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The Role of Ri sk Parity in March 2020's extr eme

March 2020 was a shocking month for anyone in the bond and MBS markets. The week from 3/18/2020
to 3/25/2020 was among the most volatile in bond market history. In less than a week we saw declines
in bond prices that would normally take many months of grinding down to accomplish, such as between
2007 and 2009.

March had unprecedented MBS BWIC volumes from asset managers that received margin calls or were
forced sellers due to redemptions. These included Mutual Funds, Hedge Funds, and REITs. Many more
hedge funds ‘dropped gates’, suspended redemptions and/or are closing down, hoping for an orderly
return of capital. Many funds and products with explicit leverage, such as REITs, or levered Credit
exposure, such as High Yield bonds and levered MBS Credit (subordinate and mezz bonds), took massive
-50+% dives. Large bond ETFs, like the AGG, ended up at significant discounts to NAV, as investors sold
and shorted ETFs to sell the risk of the bonds they could not sell. (See “AGG Equity NAV <GO>" on
Bloomberg).

These violent moves resulted in a race for cash, with T-bills being offered at negative yields. Any asset
class that could be sold, was sold, and by many, often at a steep discount.

Why dd bond markets fail in March 20202 Review of Risk Parity.

Like most bond managers, | too had drawdowns in Martthupsetsme to lose money for my clients,
and it is importantto me to understand thewhy for the extreme drawdown in the monthl needed b
identify the root cause behind the market losses in our MBS portfolio, amido was responsibleAt
least some other investors must feel the same wdgor that reason, | am sharing the analysis below,
and my conclusions.

Numerous news outlets have blamed the breakdown of RR&rity ( “ R $Rratdgies for thevolatility
in bond markets in March 202@esulting in massive selling that overwhelmed the ability of dealer
balance-sheets to absorb the sales. Fixed Income as a valility reducer and hedge for equities broke
down at pointsin March, with both asset classes declinirag the same time Both US Treasuries and
S&P Equity futures, normally the two most liquid assets, showed terrible liquidity in March, leaving
other asset classes including MBS hanging, begging for bids that did not materialize.

Risk Parityhad a horrible month tog especially for an ‘asset class’ that is meant to be stable. | suspect
the various fund providers are all highly correlated. (Graphed are 3 different Risk Parity indices and one
of AQR’s Risk Parity funds — used since the data is available on Bloomberg, and not to single it out).
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https://www.ft.com/content/3ab66alc-6578-11ea-b3f3-fe4680ea68b5

“Risk parity funds, automated investment vehicles pioneered by the hedge fund manager Ray Dalio and
designed to do well in almost any market environment, were among the big casualties of financial
markets’ wild week, suffering their worst performance since the depths of the credit crisis and the
second-worst on record... Like many funds, risk parity vehicles invest in a broad array of assets but they
get their name because they try to keep the relative volatility of each component equal and constant.
Bonds are less volatile than stocks or commodities, so risk parity funds typically use leverage to increase
their exposure to safer fixed income, which should act as a counterweight if equities are rocky.”

https://www.aqgr.com/Insights/Research/White-Papers/Understanding-Risk-Parity

https://www.aqgr.com/Insights/Perspectives/Risk-Parity-Why-We-Lever

https://us.spindices.com/documents/methodologies/methodology-sp-risk-parity-indices.pdf

https://supplements.pionline.com/uploads/supplements/SPIndices Research-Indexing-Risk-Parity-
Strategies.pdf

The typical RP fund owglong leveredexposurequsuallyvia Future$ in Global EquitiesX11%)
Global Fixed Incom@50%)and many Commaoditie$95%) implying over 4x exposures relative to
client equity.

Bridgewater and AQR are probably the largest managers of Rigiity Strateyies Many other
managers also have Risk-Parity funds. It is estimated that $300b to $400b in AUM is in RP. With bonds
having 250% allocations, my guess is that over $1T in bonds are held by RP funds.

Due to the high levels of leverage involved in the ballocations of Risk Parity fundg,is plausible
that their selling of bondsconsumed available éaler liquidity and resulted in the subsequent forced
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deleveraging by other playerdhe blame for the lack of liquidity that exists in the market can be partly
attributed to the misguided and flawed Dodd-Frank Wall Street Reform and Consumer Protection Act,
which crippled the ability of even well capitalized banks to provide liquidity through market making, as
Dodd-Frank effectively outlawed ‘prop-trading’. Banks now reach out to their customers for bids, which
does not work in times of deleveraging, as the clients are also sellers , going in the same direction with
the same kinds of bonds.

