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WHO IS CDIAC?

Commission in the State Treasurer’s Office founded in 1981.

Clearinghouse for public debt issuance information.

Assists state and local agencies with monitoring, issuance, and

DEBT AND management of public debt.

INVESTMENT
Mission expanded to cover public investments in 1996.

More Information online.



https://www.treasurer.ca.gov/cdiac/introduction.asp

UNITS WITHIN CDIAC

Examines issues of current interest to public debt
management and investment professionals resulting
in guidance and recommendations.

Organizes educational seminars and webinars
for public finance officials on public debt
management and the investment of public
funds both solely and in collaboration with
allied organizations.

Has compiled data on CA public debt issuance since
1982. Processes more than 12,000 debt issuance
reports annually. Much of the data provided on these
reports are available on DebtWatch and is used in the
development CDIAC’s monthly newsletter, Debt Line.



https://debtwatch.treasurer.ca.gov/
https://www.treasurer.ca.gov/cdiac/debtpubs/debtline.asp

RESEARCH PUBLICATIONS

All Available Online

Treasurer.ca.gov/cdiac/publications.asp CALIFORNIA PUBLIC FUND
INVESTMENT PRIMER

Popular and Recent Publications:

* Investment Primer

* Debt Financing Guide

* local Agency Investment Guidelines

(LAIG)

e Socially Responsible Investing - What
Does It Mean and What's the Risk?2



https://transitiontest.treasurer.ca.gov/cdiac/publications.asp
https://transitiontest.treasurer.ca.gov/cdiac/invest/primer.pdf
https://transitiontest.treasurer.ca.gov/cdiac/debtpubs/financing-guide.pdf
https://transitiontest.treasurer.ca.gov/cdiac/LAIG/guideline.pdf
https://www.treasurer.ca.gov/cdiac/publications/issue-brief/2019/19-14.pdf

EDUCATION OPPORTUNITIES

Socially Responsible Investing: Integration in the Local Agency Portfolio

Webinar | December 10, 2019 | 10:00 — 11:30 AM PST

CMTA /CDIAC Advanced Public Funds Investing
January 15-16, 2020 | Claremont

Municipal Market Disclosure

March 3, 2020 | Irvine

For more information, registration, and archives visit:

Treasurer.ca.gov/CDIAC/Seminars



https://www.treasurer.ca.gov/CDIAC/Seminars/

AUDIENCE INTRODUCTION

1.
2.

3.

Organize yourselves into groups of 3-4 people
Take a couple minutes to answer the questions on
your card then turn the card in.

We will recap everyone’s responses as a group
after the next activity.
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AUDIENCE INTRODUCTION

In your groups, on a scratch piece of paper, take 3 minutes to
identify the celebrity by their childhood photo.



SPEAKER INTRODUCTION

Kevin Webb, CFA
Principal
Piper Jaffray

With over a decade of experience, Mr. Webb has been a guest lecturer
and speaker at several fixed-income workshops and conferences. He
holds dual degrees in computer science and finance, a Master of Business
Administration, and the Chartered Financial Analyst (CFA) designation. Mr.
Webb is a member of the CFA Institute, and Global Association of Risk

Professionals.




Understanding
& Managing Risk
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Kevin Webb, CFA

kevin.p.webb@pjc.com

10


mailto:kevin.p.webb@pjc.com

Philosophy, Strategy & Tactics

Where Does this Fit?

Investment Philosophy is a
coherent way of thinking
about markets (how they
work), efficiency, risk, return
& investor behaviour.

Resources, skills and
methods used to
achieve or advance the
goal of a strategy.

The difference between strategy and tactics: Strategy is done above the
shoulders, Tactics are done below the shoulders

Philosophy

A plan of action or policy
designed to achieve one or
more goals — usually under
conditions of/uncertainty.

The intersection of
. philosophy, strategy &
tactics is the world of
portfolio management

11



Session Outline

(1) What is Risk?



What is risk?

“The revolutionary idea that defines the boundary between
modern times and the past is the mastery of risk: the notion
that the future is more than a whim of the gods and that
men and women are not passive before nature. (1)”

WORLDWHYIVE™B'ESTSELLER

“Risk means more things can happen

than will happen. The range of future
MANAGING outcomes is the impenetrable mystery
INAVASRI NSNS all investors must face. |nyvestors must

IHORYRUGINIORIN <hape all portfolio decisions around

A DYNAMIC PROCESS

- that simple but powerful truth. If we

8 do not know the future, decision errors
and surprises are inevitable. As a result, PETER LEBERNSTEIN
managing investment portfolios is

ultimately about managing risk, or

preparing for uncertainty and

John L. Maginn, CFA / yttle. CFA / Jerald E. Pinto, CFA /Dennis W. McLeavey, CFA

(B L BRASTE unexpected outcomes.” (2)

1.Peter L. Bernstein. Against the Gods: The Remarkable Story of Risk (Kindle Locations 51-52). Kindle Edition.

2.Managing Investment Portfolios: A Dynamic Process (CFA Institute Investment Series — Kindle Location 179) . Wiley. Kindle
Edition.
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Uncertainty versus Risk

“But Uncertainty
must be taken in
a sense radically
distinct from the
familiar notion of
Risk, from which
it has never been
properly
separated.’ (1)

UNCERTAINTY
“We shall accordingly restrict
the term ‘uncertainty’ to cases
of the non-quantitive type.” (2)

"You want a valve

that doesn't leak and
you try everything
possible to develop
one. But the real
world provides you
with a leaky valve.

You have to determine
how much leaking you
can tolerate.” (4)

(1), (2) & (3) Knight, Frank H.. Risk, Uncertainty, and Profit (Illustrated) (Kindle Locations 433-442). Evergreen Books. Kindle Edition.
(4) Peter L. Bernstein. Against the Gods: The Remarkable Story of Risk (Kindle Locations 69-71). Kindle Edition.
Read the full obituary of Arthur Rudolph here.



https://mises.org/library/risk-uncertainty-and-profit
http://www.nytimes.com/1996/01/03/us/arthur-rudolph-89-developer-of-rocket-in-first-apollo-flight.html

Session Outline

(2) Interest Rate Risk

(i) Time Value of Money Circle of Life
(ii) Yield&—>Duration are Linked

(iii) Interest Rate Changes & Gains/Losses



Time Value of Money Circle of Life
Compounding

7y

Present Future

Value Value

o g

Discounting

16



Time Value of Money Circle of Life

FV = PV*(1+i)*n
Compounding

7

Present Future

Value

Discounting

FOUNDATIONS .4
APPLICATIONS s

the TIME VALUE
of MON EY

“Evaluating financial transactions requires valuing
uncertain future cash flows; that is, determining what
uncertain cash flows are worth at different points in
time! ...

“Moving money through time—that is, finding the
equivalent value to money at different points in
time—involves translating values from one period to
another. Translating money from one period involves
interest, which is how the time value of money and
risk enter into the process. ...

“Interest is the compensation for the opportunity cost
of funds and the uncertainty of repayment of the
amount borrowed; that is, it represents both the
price of time and the price of risk. The price of time is
compensation for the opportunity cost of funds—
what someone could have done with the money
elsewhere—and the price of risk is compensation for
bearing risk. That is, the riskier the investment, the
higher the interest rate.”

Peterson Drake, Pamela; Fabozzi, Frank J.. Foundations and Applications of the Time Value of Money (Frank J. Fabozzi Series) (Kindle Locations 286-293).

Wiley. Kindle Edition.
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Time Value of Money Math

FV = PV*(1+i)n

This “basic valuation equation is the foundation of all the
financial mathematics that involves compounding, and if
you understand this equation, you understand most
everything in financial mathematics: where: FV = the
future value PV = the present value i = the rate of interest
n = is the number of compounding periods”

Peterson Drake, Pamela; Fabozzi, Frank J. (2009-07-30). Foundations and Applications of the Time Value of Money (Frank J. Fabozzi Series) (Kindle
Locations 316-318). Wiley. Kindle Edition.



Time Value of Money Circle of Life & Math

Compounding

7y

Present Future
PV= FV / (1+i)*n i = (FV/PV)A(1/n)-1 FV = PV*(1+i)*n

Value Value

o g

Discounting
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https://www.wolframalpha.com/input/?i=solve%5BF%3DP%2A(1%2Br)%5En%2Cr%5D

i = Yield = IRR = Required Rate of Return = etc...

i = (FV/PV)*(1/n)-1

INTEREST 1. cost of using money,
expressed as a rate per period of time,
usually one year, in which case it is called
an annual rate of interest. (1)

REQUIRED RATE OF RETURN return required by
investors before they will commit money to an
investment at a given level of risk. Unless the
expected return exceeds the required return, an
investment is unacceptable. See also HURDLE
RATE; INTERNAL RATE OF RETURN; MEAN
RETURN. (2)

INTERNAL RATE OF RETURN (IRR) discount rate at
which the present value of the future cash flows of
an investment equal the cost of the investment.
When the net present values of cash outflows (the
cost of the investment) and cash inflows (returns on
the investment) equal zero, the rate of discount
being used is the IRR. When IRR is greater than the
required return-called the hurdle rate in capital
budgeting-the the investment is acceptable. (3)

ko

John Downes;Jordan Elliot Goodman. Dictionary of Finance and Investment Terms
John Downes;Jordan Elliot Goodman. Dictionary of Finance and Investment Terms
John Downes;Jordan Elliot Goodman. Dictionary of Finance and Investment Terms
John Downes;Jordan Elliot Goodman. Dictionary of Finance and Investment Terms

Dictionary of
Finance and

Investment Terms

_—— e~~~

Barron's Financial Guides
Barron's Financial Guides
Barron's Financial Guides
Barron's Financial Guides

YIELD TO MATURITY (YTM) concept used to
determine the rate of return an investor will receive if
a long-term, interest-bearing investment, such as a
bond, is held to its MATURITY DATE. It takes into
account purchase price, REDEMPTION value, time to
maturity, COUPON yield, and the time between
interest payments. Recognizing time value of money,
it is the DISCOUNT RATE at which the PRESENT VALUE
of all future payments would equal the present price
of the bond, also known as INTERNAL RATE OF
RETURN. It is implicitly assumed that coupons are
reinvested at the YTM rate. YTM can be approximated
using a bond value table (also called a bond yield
table) or can be determined using a

programmable calculator equipped for bond
mathematics calculations. See also DURATION;
HORIZON ANALYSIS; YIELD TO AVERAGE LIFE, YIELD
TO CALL.

YIELD TO WORST bond yield assuming worst-case
scenario, that is, earliest redemption possible under
terms of the INDENTURE. See also YIELD TO CALL;
YIELD TO MATURITY. (4)

(Kindle Locations 4807-4808). Kindle Edition.

(Kindle Locations 8221-8222). Kindle Edition.

(Kindle Locations 4849-4852). Kindle Edition. 20
(Kindle Locations 11433-11438).Kindle Edition.

—_— =


https://www.wolframalpha.com/input/?i=solve%5BF%3DP%2A(1%2Br)%5En%2Cr%5D

Duration Basics: The Price/Yield Relationship

DURATION concept first developed by Frederick Macaulay
in 1938 that measures bond price VOLATILITY by measuring

the "length" of a bond. It is a weighted-average term-to- . . . .
maturity of the bond's cash flows, the weights being the Price / Yield RelatlonShlp

present value of each cash flow as a percentage of the 180 1
bond's full price. A Salomon Smith Barney study compared

it to a series of tin cans equally spaced on a seesaw. The size lo@@
of each can represents the cash flow due, the contents of

each can represent the present values of those cash flows, 14
and the intervals between them represent the payment
periods. Duration is the distance to the fulcrum that would
balance the seesaw. The duration of a zero- coupon security
would thus equal its maturity because all the cash flows-all
the weights-are at the other end of the seesaw. The greater
the duration of a bond, the greater its percentage volatility.
In general, duration rises with maturity, falls with the
frequency of coupon payments, and falls as the yield rises
(the higher yield reduces the present values of the cash
flows.) Duration (the term modified duration is used in the
strict sense because of modifications 20
to Macaulay's formulation) as a measure of percentage of

When Yields Rise, Prices Fall

120
When Yields Fall, Prices Rise

100

Price

80

60

40

Holding a bonds Maturity and Coupon Constant:

volatility is valid only for small changes in yield. For working .
purposes, duration can be defined as the approximate (50%) 0% 50% 100% 150%
percentage change in price for a 100-basis-point change .

in yield. A duration of 5, for example, means the price of Yield
the bond will change by approximately 5% for a 100-basis
point change in yield.

