Bonds... James Bonds

Cole Wall, Austin Glenn,
Andrew Rosen, Robert Nathanson

3/31/2025




Summary

Idea — Buy Fixed Income ETFs to hedge against a potential recession for a short period

Strategy — Asset Allocation, Backtested during recessionary periods, ETF analysis

Historical Performance — Solid during downturns

Recommendation — Buy 5457,442.52 in Fixed Income ETFs (25.7% of fund)

What to Sell — Use all cash and sell all of SPY

Effect on Portfolio — Lowers fund beta, decreases long-term expected return, hedges recession
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Kelly Criteria

(Possible Gain % * Prob. of Recession - Prob. of US Failure)
(Possible Gain %)

% Allocation to Bonds =

(48.44% * 51.16% - 0%)

51.16% = (48.34%)
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Probability of a Recession

What are the odds we have a
recession this year?

What is a recession?
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What is a Recession?

Economic Recession Market Recession
Duration: two consecutive quarters - A “sustained” drop of 20% or more
of negative GDP in major indices (S&P 500, Nasdagq,
Scope: “Significant widespread Dow Jones) from previous highs

decline in economic activity”
* Higher unemployment
* Lower consumer spending
* Lower corporate earnings and
reduced business investment
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Bear Markets With/Without Recessions

Stock Market Crash without
Economic Recessions:

* 1987 Black Monday
*  Market crashed over 22% in one day
*  Due to computerized trading and investor
panic
* 2018 Market Correction
*  S&P 500 dropped nearly 23% in Q4 2018
*  Fed raised interest rates
* 2022 Bear Market
*  S&P 500 fell nearly 35% over the course of the
year
*  Aggressive rate hikes

Stock Market Crash with a Economic
Recessions:

1929-1939 Great Depression
*  Markets were down 90%
*  Greater economy suffered a decade long
recession
2000 Dot-com Bubble
* Nasdaq plunged 78% from its peak
*  Mild 8 month recession followed due mainly
to 9/11 and corporate scandals
2008 GFC
*  Markets were down 56%
*  Greater economy suffered for 18 months
2020 COVID
*  Markets were down 37% in a month
*  Sharp but short recession in greater economy
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Recession vs Bear Markets

Why the economy matters % k

The S&P 500 with recessions and bear markets shaded (f’/
1950- present

Recession Bear market
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Source: Ritholtz Wealth Management, Standard & Poor’s, National Bureau of Economic Research. Data as of 3/25/2025. Indices are not available for direct investment. %
Ritholtz Wealth Management is a Registered Investment Adviser. This presentation is solely for informational purposes. Advisory services are only offered to clients or prospective clients where Ritholtz Wealth RITHOLTZ )”[ N
I
7

Management and its representatives are properly licensed or exempt from licensure. Past performance is no guarantee of future returns. Investing involves risk and possible loss of principal capital. Noadvicemay  wealth management (
be rendered by Ritholtz Wealth Management unless a client service agreementiis in place.

7 of the last 11 bear markets (drops
of 20% or more) have overlapped
with an economic downturn.

The stock market follows the
economy over time, not the other
way around.
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Key Factors for the Greater Economy

GDP
Unemployment
Inflation
Consumer Spending
Consumer Debt
Consumer Confidence
Corporate Earnings
Corporate Bond Rates
Federal Funds Rate
Yield Curve
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Per Capita (US $) GDP ( Billions of US §)

Annual % Change
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https://www.macrotrends.net/global-metrics/countries/USA/united-states/gdp-gross-domestic-product

Unemployment

First-time claims for unemployment benefits are well-contained
Four-week average of initial jobless claims

Recession
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Source: Callie Cox Media LLC, YCharts

David Eccles
& u School of Business

THE UNIVERSITY OF UTAH




Inflation
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Consumer Spending
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Notes: Values are in millions.
Source: U.S. Census Bureau via FRED, National Bureau of Economic Research

Graphic: Jasmine Cui and Joe Murphy / NBC
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Consumer Debt

Trillions of 2017 U.S. dollars Debt-to-income ratio
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Consumer Debt Is High. but Consumers Seem to Have Room to Run - Federal Reserve Bank of Kansas Cit:
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https://www.kansascityfed.org/research/economic-bulletin/consumer-debt-is-high-but-consumers-seem-to-have-room-to-run/

