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Agenda

Part 1:  Investing in Medium Term Nofes
What investors need fo know about fthe
politics and policies.

Part 2: Overview of the municipal bond
market with a focus on credit trends and
themes.



Part 1: Session Objectives

» Does safety or default risk represent the
number 1 threat fo principal preservafion?

» If safety or default risk does not
represent the number 1 threat fo principal
preservation, what does?

» What are some sfrategies for m/n/m/zm_g o

principal preservation risk?
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Bonds 101

The easy part of public fund investing is
buying bonds.

The hard part of public fund investing is
explaining why.
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Bonds 102

The ‘Politics” of assuring a public fund's
principal /s preserved, may require
portfolio managers to make investment
decisions contrary fo fraditional Wall
Street money management.



All men are created equal - it's just some
men are more equal than others.

Benjamin Disraeli

All bonds are created with risk - it's just
some bonds have more polifical risk fthan

others.
Benjamin Finkelstein- -,
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How Policy Can Impact Strategy
Two Types of Risk

Political Risk Market Risk
Principal Preservation Increase Income
Priority Priority
1 Safety 3 Yield
2 Liquidity o~
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Types Of Political Risk

1. Default Risk: A situation where a public fund is
forced fo sell a security which results in a
permanent loss on original invesfment.

* Orange County Bankrupfcy - 1994
* Lehman Brothers Bankrupfcy - 2008

2. Headline Risk: A situation where a NRSRQO like
Moody, S&P or Fitch downgrade a issuer out of

compliance. §
* Bear Stearns Downgraded 2007 P
* US. Debt Downgraded 2011 - f &
cgjjv Le?”b ?{?‘55



Types Of Political Risk

3. GASB 31 Risk: Financial Reports

* A public fund risk’s reporting a loss on CAFR.
* A public fund keeps portfolio under 1yr fo avoid
reporting a paper [oss.

4. Budget Risk: Operations

* A public fund haircuts projected income from
portfolio fo avoid the risk of earning less
revenue which could lead fo a mid-year bua’gef
adjustment downward.



Credit Risk

> Default Risk

The risk that the issuer will fail fo satisfy the terms of
the obligation with respect fo the ftimely payment of
Interest and principal.

» Credit Spread Risk

The risk that an issuer’s debt obligation will decline due
fo an increase in the credit spread is called spread risk.
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An unanticipated downgrading of an issue or issuer. ¢ %
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Frank J. Fabozzi. Fixed Income Analysis



Other Market Risk

» Reinvestment Risk

The risk that the proceeds received from the payment
of interest and principal that are available for
reinvestment must be reinvested at a lower fhen fthe
security that generated the proceeds.

» Interest Rate Risk

The risk that an investfor faces is that the price of a
bond held in a portfolio will decline if market interest

rates rise. 5"
> Liquidity Risk o,
Is the size of the spread between the bid price and. fhe
ask price. A Y

Frank J. Fabozzi. Fixed Income Analysis ['g §



Ratings

Moody's S&P Fitch
MT N S 'I' a ‘l‘ e C Od e Long-term Short-term Long-term Short-term Long-term Short-term
Aaa AAA AAA
ALLOWABLE INVESTMENT INSTRUMENTS PER STATE GOVERNMENT Aal , AA+ Ade | AA+ ' F1+
CODE (AS OF JANUARY 1, 2017)* APPLICABLE TO ALL LOCAL AGENCIES® Aa2 AA AA
See “Table of Notes for Figure 17 on the next page for footnotes related to this figure b d P-" ! |
Aa3 AA- AA-
MAXIMUM Al A+ A+
INVESTMENT ~ MAXIMUM  SPECIFIED m o | — Al e F1
TYPE MATURITY® % OF
e REQUIREMENTS ‘ ‘ . »
A3 . A- . A- 2
- \ , X ralng clegury o s | P2 2 2
| Medium-Term Notes' 5 years 30% onisiler bl Baat | | BBB+ | | BBB+
' Baa2 oa BBB A BBB "
I I ideli 2 n n ‘ ‘
CDIAC State Investment Guidelines 2017 E BBB- BBB-

Bond credit rating. (2016, Janvary 15). In Wikipedia, The Free Encyclopedia. Retrieved 07:22, Jonvary 21, 2016, from
https:/ /en.wikipedia.org /w index.php?itle=Bond_credit_rating&oldid=691840556




‘History doesn’t repeat itself, but it
does rhyme.”

