9,9 hb ¢19 alwY9¢ w

aulJ/P1 MORGAK Jailg23,12p28 { ¢

2024 energy paper/ US inflation monitor/ US Federal debt monitof US economic monitor

The Lion in Wintersmall capunderperformanceand potential catalysts; the Crowdrike outage
Youshouldforgive asset allocators fanistakenlyassumingn 2010that US small cap would outperfortaS

large cap irtheir capital markets projectionsFrom 19302010
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outperformanceas shown in the first chart There were six small cap outperformance edasing that period

the most recent of which occurred over 15 years.ago

Small cap vs large cap index returns
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The unholy trinity Since 2010,rmall caphas beerone ofthe bigthree underperformingportfolio strategies
alongsiddarge capvaluevs growthand norrUSstocksvs the US All three out of favosstrategiesare at ther
cheapest levels in 20 years, but for good reason: weaker earnings growth than US large cap growth.

The Big Three: relative underperformance
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Russell 2000 & S&P 600 vs S&P 500
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The Big Three: relative valuations
Relative P/E premium (discount)
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American exceptionalismas shown on the leftnon-US
stocks (proxied bthe MSCI World edS indexhave been
an earnings wastelandver the last decade whether we
include emerging countries or not Of the three
underperforming strategies, | see better prospects for |
small cap than the other two

The Lion in Winter, 1968A precursor to Game of Throne
AYGNRAIdzZSY | SYNE LL 2F 9y
establish a line of succession with his three sons and
imprisoned wife Eleanor of Aquitane during a Christrr
family gathering in the year 1183 AD.
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BEverything eventuallyhas a price After the soft June CPI repotttie NASDAQ fell by 2% and the Russell 2000
Small Cap Index rose by 3.6%, the largasjle dayoutperformanceby small cap in oved0 years. It wasjust

one day and may reflect unwinding of very entrenched positiaina time of a massive valuation gapoor
small cap fundamentals (particularly portfolitsat look like the Russell 2000) may prevent small cap from
mounting its seventh sustaingzkriod ofoutperformance, but for diversified investors thinking about small cap
ai201az G2RlIe&Qa @lfdza GA2ya sean@rg NI GKS OKSI LISad Sy idaNe
One more thing on small cap, related to politic§rump has menticgd the possibility ohigher taiffs on China
andthe rest of the world (which typically hurts large cap stocks the masgt)le Vance has s$d positive things
about Lina KanQ BTC (despitber departmentlosing almost alantitrust casest bringy. If a second Trump
administrationraisedariffs andratchets upantitrust enforcemenbf large cap tech stocks, that could @emall

cap relative value catalyst, albeit at a time of possibly declining overall US equity maBkébse we begin, a
few words on the Crowftrike outage given its breadttandwhat it tells us about cybersecurity 2024

Small cap vs NASDAQ daily returns
Daily excesstotal return, Russell 2000 - NASDAQ Composite, daily
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Michael Cembalest
JP Morgan Asset Management
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The CrowdStrike outage
It was an adventure wrapping this piece UgstFriday given systems outages caused by CreivdNJ HotBhadi
software update OneD& 6 SNE SOdzNAR G& FANY 20aSNIBSR GKIG a/ NRgR{ GN
GKFY Fff NIyazyYglNB 2LISNIG2NAR O2Y0AYSREI G6KAETS || F2
GASOSNBE FlFAfdzNE 27F |jdzk £ A ( &mbéhng thehsBehés ® {2YS Y2NB Ay T?
T LGQa Iff | 02deiKSaISNyStié NBAGNFHa B2 (KS O2NB 2F |y 2
aLJ 0S¢ Ay 2yS @GSNE AYLRNIFYG NBIIFNROD hyOS {1 SNYySt
operate without restrictions, and if the program crashes it brings the computer down with it. Software
2LISNF GAYy3 Ay dzaSNJ aLJ OS OlFy ONYak gAlKz2dzi GSNXYAYL
1 In Windows, cybersecurity software typically gets priority accesset&aimel. This dates back to the mid
HAnnQa 6KSYy {&8YlFIydiSO FyR aO! FSS LINBaadz2NBR aAONRA&2T
Microsoft being able to restrict cybersecurity tasks to its own cygyegram PatchGuard)
1 Microsoft requires softwarelrivers operating in its kernel to receive a Windows Hardware Quality Labs
certification after extensive testing, but CrowdStrike appears to have developed a workaround to bypass this
with respect to certain updates of its driveCrowdStrike creates dynac definition files that its software
dzaSa (GKIFG R2 y20 NBIdZANB OSNIAFAOFGAZ2Y SIFOK GAYS G
definition files can also contain executable code. As a result, something like a null pointer refiersunte
files or inadequate parameter validation could crash the computer given its use by a kernel function
T / NER{GOGNR1SQa SNNBNJ a2dzyRa 1 AYR Q@cwdSirikex@dtedl g fAultys KSy S
driver definition file, failed to tesit properly and then rolled it out to their entire client base ineofell
swoop rather than rolling it out in batches. The result: 8 million (!!) crashed computers worldwide