Assuminghat the Risk Paritys to blame, this still does not explairwhy the Risk Parityportfolios sold
bondsin the first placein March.

A closer look at March 202March 9" is when RP returns started declining, till March 18th.
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Equities had already been declining in February, and continued declining from March 1 through March
23. Bonds exhibited inverse correlations (declining yields) only till March 9th, when yields spiked
upwards by 25+bps in 1 day, and 65bps by the 18th! Certainly, theinverse correlationbetween stocks
and bondsbroke for 2 weeks
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The spontaneous rise in rates on Marcf frobablydid result in the declinsin RiskParity and a
failure of its core thesisand itis possible thathe subsequent deleveraging of thebond portfolios
further accelerated the decline in bond prices

But, did RP cause the rise in rates?

A closer look at March'9shows two jumps inUST 10 yeayields—at 3:23am and 9:45am EST.

08:00 6: 20: H 8: 16:00
20
Gowt () GT10 GIY M 0 Tick Copyright® 2020 Bloomberg Finance . 15-Apr-2020 15:07:3

Swap spreads verify that USTs were being sMdlatility in swap spreads implies flows in USBsap
spreads traditionally represent the yield premium over USTs required for high grade credit. They tend to
be relatively stable. When USTs are sold, swap spreads tightdawever periodic central bank UST
activity makes them very risky to use as benchmarks or hedges. (I have been writing about the
relationship between MBS and swaps since the late 1980s — see the Analysis section of our website).
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The linkage from the UST selloff to the MBS margin calls of mRteldlsl have beennterest rate
swaps, that are often used to hedg@&ighter swaps, along with the attendant convexity mismatch
between bullet dated hedges and callable MBS (convexity drift, delta hedging, etc) could have resulted
in additional UST selling and also calls for more collateral.

A number ofkey events occurred on March'd

1 An oil price war startedwith the biggest drop in oil prices since 1994ee graph below)
! The UST 10 year (abovedpped up in response to the increased risk on tH&-9as expected

f  The Yen had broken 108h the 8th,(from 112.1 on Feb 20and broke through 102 on the"
—as expected

1 At 3:23am the Yensuddenlyweakened from 101.86 to 102.81
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1  When the US stock market opened on 3/9/2020, Equities plummeted (<7%) from the start of
trading, triggeringcircuit breakers, after declining% in Feb

1 Yen strengthened with the selloff in equitieat the USopen, from 102.23 to 101.19%as Yen
CarryLevered quantsielevered

1 At 9:45am,Yen suddenly weakened again, from 101.19 to 102.65

The reaction of the Yen was straag The BOJ is usually the marginal buyer and seller of USTs, but if
Japan sold USTs, the Yen should have strengthen, not weakened So someonelsesold both USTs
and Yen!

If the bond marketselloff was caused by RP automaticallylsdancing many other typical assets
owned by RP funds would also be sgldr bought,at the same time So we checked a few other assets
to see what else was being bought or sold at the same times on March 9th.

TIPs- prices declined from 111-24 to 105-17 with gap downs at 3:23am and 9:45am — check - were
being sold.
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8 Days Tick opyTi © 2020 Bloomberg Finance L.P. 16-Apr-2020 12:19:35



Crude Oil- Aha—a smoking qufd

As markets opened on 3/9/2020, USTs and Yen had gapped up while Crude had gapped down. TheCL
futures rallied at both 3:40am and 9:40 am on MarcH'9

Low on 03/09 00:
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At 3:23am and 9:45am, someone automaticaigld USTs and Yeand thenpurchased Crud®il.

Risk ParityRebalancing Process

RP funds can differ in theirebalancingprocess (the underlining and bolding in the quote below is my
emphasis). We also do not know how frequently they rebalance — hourly, daily , weekly, quarterly?

https://investresolve.com/blog/risk-parity-isnt-the-problem-its-the-solution/

While all RP implementatiompply the concepts described above, they can implement them in

Y2NB GKIy 2yS gléed C2N) SEIFIYLX ST (KS thahp3ISyAid2N
Portfolio. Bridgewater analyses the fundamental relationships between assets and different

economic regimes to construct a strategic RP allocationther words, the All Weather fund

has a relatively static asset allocation, and rebalances backhis @llocation on a regular

basis.As such, it actsountercyclicallyby buying assets that have gone down the most and

selling assets that have gone up the modthis implementation actuallyaderates the behavior

of market..

