validating
perceptions and concerns of market activity using insight andopinion.

BVAL Munmi AAA Curves

+ Bloomberg BVALs AAA Callable Curve (BVAL)

e Contributor Data (as described by Bloomberg)
=  “Contracted” Broker Dealers
=  Submit multiple times per day
=  Written scale submissions
= Periodic review of contributors

Source: Bloomberg & TM3
© PFM "



BVAL AAA vs. MMD Rate Comparison



BVAL AAA vs. MMD
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BVAL AAA vs. MMD
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BVAL AAA vs. MMD
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Market Commentary

Primary Market: 12/6/2019 11/29/2019 Change
= Municipal calendar estimated at $13.21 billion - $11.63 billion of negotiated deals and 5Y MMD 114 115 00NV
$1.58 billion of competitive sales 10Y MMD 1.48 147 001 A
15Y MMD 1.71 170 001 A
= The largest negotiated issue of the week is $1.2 billion of Texas Private Activity Bond
, , e ) 20Y MMD 189 188 001 A
Surface Transportation Corporation senior lien revenue refunding bonds for the NTE
" . 30Y MMD 207 206 001 A
Mobility Partners North Tarrant Express Managed Lanes Project .
MMD 2/30 Yield Curve Steepness 100 99 1 A
Secondary Market:
Bond Buyer 11 GO Bond Index 230 2.30 - -
= Municipal Bond Funds reported $614.8 million in net inflows last week, compared with Bond Buyer 20 GO Bond Index 277 277 L
$2.4 billion of inflows the previous week, a decrease of $1.7 billion, marking 48 weeks Bond Buver Revenue Bond Index 3'24 3'24 o
in a row of inflows, the lowest since September 2018 and ends an eight week run of Y ) )
inflows greater than $1 billion Y UST 157 160 003) ¥
General Market Overview: 5Y UST 167 162 005 A
= Strong jobs report came in at 266k, well above the 180k median forecast and YusT 178 ' 005 &
Unemployment fell to 3.5% from 3.6%, marking a 50-year low 1oy usT 84 178 006 4
30Y UST 229 221 008 A
= Final FOMC meeting of ;he year is scheduled for Tuesday and Wednesday — virtually UST 2/30 Yield Curve Steepness 68 60 s A
no market expectation of rate cut
10Y MMD/UST Ratio 80 83 RN 4

= Trade talks continue; however, U.S. is scheduled to begin 15% tariff on additional
$160 billion of Chinese imports; as of Friday, White House economic adviser confirmed 30Y MMD/UST Ratio 90 9 (2.8)
this plan is still in place

4

SIFMA 1.06 1.10 (0.04) W

= Economic data: Productivity and Costs, Redbook, CPI, EIA Petroleum Status Report, 1M LIBOR 172 170 002 A
Jobless Claims, PPI-FD, EIA Natural Gas Report, Fed Balance Sheet, Retail Sales,

Import and Export Prices, Business Inventories 30-Day Negotiated Visible Supply 15,2557 17,5631  (2,307.4) W

30-Day Competitive Visible Supply 2,070.0 3,3581 (1,2881) ¥

Lipper Muni Bond Fund Flows 615 2,355 (1,740) W
Source: Ipreo, TM3 Refinitiv, Bloomberg, BBC, Wall Street Journal, New York Times, AXIOS

m Member FINRA / SIPC / NYSE
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Weekly Benchmark Interest Rates

7.00
— 10Y AAA MVD 30Y AAA MVD
Bond Buyer 20 GO Bond Index Bond Buyer Revenue Bond Index
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—— SIFMA 1MLBOR
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g
=
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- ) \'"‘\" N ,’ [ ' M y A
Y % A
1.00 /\
ka\ﬂ\-ﬁ_...,\ e s T -
i W‘W -7 WW'M 7= = —_ /’\d‘/
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Rates Analysis Since January 2009
Bond Buyer Bond Buyer 10Y 30Y
10Y AAA MMD 30Y AAAMMD 20 GO Bond Index Revenue Bond Index U.S. Treasury U.S. Treasury SIFMA 1M LIBOR
Current 1.48 2.07 2.77 3.24 1.84 2.29 1.06 1.72
Maximum 3.53 5.08 5.41 6.00 3.90 4.75 2.30 2.52
Minimum 1.22 1.84 2.59 2.98 1.37 1.96 0.01 0.15
Average 2.26 3.34 3.97 4.54 249 3.27 0.48 0.67
% Time Lower 4% 2% 1% 4% 15% 3% 83% 84%
Source: Refinitiv Municipal Market Data, U.S. Treasury and Bloomberg
Member FINRA / SIPC / NYSE
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AHilltop Holdings Company



Change in 20-Year MMD

Change in 20-Year MMD with Market Commentary

U.S. "Cautiously

Optimistic" about 25bp Fed Rate Hike
350 defusing trade tension
with China "ltalexit" fears 25bp Fed Rate Hike
ease

Hurricane Harvey

Senate fails to repeal President Trump TurkeV's currenc o
parts of ACA announces tariffs fall 202;0 against Y Global bond rally on
.S dollar '] heels of weak Eurozone
— economicdata