!

John Downes;Jordan Elliot Goodman. Dictionary of Finance and Investment Terms (Barron's Financial Guides) (Kindle Locations 2787-2795). Kindle Edition.

200%



Duration Depends on Yield

Settlement:
Maturity:

Par Amount:

Price:

Coupon:

Payment Frequency:
Yield:

Modified Duration:
Convexity:

12/31/2015
12/31/2020 o Total Present Value PRICE is expressed as a percentage of face
rice =
1,000,000.00/ Par Amount value. Thus a bond quoted at 98.761 has a
fi-gg; Cash Flow dollar price of $987,607.67, which is
7, PresentValue = 98.760767% of $1,000,000.
(1 + Yield / Frequency)*Period
1.760%
4.792 YIELD is simply a bond’s internal rate of
0.258

Cash Flow = Par*(Coupon / Frequency)

Time Period

O O NGOV, WN PR

=
o

Total

Cash Flow
7,500.00

7,500.00
7,500.00
7,500.00
7,500.00
7,500.00
7,500.00
7,500.00
7,500.00

1,007,500.00
1,075,000.00

Present Value

7,434.58

7,369.72
7,305.43
7,241.71
7,178.54
7,115.92
7,053.84
6,992.31
6,931.31

922,984.31
987,607.67

return. Specifically, the yield to maturity
is the interest rate that will make the
present value of the bond’s cash flows
equal to its market price plus accrued
interest (i.e., the full price).

“There is a which-comes-first aspect to bond prices
and yields: Do prices drive yields, or do yields drive
prices? If we know an investor's required rate of return
for a particular bond, we can calculate the bond price.
If instead we observe the price, we can calculate the
yield to maturity and thereby infer the required rate of
return.”

Smith, Donald J. (2011-07-05). Bond Math: The Theory Behind the Formulas (Wiley
Finance) (Kindle Locations 1033-1035). Wiley. Kindle Edition.



Duration Approximates Price/Yield Relationship

180 T

Price

Price / Yield Relationship

(50%)

0
0%



https://en.wikipedia.org/wiki/Bond_duration

Duration 4 as Final Maturity 1

Duration Rises as Maturity Increases

60

u1
o

Y
o

Modified Duration
> S

[T
o

0 _l_l_l_l_’l

0 20 40 60 80 100
Final Maturity (Years)



Duration, as Coupon Rate

Duration Falls as Coupon Rate Increases

3.0 T —————

0% 20% 40% 60% 80% 100%
Coupon Rate



Durationd, as Yield P

Duration Falls as Yields Rise

Modified
> Dutatiofi

N
(=)

ﬁ

0% 20% 40% 60% 80% 100%
Yield

=
(%)



Interest Rate Changes & Gain/Losses (a)

Time Heals All Wounds/Erases All Gains

Settlement: 12/31/2015
Maturity: 12/31/2020 Month
Par Amount: 1,000,000.00 0.00
Price: 98.761 6.00
Coupon: 1.50% 12.00
Payment Frequency: 2 18.00
Yield: 1.76% 24.00
Modified Duration: 4.792 30.00
Yield Move (+/-): 1.00% 36.00
Assttme-ratesrise-or-faltby the-amountof 42.00
the Yield Move (+/-) and see how time 48.00
heals all wounds. 54.00
59.00
106
.Price Rates Rise
°Price Rates Fall
104 3
o fo) A
102 0] )
O (@)
P 100 o o
a
98 o ®
® @
96 )
o
9 @

92

10

20

30

40

Months Since Purchase

50

60

Price Rates Rise

94.15
94.70
95.26
95.82
96.40
96.98
97.56
98.16
98.77
99.38
99.89

Price Rates Fall
103.62
103.27
102.91
102.55
102.19
101.83
101.47
101.10
100.74
100.37
100.06




Session Outline

(3) Credit Risk
(i) The Letters
(ii) Default Rates & Transition Matrices

(iii) Composite Ratings — Letters & Numbers
(iv) A Digression on Credit Ratings



Ratings: The Letters

Moody's

Fitch

Long-term | Short-term Long-term  Short-term Long-term Short-term

Aaa
Aal
Aa2
Aa3
A1
A2
A3
Baat
Baa2
Baa3

P-1

P-2

P-3

AAA
AA+
AA
AA-
A+
A
A—
BBB+
BBB
BBB-

A-1+

A-2

A-3

AAA
AA+
AA
AA-
A+
A
A—
BBB+
BBB
BBB-

F1+

F1

F2

F3

Rating description

Prime

High grade

Upper medium grade

Lower medium grade

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

Also see, Frank J. Fabozzi;Harry M. Markowitz. The Theory and Practice of Investment Management (p. 451). Kindle Edition.

Investment-grade


https://en.wikipedia.org/wiki/Bond_credit_rating

Default Rates

Average Cumulative Default Rates For Corporates By Region (1981-2017)

(%) --Time horizon (years)--

Rating 1 e 3 4 5 6 7 8 9 10 11 12 13 14 15

U.S.

AAA 0.00 0CO04 617 029 041 054 058 066 078 084 088 093 0988 1.07 117

AA O3 008 ©1/ 031 044 059 0/3 085 094 104 114 1.23 1.31 1.38 1.48

A DO7 020 W85 663 0A 082 1A 137 160 183 2Zbo 228 244 2.61 2.79

BBB 0.21 .56 098% 144 197 2850 287 344 390 435 480 514 B545 579 6.4

BB 0,78 245 444 638 815 985 11.290 12862 1379 1484 1671 1661 17.22 17.82 1846

B a./8 874 13.09 16582 19.16 2137 23.160 24.58 2583 27.00 2/.99 2876 29.46 30.12 380./6

CLEHE 28.79 39.34 4500 48585 B1.23 5288 53.84 54.B4 5581 5648 5711 &7.68 58.30 5878 58.78

Investment 012 031 084 084 1.4 148 1.4 208 230 258 285 307 827 347 3.69

grade

Speculative  4.13 8.13 11.63 14.47 16.76 18.68 20.30 21.65 22.84 23.93 24.83 25.60 26.30 26.91 27.50

grade

All rated 180 357 bB13 B44 758 @47 926 8985 1066 T1.08 11.B2 1208 1240 1273 13.07
Standard & Poor’s “Default, Transition, and Recovery: 2017 Annual Global Corporate Default Study And Rating Transitions”, Table 25 on Page 59. 30



https://www.spratings.com/documents/20184/774196/2017%2BAnnual%2BGlobal%2BCorporate%2BDefault%2BStudy/a4cffa07-e7ca-4054-9e5d-b52a627d8639

Transition Matrix

“A popular tool used by managers to
gauge the prospects of an issue being
downgraded or upgraded is a rating

transition matrix. This is simply a table AELELOYI\S/\IES

constructed by the rating agencies _
that shows the percentage of issues 2 ‘
that were downgraded or upgraded in '
a given time period. So, the table can
be used to approximate downgrade
risk and default risk.”

Frank J. Fabozzi. Fixed Income Analysis (Kindle Locations 828-830). Kindle Edition.

31



Transition Rates: 1 Year
Average Multiyear Global Corporate Transition Matrix (1981-2017): One-Year

Transition Rates

(%)
From/to AAA AA A BBB BB B Cccc/c D NR
AAA 86.99 9.12 0.53 0.05 0.08 0.03 0.05 0.00 315
(7.20) (7.27) (0.83) (0.25) (0.25) (0.17) (0.35) (0.00) (2.43)
AA 0.51 86.95 7.91 0.50 0.05 0.07 0.02 0.02 3.97
(0.53) (5.25) (4.18) (0.68) (0.19) (0.21) (0.07) (0.08) (1.87)
A 0.03 122 88.00 5.22 0.30 0.12 0.02 0.06 4.52
(0.09) (1.03) (3.63) (2.15) (0.39) (0.26) (0.07) 0.11) (1.74)
BBB 0.01 0.10 3.45 85.79 3.73 0.49 0.1 0.7 6.16
(0.04) (0.16) (1.63) (3.77) (1.51) (0.69) (0.22) (0.25) (1.58)
BB 0.01 0.03 0.1:2 4.88 77.19 6.79 0.58 0.68 9.72
(0.06) (0.09) (0.25) (1.86) (4.36) (3.08) (0.75) (0.84) (2.31)
B 0.00 0.02 0.08 0.18 5.05 74.34 4.44 3.59 12.28
(0.00) (0.08) (0.20) (0.22) (2.01) (4.11) (2.12) (8.22) (2.29)
CCC/C 0.00 0.00 Ollg w7 0.21 0.59 13.18 43.46 26.82 15.63
(0.00) (0.00) (0.43) (0.66) (0.95) (7.82) (8.81) (11.07) (5.32)

Note: Numbers in parentheses are weighted standard deviations, weighted by the issuer base. D--Default. NR--Not rated. Sources: S&P
Global Fixed Income Research and S&P Global Market Intelligence's CreditPro®.

Standard & Poor’s “Default, Transition, and Recovery: 2017 Annual Global Corporate Default Study And Rating Transitions”, Table 33 on Page 77.



https://www.spratings.com/documents/20184/774196/2017%2BAnnual%2BGlobal%2BCorporate%2BDefault%2BStudy/a4cffa07-e7ca-4054-9e5d-b52a627d8639

Transition Rates: 5 Years
Average Multiyear Global Corporate Transition Matrix (1981-2017): Five-Year

Transition Rates

(%)
From/to AAA AA A BBB BB B cce/c D NR
AAA 49.55 28.51 4.83 0.81 0.24 0.16 0.08 0.35 15.46
(11.87) (18:22) (2.69) (1.54) (0.47) (0.41) (0.28) (0.60) (6.49)
AA 1.49 50.83 24.58 3.63 0.58 0.38 0.04 0.38 18.13
(0.93) (8.46) (4.98) (1.70) (0.63) (0.59) (0.10) (0.38) (4.56)
A 0.08 5.15 55.47 14.98 2.09 0.69 0.15 0.54 20.86
(0.10) (2.30) (6.98) (2.31) 8.1 (0.87) (0.18) (0.43) (4.01)
BBB 0.02 0.45 10.52 51.55 7.64 2.23 0.39 1.84 25.35
(0.07) (0.54) (3.16) (7.55) (1.70) (1.44) (0.39) (1.46) (4.38)
BB 0.01 0.08 1.03 T2 31.43 11.03 1.28 7.56 34.89
(0.06) (0.18) (0.97) (3.15) (7.07) (2.15) (0.92) (4.85) (4.41)
B 0.01 0.03 0.26 1.57 10.47 25.16 2.93 18.76 40.80
(0.11) (0.09) (0.56) (1.19) (2.64) (5.43) (1.01) (8.72) (5.47)
Cot/e 0.00 0.00 0.92 0.73 2.89 12.09 2.67 46.73 34.83
(0.00) (0.00) (0.49) (1.79) (2.06) (4.61) (3.68) (12.03) (9.05)

Note: Numbers in parentheses are weighted standard deviations, weighted by the issuer base. D--Default. NR--Not rated. Sources: S&P
Global Fixed Income Research and S&P Global Market Intelligence's CreditPro®.