AAAAA

f 2K& gSNByQi ! LILX S 2 NAppldpyedehs thbdpiirtyddetiefprd from Rafith@dc&SR K
to kernel spacewhile the Linux driver updates appear to have been tested more thoroughly
f L R2Yy Q0 dzy RSNA (| yhah isdakkihglaboiit K | § QA QD2 DY ldzaX 2y FNBY (F
GO2YyOSYUNY A2y SONBKESIDATHIAIANNBZeHK YOS AlG sFa aiol
1SNYySt G2 GKANR LI NIeé RSOSE2LISNAR GKFG Aa GKS Ne2d
on 1% of all Windows PCs, which is not concentrated at all. | ameh¢d believe that Khan would blame
the Chicago Bears missed doublgink field goal in its 2018 wild card game on market concentration
1 ¢KSNE 61 a SOARSYOS 4SSttt o0STF2NB flFaid 6SS1 GKFG az2y
software updates¢ KS Sy G SNILINAaAaS a2FGsl NBE O2YLI ye wSR 14 NB
GSNBE ONI aKAYy3d [AydzE YIOKAySas ONBFGAYy3a a1 SNySt LIy
f This kind of thing has happened beforén 2010,/ N2 ¢ R{ { NIvds $h@@TO4at BldAfeewhen it
published anupdate that mistakenly labeled a legitimate Windows file as infect@this erroparalyzd
computers at hospitals, schools add2 @geiicies McAfee lost 40% of its market cap that day aed
~4,000 employeesn planego help affected customers recover

! Competitors gdor the jugular dter a mistake Aterthe3d 2 @ S/x}:ﬁfee and CrowdsStrike stock price
released a reportn 2023 chidingg A ONR a2 Fd F2RE® a0l aO0Fr RS 27
ASOdzNR (& NRBRISARH dZNG J 54048 / 9h  dza,q, McAfee oy LT dzy A G 8

G2 olakK aAONRaz2¥Td Ay Ly | L3 2YSNAHZ
crisis of confidence amongeeurity and IT teams within the sz
Microsoft security customer bage® 2 KGO 328 &+ r—zuyr~r -
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1 Sources: Bloomberg, StratecheRegister.com, Dave Plummer {ehcrosoft, creator of Task Manager)
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[1] US snall cap muchlower profitability and more rate exposuréhan large cap

Relative to US large capS small cap stocks have (a) lower free cash flow margins,Idbinore companies
with negative earnings, (c) lower return on invested cafitdl) more floating rate deht(e) higher debt to cash
flow ratios, (f) higher interesexpenseo cash flow and (g)70% of debt falling due in the next 5 years compared
to 45% for large capThese are depressimgetricsif you®e looking to find value in US small cap.

Free cash flow margin: large cap vs small cap
Free cash flow margin, 3 month smoothing
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Aggregate ROIC for US large and small cap stocks
Percent, Return On Invested Capital
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Net debt to EBITDA for small and large cap companies
Ratio (90-day trailing moving average)
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Total debt to equity for small and large cap companies
Ratio (90-day trailing moving average)
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2 ROIC = net operating profit after taxes divided by equity and intéreating debt(efficiency of debt and
equity to generate profits)EBITDA = earnings before interest, taxes, depiieniand amortization
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The next two charts illustrate small cap underperformance on a cumulative and rolling basi®sn2610
We use the Russell 2000 and the S&P 600 as US small cap,pubatswe explain next

Large and small cap performance since 2011 Rolling small cap performance vs large cap
Total return index (100 = January 1, 2011) Relative 3 year rolling return
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[2] Small cap indrees S&P 600 vs Russell 2000

Small cap stocks are a small part of US market capitalization. Even at theispedikcaps stockepresented
onlg nop: 2F GKS {3t wmpnnThe S2EZBINENY Russ2IF2000 &StBeids co@rdaalyi  H O |
used US small cap benchmarks.

The S&P 600 is rebalanced quartedynd isa higher quality indexTo beadded a company's most recent
earnings and its trailing four quarteo$ earnings must be positive at time of inclusj@md the stock must meet
certain turnover criteria The Russell 2000 includes sitap stocks based solely on market ¢ap earnings or
turnover criteria)and is rebalanced annually

Key differences:

1 Share of index with negative net income over the last 12 months: S&P 600 23%, Russell 2000 42%
1 Median market cap: S&P 600 $1.8 bn, Russell 2000 $925 mm

1 S&P 600 trades aheapervaluations than the Russell 2000 (P/Book, EV/EBITDA, P/CF, P/E)

1 S&P 600 stocksave generatedaster earnings growth than the Russell 2000 (see below)

Similarities:

1 Share oindex constituents with» 100% annual turnover since 2002: S&P 600 70%, Russell 2000 67%
1 Peak 56day annualized index volatility during COVID recession: S&P 600 84%, Russell 2000 84%

1 Similarly low levels of analyst coverage relative to large cap (seadebart below)

Earnings growth
Index (100= December 31, 2010)
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