Mark Twain
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Default Rates
Average Cumulative Default Rates For Corporates By Region (1981 - 2016) (%)

--Time horizon (years)--

Rating 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
U.s.

AAA 000 004 017 029 042 054 059 067 076 08 090 094 0099 1.09 1.20
AA 003 008 018 031 045 060 074 086 0.96 1.07 1.17 1.25 1.34 1.42 1.51
A 007 020 036 054 073 095 1.19 1.41 1.65 1.89 211 232 252 269 289
BBB 022 058 099 150 205 260 3.09 358 407 455 502 537 571 606 642
BB 080 252 457 657 838 1014 1162 1298 1417 1525 16.13 1691 1761 1822 18.84
B 392 900 1343 1688 1957 2176 2356 2498 26.24 2742 2842 29.20 2990 30.53 31.16
CCC/C 2885 3923 4494 4855 5131 5253 5395 5500 5596 56.66 57.32 57.93 5860 59.14 59.14
Investment 012 032 056 086 1.17 1.49 180 209 238 267 295 317 339 359 381
grade

Speculative 418 825 1181 1468 17.00 1895 20.59 21.95 23.16 2426 25.18 25.95 26.64 27.24 27.83
grade

All rated 180 359 516 648 757 852 932 10.01 1063 11.21 11.71 1212 1249 1282 13.16

Standard & Poor’s “Default, Transition, and Recovery: 2016 Annual Global Default Study and Rating Transitions”, Table 25 Page 62




Transition Matrix
What is i1?

"A popular tool used by managers fo B dsGE—_—.
gauge the prospects of an issue being
downgraded or upgraded /s a rafing INCOME
fransition maftrix. This /s a fable A N ALY SIS
constructed by rafing agencies that [

shows the percentage of issues that
were downgraded or upgraded in a
gliven fime period. So, the fable can

be used fo approximafe downgrade
risk and default risk.”

Frank Fabozzi. Fixed Income Analysis —




Transition Matrix

Average Multi-Year Global Corporate Transition Matrices (1981 - 2016) (%)

--Five-year transition rates (%)--

From/to AAA AA A BBB BB B cce/c D NR
AAA 49.58 28.37 4.86 0.81 0.24 0.16 0.08 0.35 15.53
(11.91) (13.14) (2.67) (1.54) (0.47) (0.41) (0.28) (0.60) (6.45)

AA 1.49 50.29 24.87 3.71 0.59 0.39 0.04 0.34 18.26
(0.93) (7.74) (4.69) (1.65) (0.63) (0.59) (0.10) (0.38) (4.55)

A 0.08 5.22 54.95 15.13 2.15 0.71 0.16 0.57 21.04
(0.10) (2.31) (6.65) (2.21) (1.11) (0.88) (0.18) (0.42) (4.05)

BBB 0.03 0.47 10.51 51.02 7.68 2.29 0.40 1.93 25.68
(0.07) (0.54) (3.25) (7.46) (1.74) (1.46) (0.40) (1.46) (4.32)

BB 0.01 0.08 1.06 12.72 30.83 11.08 1.32 7.84 35.06
(0.06) (0.18) (0.99) (3.26) (6.80) (2.19) (0.91) (4.84) (4.51)

B 0.01 0.03 0.28 1.63 10.55 24.83 2.99 19.25 40.42
(0.11) (0.09) (0.58) (1.22) (2.73) (5.50) (1.02) (8.87) (5.51)

cce/c 0.00 0.00 0.12 0.74 2.98 12.18 2.53 46.96 34.49
(0.00) (0.00) (0.51) (1.85) (2.08) (4.73) (3.78) (12.36) (9.21)

Numbers in parentheses are weighted standard deviations, weighted by the issuer base. Sources: S&P Global Fixed Income Research and S&P
CreditPro®. —




Policy & Practice

While policy from a Main Street perspective
prioritizes safety, history would imply that the
greater threat fo principal preservation is liquidity!