Standard & Poor’s “Default, Transition, and Recovery: 2017 Annual Global Corporate Default Study And Rating Transitions”, Table 36 on Page 79.



https://www.spratings.com/documents/20184/774196/2017%2BAnnual%2BGlobal%2BCorporate%2BDefault%2BStudy/a4cffa07-e7ca-4054-9e5d-b52a627d8639

Composite Rating: Letters=> Numbers—> Letter

N;:;:: - CO;I;:;S e I:(:t)iiy S&P Rating Fitch Rating

21 AAA Aaa AAA AAA
20 AA1 Aa1 AA+ AA+
19 AA2 Aa2 AA AA
18 AA3 Aa3 AA- AA-
17 A1 A1 A+ A+
16 A2 A2 A A
15 A3 A3 A- A
14 BBB1 Baa1 BBB+ BBB+
13 BBB2 Baa2 BBB BBB

w12 BBB3 Baa3 BBB- BBB-




Composite Rating Example 1

AMZN AMAZON.COM INC
NRSRO Rating Number
Moody Baa1 14.00
S&P AA- 18.00
Fitch
Average 16.00
Rounded 16.00

i Composite A2

Ratings information from Bloomberg as of 8/11/16



Composite Rating Example 2

MS MORGAN STANLEY
NRSRO Rating Number
Moody A3 15.00
S&P BBB+ 14.00
Fitch A 16.00
Average 15.00
Rounded 15.00

i Composite A3

Ratings information from Bloomberg as of 8/11/16



Credit Ratings Digression Part 1

. . . S&P LT Local Issuer Credit
Lehman Brothers Credit Rating History

Effective

‘Moody's Senior Unsecured Debt

Effective®

N3 99 f4nno

Fitch Senior Unsecured Debt

'Rating Watch ' Effective
Initial ,
A 05/31/1994
ose
Credit Rating History Source: Bloomberg / NoChange /  Initial

For a timeline and other data on the financial crisis visit the Federal
Reserve Bank of St. Louis Financial Crisis webpage. 0se


https://www.stlouisfed.org/Financial-Crisis

Credit Ratings Digression Part 2

“The ratings agencies had given their AAA rating, normally
reserved for a handful of the world’s most solvent governments
and best-run businesses, to thousands of mortgage-backed
securities, financial instruments that allowed investors to bet on
the likelihood of someone else defaulting on their home. The
ratings issued by these companies are quite explicitly meant to be
predictions: estimates of the likelihood that a piece of debt will go
into default. Standard & Poor’s told investors, for instance, that
when it rated a particularly complex type of security known as a
collateralized debt obligation (CDO) at AAA, there was only a 0.12
percent probability— about 1 chance in 850— that it would fail to
pay out over the next five years. ...

In fact, around 28 percent of the AAA-rated CDOs defaulted,
according to S&P’s internal figures. ... This is just about as
complete a failure as it is possible to make in a prediction: trillions
of dollars in investments that were rated as being almost
completely safe instead turned out to be almost completely
unsafe. It was as if the weather forecast had been 86 degrees and
sunny, and instead there was a blizzard.”

new york times bestseller

the signal
and the noise

why so many
predictions fail -
but some don’t

nate silver

“Could turn out to be one of the more momentous books @
of the decade.” ~The New York Times Book Review
saulrd Mates s

Silver, Nate (2012-09-27). The
Signal and the Noise: Why So

Many Predictions Fail-but
Some Don't (pp. 20-21).
Penguin Group US. Kindle
Edition.

An article published by Nate Silver for his FiveThirtyEight blog at the New York Times titled “Why S&P’s Ratings are Substandard and

Porous” is an interesting read and can be found here.


http://fivethirtyeight.blogs.nytimes.com/2011/08/08/why-s-p-s-ratings-are-substandard-and-porous/
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Reinvestment Risk

“Reinvestment risk is the risk that the proceeds received from the payment of interest and
principal (i.e., scheduled payments, called proceeds, and principal prepayments) that are
available for reinvestment must be reinvested at a lower interest rate than the security that
generated the proceeds.”

2. Reinvestment risk “is present
when an investor purchases a

1. Reinvestment risk “occurs
when an investor purchases a

bond and relies on the yield of INCOME callable or principal prepayable
that bond as a measure of return. | ANALYSIS bond. When the issuer calls a

SECOND EDITION

bond, it is typically done to lower
the issuer's interest expense
because interest rates have
declined after the bond is issued.

... for the yield computed at the
time of purchase to be realized,
the investor must be able to
reinvest any coupon payments at

the computed yield.” The investor faces the problem of
\ having to reinvest the called bond

proceeds received from the issuer

Not Necessarily True! in a lower interest rate

environment.”
Frank J. Fabozzi. Fixed Income Analysis (Kindle Locations 759-765). Kindle Edition.

See Investopedia for more on this topic online.
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http://www.investopedia.com/exam-guide/cfa-level-1/fixed-income-investments/reinvestment-risk.asp

YTM Is Always Received as Promised

Yield to maturity (YTM hereafter) is “the standard measure of the total rate of return of the bond
over its life. ...... This interest rate is often viewed as a measure of the average rate of return that will be
earned on a bond if it is bought now and held until maturity” (Bodie, et al, 2002, p. 426). And it is
considered “the most accurate measure of interest rate” (Mishkin, 2004, p. 64). Unfortunately, due to a fact
that “yield to maturity will equal the rate of return realized over the life of the bond if all coupons are
reinvested at an interest rate equal to the bond’s yield to maturity (Bodie, et al, 2002, p. 429), YTM has been
widely misinterpreted as “the true rate of return an investor would received by holding the security until its
maturity if each ... interest payment is reinvested at the yield to maturity” (Strong, 2004, p.70, italic original).
Similar interpretations can be also found in, to name a few, Reilly and Brown (1997, pp.530-531), Madura
(1998, p. 217), and Fabozzi and Modigliani (2002, p. 364).

This note points out that the above-mentioned common treatment in many textbooks turns out
to be a fallacy. The truth is that YTM on a (coupon) bond is always received regardless of how coupon
payments are re-invested, provided that the bond is held until maturity without default. It addresses a basic
qguestion in bond theory: between YTM and realized compounding yield (RCY hereafter), which concept
measures the true rate of return from holding a coupon bond until maturity? It is well accepted that YTM
measures the rate of return from holding a bond until maturity for both coupon bond and zero-coupon bond
as well. By definition, the YTM received from holding a bond is independent of how coupon payments are
allocated, as long as they are paid on time as contracted. By comparing the initial investment and the final
value accumulated over the investment horizon, on the other hand, RCY on a bond measures the rate of
return from an account (or trust) that holds the bond and the interests paid. Of course, it depends on how
coupon payments are reinvested. We demonstrate that the RCY actually measures the YTM from a combined
investment - holding a coupon bond plus an additional periodic investment with each coupon payment
received. Not surprisingly, YTM and RCY would be normally unequal; RCY equals YTM if and only if coupon
payments are reinvested at the same rate as the initial YTM. However, this conclusion should not be
interpreted as “the yield to maturity is actually received only if coupon payments are reinvested at the yield
to maturity”. cebula & Yang 2008, “Yield To Maturity Is Always Received as Promised’, Journal of Economics and Finance Education, vol. 7, no. 1, pp. 43-47.



https://www.economics-finance.org/jefe/econ/CebulaYangpaper.pdf

Yield Curve(s): 12/31/01 vs 02/28/19
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Data from FRED. Calculations and presentation by Kevin Webb, CFA.

42



Strategy Webb Constant Maturity Treasury Yield, Duration & Convexity Calculations

Par Amount:| $1,000,000.00 Treasury Yield Curve on 02/28/19
Treasury Maturity (Yrs): 5.00 Maturity Duration Yield Slope(bp) Slope(bp) to 3Mo
Treasury Settlement Date: 02/28/19 0.00 0.00 6L 2.40% |
Treasury Maturity Date: 02/29/24 - 0.25 0.25 S sy |
Coupon Rate: 2.52% . 050 : 0.49 BD 0% || 5.00 5.00
Yield: 2.52% 1.00 ! 0.98 BGE: || T 400 9.00
Price: 100.000 2.00 1.94 EDsy || 2 (2.00) 7.00
Coupon Frequency: 2.000 3.00 T 287 S50y | (2.00) | 5.00
Price (Excel): 100.000 5.00 U 467 B0y || 2.00 7.00
Yield (Excel): 2.52% 10.00 T gl70 s | | | 21.00 28.00
Modified Duration (Excel): 4.670 00 19 46 3 09% ; 36.00 | 64.00
Table Calc Price: 100.000 100.002
Table Calc Yield (IRR): 2.520% 2.520%
Table Calc Duration: 4.670 4.670
Table Calc Convexity: 0.2489 0.2489
Present Value
. . Present Value @ Maturity Matched . @
Semi-Annual Periods Cash Flow ) ) Maturity Matched
2.52% Yield Discount Rates
Rates
0 (1,000,000.00) (1,000,000.00) 2.40% (1,000,000.00)
1 12,600.00 12,443.22 2.50% 12,444.44
2 12,600.00 12,288.38 2.54% 12,285.96
3 12,600.00 12,135.47 2.53% 12,133.68
4 12,600.00 11,984.47 2.52% 11,984.47
5 12,600.00 11,835.35 2.51% 11,838.27
6 12,600.00 11,688.08 2.50% 11,695.00
7 12,600.00 11,542.64 2.51% 11,548.62
8 12,600.00 11,399.01 2.51% 11,403.51
9 12,600.00 11,257.17 2.52% 11,259.67
10 1,012,600.00 893,426.22 2.52% 893,426.22
Total 1,126,000.00 1,000,000.00 1,000,019.85 43

Data from FRED. Calculations and presentation by Kevin Webb, CFA.




Strategy Webb Constant Maturity Treasury Yield, Duration & Convexity Calculations

Par Amount:{ $1,000,000.00 Treasury Yield Curve on 12/31/01
Treasury Maturity (Yrs): 5.00 Maturity Duration Yield Slope(bp) Slope(bp) to 3Mo
Treasury Settlement Date: 12/31/01 0.00 0.00 i |1.75%
Treasury Maturity Date: 12/31/06 0.25 ) 0.25 O 11.74%
Coupon Rate: 4.38% . 0.50 1 0.50 P 1.83% 9.00 9.00
Yield: 4.38% 1 1.00 I 0.98 L 2.17% 34.00 43.00
Price: 100.000 1 2.00 Pl 193 B 3.07% 90.00 133.00
Coupon Frequency: 2.000 Bl 3.00 ] 282 L 3.59% 52.00 185.00
Price (Excel): 100.000 F1 5.00 [ | 4.45 L 4.38% | 79.00 264.00
Yield (Excel): 4.38% B 110.00 77 B0 | 69.00 333.00
Modified Duration (Excel): 4.447 | meTrs |y B 41.00 374.00
Table Calc Price: 100.000 100.359
Table Calc Yield (IRR): 4.380% 4.299%
Table Calc Duration: 4.447 4.441
Table Calc Convexity: 0.2316 0.2310
. Present Value @
Semi-Annual Periods Cash Flow Present Va.lue @ Mafurlty Matched Maturity Matched
4.38% Yield Discount Rates
Rates
0 (1,000,000.00) (1,000,000.00) 1.75% (1,000,000.00)
1 21,900.00 21,430.67 1.83% 21,701.43
2 21,900.00 20,971.39 2.17% 21,432.39
3 21,900.00 20,521.96 2.62% 21,061.40
4 21,900.00 20,082.16 3.07% 20,605.40
5 21,900.00 19,651.79 3.33% 20,164.47
6 21,900.00 19,230.64 3.59% 19,682.73
7 21,900.00 18,818.51 3.79%% 19,204.87
8 21,900.00 18,415.22 3.99% 18,702.44
9 21,900.00 18,020.57 4.18% 18,178.06
10 1,021,900.00 822,857.08 4.38% 822,857.0844
Total 1,219,000.00 1,000,000.00 1,003,590.26

Data from FRED. Calculations and presentation by Kevin Webb, CFA.




Reinvestment Risk as Call Risk(2)

“... bonds may contain a provision that allows the
issuer to retire, or ‘call’, all or part of the issue S EVENTAH EDLTYTILON
before the maturity date. The issuer usually TR

retains this right to refinance the bond in the E

future if market interest rates decline below the HAN DBOOK

coupon rate.