Other RP methodologies amore dynamic. Portfolios are altered regularly in response to
changes in observed correlations and risks across global asset classes. All things equal, if an asset
class starts to exhibit higher risk, and/or higher correlations with other assets in ttielipor


https://investresolve.com/blog/risk-parity-isnt-the-problem-its-the-solution/

these dynamic approaches will reduce exposure to this asset class in favor of other assets in
the portfolio.

My suspicion is that a static asset allocation RP algorithm rebalanced their risk allocation into
underperforming assets- Oil - and out ofoutperforming assets-Bonds and Yenand set the ball

rolling that demolished the liquidity in Fixed Income markets in the following weeks. If the
information above is correct, i(ltouldmufihddnfobmatioBr i dgew

on AQRS rebalancing procesgs

The selling of Yen and bonds/USTs continued into the following week, from March 17" to the 19", the
week in which the bond markets broke —both USTs and Yen weling sold along with Equities
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Just like in 2007, thénitial and subsequenteleveragingn equitieswas triggered by the rate cuts of
our central bank not once but twice, this time in response to COVID-19. Powell, just like his
predecessors, continues the tradition of not understanding how interest rate policies work in a world of
free global capital movements, and how they impact money supply, asset prices, and leverage.

The first Powell emergency rate cut on MarcH Jushed equities off the edgeyen started
strengthening, and, as expected, US Treasuries received a flight to quality bid. This forced RP to
rebalance after the Oil price shock. The March 18 1% cut added more fuel to the fireBonds gapped
up on the 16th and Yen initially rallied when equities sold off.

Swap spreads on the 17and 18" tell us tha blocks ofbonds got sold multiple timeswith gaps down
at numerous times, including 12:25pm on the 17", 2pm on the 17", and 12:30pm on the 18™.
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It is possible, and probable, that that RP rebalanced on the 17", again breaking the Equity-Bond
negative correlation.

This second week is more complicated to analyze due to various central banks also coordinating their
efforts to supply dollars and implementing QE. For example, the BOJ announced more QE through ETF
and REIT purchases on the 16", reversing the Yen’s strength.

This is just a guess: it also appears that the Euro-carry trade unwound on the 18", strengthening the
Euro at the expense of US and maybe Japanese stocks, which might have triggered RP to buy US
equities, Japanese equities, and crude oil on the afternoon of the 18", while selling bonds and TIPS. Such
a portfolio could result in the rebound in the return for RP indices on the 18" and 19", and the return to
the standard inverse correlation between bonds and equities.

Too late for the levered MBS and bond funds however.

Conclusios

The Oil Price War between Saudi Arabia and Russia was the triggering event for the failtine
Bond Marketvia the rebalancing actions oRisk Parity Without Risk Parity, this could have been a
good thing globally, as low oil prices imply low inflation. Outside of oil-patch employment, GDP growth

is usually correlated with cheap energy. Large Treasury bond sales resulted in tightening of swap
spreads, causing the hedges of levered bond and MBS investors to require more collateral and thus
resulted in the deleveraging we experienced.

Risk Parity is an interesting investment and asset allocation concept that has been exebytdte
guant firmsin a flawed mannemsingcorrelations based omlecades obld historical data.The
framework they use has not adapted to the dynamic changes in global markets and macro-economics
that began in the 1990s, nor been sized to reflect the changes in market liquidity over the past decade.
Their automated and Al driven strategiewith significantsize andeverage and without a human
hand on thewheel, havecreated systemic risk.

10



Institutional Asset Allocators- primarily Pension Plans and Endowmentshould reconsider their

allocations to Risk Parity and similar automated strategi@heir'small percentage allocations to

hedge funds’ or al t e 2086 &t30% deopiratise yadue of theirterdine e r es ul t
portfolios, many tens of Trillions of dollarsa riskand correlationthat they never imagined. Their

ability to meet their future obligations is now also at risk.