Therefore, should you share the view that the risk of
an unexpected need for cash is a greater probability
than an issuer defaulting, what strategies can be

employed?

Substitute Credit and Reinvestment Risk for In feresﬁ %%
Rate RisK. §



Which Bond Is Safest?
USTN Bullet or FHLMC Multi-Step

UST 2.375% 1/31/23 FHIMC 2.50% 3/8/23
Price: 99.42 Ve Price: 100.00

YTM: 2.50% YTC: 2.502% YTM: 3.17
Eff. Duration 4.67 EFff. Duration 1.45

1Yr Forward Rates Up 100 bps - Price Change

UST 2.375% Bullet FHIMC 2.502% Multi
Price: 96.184 Vs Price: 98.78
Change: (3.23) Change: (1.22)

Eff. Duration 3.75 Eff. Duration 2.48

Source: Bloomberg OASI parallel shift up




Which Bond Is Safest?
FFCB(GSE) or PNC (MTN)

FFCB 2.35% 1/17/23 PNC 2.45 11/5/20
Price: 99.00 Ve Price: 99.50

YTM: 2.562% YTM: 2.64

Eff. Duration 4.64 Eff. Duration 2.60

1Yr Forward Rates Up 100 bps - Price Change

FFCB 2.35% 1/17/23 PNC 2.45 11/5/20
Price: 95.89 Vs Price: 98.36
Change: (3.11) Change: (1.14)

Eff. Duration 3.72 Eff. Duration 1.66

Source: Bloomberg OASI parallel shift up




Trade-Offs

Credit and Reinvestment for Interest Rate

Rewards:
» Higher or equal income
> Lower Interest Rate Risk

RISKS:

> Default risk
> Headline risk
> Reinvestment Risk
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What steps can portfolio manager
fake fo help mitfigate credit risk?
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Lessons From 2008 Great

1. While not a stafe sfatue investment practice would
typically [imit Jissuer concentration fo 575 of fotal

portfolio. Code allows for 302 in MTNs or 30MM on
100mm portfolio.

» To limit impact of issuer default risk opt for minimum
number of issuers. Ex. 30mm/30 issuers limits Imm per
/ssuer.

2. Little focus went info sector concentration resulting in
many public funds holding mostly financial MTN's.

o5
¢
» Do not overweight financial sector. Keep ratio to, at <.
least 50/50 (no more than half issuers are financial yar 39
banks the remaining percentage are indusftrials. 5 s
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Blmberg RSK (Merfo Modl

What is the 'Merton Model’
The Merton mpdel is an analysis
model — named after
economist -

that is used to assess the
of a company’s
debt. at firms
and investors utilize the Merton
model to understand how capable
a company is at meeting financial
obligations, servicing its debt and
weighing the general possibility
that the company will go into
credit default. This model was
later built out by Fischer Black
and Myron Scholes to develop

Source: Investopedia:

BLOOMBERG
CREDIT RISK

DRSK <GO>

Framework, Methodology & Usage

Main Driver of Default: Distance-to-Default
The DRSK<GO>framework for modeling default has its origins in
the structural model proposed by Robert Merton.1 In this model,
arm is viewed as solvent as long as the value of the firm’s assets
is larger than the value of its liabilities. The issue is that the value
of the assets of the firm is not observable and must thus be
inferred. The Merton model links the value of the assets to the
market cap and debt of a firm, both of which are observable. The
key insight of the Merton framework is that the equity of the
firm can be viewed as a call option on the total assets of the firm
where the strike price is equal to its liabilities. This allows us to
infer the value of the assets from the observed equity value
using a BlackScholes option pricing approach. ...

and Bloomberg. On the Bloomberg terminal use DRSK <GO>.