From the investor's perspective, there

are three disadvantages of the call provision. First, Of FI X I I D
the cashflow pattern of a callable bond is not

known with certainty. Second, because the issuer
may call the bonds when interest rates have

dropped, the investor is exposed to reinvestment INC OME

risk. That is, the investor will have to reinvest the

proceeds received when the bond is called at S C ‘ ’ R S

lower interest rates. Finally, the capital E ITI E

appreciation potential of a bond will be reduced EDITED BY

because the price of a callable bond may not rise Ijr N l,\, J l ) b (_‘)//i
C e Be DI

much above the price at which the issuer may call
the bond”

Fabozzi, Frank. The Handbook of Fixed Income Securities (Kindle Locations 1331-1337). McGraw-Hill. Kindle Edition.
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(5) Total Risk



Total Risk & Total Return are Related

(Ending Market Value —Beginning Market Valug)+Income

Total Return = Beginning Market Value

Note that Total Return as a measure of performance is an industry standard but may not be as
meaningful for those that do not budget gains/losses. The formula implies that the manager is
indifferent between the return coming from a “paper” gain or a coupon payment.

“Total rate of return measures the increase in [l (0. S EGEE———"
the investor’s wealth due to both investment MANAGING
income (for example, dividends and interest) INVESTMENT
and capital gains (both realized and PORTFOLIOS
unrealized). The total rate of return implies o
that a dollar of wealth is equally meaningful to v
the investor whether that wealth is generated
by the secure income from a 90-day Treasury
bill or by the unrealized appreciation in the
price of a share of common stock.”

Managing Investment Portfolios: A Dynamic Process (CFA Institute Investment Series) (p. 723). Wiley. Kindle Edition.

47



4.50

4.00

3.50

3.00

Average Ytw
N
wv
o

N
o
<)

1.50

1.00

0.50

0.00

Treasury Yield Curve Framework: 12/00-02/19

Fixed Income Average Edur Average Ytw
Sector
3Mo Thill 0.237 1.397
6Mo Thill 0.484 1.509
2Yr Tsyj 1.928 1.878 ® 30VYr Tsy [#6]
3vyrTsyll ] 2.819 2.126
5Yr Tsy| 4.639 2.605
10Yr Tsy 8.5/42 3.319
30Yr Tsy 17.558 | 4.003
® 10Yr Tsy [#5]
® 5Yr Tsy [#1]
Average Edur (Horizontal Average Ytw (Vertical
® 3Yr Tsy [#2] Axis) Axis)
® 2Yr Tsy [#3] This is the average of the This is the Average Yield To
monthly effective durations Worst and represents the
over the period. Effective average over the period of
® 6Mo Thill [#4] thep o ge " P il
® 3Mo Thill [#7] Duration is the by-product of ~ all the yield to worsts. Yie
an option model that takes to Worst is the lowest
into consideration any potential yield that can be
possible early redemption received without a default.
features and is read as a Yield To Worst over a given
percent which gives the period can act as a proxy for
inverse percent change in what the expected book
market value for a given income might have been. A
percent change in interest higher number, all things
rates equal, is better.
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Index data from BofA Merrill Lynch Indices. Calculations and 48

presentation by Kevin Webb, CFA.
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Treasury Total Risk vs Total Return: 12/00-02/19

700 Fixed Income Annualized Total Annualized Total
Sector Return StdDev Return
3Mo Thill 0.504 1.516
6.00 6Mo Thill 0.576 1.794
2Yr Tsy | 1.577 2.560 ® 30Yr Tsy [#6]
3vrTsy || 2.425 3.186
SyrTsy|l | 4.224 3.927
5.00 10vr Tsy [B 7.276 4.335
30vr Tsy [ 13.670 | 5.820
<
=] ® 10Yr Tsy [#5]
1]
’; 4.00 ® 5yrTsy [#3]
E Annualized Total Return  Annualized Total Return
E ® 3vr Ty [#1] StdDev (Horizontal Axis) (Vertical Axis)
T§ 3.00 The Standard Deviation of The monthly total returns
= ® 2vr Tsy [#2] the Monthly Return annualized over the period.
< Y Annualized. Gives an This includes return from
indication of the historical price and coupon. A higher
2.00 market value volatility. The number, all things being
® 6Mo Thill [#4] higher the number the more equal, is better.
® 3Mo Thill [#7] volatile. A lower number, all
things being equal, is better.
1.00
0.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00

Annualized Total Return StdDev 49

Index data from BofA Merrill Lynch Indices. Calculations and
presentation by Kevin Webb, CFA.



Average Edur

For Treasuries Avg Dur ~ Total Risk: 12/00-02/19
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presentation by Kevin Webb, CFA.




Which Treasury was Best (12/00-02/19)?

0.80 Fixed Income Annualized Total Annualized Total Sharpe Ratio
Sector Return StdDev Return (Total Return)
3Mo Thill 0.504 1.516 0.000
0.70 6Mo Thill 0.576 1.794 0.483 ® 3y Tsy
2Yr Tsy 1.577 2.560 0.662 ® v Tsy
3Yr Tsy 2.425 3/.186 0.689
0.60 5Yr Tsy 4.224 3.927 0.571
10Yr Tsy 7.276 4.335 0.387 @ 5Yr Tsy
30Yr Tsy 13.670 5.820 0.315
—E
5 0.50
2 ® 6Mo Thill
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f_.os
=
B, 0.40 ® 10Yr Tsy
=
©
oc
(]
® 30YrT
£ 0.30 F
B Fixed Income Average Edur Average Ytw Main Street Ratio
Sector
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30Yr Tsy 17.558 | 4.003 0.148
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presentation by Kevin Webb, CFA.




_Broad Sector Avg Duration/Yield: 12/00-02/19
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Broad Sector Total Risk/Total Return: 12/00-02/19
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presentation by Kevin Webb, CFA.



_Broad Sector Avg Dur vs Total Risk: 12/00-02/19
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Broad Sector Risk-Adjusted Returns: 12/00-02/19
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Contact Information

Kevin Webb, CFA

kevin.p.webb@pjc.com
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Disclaimer

The material contained herein is not a product of any research department of Piper
Jaffray & Co. or any of its affiliates. Nothing herein constitutes a recommendation of
any security or regarding any issuer; nor is it intended to provide information
sufficient to make an investment decision. The information provided is herein not
intended to be and should not be construed as a recommendation or "advice"
within the meaning of Section 15B of the Securities Exchange Act of 1934.

The information contained in this communication has been compiled by Piper
Jaffray & Co. from sources believed to be reliable, but no representation or
warranty, express or implied, is made by Piper Jaffray & Co., its affiliates or any
other person as to its accuracy, completeness or correctness. All opinions and
estimates contained in this communication constitute Piper Jaffray & Co.'s
judgment as of the date of this communication, are subject to change without
notice and are provided in good faith but without legal responsibility. Past
performance is not a guide to future performance, future returns are not
guaranteed, and a loss of original capital may occur.



Lies, Damned Lies &

Kevin Webb, CFA

kevin.p.webb@pjc.com
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Lies, Damned Lies & Economic Forecasts
Agenda

LJ What’s the big deal?

Experts KNOw better than the rest of us, right?
Financial/Economic experts kNOw better, right?

A framework for thinking about economic forecasts

Updated economic forecasts



Philosophy, Strategy & Tactics

Sleep-Adusted returns via Suitability Benchmark using
evidence based methods.

"""""""""""""" Philosophy A plan of action or policy to
Investment philsophy is a achieve one or more goals
coherent way of thinking (e.g., demonstrate good
about the markets, risk, stewardship vi/a a suitability
return, investor behaviour, N .7 benchmark).

etc.

""""""""""" Tactics Strategy
Resources, skills &
methods used to

achieve the goal of a The intersection of
strategy (e.g., philosophy, strategy &
education, formulas, ™ tactics is the world of
data, software, etc.) portfolio management

The difference between strategy and tactics: Strategy is done above the
shoulders, Tactics are done below the shoulders.

Designed and created by Kevin Webb, CFA
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What Should | Benchmark?

Prudent Person Prudent Investor
Investments shall be made with A U.S. law that sets the standard of
judgment and care, under fiduciary duty for those entrusted

circumstances then prevailing, which  with the responsibility of managing
persons of prudence, discretion and others' money, such as trustees and

intelligence exercise in the estate administrators. It requires that
management of their own affairs, a trustee weigh risk versus reward

not for speculation, but for when making investment decisions,

investment, considering the taking into account the income that

probable safety of their capitalas  may be generated by the investment
well as the probable income to be  as well as the probable safety of the
derived. invested capital.

Prudent Investor vs Prudent Man/Person
1. Trust accounts are judged on their entire portfolio, rather than
whether the investment was prudent at the time of purchase.
2. Diversification is explicitly required under the Prudent Investor Act
3. Suitability is deemed more important than individual investments
4. Fiduciaries are allowed to delegate investment management to qualified third parties

https://www.investopedia.com/terms/p/prudent-investor-rule.asp & https://www.investopedia.com/terms/p/prudentmanrule.asp
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What Should | Benchmark?

General Objectives
“The primary objectives, in priority order...
1. Safety
Safety of principal is the foremost objective... The goal will be to
mitigate credit risk and interest rate risk.
2. Liquidity
The investment portfolio shall remain sufficiently liquid to meet all
operating requirements that may be reasonably anticipated.
3. Return
The investment portfolio shall be designed with the objective of
attaining a market rate of return throughout budgetary and
economic cycles, taking into account the investment risk
constraints of safety and liquidity needs.”

GFOA Sample Investment Policy, accessed 12/31/16, pages 1-2. Emphasis added.



Primary
Liquidity

Secondary
Liquidity

Total
Liquidity

Effective
Duration

Composite
Credit Rating

Market Rate
Return

Benchmark Suitability
Gain/Loss is not listed! Why not?

Primary
Liquicaty

Port: 20.0%
Plan:15.0%

Secondary
Liquidity

Port: 15.0%
Plan:15.0%

Total
Liquidity
&

Port: 35.0%
Plan:30.0%

Effective
Duration

Port: 1.93
Plan:1.80

Composite
Credit Rating
Port: AAA

Plan:AAA

Market Rate of Return
Port: 1.65%
Plan:1.34%

©

For the background and concepts behind this visualization see the presentation “Understanding Benchmarks: Concepts” by Kevin Webb, CFA
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Prediction €= Forecast

Verb
noun ‘ ‘ (past and past participle
a thing predicted; a o o - o forecast or forecasted) [
forecast: a prediction with obj. |

predict or estimate (a
destroy the Persian future event or trend):
empire. . L. 3 8 rain is forecast for
e the action of '- Prediction Forecast § eastern onio | [ with
predicting something: % -' # obj. and infinitive | : coal
the prediction of future consumption is forecast

that the Greeks would

behavior. to increase.
ORIGIN s e noun
mid 16th cent.: from o o a prediction or estimate
Latin praedictio(n-), of future events,
from praedicere ‘make especially coming
known beforehand’ weather or a financial
(see predict) . trend.

forecaster | 'for kastar| noun: a person who predicts or estimates a
future event or trend: economic forecasters are predicting a downturn.



Experts KNOw better, right?

Rock i’ roll? It will be gone

, byJune -4
-

Variety
magazine,
1955.

http://www.buzzfeed.com/lukelewis/26-shockingly-bad-predictions#.fanwK6eXE
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Experts KNOw better, right?

A Decca Records
executive to the band’s
& manager, Brian Epstein,
= following an audition in

1962. He continued:
“We don’t like your
boys’ sound. Groups are
out. Four-piece groups
with guitars,
particularly, are
finished.”

http://www.buzzfeed.com/lukelewis/26-shockingly-bad-predictions#.fanwK6eXE 66
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Experts kNOw better, right?

Byte magazine
editor Edmund
Delesus, 1998.

http://www.buzzfeed .com/lukelew is/26-shockingly-bad -predictions#.fanwK6eXE
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Experts KNOw better, right?

Next Christmas
the iPod will he
dead, finished,
gone, kaput

Alan Sugar, 2005.

http://www.buzzfeed.com/lukelewis/26-shockingly-bad-predictions#.fanwK6eXE
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Experts kNOw better, right?