3.00 - N
Jerome Powell named ./\'t\ o /’\ o R— ..".o " President Trump
new Fed Chair o,/ 0 /" radeensions and Chinese
v Y Hrate onsont and Chnes: 25bp Fed Rate Cut
pressure on agree to reopen
China's econol
E /\ | China my ) trade talks
= o A announces President Trum
s V‘J\. .JV “. tarifts Geopolitical orders froop i
250 V " cotncems Wliltthreén withdrawal from No.
- vote cancelled an Syria and
North Korea launches ballistic President Trump - China reporting agnounces
missile over Japan after new to exttIran 2bpFedRateHike | | yeaker trade data [ i
_ pi _ Nuclear Deal PremdentTru_mp e sanctions on Turkey
UN sanctions are established announces higher r
Government tariffs on Chinese !
Shutdown goods '
25bp Fed Rate Hike M
200 "Tax Cuts and Government i *
Jobs Act" signed Reopens %T;Ti?ﬁ?)r:g;i?fgetz o i
into law take effect June 1 f’
o
25bp Fed Rate Cut
25bp Fed Rate Cut
1.50
Jul-2017 Jan-2018 Jul-2018 Jan-2019 Jul-2019
Source: Refinitiv Municipal Market Data and HilltopSecurities
Member FINRA / SIPC / NYSE
- ats j, :* © 2019 Hilltop Securities Inc.
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Tax-Exempt Market Overview | MMD

AAA MMD Historical Yield Curve Comparison Historical MMD Credit Spreads to AAA AAA MMD Historical Yield Curve Steepness
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Tax-Exempt Market Overview | The Bond Buyer

The Bond Buyer 20-Bond General Obligation Index
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Taxable Market Overview | U.S. Treasuries

UST Historical Yield Curve Comparison Historical UST Rates UST Historical Yield Curve Steepness
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MMD vs UST

MMD | UST 5-10-30 Year Historical Rates Comparison MMD | UST 10-Year 1-Week Comparison

7.00 1.80
—— 5Y MMD 10Y MMD 30Y MMD 185
6.00 . ) //.
o ——5YUST  ——10YUST ——30YUST 180 e
z 1.75 /.
=
e 400 E 170 ®
3.00 ; 1.65 —#—MMD —e—UST
1.60
2.00
1.55
1.00 150 .\ .
- I
- 1.45 ® ® o
2009 2011 2013 2015 2017 2019 2-Dec 3-Dec 4-Dec 5-Dec 6-Dec
MMD | UST 5-10-30 Year Ratios
230
210
190 — 5Y MMD/UST Ratio 10Y MMD/UST Ratio 30Y MMD/UST Ratio
— 170
=
o 150
©
o 130
110 N A }M
90 \(\p&' 1.1_1' - Y
70
50
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: Refinitiv Municipal Market Data and U.S. Treasury Department

Member FINRA / SIPC / NYSE
g — 42 © 2019 Hilltop Securities Inc.
HilltopSecurities m All Rights Reserved
AHilltop Holdings Company.



Short-Term Market

= SIFMA reset at 1.06%, a 4 bp decrease from the prior week’s 1.10%

= 1M

LIBOR reset at 1.71%, a 1 bp increase from the prior week’s 1.70%

SIFMA vs 1M LIBOR
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Municipal Issuance Statistics | Supply and Demand

Visible Supply Monthly Bond Issuance
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Municipal Bond Issuance Statistics | Analysis by Issuance Type

Negotiated vs Competitive vs Private Placement Revenue vs General Obligation
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Disclosure

DISCLOSURE: Hilltop Securities Inc. (“HilltopSecurities”) is providing the information contained in this document for discussion purposes only
in anticipation of serving as underwriter to the Issuer. As an underwriter, HilltopSecurities’ primary role is to purchase securities for resale to
investors in an arm’s length transaction between the Issuer and HilltopSecurities. HilltopSecurities’ financial and other interests will differ from
those of the Issuer, and therefore, HilltopSecurities will not serve as a municipal advisor, financial advisor, or fiduciary to the Issuer or any
other person or entity on such transaction, regardless of whether HilltopSecurities or its representatives or affiliates have advised or are
advising any such parties on other matters. The information provided herein is not intended to be and should not be construed as “advice”
within the meaning of Section 15B of the Securities and Exchange Act of 1934. The Issuer should consult with its own financial, municipal,
legal accounting, tax and/or other advisors, as applicable, to the extent it deems appropriate. If the Issuer would like a municipal advisor that
has legal fiduciary duties to the Issuer, the Issuer should consider engaging a municipal advisor to serve in that capacity. HilltopSecurities will
not have any duties or liability to any person or entity in connection with the information being provided herein. The information provided in
this document is indicative only and constitutes our judgment as of this date based on current market conditions and other information

available to us.

This information is intended to be a summary of general market information. HilltopSecurities is not recommending an action to you as the
municipal entity or obligated person. This commentary does not represent municipal advice pursuant to Section 15B of the Exchange Act.
HilltopSecurities is acting for its own interests. You should discuss any information and material contained in this communication with any and
all internal or external advisors and experts that you deem appropriate. When not already acting as a municipal advisor, HilltopSecurities
could seek to serve as an underwriter on a future transaction. The primary role of an underwriter is to purchase securities with a view to
distribution in an arms-length, commercial transaction with the issuer. The underwriter has financial and other interests that differ from those
of the issuer.

Member FINRA / SIPC / NYSE
Hi“tOpSECU rities m 46 © 2019 Hilltop Securities Inc.

A Hilltop Holdings Company. All Rights Reserved



Questions?
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