Bloomberg DRSK PNC 2.45 11/5/20

PNC BANK NA
0J504581@TRAC Co

PNC 2.45 11/05/20
1-Yr Default Risk

IG1

5-Yr Model CDS
5-Yr Market CDS
Market/Model CDS Ratio
Model Inputs (USD) (P) % Override
Share Price
Market Cap
Price Vol (1-Yr)
Effective ST Debt
Long-Term Debt
Total Debt
Loan Loss Reserve
NPL
Effective Net Income
M Sector Comparison | DRAM »
United States of America - Financials: Banks
Credit Metric QJ504581¢ 10 Pctl
Debt/Equity (%) 124.2 9.6

96) Info -

1-Yr Default Prob
0.0003%

34 bps
50 bps
1.471
2017:Q4
151.7
72,183.79 MM
17.84 %
4,789 MML.|
191,434.21 MM .|
196,223.21 M
2,611 MML.|
1,865 MML.|
1,112 MML.|

PNC 2.45 11/20
97) Upload

98) Settings

O Term Structure
Track

History

Q Cumulative Default Probability 0.9211

r——r—

US69353REU8B6

Bloomberg Default Risk
As of 2/09/2018
Annualized

Zoom

Cumulative
Annotate

M oM M 1Y 2
3M 6M oM

0.0000% 0.0000% 0.0000% 0.0003% 0.0374%

90 Pctl
179.4

1.2

Return on Assets (%) 1.4 0.1
LLR/NPL (%) 140.0 50.2

550.9

Tier 1 Cap Ratio (%) 11.6 9.5

18.5

Assets/Liab (%) 114.3 108.4

117.6

® QJ504581@TRAC # Median Wtd

3 4y 5Y
2Y 3Y 4Y 5Y
0.2162% 0.5174% 0.9211%

1Y

1-Year Default Risk Distribution




Disclaimer

This presentation is intended to discuss broad investment principles and is should not be viewed as the Firm acting as an advisor to the Municipal Entity or
Obligated Person. The Firm does not owe a fiduciary duty pursuant to Section 15B of the Exchange Act to the Municipal Entity or Obligated Person with respect to
the information and material contained in this presentation. The Municipal Entity or Obligated Person should discuss any information and material contained in this
communication with any and all internal or external advisors and experts that the Municipal Entity or Obligated Person deems appropriate before acting on

this information or material.

While care has been taken in the preparation of the Presentation presented herein, information has been obtained from sources believed to be reliable but Cantor
does not make any representations or warranties, express or implied, as to the accuracy, completeness, or appropriateness of the information contained herein.
Additional information is available upon request. This Presentation may contain forward-looking statements, which give current expectations of future activities and
performance. Any or all forward-looking statements in this Presentation may prove to be incorrect and such statements may be affected by inaccurate assumptions
or by known or unknown risks and uncertainties. Cantor does not undertake any obligation to revise such forward-looking statements to reflect the occurrence or
non-occurrence of events or circumstances, whether changed, anticipated, or unanticipated.

Presentations have been prepared by sales personnel who receive compensation based upon various factors, including, but not limited to, the overall profitability of
Cantor. Cantor and its partners, officers, directors, or employees may sell to, or purchase from, customers securities, commodity futures, derivatives, or other
financial instruments on a principal basis or as agent for another person, and may have interests different or adverse to the interests of the recipient of this
communication. Cantor’s representatives, other than the author of this communication, may provide oral or written market commentary or trading strategies to
Cantor’s clients that reflect opinions that are contrary to the opinions expressed in this communication or others at Cantor.

You are cautioned that there is no universally accepted method for analyzing financial instruments. Past performance is not indicative of future results. As a matter
of policy, Cantor does not give tax, accounting, regulatory or legal advice to clients, and the information contained herein should not be considered to constitute
such advice. Cantor strongly urges that the recipient seek independent legal, regulatory, accounting and tax advice regarding the contents of this communication
and to make an independent determination regarding the suitability of any strategy or instrument identified herein. Cantor disclaims any and all liability for any loss
that may arise from use of the information contained herein.




Benjamin Finkelstein, CFA
CANTOR FITZGERALD
befinkelstein @cantor.com

281-381-2740 |