There's no chancet f‘ 11 oll'lmne is
:J..,,'_ ) smnlﬁea it market share.
At
" Wane - N

N 00:00.0 / Microsoft CEO
| Steve Ballmer,
2007.

http://www.buzzfeed.com/lukelewis/26-shockingly-bad-predictions#.fanwK6eXE 69
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"The only function of economic forecasting is to make astrology look respectable." - John Kenneth Galbraith



Financial experts kKNOw better, right?

Stlll:l( I"'IBBSlIaVG reachen

R — e : :
wnat,lnnk&,llke a nermanentlv Economist Irving
|||g|| nlateau Fisher in October

AN E F 1929, three days

before the stock
market crash that
triggered the Great
Depression.

http://www.buzzfeed.com/lukelewis/26-shockingly-bad-predictions#.fanwK6eXE 71
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Financial experts kNOw better, right?

Franklin Raines (CEO of

Fannie Mae), 10th June

2004: "These subprime
assets are so riskless
that their capital for
holding them should
be under 2 percent.”

http://www.zerohedge.com/news/2013-12-09/10-worst-economic-predictions-ever 72
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Financial experts kKNOw better, right?

Joseph Cassano (Head of
Financial Products at AlG),
2007: "It is hard for us,
without being flippant, to
even see a scenario within any
kind of realm of reason that
would see us losing one dollar
in any of these Credit Default
Swap transactions.”

http://www.zerohedge.com/news/2013-12-09/10-worst-economic-predictions-ever 73
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Financial experts kNOw better, right?

! |In December 2007, Goldman Sachs
chief investment strategist Abby
Joseph Cohen made a Fisher-like
prediction of her own. She
suggested the S&P 500 would hit
1,675 by the end of 2008, a climb
of 14% — it actually ended below
900.

Bloomberg mosigm%%* §ANRKETS INSTITUTE PRESIDEN

http://www.businessinsider.com/12-of-the-worst-predictions-about-the-global-
economy-that-intelligent-people-have-ever-made-2015-5?0op=1 74
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Financial experts kNOw better, right?

Federal Reserve is
currently not
forecasting a

recession.”

http://www.zerohedge.com/news/2013-12-09/10-worst-economic-predictions-ever

Ben Bernanke, 10th
January 2008 - "The
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Financial experts kKNOw better, right?

Donald Luskin (US investment
guru), 14th September 2008:
' "Anyone who says we’re in a
recession, or heading into
one—especially the worst
one since the Great
Depression—is making up his
own private definition of

'recession’'.

http://www.zerohedge.com/news/2013-12-09/10-worst-economic-predictions-ever 76
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Named by Fortune
ONE OF THE SMARTEST BOOKSOF ALL TIM!

Coin Flipping as
Insight FIOLED

BY

RANDOVINEL S

The Hidden Role of Chance

in Life and in the Markets

NRSSIM NICHOLAS TALES

. \ . SECOND EDITION UPDATED BY THE AUTHOR
P— P . - |5 ’ \\,
: { ‘ ——
"1 Tl | k- (e
igm’lg‘ ERE CHAINTIAN BCIENCE MONTTOR & } [ —

Are Coin Flips Really Random?

Adler, David E. “A Reliable Randomizer, Turned on Its Head.” The Washington Post, August 2, 2009. 77
http://www.washingtonpost.com/wp-dyn/content/article/2009/07/31/AR2009073104170.htm]
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“Generate a long series of con
flips producing heads and tails
with 50% odds each and fill up F IDOLED

sheets of paper. If the series is
long enough you may get eight BY
heads or eight tails in a row,
perhaps even ten of each. Yet RANDOUNESS
you know that in spite of these The Hidden Role of Chance
wins the conditional odds of in Life and in the Market
getting a head or a tail is still

NARSSIM NICHOLAS TRLEB
50%-” SECOND EDITION, UPDATED BY THE A

Taleb, Nassim Nicholas (2008-10-06). Fooled by Randomness: The Hidden Role of Chance in Life and in the Markets (Incerto)
(Kindle Locations 2813-2815). Random House Publishing Group. Kindle Edition.
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



The Flip Side of the Coin

“DR. THEODORE P. HILL asks his mathematics
students at the Georgia Institute of
Technology to go home and either flip a coin
200 times and record the results, or merely
pretend to flip a coin and fake 200 results.
The following day he runs his eye over the
homework data, and to the students'
amazement, he easily fingers nearly all those
who faked their tosses.”

Browne, Malcom W. “Following Benford's Law, or Looking Out for No. 1.” New York Times, August 4, 1998.
http://www.nytimes.com/1998/08/04/science/following-benford-s-law-or-looking-out-for-no-1.html
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Odds of 6 Heads in a row on 200 flips?
% WolframAlpha | pro PREMIUM

probability of 6 heads in a row 200 coin flips (=

I O BN=S I i Web Apps

i

ramnloe - Dandam
e ples < Ranaom

Input interpretation:

200
sequence of coin flips

Probability: More digits

10055065607 232664 699800060596 833042 695309909291 044 -
214980169/
12554203470773361527671578846415332832 204710888 -
928069025 792 = 0.800932

Approximate chance:

1.2
Approximate expected length of longest run of heads: More digits
1 y log(100)
-— 4+ - ~ 6.9766
2 log2) log(2)
@ Download page POWERED BY THE WOLFRAM LANGUAGE

81

http://www.wolframalpha.com/input/?i=probability+of+6+heads+in+a+row+200+coin+flips
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Hurricanes & The lliad

Technically the Trojan Horse is not mentioned in The Iliad

Trojan Horse. (2016, January 6). In Wikipedia, The Free Encyclopedia. Retrieved 19:02, January 10, 2016, from
https://en.wikipedia.org/w/index.php?title=Trojan_Horse&oldid=698496365



Hurricane Rita

Rita Projected Path..

DEVIATIONS INTRACKAND/ORINTENSITY
FROM CURRENT PROJECTIONS COULD The

RESULT INSIGNIFICANTI DIFFERENCES Weather
FROMTHE INFORMATION ONITHIS GRAPHIC Channel

weather.com
19 Sep 2005 13:42 GMT / 19 Sep 2005 09:42 AM EDT




Hurricane Rita

Rita Projected Path..

- —

SUN-TUE

SAT PM
S8 SAT EARLY AM

DEVIATIONS INTRACKAND/OR INTENSITY
FROM CURRENT PROJECTIONS COULD
RESULT INSIGNIFICANT DIFFERENCES
FROMITHE INFORMATION ON THIS GRAPHIC

22 Sep 2005 21:42 GMT / 22 Sep 2005 05:42 PM EDT

The
Weather
Channel

weathercom




Hurricane Rita

Hurricane Rita Storm Track (2005) LawrencevilleWeather.com

~Tropical = Hurricane |
M Depression M Storm Cat1 Cat 2 Cat3 Cat4 M Cat5

11 PM Sat Sep 24

®—o._
"9
040

09 o0

11-PM Sat Sep 17

Fri Oct 12 2007 01:35 PM EDT




Hurricane lke

Hurricane lke Models
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Chalcas the wise

“...Chalcas the wise, the Grecian priest and guide,
That sacred seer, whose comprehensive view,
The past, the present, and the future knew...”

Homer (2008-01-02). The lliad, Pope's Verse translation, Samizdat Edition (Annotated) (Kindle Locations 912-913). B&R
Samizdat Express. Kindle Edition. 88



Wall Street Journal Economic
Forecast Survey

Economic Forecasting Survey

The Wall Street Journal surveys a group of more than 60 economists on more than 10 major economic indicators on a monthly basis.

5 Economic Indicators EEIsR e [e)e: P 4

GDP (quarterly)

12yr 1 8yr. 4 yr.

GDP (annual)

- Updated Monthly

CPI
4%
0il Prices — 2= = = = = . .
N A 5 s & - Includes Identities
Unemployment =
Nonfarm Payrolls 0%
2010 2011 2012 2013 2014 2015 2016 2017

Federal Funds Rate - _ Spreadsheet Data
10 Year Note 10 Year Note

Actual (Jun. 2015) . =
(iR es 2.34% 233%"Y | 263%

Housing Starts N——
Recession Probability

Download data for December 2015

Edition | 2015-12-01 [
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History Alone

6.00% 10Yr Treasury Yield: 12/31/03 - 12/31/08
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



Forecast Alone

6.00% 10Yr Treasury Yield: 12/31/03 - 12/31/08
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



All Together

6.00% 10Yr Treasury Yield: 12/31/03 - 12/31/08
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



Chalcas Chart: Dec-08 to Dec-13

6.00% 10Yr Treasury Yield: 12/31/08 - 12/31/13
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Let’s Focus. How did they do?

10Yr Treasury Yield: 12/31/11 - 12/31/13
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



How did “they” do? Did You Remember?
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



Who did the best?

Overall Rank for Wall Street Journal 12-2011 Survey Forecasts for 06/30/12

Overall Rank Forecaster Fed Funds Rate 10Yr Treasury Yield Unemployment Rate CPI YoY GDP
1 Moody's Investors Service 9 11 21 12 9
2 Univ of Central FL 9 24 25 4 gl
3 IHS Global Insight 9 24 30 4 6
4 NEMA Business Information Services d 9 25 27 15
5 Capital Economics 24 1 41 4 9
6 The Conference Board 9 6 41 19 7
7 Mesirow Financial 1 11 21 8 43
8 Credit Suisse 24 3 30 8 25
9 Goldman Sachs & Co. 9 18 30 27 9
10 PNC Financial Services Group 1 17 21 21 34
11 Comerica Bank 9 32 6 16 32

12 Morgan Stanley 8 6 37 13 32
12 UCLA Anderson Forecast 9 22 52 10 3

14 Bank of America Securities-Merrill 24 3 41 14 15
14 JPM 24 32 30 9

16 Societe Generale 45 3 48 3 1

17 California State University 1 18 14 32 38
18 The Northern Trust 20 8 21 27, 30
19 Macroeconomic Advisers 24 31 30 10 15
19 Parsec Financial 24 27 4 1 54
21 Fannie Mae 42 11 41 14 3

22 Decision Economics Inc. 1 32 6 35 38
23 Barclays 9 45 6 19 34
24 Vanderbilt University 24 11 41 16 25
25 Nomura Securities International Inc. 24 28 25 16 25
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.




Who did the best the next time? Not the same firms.

Overall Rank for Wall Street Journal 12-2011 Survey Forecasts for 12/31/12

Overall Rank Forecaster Fed Funds Rate 10Yr Treasury Yield Unemployment Rate CPI YoY GDP
1 NEMA Business Information Services 1 6 30 12 2
2 Mesirow Financial 1 17 20 2 28
3 Capital Economics 24 1 43 2 3
4 Univ of Central FL 9 24 30 6 5
5 IHS Global Insight 9 23 34 2 9
6 The Conference Board 9 4 30 32 5
7 Bank of America Securities-Merrill 24 9 43 10 1
8 Morgan Stanley 8 3 34 26 19
9 Credit Suisse 24 6 34 11 18
10 California State University 1 17 20 20 36
11 JPM 24 17 34 6 22
12 Nationwide Insurance 9 16 24 46 9
13 PNC Financial Services Group 1 26 24 32 22
14 Economic Analysis 7 33 3 44 19
15 Vanderbilt University 24 5 43 20 16

16 Goldman Sachs & Co. 9 17 43 18 22
16 Economic and Revenue Forecast 24 28 17 12 28
18 UCLA Anderson Forecast 9 33 52 2 16
18 Decision Economics Inc. 1 30 7 27 47
20 Fannie Mae 42 9 43 15 4
21 Nomura Securities International Inc. 24 30 24 8 28
22 Perna Associates 1 41 17 27 31
23 Comerica Bank 9 33 10 27 39
23 Moody's Investors Service 9 28 20 20 41
25 International Council of Shopping 52 9 10 40 9
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.