Consumer Confidence
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*Shaded areas represent periods of recession.
Sources: The Conference Board; NBER
US Consumer Confidence © 2025 The Conference Board. All rights reserved.
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https://www.conference-board.org/topics/consumer-confidence

US Corporate Profits

FRED 24 = Corporate Profits After Tax (without IVA and CCAdj)
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Corporate Bond Rates

Interest rates on company debt may rise before the economy breaks down
Spreads on company debt

Recession High yield (lower quality) companies  ====Investment grade (higher quality) companies
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Source: Callie Cox Media LLC, Bloomberg Barclays fixed income data
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FED Funds Target Rate v. Actual Rates

FED Funds larget Rate: Future Implied Market Expectations versus Reality
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Probability of a Recession

Andrew’s
Odds we have a recession?

= ~44%

David Eccles
School of Business
A —. = THE UNIVERSITY OF UTAH




Inverted Yield Curve

FRED o4 == 10-Year Treasury Constant Maturity Minus 2-Year Treasury Constant Maturity
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Source: Federal Reserve Bank of St. Louis via FRED®
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NY Fed Prob of Recession 12 months projection
(NYFYPROB Index MAX)

M NYFYPROB Index - Mid Price (L1) 27.01
I USRINDEX Index - Mid Price (R1) 0.00

5 Years

F6.00

1960-1964 1965-1969 | 1970-1974 1975-1979 1980-1984 1985-1989 1990-1994 1995-1999 2000-2004 2005-2009 2010-2014 2015-2019 | 2020-2024 |
NYFYPROB Index (NY Fed Prob of Recession in US Twelve Months Ahead Predicted by Treasury Spread) Quarterly 01JAN1958-31DEC2025 Copyright® 2025 Bloomberg Finance L.P. 30-Mar-2025 18:07:59|

David Eccles
School of Business
THE UNIVERSITY OF UTAH




NY Fed Prob of Recession 12 months projection
(NYFYPROB Index 5YR)
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Probability of a Recession - Yield Curve

Austin’s
Odds we have a recession?

= 58.31%
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Recession Consensus

Austin’s and Andrew’s Average
Odds we have a recession?

=51.16%
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Barbell & Ladder Strategy

Ladder Strategy — OR - Barbell Strategy

0-20+ year bonds 0-3 Year and 10+ Year
Stable Income Hedge for Recession
Low Interest Rate Risk Higher Interest Rate Risk
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Barbell & Ladder Strategy

Barbell Strategy

0-3 Year Bonds 10+ Year Bonds
Stable Yields Recession Hedge
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257

(SGOV)
iShares® 0-3 Month
Treasury Bond ETF

0-3 Month Treasuries

Expense: 0.09%

Dividend Yield: 4.89%
Beta: 0.0

Modified Duration: 0.09
(~32 days)

Barbell Str

257

(VGSH)
Vanguard Short-Term
Treasury Index Fund

1-3 Year Treasuries

Expense: 0.03%

Dividend Yield: 4.16%
Beta: -0.14

Modified Duration: 1.9
(years)

ategy ETFs

257

(VGLT)

Vanguard Short-Term
Treasury Index Fund
ETF Shares

10+ Year Treasuries

Expense: 0.03%

Dividend Yield: 4.25%
Beta: 0.21

Modified Duration: 14.8
(years)

257

(EDV)

Vanguard Extended
Duration Treasury
Index Fund ETF Shares

20+ Year Treasuries

Expense: 0.05%

Dividend Yield: 4.5%
Beta: 0.35

Modified Duration: 24.2
(years)
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https://seekingalpha.com/symbol/SGOV
https://seekingalpha.com/symbol/SGOV
https://seekingalpha.com/symbol/VGSH
https://seekingalpha.com/symbol/VGSH
https://seekingalpha.com/symbol/VGSH
https://seekingalpha.com/symbol/VGSH
https://seekingalpha.com/symbol/VGSH
https://seekingalpha.com/symbol/EDV
https://seekingalpha.com/symbol/EDV
https://seekingalpha.com/symbol/EDV

