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BACKGROUND AND RESEARCH SUMMARY

Background: Over the last few weeks, we have analyzed the risk of several investor portfolios
and ETFs. One metric we constantly use to assess risk is beta. At Trivariate we use the
median of four beta horizons as an attempt to marry near-term conditions with the longer-
term market sensitivity of each stock. Nonetheless, betas can change when there is sharp
price action, and hence, we analyzed the betas of the top 2000 US equities to identify
anomalies and to assess how alpha potential varies by beta decile across the market.

Beta data: Among the mega-cap stocks, it appears that the median growth stock has average
beta, but the betas of non-growth stocks have plummeted to lows. Essentially, among mega
caps, if you are not a Mag 7 stock, your beta is low. The bottom 40% of mega cap stocks have
not had betas this low since the TMT bubble in 2000.

Extreme sector betas: For many generalist portfolio managers, it has been a challenge to
correctly size Semiconductor positions, as betas are both high and disperse vs. history. On the
flip side, Insurance, Energy, and Utilities companies all have low beta vs. their own histories,
though we suspect they will be less defensive in a downturn than current betas imply.

The higher the beta, the lower the alpha: Across the market, there is a clear inverse
relationship between beta and alpha. Lower beta stocks have higher alpha, and the higher
beta stocks have lower alpha and higher volatility of beta. The pattern perfectly rank
orders across beta decile for the overall market over the last 25 years. The same pattern of
the higher the beta decile the lower the realized alpha held in both growth and value
stocks.
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INVESTMENT CONCLUSIONS

Beta by substance: Among high quality companies, there is positive alpha across all beta
deciles, but avoiding the highest beta decile is prudent on average. Among the lowest quality
qguartile, we call junk, there is no alpha across the highest 60% of beta.

Alpha vs. beta: Five percent of stocks have beta less than 0.25, and the median stock in this
low beta group had 10.9% annualized alpha. On the contrary, only 5% of stocks have a beta
higher than 2.21 historically, and that cohort realizes an annual NEGATIVE alpha of 620bps.
Assuming the historical betas by decile hold constant, we simulated the expected return
(market assumption*beta + alpha) for various S&P500 return scenarios. If the S&P500 is not
up at least 7%, the lower the beta the better. If the market is up between 7% and 12%, there
is not a meaningful implied total performance differential by beta decile. Once the market’s
returns are above 12%, investors need to seek higher beta, as capturing more of the market
performance offsets the alpha destruction that comes from the average high beta stock.

Implied return assumptions vary by cohort / sector: Among high quality stocks, the total implied
return is the highest for the lowest beta decile of stocks if the S&P500 is up less than 8%. Above 8%,
the bottom decile of beta has the highest implied returns. We show the return required to sell low
beta stocks and move to higher beta by sector. Only if the market returns more than 18% should
investors chase beta in Communication Services and Real Estate. Higher beta stock selection
makes sense when the market is up more than 4% in Utilities and 6% in Technology. At the stock
level, if the market is up around 7% next year, NVDA, PLTR, ANET, SHOP, CRWD, and APH will likely
have more total return than AAPL, ROP, FTNT, CTSH, ACH, and CSCO. Under the same conditions,
EQC, COLD, HR, AHR, TKO, and CABO have higher implied returns than PK, SATS, OUT, SLG, SSTK,
and PEB.
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BETA LEVELS ARE AVERAGE, BUT THE MEGA CAPS BETA ARE DISPERSE

We analyzed the beta of the Top 2000 US equities to see if the recent risk-on price action had caused any material
changes to beta. The beta of the median stock has oscillated between 0.85 and 1.15 for much of the last 15 years
(left). Among the top 50 stocks by market capitalization, which we call Mega Cap stocks, we noticed there has been
increasing dispersion in beta (right), now at the highest levels since the TMT bubble unwind.
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THE MEGA CAP BETA DISPERSION IS DRIVEN BY VALUE / NON-MAG 7

Within the mega caps, it appears that the median growth stock has about normal beta, but the betas of the non-
growth stocks have plummeted. Basically, if you aren’t a Mag 7 growth stock, your beta is different (left). In
particular, the bottom 40% (so the stocks 20 mega caps stocks with the lowest beta) have not had lower betas since

the TMT bubble (right).
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BETAS OF COHORTS LIKE GROWTH AND QUALITY ARE AVERAGE