What about the FED?
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What about the FED?
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What about the FED?

| FOMC Dot Plot
View @ Projection @ Historical
Meeting Date [<[12/16/2015]+]>] [ Add to cha ]|

BE Fed_§p_ectr.omre_te-' > I None. |Previous| Custom | I]

e Implied Fed Funds Target Rate

j @ FOMC Menmbers' Dot Profections for meetihg date 127162018
4,00

O FONC Coks Median
W 005 - Labest Vaue

B Fec Fusds Futares « Latest Value P3 4
150«
o 3004
&
o
m -
8' 2.50+
5
—
w
z
S 200+
w
o
4 4
-
B 1504
a
=
LOC=
0.50«
eesscone
LR J
0,00
2015 2016 2007 218 Lorger Tarm

Projection Year tnd

Australia 61 2 9777 8600 Brazil S511 2395 9000 Europe 44 20 7330 7500 Germeny 49 69 9204 1210 Hong Kong 52 2877 6000
Japan &1 3 3201 3300 Singapore 65 6212 1000 U.5. 1 212 318 2000 Copyright 2018 EBloombera Finance L.F.
SN 710249 CST GMT-6:00 G729-3167-3 06—Jan—-2015 15:11:44

100



What about the FED?
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Fed Funds 12/31/17 Forecasts
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Which forecaster should you follow?
The average/median forecast

the signal “If you’re looking for an economic forecast, the

and the noise best place to turn is the average or aggregate
prediction rather than that of any one economist.
... This property— group forecasts beat individual

why so many ones— has been found to be true in almost every

predictions fa,’l field in which it has been studied.”

but some don’t
Silver, Nate (2012-09-27). The Signal and the Noise: Why So Many
Predictions Fail-but Some Don't (p. 197-198). Penguin Group US.

i Kindle Edition.
nate silver

“The group mean forecasts from a series of surveys are on the average over time more accurate than most of the corresponding sets of individual
predictions. This is a strong conclusion, which applies to all variables and predictive horizons covered and is consistent with evidence for different
periods and from other studies.” - Zarnowitz, Victor (January 1992). Business Cycles: Theory, History, Indicators, and Forecasting (p. 457). University of
Chicago Press. Downloadable from http://www.nber.orqg/books/zarn92-1



http://www.nber.org/books/zarn92-1

Required for planning purposes...

“Nobel laureate Kenneth Arrow has
warned, "[O]ur knowledge of the way
things work, in society or in nature, comes
trailing clouds of vagueness. Vast ills have
followed a belief in certainty."”

“... The young statisticians in the Weather Division ... finding
that prevailing techniques were not significantly more reliable
than the null ... sent a memo to the General of the Air Corps
suggesting that the group be disbanded. Six months later ...
‘The general is well aware that your forecasts are no good.
However, they are required for planning purposes.” The group
remained intact.”

Peter L. Bernstein. Against the Gods: The Remarkable Story of Risk (Kindle Location 126). Kindle Edition.
UC San Diego Kenneth Arrow Article: http://econweb.ucsd.edu/~rstarr/ARTICLEwnotes.pdf



http://econweb.ucsd.edu/~rstarr/ARTICLEwnotes.pdf

For fools rush in where
angels fear to tread

“He who lives by the crystal
ball soon learns to eat
ground glass.”

C.C. Gaither;Alma E Cavazos-Gaither. Statistically Speaking: A
Dictionary of Quotations (Kindle Locations 960-961). Kindle Edition.

Pope, Alexander (2011-12-01). An Essay on Criticism (Classic Series) with New lllustrated (Kindle Location 317). . Kindle Edition.



4.00%

3.50%

3.00%

2.50%

2.00%

1.50%

1.00%

0.50%

0.00%

Chalcas Chart: Dec-16 to Dec-22

oN NOoV-19 red Funds Rate: 12/31/16 - 12/31/22
Recession (NBER)

=@= Actual Fed Funds Rate 3.38%

==fy= \Wall Street Journal Survey Min Forecast: 11-2019

== \Wall Street Journal Survey 25th Percentile Forecast: 11-2019

=@= Wall Street Journal Survey Median Forecast: 11-2019

== \Wall Street Journal Survey 75th Percentile Forecast: 11-2019

== Wall Street Journal Survey Max Forecast: 11-2019

2.37% 2.38%

1.91% 1.88% 1.88%
1.63%
1.63%
1.389 1.38% 1.38%

1.13%

U.13% 0.13% . 0.13% U.13% 0.13%
2555555028233 83833a323a228 8888 /FFIIFIITFIFIFA
O & L L WL O H £ L WL O S £ L @S O S £ LA WL O 6 L & WL O 6 £ & WL O
82 T 3338333788333 6888333288ea33328a88g333032a

106
Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Chalcas Chart: Dec-16 to Dec-22 on Nov-19
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



Chalcas Chart: Dec-16 to Dec-22 on Nov-19
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.



2.50%

2.00%

1.50%

1.00%

0.50%

Fed Funds Visual Accuracy

Test red FundsRate: 12/31/11-12/31/17

Recession (NBER)
el Actual Fed Funds Rate
==\ = \Wall Street Journal Survey M edian Forecast: 12-2011
—A=Wall Street Journal Survey Median Forecast: 12-2012

2.13% 2.13%

P P

Dec-11

Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.

/ /

=@~ Wall Street Journal Survey Median Forecast: 12-2013 / /

=4 ]==\Wall Street Journal Survey Median Forecast: 12-2014 / 1.63% /

] i g
=4 ]=Wall Street Journal Survey Median Forecast: 12-2015 / m
1.50%
@ /
/
/
/
J /
/ / 1.13%
/ 1.00%/ d
A p’ /
1b0% F /
/ /
/ I @075% (6300
/
/ |
/ V4
/ / 7
of 0.38% 4

R - A B B B - T B R I R B R T I - B B B
el ey = [T o el o c oo = o el — c [T I =4 o c oo - o Q2 = c =T R o Q i c oo o
L F 23838 ¢ &32388¢ & 322046238 2 300 & 23F0cad a2 3o

112



10Yr Treasury Yield Visual
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Analysis by Kevin Webb, CFA. WSJ and Bloomberg forecasts as published. Econ data from FRED.
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Federal Reserve

* Payment Economic Consumers
the Fed & Events & Regulation Systems Research & Communities

About News Supervision

Home

Monetary Policy

Monetary policy is the Federal Reserve's actions, as a central bank, to achieve three goals
specified by Congress: maximum employment, stable prices, and moderate long-term interest rates
in the United States.

The Federal Reserve conducts the nation's monetary policy by managing the level of short-term
interest rates and influencing the availability and cost of credit in the economy. Monetary policy
directly affects interest rates; it indirectly affects stock prices, wealth, and currency exchange rates.
Through these channels, monetary policy influences spending,investment, production, employment,
and inflation in the United States.

Learn more
Federal Open Market Committee
FOMC Calendar Recent Documents Upcoming Dates
About the FOMC FOMC Statement: PDF | HTML Jan. 30-31 FOMC Meeting
Released December 13, 2017 Two-day meeting
Transcripts and other historical materials
Projection Materials: PDF | HTML Feb. 21 FOMC Minutes
Rules and Authorizations Released December 13, 2017 Meeting of Jan. 30-31
FAQs Press Conference March 20-21 FOMC Meeting
FOMC Longer-Run Goals and Monetary Desomberig;2ols Two-day meeting
Policy Strategy (PDF) FOMC Minutes: PDF | HTML el
Released January 3, 2018 April 11 FOMC Minutes

Communications Policies:

Committee (PDF) | Staff (PDF) Meeting of March 20-21
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https://www.federalreserve.gov/monetarypolicy.htm
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Budget and Economic Data

Congressional

CBO regularly publishes data to accompany some of its key reports. These data have been published in the Budget and

Economic Outlook and Updates and in their associated supplemental material, except for that from the Long-Term Budget
Outlook.

BUDGET

10-Year Budget Projections

Long-Term Budget Projections

Historical Budget Data

10-Year Trust Fund Projections

Detailed Revenue Projections

Spending Projections, by Budget Account

Estimates of Automatic Stabilizers

ECONOMIC

e 10-Year Economic Projections

e Potential GDP and Underlying Inputs

10-Year Economic Projections

Projections of output, prices, labor market measures, interest rates, and income.

Jun 2017 Jan 2017 Aug 2016 Jan 2016 Aug 2015 Jan 2015

Feb 2014 Feb 2013

https://www.cbo.gov/about/products/budget-economic-data

Aug 2014
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Survey of Professional Forecasters

The Anxious Index
Probability of Decline in Real GDP in the Following Quarter

Quarterly, 1968:0Q4 to 2019:Q3
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Survey Date
https://www.philadelphiafed.org/research-and-data/real-time-center/survey-of-professional-forecasters/anxious-index
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Contact Information

Kevin Webb, CFA | ” )

kevin.p.webb@pjc.com
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Disclaimer

The material contained herein is not a product of any research department of Piper
Jaffray & Co. or any of its affiliates. Nothing herein constitutes a recommendation of
any security or regarding any issuer; nor is it intended to provide information
S ffICIe]pt to make an mves ment decision. The mfoF'matlon provided is herein not

Olc) mtatlon contai In t s communication
d con rued as a recommendatlon or "advice"

e Fdagmd S ou d %
ee CO 'H %P 4{: {acyn B'of the %elé[fr?tsies Exchange Act of 1934.
bellev e re e, but no representatlon or

warranty, express or implied, is made by Piper Jaffray
& Co., its affiliates or any other person as to its
accuracy, completeness or correctness. All opinions
and estimates contained in this communication
constitute Piper Jaffray & Co.'s judgment as of the date
of this communication, are subject to change without
notice and are provided in good faith but without legal
responsibility. Past performance is not a guide to
future performance, future returns are not guaranteed,
and a loss of original capital may occur.



Understanding Benchmarks

Concepts
Kevin Webb, CFA
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Philosophy, Strategy & Tactics

Sleep-Adusted returns via Suitability Benchmark using
evidence based methods.

"""""""""""""" Philosophy A plan of action or policy to
Investment philsophy is a achieve one or more goals
coherent way of thinking (e.g., demonstrate good
about the markets, risk, stewardship vi/a a suitability
return, investor behaviour, N .7 benchmark).

etc.

""""""""""" Tactics Strategy
Resources, skills &
methods used to

achieve the goal of a The intersection of
strategy (e.g., philosophy, strategy &
education, formulas, ™ tactics is the world of
data, software, etc.) portfolio management

The difference between strategy and tactics: Strategy is done above the
shoulders, Tactics are done below the shoulders.

Designed and created by Kevin Webb, CFA
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Understanding Benchmarks - Concepts
Agenda

I . i Assumptions/Definitions

Benchmark/Index Examples
What Should | Benchmark?

1 How Should | Benchmark?

Excel’ing @ Benchmarks — Bonding with Excel
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AHEAD
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Risk Defined

More things can happen than will happen.

“ ... It has been philosophically
defined by finance professor Elroy
Dimson of London Business School
this way: “Risk means more things
can happen than will happen.” In
the end, risk is the gap between
what investors think they know
and what they end up learning—
about their investments, about the
financial markets, and about

themselves. ,,

Zweig, Jason. The Devil's Financial Dictionary (p. 182). PublicAffairs. Kindle Edition. Emphasis added.
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Risk & Return are Related
Finding the right trade-off is the key

. s
e ‘;‘: WORLDWIDE BESTSELLER

‘ *The scientist who developed the
Saturn 5 rocket that launched the
first Apollo mission to the moon put
it this way: "You want a valve that
doesn't leak and you try everything
possible to develop one. But the real
world provides you with a leaky
valve. You have to determine how
much leaking you can tolerate."
(Obituary of Arthur Rudolph, in The
New York Times, January 3, 1996.),,

PETER L®BERNSTEIN

Peter L. Bernstein. Against the Gods: The Remarkable Story of Risk (Kindle Locations 69-71). Kindle Edition. Emphasis added.