Barbell Strategy ETFs

100%

0-3 Year Bonds &
10+ Year Bonds

Shown below are the weighted average
allocations for the metrics of expense
ratios, dividend yields, betas, and durations
for each ETF

Averages

Expense: 0.045%
Dividend Yield: 4.45%
Beta: 0.11

Modified Duration: 10.25
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Barbell Strategy ETFs (5 Year Chart)

Metric: = Price Return v 1D 5D ™ 6M YTD 1Y 3y 10Y MAX 5% &4 m
® SGoV 0.66% @ VGSH -5.87% @ VGLT -43.67% EDV -58.72%
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Barbell Strategy ETFs (10 Year Chart)

Metric: = Price Return v 1D 5D ™ 6M YTD 1Y 3Y SY 10y MAX 8% &d m
® SGOV 0.66% ® VGSH -3.96% ® VGLT -28.89% EDV -46.20%
Price Return Price Return Price Return Price Return
50%
M 25%
‘|~. v

MuAa? = WW/ . -

-25%
-50%
75%
2016 2018 2020 2022 2024

David Eccles
& School of Business

THE UNIVERSITY OF UTAH



Duration

For each 1% drop/rise in interest rates
the price of a bond will increase/decrease by
its duration (as a percentage)

10

1

13
14
15
16
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19
20
21

Estimated Duration (Years)
056
188
278

366

8.16

881

943

1003
10.60
11.15
1168
1219
1268
13.15
13.60
1404
1446
1486
1525
15.62
1598
1633
16.66
1698

1729

For example if the fed drops rates by 1% the
price of 20 year treasury increase by 13.6%

We have an average duration of soal%
drop leads to a 10.25% increase in bond
prices in the Barbell Strategy.

* this is a theoretical price gain or loss
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Duration and Dividends to Profits

Now we are going to use our average modified duration
and average dividend yield to predict our potential
profit IF we enter a recession a year from now.

Average modified Duration:
Average Dividend Yield: 4.45%

** these numbers will be used to
calculate profit
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Duration and Dividends to Profits

Over the past 3 economic downturns since 2000 rates
where slashed on average about 4.34% dropping to a
average low of 0.38%

FRED -4/ — Federal Funds Effective Rate
7

6 |
. H A B € D E
H 1 Peakrates After RessesionRates Difference
L 4 2 2020 2.4 0.05 2.35
g ‘ ‘ 3 2008 5.26 0.11 5.15
& 3 4 2001 6.51 0.98 5.53
: | :
\ 6
1 ‘ 7 Averages 4.723333 0.38| 4.343333
8
0

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Source: Board of Governors of the Federal Reserve System (US) via FRED®
Shaded areas indicate U.S. recessions. fred.stlouisfed.org| Fullscreen £ 2 ]
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Duration and Dividends to Profits

Currently rates are at 4.33% if we enter a recession and
rates are slashed to the average low of 0.38%,

4.33 - 0.38% = 4.292% (decrease in rates)

FRED -4/ — Federal Funds Effective Rate
7

6 H
5 H

. 4.292%
| |

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 * * this nu mber wiII be used to
Source: Board of Governors of the Federal Reserve System (US) via FRED® .
Shaded areas indicate U.S. recessions. fred.stlouisfed.org| Fullscreen £ 2 ] ca I c u I ate p rOfIt
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Duration and Dividends to Profits

Putting this all together now
( X % of rate Slash) + Dividend Yield
= %Profit
( X 4.292) + 4.45

Profit if recession = 48.44%
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The Kelly Criteria

2
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The Kelly Criteria

Key
BP-Q Y = Solution
Y= B B = Decimal odds - 1

P = Prob of Success
Q = Prob of failure
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The Kelly Criteria

(Possible Gain % * Prob. of Recession - Prob. of US Failure)
(Possible Gain %)

% Allocation to Bonds =

(48.44% * 51.16% - 0%)
(48.44%)

51.16% =
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The Kelly Criteria

What if we don't go into a recession?

2

David Eccles
School of Business
= THE UNIVERSITY OF UTAH




The Kelly Criteria

(Possible Gain % * Prob. No Recession - Prob. of US Failure)
(Possible Gain %)

% Allocation to Bonds =

(6.89% * 48.84% - 0%)
(6.80%)

48.84% =
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The Kelly Criteria

What if we don't go into a recession?