The median beta of stocks in other major cohorts doesn’t particularly stand out, with the current median Growth
stock beta of 1.28 (left) about in-line with longer-term averages. The median beta of the highest quality quartile of
stocks (right) is 0.9, which also in-line with long-term averages.
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SEMICONDUCTOR BETAS ARE HIGH AND INSURANCE BETAS ARE LOW

For many generalist portfolio managers, it has been a challenge to correctly size their Semiconductors exposure.
“Story checks out,” as they say, because across the distribution the betas are as high as they have been - or higher
than the TMT bubble (left). On the flip side, Insurers have particularly low betas vs. their own histories (right). Our
judgment is to worry about “extreme” betas, which here means we think Semiconductors will sell-off sharply when the
market-rolls over, AND, that Insurance will not be as defensive as the current betas indicate when that happens either.
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THE MEDIAN ENERGY AND UTILITY STOCK ALSO HAVE LOW BETA

Energy (left) and Utilities (right) also stand out as having particularly low betas vs. history. We doubt they will be this

defensive in a market sell-off.

Energy
Beta Distribution
Through End-November, 2024
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Utilities
Beta Distribution
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HIGHER FOR TECH / HEALTHCARE, LOWER FOR ENERGY / DEFENSIVES

We compared the long-term average betas to the end-November betas for the market overall, and several of the
major cohorts and sectors. Today, Large-cap stocks, and Consumer Staples, Energy, Real Estate and Utilities have
low betas vs. their own histories. Micro-caps, growth stocks, Technology, and Healthcare have high betas vs. their

long-term histories.
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Through End-November, 2024

0.3
0.2
0.1
0.0
((OR))
0.2)
(0.3)
(0.4)
S| s & 2 1 ¢|£ & S|z 2 2z 2|8 = & 3 B £ 2 3 3 2 8
o) 0 s = e 9 3 5 © | ® ® ® ®| & e s 3 © 6 = < = £ E
N > 3 n > o o > > > > S e o i) c c & 9] Q i =
= c + L =
a [0) b g g g g 9] =] n w © < S c © = 35
© < kel z x o\ o < i T ks} < s I
— o) = [= c o @ L o} < 3 o
2 s o 3 = 9 &
T 2 3 i) 2 S T —
2 [a] > c
[(] wn
e B S
5 £ O ©
£ 3 £
€ < o)
o Y
O C
O O —_
Market Cap. Bucket Style Substance Sector

Source: Trivariate Research

TRIVARIATE RESEARCH EXCLUSIVELY FOR CLIENTS OF TRIVARIATE RESEARCH, LP, ALL RIGHTS RESERVED

9



MAPPING LEVEL AND VOLATILITY OF BETA CAN BE HELPFUL

Below we show the beta dispersion percentile vs. history (y-axis) and the beta percentile vs. history (x-axis).
Semiconductors have high and disperse betas. Real Estate Management Development, Energy, and Insurance are all
low and have narrowly dispersed betas. Mega cap betas are low but very disperse. Bank betas are high vs. their
history but narrow.
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THE HIGHER THE BETA, THE LOWER THE ALPHA

Across the market, there is a clear inverse relationship between beta and alpha. The lower beta stocks have higher
alpha, and the higher beta stocks have lower alpha and higher volatility of alpha. The pattern is clear and perfectly
rank orders across beta decile.

Annualized Alpha (Beta-Adjusted Return) and Annualized Std. Deviation of Returns
By Beta Decile (1-Low, 10-High)
1999-Through End-November, 2024 (Excluding Part of 2008, 2009, 2015, 2016, 2020,2021)
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IN BOTH GROWTH AND VALUE, HIGHER BETA MEANS LOWER ALPHA

We removed the V-shape periods, i.e. the massive market declines and sharp recoveries of COVID, the Financial Crisis,
and the bond scare in 2015-2016 to try to find a period of time comparable to our expectations for 2025. The same
pattern of the higher the beta decile the lower the realized alpha occurred in both growth stocks (left), and values

stocks (right).
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One difference is that among the value stocks, there historically was positive alpha across all beta

Annualized Alpha (Beta-Adjusted Return) and Annualized
Std. Deviation of Returns for Value Stocks
By Beta Decile (1-Low, 10-High)
1999-Through End-November, 2024 (Excluding Part of
2008, 2009, 2015, 2016, 2020,2021)