Definitions

“Knowledge is knowing a tomato
is a fruit; Wisdom is not putting it
in a fruit salad’”

- Qi Amet
M Ipsum pDolor Sit Ame

Eram

.o

Brandreth, Gyles. Oxford Dictionary of Humorous Quotations (Kindle Location 4265). OUP Oxford. Kindle Edition.
See this useful Microsoft Help page for Microsoft Word on the definition/history of “Lorem Ipsum Dolor Sit Amet Etiam”: 129
https://support.microsoft.com/en-us/kb/114222
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Benchmark

Definitions :

1 noun a standard by which something can be measured or judged

2 noun a surveyor's mark on a permanent object of predetermined position
and elevation used as a reference point

Word frequency history :

benchmark | Computed by Wolfram |Alpha 4000? |
3000 ¢ 1
2000} |
1000 | |
0: Il

1600 1700 1800 1900 2000

(from 1539 to 2007) (in occurrences per billion words per year)
benehmark | Computed by Woltram Alpha

Google Books Ngram Viewer

Graph these comma-separated phrases: index,benchmark case-insensitive

between 1800 and 2008 from the corpus English v with smoothingof 7 v | Search lots of books

0.00600% -
0.00550%
0.00500% A
0.00450% A s
0.00400%
0.00350% A
0.00300% A
0.00250%
0.00200% A
0.00150% 4
0.00100% 4

0.00050% benchmark

0.00000% T T T T T T T T T T
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

WolframAlpha, http://www.wolframalpha.com/input/?i=benchmark&rawformassumption=%7B%22C%22,+%22benchmark%22%7D+-
%3E+%7B%22Word%22%7D&rawformassumption=%7B%22DPClash%22,+%22FinancialE%22,+%22benchmark%22%7D+- 130
%3E+%7B%22NYSE:BHE%22%7D (December 30, 2016).



http://www.wolframalpha.com/input/?i=benchmark&amp;rawformassumption=%7b%22C%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22Word%22%7d&amp;rawformassumption=%7b%22DPClash%22%2C%2B%22FinancialE%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22NYSE%3ABHE%22%7d
http://www.wolframalpha.com/input/?i=benchmark&amp;rawformassumption=%7b%22C%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22Word%22%7d&amp;rawformassumption=%7b%22DPClash%22%2C%2B%22FinancialE%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22NYSE%3ABHE%22%7d
http://www.wolframalpha.com/input/?i=benchmark&amp;rawformassumption=%7b%22C%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22Word%22%7d&amp;rawformassumption=%7b%22DPClash%22%2C%2B%22FinancialE%22%2C%2B%22benchmark%22%7d%2B-%3e%2B%7b%22NYSE%3ABHE%22%7d

Benchmarks ~ Expectations

WE'RE
BEATING N
EXPECTATIONS.,

LHEDGEYE
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Index

Definitions :

1

noun

a numerical scale used to compare variables with one another or
with some reference number

2 noun a number or ratio (a value on a scale of measurement) derived from
a series of observed facts; can reveal relative changes as a function
of time

3 noun a mathematical notation indicating the number of times a quantity is
multiplied by itself

4 noun an alphabetical listing of names and topics along with page numbers
where they are discussed

5 noun the finger next to the thumb

6 verb listin an index

7 verb provide with an index

8 verb adjust through lndexatlon Word frequency history :

(8 meanings) Gg

1600 1700 1800 1900 2000

(from 1539 to 2007) (in occurrences per million words per year)

WolframAlpha, http://www.wolframalpha.com/input/?i=index (December 30, 2016). 132
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Benchmark/Index Examples

Benchmark does not necessarily mean an Index

Index

a numerical scale used to
compare variables with one
another or with some reference
number ... can reveal relative
changes as a function of time.

INDICES

BENCHMARKS

- Benchmark

A standard by which something
can be measured or judged. Can
help set expectations.

Not every index serves as a benchmark and not
every benchmark is an index.
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Benchmarking Fed Funds?
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Pure Benchmark Example — The Taylor Rule
“The Taylor rule is an equation John Taylor introduced in a 1993 paper that prescribes a value
for the federal funds rate—the short-term interest rate targeted by the Federal Open Market
Committee (FOMC)—based on the values of inflation and economic slack such as the output
gap or unemployment gap”
Effective federal funds rate and Taylor rule prescription

Percent, Quarterly average
=—=Taylor rule prescription

—Actual Fed FundsRate 1 < r) * pi * [-4 pip)( < /-4 yy(:
Where i is the nominal federal funds rate, r asterisk is the
8 real federal funds rate, pi is the rate of inflation, p asterisk
is the target inflation rate, y is a logarithm of real output,
and y asterisk is a logarithm of potential output.*

10

P

0 \ r
2000 2002 2004 2006 2008 010 2012 2014 2016 2018

-2
Center for Quantitative Economic Research, Federal Reserve Bank of Atlanta, https://www.frbatlanta.org/cqer/research/taylor-rule.aspx (Jan 29,
2018). *See http://www.investopedia.com/video/play/taylor-rule-calculating-monetary-policy/ for a short video explaining The Taylofdffs and
further details on the equation.



http://web.stanford.edu/~johntayl/Papers/Discretion.PDF
https://www.frbatlanta.org/cqer/research/taylor-rule.aspx
http://www.investopedia.com/video/play/taylor-rule-calculating-monetary-policy/

Pure Index Example — Christmas Price Index

The PNC Christmas Price Index® shows the current cost for one set of each of the gifts
given in the song "The Twelve Days of Christmas."

$36,000
$34 000
$32,000
TOTAL CHRISTMAS PRICE INDEX (CPI)
$30,000
528,000 $34,558.65
0,
$26,000 (+0.6%)
The cost of this year’s CPl rose ever so slightly, driven by the cost increases for the Pear Tree, the increased demand for Golden Rings
524,000 and wage increases for the Lords-a-Leaping

§22,000
$20,000
$18,000
§16,000
$14,000

g § & & & & & $ &

TRUE COST OF CHRISTMAS IN SONG “CORE" INDEX (EXCLUDING SWANS)
$157,558.00 $21,443.65
(+0.7%) (+0.9%)
This represents the cumulative cost of all the gifts when you count This version of the CPl removes the most unpredictable gift from
each repetition in the song (364 gifts) the index - the Swans-a-Swimming 136

The PNC Christmas Price index, https://www.pnc.com/en/about-pnc/topics/pnc-christmas-price-index.html (Dec 31, 2017).
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Index as Benchmark Example — Big Mac Index

January 2018

THE Big Mac index was invented by The Economist in 1986 as e mat L1 lammem |
a lighthearted guide to whether currencies are at their i
“correct” level. It is based on the theory of purchasing-power e B
. . . . Brazil
parity (PPP) ... For example, the average price of a Big Mac in Denmark
i i . . . Uruguay
America in January 2018 was $5.28; in China it was only $3.17 Euro e
at market exchange rates. So the "raw" Big Mac index says e
that the yuan was undervalued by 40% at that time. e
Undervalued by: Overvalued by: China January 2018 South K(c:ahr::
Price: $3.17 (Yuan 20.40) e
Il >50% 1o Raw index: undervalued by 39.9% éjombia
I 25-50% =/+ 10% I 50-100% Actual exchange rate: 6.43 UAE
10-25% Bl >100% Implied exchange rate*: 3.86 Czech::r::::(i;
Thailand
China Hui;;zar:
Under(-)/over(+) valuation against the dollar, % Pakistan
-30 Saudi Arzet;:l;
China
Poland
Vietnam
-40 Turkey
India
Indonesia
eli
Mexico
South Africa
~60 o
99200001 02 03 04200506 07 08 09201011 12 13 14 201516 17 Malaysia
i
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Interactive currency-comparison tool: The Big Mac index, The Economist, http://www.economist.com/content/big-mac-index (January 2018).
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What Should | Benchmark?

Prudence Investor Standard

“The standard of prudence to be used by investment

officials shall be the "uniform prudent investor act"
standard and shall be applied in the context of managing

an overall portfolio. Investment officers acting in

accordance with written procedures and this investment

policy and exercising due diligence shall be relieved of

personal responsibility...”

GFOA Sample Investment Policy, accessed 1/21/19, page 3.
Emphasis added.

Py
= ®
2 » )
v w > >
c Q@ o 2 [¢}]
o C [N = [@))
o 5 = 3 ©
[72] =S (@)]
@ o (OIS c
= @
federal >personalg :
i - ©
R +
officers
policys
% manner,
2 prudent reports |
o — discretion P
IS enough
g established
o

~ regard

General Objectives
“The primary objectives of investment activities shall be...
1. Safety
Investments shall be undertaken in a manner that seeks to ensure
the preservation of capital in the overall portfolio. The objective
will be to mitigate credit risk and interest rate risk. ...
2. Liquidity
The investment portfolio shall remain sufficiently liquid to meet
all operating requirements that may be reasonably anticipated.
3. Return
The investment portfolio shall be designed with the objective of
attaining a market rate of return throughout budgetary and
economic cycles...”
GFOA Sample Investment Policy, accessed 1/21/19, pages 1-2.
Emphasis added.

GFOA Sample IPS Word Cloud
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What Measures to Benchmark?
The 5 Points of Suitability

Liquidity Market Rate of Legal Investments
N Duration Credit Return

onsible Portfolio holds

amount of |'Qf“d|ty Appropriate level o Appropriate level of Earn a market rate of |nvestn‘1entsthalt are

to reasonably insure ; : L return through legal & in compliance

interest rate risk. credit risk. _ _ t

bond gods are budgetary & economic with the Investmen
neutered. cycles. Policy Statement.

& &b &P
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How Should | Benchmark?

Use an Index or Benchmark Individual Risk/Reward
Measures?

INDICES BENCHMARKS

-~ Benchmark

Determine your preferences for
each risk/reward measure and
use those as a benchmark.

Index

Find an Index that is closest to your risk/reward
preferences and then use it as a proxy for the risk/reward
measures you want to benchmark. 140



Markets: Equities = Indices / Bonds = Yields?

S&P 500 INDEX (INX:L... FTSE 100 Index (FTSE... FTSE 250 MID INDEX (... US 10 year Treasury (... UK Pound Sterling/US...
5 DAYS 5 DAYS 5 DAYS 5 DAYS 5 DAYS
2,670.71 (+1.32%) 6970.59 (+0.03%) 18,762.83 (-0.01%) 2.77 (-0.37%) 1.29 (0.00%)
2,800
2,600
2,400
2,200
2,000
10.0B
July January July January July
2016 2017 2018 1& 19

The Financial Times, Markets Data, http://markets.ft.com/data/ (1/21/2019).
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Bond Market Indices Overview

Lehman Brothers | A Guide to the Global Family of Indices

Figure 1. Lehman Brothers Global Family of Indices-Index Map as of January 2008

__ Swaps/Derivatives us. "
Indices Universal Global High-Yield

. ParSwapIndices
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CAD, SEK)
1
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EM Swaps Indices
"~ (SKIK. ZAR, MXN, PLN,
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COXATraxx Total
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) | Passthraugh
Tranches
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A Guide to the Lehman Brothers Global Family of Indices — Global Family of Indices 35th Anniversary 1973-2008, page 8, March Zgi(zgg
Note: Barclays purchased Lehman Brothers assets (including the indices) after Lehman’s bankruptcy in Sep-08. Barclay’s current gui

can be found here: https://index.barcap.com/Home/Guides and Factsheets
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Bond Market Indices are Rule Based

Lehman Brothers indices are
rule-based benchmarks whose
composition is reset monthly.

A Guide to the

Lehman Brothers
Global Family of Indices

BASIC PRINCIPLES OF THE LEHMAN BROTHERS INDICES

Although each of the Lehman indices has been constructed to reflect the essential
characteristics of the securities and markets it covers, all Lehman indices conform to
certain general index construction standards and guidelines.

1) Rule-Based: Our indices are rule-based benchmarks whose composition is reset
monthly. To be included in a Lehman index, a security must meet all published eligibility
criteria.

Thus, our indices are representative of the marketplace, replicable and reliable. They are
unbiased, in that subjective factors, such as Lehman security inventory or whether it
managed the underwriting, do not enter into the selection process whatsoever. This is in
contrast to portfolio-based indices, in which the performance benchmark 1s an arbitrarily-
selected basket of securities.

The criteria are specified so that, in most cases, a given security can contribute to only
one index or group of indices. For example, within the U.S. Aggregate Index, a security
cannot be part of both the U.S. Credit Index and the Securitized Index. However, it can
be part of both the U.S. Credit Index and the higher-level U.S. Aggregate Index. In both
cases, the security is contributing to only one index”.