Odds of No Recession = (1 - Prob. of Recession)
Odds of No Recession =(1-51.16%)

Prob. No Recession = 48.84%
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FedWatch Tool
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FedWatch Tool

Over the next 4 Fed meetings we expect to drop rates
from 4.33% today, to ~3.875% on September 17th 2025,
with NO rate hikes

4.33 - 3.875 = .455

(use this for profit if the fed can implement higher for
longer and create a soft landing)

2
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Duration and Dividends to Profits

Putting this all together now

X % of rate Slash) + Dividend Yield X (6/12)

*6 months of dividends until new SIF class can
make the decision to hold or not

= %Profit
( X .455) + 2.23

Profit if Continued Soft Landing = 6.89%
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The Kelly Criteria

(Possible Gain % * Prob. No Recession - Prob. of US Failure)
(Possible Gain %)

% Allocation to Bonds =

(6.89% * 48.84% - 0%)
(6.80%)

48.84% =

David Eccles
School of Business
'©= THE UNIVERSITY OF UTAH




Weighting into Portfolio

Yes Recession Allocation =51.16% No Recession Allocation = 48.84%
- This is the extreme but more - Less of a allocation
probable outcome - Gives slightly more room for

other investments to grow

Average Kelly ~50%

We only have 9.9% in Cash and 15.8% in SPY

We want to leave room for current investments to provide their
own outcomes of potential profit
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The Kelly Criteria

Use a Fractional Kelly of 50%

So ~“50% * 50% = 25%

Decided Portfolio Allocation
=25.7%

David Eccles
School of Business
A —. '©= THE UNIVERSITY OF UTAH




Effect on Portfolio

Existing Portfolio

New Portfolio

Beta (w/ cash) 0.910 0.909
Beta (w/ no cash) 1.052 0.909
Total Fund 1,781,030.93
Cash 9.9%

SPY 15.8%

Total to invest in bonds 25.7%

u
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https://docs.google.com/spreadsheets/d/1AIbCcPoF3Aq9Q1NfIQUMXkT8PiLUDKWO_QoGTjzHpyY/edit?gid=1726108149#gid=1726108149

2

Scenario Analysis

Market declines, no recession — We lock in 4.45% yields, which help offset
long position losses, leading to a better Sortino ratio.

Market declines, recession (best-case scenario for this strategy) — We collect
yields and benefit from bond appreciation when the Fed inevitably cuts rates.

Market rises < 4.45% — \We generate alpha with a better Sharpe ratio.
Market rises > 4.45% — We underperform relative to full market participation

but improve risk-adjusted returns by reallocating SPY exposure into an
uncorrelated asset.
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Historic Selloffs, Corrections, and Crashes

The S&P 500 since 1950
Selloffs (5-9.99% drops) ® Corrections (10-19.99% drops) ® Crashes (20%+ drop)
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Source: Callie Cox Media. YCharts
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Recap

Idea — Convert cash into an alternative that will benefit in the event of a recession

Strategy — 4 fixed-income ETFs with different roles

Historical Performance — Gains during periods of economic downturn

Recommendation — Buy $30k In Milner Fund, Use cash

Name Price Quantity Total $
SGOV $100.68 1117 $112,500
VGSH $58.72 1916 $112,500
VGLT $ 57.66 1955 $112,734.6194
EDV $71.09 1586 $112,721.9873

Effect on Portfolio — Decrease Beta, decrease expected return
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Exhibits




Exhibits — 1 year backtest
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Exhibits — 5 year backtest

Cumulative Return (%)
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Exhibits — 10 year backtest
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Japan Borrowing Rates v. US Fed Funds Rates

Shows us that the cost of borrowing in Japan is rising (one of the most
used currencies for trading and borrowing).
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Sources: Board of Governors of the Federal Reserve System (US); Organization for Economic Co-operation and Development via FRED®
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Federal Reserve Bank of Philadelphia

Mean Probabilities for Real GDP Growth in 2025
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SPY vs SPY EPS
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Markets and the FOMC expect a gradual decline in the funds rate.
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