Low 2 3 4 5 6 7 8 9 High

Beta H Mean mStandard Deviation Beta

Source: Trivariate Research

EXCLUSIVELY FOR CLIENTS OF TRIVARIATE RESEARCH, LP, ALL RIGHTS RESERVED 12



WHETHER QUALITY OR JUNK, LOW BETA IS SUPERIOR TO HIGH BETA

We also analyzed the relationship between beta decile and realized alpha by quality bucket Among high quality
companies, there is positive alpha across all beta deciles, but clearly avoiding the highest beta decile is prudent (left).
Among the lowest quality quartile, we call junk, there is no alpha across the highest 60% of beta (right).

25%

20%

15%

10%

Annualized Alpha (Beta-Adjusted Return) and Annualized
Std. Deviation of Returns for High Quality Stocks
By Beta Decile (1-Low, 10-High)
1999-Through End-November, 2024 (Excluding Part of
2008, 2009, 2015, 2016, 2020,2021)

30%
25%
20%
15%
10%
5%
0%

(5%)

Annualized Alpha (Beta-Adjusted Return) and Annualized
Std. Deviation of Returns for Junk Stocks
By Beta Decile (1-Low, 10-High)
1999-Through End-November, 2024 (Excluding Part of
2008, 2009, 2015, 2016, 2020,2021)

5% (10%)
15%)
0% (20%)
Low 2 3 4 5 6 7 8 9  High Low 2 3 4 5 6 7 8 9 High
Beta Beta Beta Beta
H Mean MW Standard Deviation H Mean M Standard Deviation
Source: Trivariate Research Source: Trivariate Research
TRIVARIATE RESEARCH EXCLUSIVELY FOR CLIENTS OF TRIVARIATE RESEARCH, LP, ALL RIGHTS RESERVED 13



MARKET HAS TO BE UP >12% FOR A LOWER BETA EXPOSURE TO HURT

The long-term betas for the mid point of each decile (meaning the 5th, 15th, 25th percentiles and so on) are shown on the left. Five percent of

stocks have a beta less than 0.25, and the median stock had 10.9% of annualized alpha.

On the contrary, only 5% of stocks have a beta higher

than 2.21 historically, and that cohort realizes an annual NEGATIVE alpha of 620bps (left). Assuming these historical betas by decile hold
constant, we simulated the expected return (market assumption*beta + alpha) for various S&P500 return scenarios (right). Clearly if the
S&P500 is not up at least 7%, the lower the beta the better. If the market is up between 7% and 12%, there is not a huge total performance
differential by beta decile. Once the market’s returns are above 12%, the higher beta is enough to offset the alpha destruction.

Performance Statistics of Beta Deciles
1999 Through End-November, 2024
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THE CHOICE TO ADD HIGHER BETA VARIES BY SECTOR AND QUALITY

While the overall market performance needs to be above 12%, that return assumption varies by cohort and sector. For high quality stocks, the
total implied return is the highest for the lowest beta decile of stocks as long as the S&P500 is up less than 8%. Above 8%, the bottom decile
implied return is the highest. At no point, is the median overall beta better than both the highest and lowest decile (left). Importantly, the
highest beta decile also has far higher volatility of beta, so the realized return can certainly be worse than the implied return in this simulation.
On the right, we show the S&P500 return required for investors to sell low beta stocks and move to higher beta by sector. Only if the market
returns more than 18% should investors chase beta in Communication Services and Real Estate. Higher beta stock selection makes sense once

the market is up more than 4% in Utilities and 6% in Technology (right).
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BY SIZE AND SUBSTANCE, THE CASE FOR CHASING BETA VARIES

The alpha destruction among high-beta mega caps is lower than for other size buckets. Hence, chasing higher beta

mega caps makes sense when one the S&P500 return is 2% or higher.

However, the threshold for chasing higher beta

among mid-,small-, and micro-cap stocks is far higher (left). Among quality quartiles, the market return assumptions
need to be increasingly higher as quality degrades to justify chasing higher beta stocks. Said another way, owning
low beta junk stocks is less risky than owning high beta junk stocks unless the market is up more than 10% (right).
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LONG / SHORT IDEAS BASED ON BETA

If the market is up around 7% next year, NVDA, PLTR, ANET, SHOP, CRWD, and APH will likely have more total return
than AAPL, ROP, FTNT, CTSH, ACH, and CSCO (left). Under the same conditions, EQC, COLD, HR, AHR, TKO, and
CABO have higher implied returns than PK, SATS, OUT, SLG, SSTK, and PEB (right).