Since launching our first index i 1973, we have expanded our index offerings to new
geographic regions and asset classes, meeting the needs of index users with objective
rules-based benchmarks. We add new benchmarks to the Global Family of Indices based
on three criteria:

- Relevance of an asset class;
- Investor demand for a performance metric; and

Availability of security-level pricing and analytics to create a rules-based

benchmark.l

143

A Guide to the Lehman Brothers Global Family of Indices — Global Family of Indices 35t Anniversary 1973-2008, page 11, March 2008.



Which Index is Largest?
Box Szie = # of Issues

Darker Grey = Larger Market Value
Data as of 12/31/2018

1-5Yr US Corp
3,112 Bonds
2.90 Yrs

2.69 MDur
3.65Yld

AgyBIt
146 Bonds
2.24Yrs
2.13 MDur
2.56Yld

1-5Yr
AgyClbl
126 Bonds
2.54Yrs
2.41 MDur
2.70YIld

Bank of America-Merrill Lynch Index Data as of 12/31/18. http://www.mlindex.ml.com/gispublic/bin/MLIndex.as
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Effective Duration
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Bank of America-Merrill Lynch Index Data as of 12/31/18. http://www.mlindex.ml.com/gispublic/bin/MLIndex.asp
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Problems Using Bond Indices as Benchmarks

B D 1 . .
ums & Duration “ Fixed-income benchmarks embody
@(Fﬂunsﬁtm INVESTMENT PERSPECTIVES a great ma ny Complex ISSUES coe tWO

issues: the duration problem and
the “bums” problem. ...The duration
problem is the fact that the duration
of the benchmark comes from
issuer preferences and is not
| ”ﬁg‘”‘“’“j___‘:“:ﬁ;‘;"“ necessarily the duration that a given
: investor should hold. The bums (or
deadbeats) problem is that the
biggest debtors (whether
companies, countries, or other
entities) have the largest weights in

the benchmark. ,,

Investment
Performance
Vleasurement

Evaluating and Presenting Results

Investment Performance Measurement: Evaluating and Presenting Results (CFA Institute Investment Perspectives) (Kindle Locations
4006-4012). Wiley. Kindle Edition. 146



The Duration Problem

Investment
Performance

GG The duration structure of a cap-weighted bond Me
benchmark—that is, the proportions of bonds in short-, "‘""“,—.—“L“’“
intermediate-, and long-term categories—reflects the Q=Y
maturity or duration preferences of issuers, who are
seeking to minimize their (apparent) cost of capital.
Investors, however, are not trying to minimize their returns
(which are the issuers’ costs of capital) but to maximize
returns. Moreover, an investor usually has specific time-
horizon preferences that make one duration more
advantageous than another. These preferences do not
necessarily match those of issuers in the aggregate, whose
preferences are reflected in the benchmark. ... Because the
benchmark duration is a historical accident, the optimal
portfolio for an investor with no defined time horizon
should be set by that investor’s risk tolerance rather than
by matching the duration of the benchmark. ’,

147

Investment Performance Measurement: Evaluating and Presenting Results (CFA Institute Investment Perspectives) (Kindle Locations 4067-4082).
Wilev Kindle Edition Fmpnhacic added



The “bums” Problem

Investment
Performance

GG Because the issuers who manage to go deepest into Measurement
debt—the biggest bums—have the largest weights in a _—
cap-weighted benchmark, such a benchmark is not
likely to be mean-variance efficient. If you are tracking
such a benchmark, when someone issues a security, you
have to buy it in proportion to its capitalization weight to
minimize tracking error to the benchmark, even if the
security is only marginally of high enough quality to
make it into the benchmark and even if the size of the
issue, and hence its weight in the benchmark, is
inordinately large. Such securities would seem to be the
most likely to be downgraded or to default. The bums
problem applies to countries in an international
sovereign bond benchmark just as it does to
corporations in a U.S. bond benchmark. ’9

148

Investment Performance Measurement: Evaluating and Presenting Results (CFA Institute Investment Perspectives) (Kindle Locations 4102-4107).
Wiley. Kindle Edition. Emphasis added.



Suitability Benchmark Process

You decide your benchmarks. Don‘t let an index decide.

2. Interest Rate Risk

Use Treasury Bellwethers
to get a “feel” for your
interest rate risk
preference.

1. Liquidity
Examine historical cash
flows to determine
optimal liquidity.



Visualizing the Portfolio versus the Benchmarks

Good visualizations bring together a complex narrative...

Figurative map of Imperial Navy troop losses

in the GalaCtIC ClVlI Wal‘, O BBY"5ABY Remnant Imperial
forces retreat to
Asteroid hits a Star Destroyer Jakku, reform —»
after Imperial victory at Hoth as First Order

Yoda dies

Obi-Wan Kenobi dies
®
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Visualizing the Portfolio versus the
Benchmarks

... and Everything we eat both causes and prevents cancer
meastL

@® = One medical study

Wine e o ooe ol 00 o
Tomatoes o © 0 = |o 5

Tea - o e o e o
Milk ) e e o pe o e
Eggs oo ofe sow °
Corn e ® o e o o ®

Coffee e o oo doe ° o

Butter oo wee o e 5
Beef o o e oo e o oo

0.1 0.2 0.5 1 2 5 10
Protects against cancer - Causes cancer

Relative risk of cancer

°
SOURCE: Schoenfeld and loannidis, American Journal of Clinical Nutrition ‘/‘);‘- 15 1



Primary
Liquidity
86.82%

Secondary
Liquidity
6.42%

Total
Liquidity
46.62%

Effective
Duration
(15.19%)

Composite
Credit Rating
8.58%

Market Rate
of Return
69.37%

Suitability Benchmark
Visualization Analysis

Port: $9,218.46M 18.68%

Plan: $4,934.28M 10.00% .
Var: $4,284.17M
Var{%): 8.68%

Port: $5,251.24M 10.64%

‘ Plan: $4,934.28M 10.00%
Var: $316.96M
Var{%): 0.64%

Port: $14,469.69M 29.32%
Plan: $9,868.57M 20.00% .

Port: 2.544
Plan: 3.00

Var: $4,601.13M 9.32%
Investable: $4,284.17M 8.68%

Var: {0.456) ‘
Var{%): {15.19%)

Port: AAl

' Plan: AA3
Var: 1.5 Notches
Var({%): 8.58%

Port: 1.417
Plan: 0.837

Var: 0.58

Var{%): 69.31‘3?—j 2



A Note on Total Return / Market Rate of Return

It is not the return on my
investment that | am concerned
about; it's the return of my

investment

— Wil Regers —




What are your Return Preferences?

Total Return assumes indifference between Price return & Income return.

AL CFAInstitute

Total rate of return measures the increase in the investor’s wealth due

MANAGING to both investment income (for example, dividends and interest) and

s capital gains (both realized and unrealized). The total rate of return

R implies that a dollar of wealth is equally meaningful to the investor

: whether that wealth is generated by the secure income from a 90-day
Treasury bill or by the unrealized appreciation in the price of a share
of common stock.

Income

Most public funds are
income oriented and put
more weight on income.
If you don’t budget
gains/losses and aren’t
tasked with portfolio
growth from investments
then you likely have an
income preference.

54
Managing Investment Portfolios: A Dynamic Process (CFA Institute Investment Series) (p. 723). Wiley. Kindle Edition. Emphasis adg:[ed.




What about GIPS?

The Global Investment Performance Standards

el //1.. F OF N
”"///JTIEFBAMJ FABOZZI SERIES

4 'WW “ The GIPS standards are typically
/ﬁ used when performance
information is communicated
between an investment firm and
prospective institutional investors
.. there is no law that an
COMPLYING wizh the investment firm must create its
GLOBAL INVESTMENT marketing materials according to

PERFORMANCE the GIPS standards ,,
STANDARDS (GIPS’)

BRUCE J. FEI * KARYN D. VINCENT

Feibel, Bruce J.; Vincent, Karyn D.. Complying with the Global Investment Performance Standards (GIPS) (Frank J. Fabozzi Series) (Kindle
Locations 321-326). Wiley. Kindle Edition. 155



The first thing | get asked about the portfolio is...

Return is last for primary objectives but usually the first question asked...

The best heok an investment Wity sl idnagement “— Poter Drucker
outperform the market is false. The institutions are the market. They

Winni
cannot, as a group, outperform themselves. In fact, given the cost of g

b
active management—fees, commissions, and so forth—most investment the I Oser S
managers will, over the long term, underperform the overall market. ...

"...the basic assumption that most institutional investors can

Over
200,000
m Copies Sold
Fourth Edition

Timeless Strategies for

For any one manager to outperform the other
professionals, he must be so skillful and so quick that he can regularly
catch other professionals making errors—and can systematically exploit
those errors faster than other professionals can. ...

Successful Investing

Charles D. Ellis

The beginning of wisdom for you is to understand that
few—if any—major investment organizations will outperform the

FOREWORD BY JOHN J. BRENNAN,
CHAIRMAN AND CEQTHE VANGUARD GROUP

market averages over long periods of time and that it is very difficult to

estimate which managers wﬁl outperform. ...

The truly important but not very difficult task to which
investment managers and their clients could and should devote
themselves involves four steps: (1) understanding the client’s real needs,
(2) defining realistic investment objectives that can meet a client’s
realistic needs, (3) establishing the right asset mix for each particular
portfolio, and (4) developing well-reasoned, sensible investment policies
designed to achieve the client’s realistic and specified long-term
investment objectives. In this work, success can be easily achieved."

Ellis, Charles D.. Winning the Loser's Game: Timeless Strategies for Successful Investing
(Winning the Loser's Game, 3rd ed) (Kindle Locations 243-540). McGraw-Hill Education.
Kindle Edition.

GFOA Sample IPS

General Objectives
“The primary objectives, in priority order...
1. Safety
Safety of principal is the foremost objective... The goal will be to
mitigate credit risk and interest rate risk.
2. Liquidity
The investment portfolio shall remain sufficiently liquid to meet
all operating requirements that may be reasonably anticipated.
3. Return
The investment portfolio shall be designed with the objective of
attaining a market rate of return throughout budgetary and
economic cycles, taking into account the investment risk
constraints of safety and liquidity needs.”

GFOA Sample Investment Policy, accessed 12/31/16, pf5961-2.
Emphasis added.


http://www.gfoa.org/sites/default/files/u2/SampleInvestmentPolicy.pdf

Contact Information

Kevin Webb, CFA a

kevin.p.webb@pjc.com
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Disclaimer

The material contained herein is not a product of any research department of Piper
Jaffray & Co. or any of its affiliates. Nothing herein constitutes a recommendation of
any security or regarding any issuer; nor is it intended to provide information
sufficient to make an investment decision. The information provided is herein not
intended to be and should not be construed as a recommendation or "advice"
within the meaning of Section 15B of the Securities Exchange Act of 1934.

The information contained in this communication has been compiled by Piper Jaffray
& Co. from sources believed to be reliable, but no representation or warranty,
express or implied, is made by Piper Jaffray & Co., its affiliates or any other person as
to its accuracy, completeness or correctness. All opinions and estimates contained in
this communication constitute Piper Jaffray & Co.'s judgment as of the date of this
communication, are subject to change without notice and are provided in good faith
but without legal responsibility. Past performance is not a guide to future
performance, future returns are not guaranteed, and a loss of original capital may
occur,



Suitability Simulator

Kevin Webb, CFA

Kevin.p.webb@pjc.com
Piper Jaffray
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Bond with Excel before Excel’ing @ Bonds

Kevin Webb, CFA

Kevin.p.webb@pjc.com
Piper Jaffray
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CONNECT WITH CDIAC

@15 Capitol Mall, Room 400
Sacramento, CA 95814

Phone: (216) 653-3269

Email: cdiac@ftreasurer.ca.gov

Social Media:

L N in

@CDIAC_STO Karen McMillen

Manager of Continuing Education and Outreach
(916) 653-5527 | Karen.McMlillen@treasurer.ca.gov
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