Own High Beta and Avoid Low Beta Stocks Own Low Beta and Avoid High Stocks
Mega/Large Cap. High Quality Stocks In Tech & Utilities Smid Cap. Junk Quality Stocks In Comm, Real Estate & Energy
As of End-November, 2024 As of End-November, 2024
Ticker Company Market Cap ($B) Beta Ticker Company Market Cap ($B) Beta
NVDA NVIDIA Corporation 3488.36 2.64 EQC Equity Commonwealth 2.19 0.25
PLTR Palantir Technologies Inc. 173.90 2.29 COLD Americold Realty Trust 6.57 0.34
ANET Arista Networks Inc 136.37 2.1 HR Healthcare Realty Trust 6.38 0.45
SHOP Shopify Inc. 152.95 1.85 AHR American Healthcare REIT, Inc. 4.37 0.45
CRWD CrowdStrike Holdings, Inc. 90.06 177 TKO TKO Group Holdings, Inc. 11.69 0.47
APH Amphenol Corporation 89.47 1.49 CABO Cable One, Inc. 2.37 0.58

|App|e Inc. 3670.73 Park Hotels & Resorts Inc.

Roper Technologies, Inc. 59.10 EchoStar Corporation

|Fortinet, Inc. 76.04 . OUTFRONT Media Inc.

Cognizant Technology

Solutions Corporation 40.23 . SL Green Realty Corp.

Accenture plc 226.64 . Shutterstock, Inc.

Cisco Systems, Inc. 238.53 Pebblebrook Hotel Trust

Source: Trivariate Research Source: Trivariate Research
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DISCLOSURES

Disclaimer
This presentation is confidential and may not be reproduced or distributed without the express prior written permission of Trivariate Research LP and its affiliates (collectively, “Trivariate”).

The information contained herein reflects the opinions and projections of Trivariate as the date of publication, which are subject to change without notice at any time subsequent to the date of issue.
Trivariate does not represent that any opinion or projection expressed herein will be realized. All information provided is for informational and research purposes only and should not be deemed as
investment advice or a recommendation to purchase or sell any specific portfolio investment, security or other asset. While the information presented herein is believed to be reliable, no representation or
warranty is made concerning the accuracy of any data or other information presented. Information obtained by Trivariate from third party sources in connection with the preparation of this presentation
has not been independently verified by Trivariate. Additional information regarding Trivariate is available on request.

Any projections, forecasts, targets or other estimates presented herein constitute “forward-looking statements” that can be identified by the use of forward-looking terminology such as “may,” “will,”
“should,” “could,” “would,” “predicts,” “potential,” “forecasted,” “continue,” “expects,” “anticipates,” “future,” “intends,” “plans,” “believes,” “estimates,” or the negatives thereof or other variations
thereon or comparable terminology. Furthermore, any projections, targets, forecasts or other estimates in this presentation are “forward-looking statements” and are based upon certain assumptions that
may change. Due to various risks and uncertainties, actual events or results or the actual performance of the funds may differ materially from those reflected or contemplated in such forward-looking
statements. Moreover, actual events are difficult to predict and often depend upon factors that are beyond the control of the Trivariate. Nothing herein shall under any circumstances create an implication
that the information contained herein is correct as of any time after the earlier of the relevant date specified herein or the date of this presentation. In addition, unless the context otherwise requires, the
words “include,” “includes,” “including” and other words of similar import are meant to be illustrative rather than restrictive. Forward-looking statements and discussions of the business environment
included herein (e.g., With respect to financial markets, business opportunities, demand, investment pipeline and other conditions) are subject to the ongoing novel coronavirus outbreak (“COVID” or
“COVID-19”). The full impact of COVID-19 is particularly uncertain and difficult to predict, therefore such forward-looking statements do not reflect its ultimate potential.

This shall not constitute an offer to sell or the solicitation of an offer to buy any interests in any fund, product or account that is or may in the future be advised or managed by, Trivariate or any of its
affiliates.

All data sourced from S&P Global, Bloomberg, or our Trivariate estimates. All forward-looking-statements reflect the opinion of Trivariate.
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