The losses in asset valuations in bond markets and equities are now significantly greater than what
the COVID related losses would have bemmtheir own, due to the forced deleveraging that has
occurred. Employment losses will @de greater as the economy has lost the currency that has
facilitated growth and innovation-high PE stockdn ESG terms, there has been a significant Social
cost as wellThis will snowball into many other asset classes, such as Real Estatd/entureCapital

Global Central banks have instituted unlimited QBd helicopter moneyin response, creating debt
that future generations willstruggle topay off.

The fundamental problem remains leerage.Central banks continue to use their balance sheets to re-
leverage economies after the every crisis . Every time a central bank responds to a crisis by providing the
balance sheet to replace lost leverage, facilitating re-leveraging, the next crisis becomes larger, since
most resulting earnings tend to be artificial, and the debt is never paid down.

Even the act of paying dowgovernmentdebt creates risk- for example when the Clinton T-Bill supply
reduction in 1997 led to LTCM failing in 1998 and another bailout. Or 2013’s Taper Tantrum, that
cemented the size of the Fed’s balance sheet. While bailouts and artificial money supply can lead to long
periods of “good times”, when the good times end, the subsequent crash is always mightier than the
prior one!

Our current crisis is a result of the cumulative central bank supplied leverage growth in response to
Japan’s bank failures in the 1980s, LTCM (1997-98), Dot-com/2001-2002, GFC (2007-2011), and Taper
Tantrum (2013), plus the ECB (2012-present) and Japan’s (1990-present) ever-growing QE and balance
sheets, with each subsequent crisis requiring an even larger bailout and debt and leverage creation. This
central bank derived money supply has supported asset inflation in every asset class that can be
leveraged, most notably equities, corporate bonds, and real estate, creating expectation of bailouts (the
Fed “Put”) and impunity in risk taking (not to mention social problems such as income inequality).

HadPowellnot cutthe Fed Funds ratethen equitieswould not havesold offas much thenbonds
would have not rallied in response to the equity selloff, and maybe Risk Parity might not have sold
bondsto rebalance Powell too has responsibility here for not understanding the system, and having a
dogmatic understanding of interest rate policy and economics. My grade for the Fed is not the ‘A’

various TV talking heads are giving them. After all, ‘F’ is for Fed.

In addition to the economic disaster we are ihé¢ Fed has madearfancial markets and wall street
employees obsolete, and markets no longer serve a pidegcovery and riskricingfunction. Finance
and the discipline from markets have been obliterateBxpect banks to roll out Level 3 assets once
againinstead oftaking lossesand downsizing
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As always, we welcome your questions and comments. Stay safe at home, wear a mask and gloves when
venturing out, and re-read my Crisis Notes, The Failure of Macro Economics, and T-Leaf Reading if you
have time.

Regards, Samir Shah
April 20, 2020

Samir Shah

President and CIO

MBS Mantra, LLC (a CT Registered Investment Advisor)

"Alpha Through Analysis"®

203-388-8356 P

203-273-0360 C

sshah@mbsmantrallc.com

https://www.linkedin.com/in/samir-shah-6a9096a

Please visit our website https://www.mbsmantrallc.com for important disclosures.
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Important Notice - Disclaimer

This overview is being provided to you by MBS Mantr a, LLC (nd
purposes only, on a confidential basis and is intended solely for use by the company or individual to whom it is beed) delive

Poenti al investors are advised to request and carefully read
other documents, if any, provided by MBS Mantra (the fADocume
Under no circumstances should this overview be used or consideard#er to sell, or a solicitation of any offer to buy,

interests in any securities, funds, other financial products or investment strategies managed by MBS Mantra, noitshall it or

distribution form the basis of, or be relied upon in connection waitii,contract for advisory services or otherwise.

The information contained with this brochure has not been audited and is based upon estimates and assumptions. No reliance
should be placed, for any purpose, on the information or opinions containésloneghview. The information contained in this
brochure is based upon proprietary information of MBS Mantra and public information, but it may not be comprehensive, and it
should not be interpreted as investment advice. No representation, warranty takimgleexpress or implied, is given as to the
accuracy or completeness of the information or opinions contained in this overview by MBS Mantra or by its affiliatefnd any
their principals, members, managers, directors, officers, employees, contoactpresentatives.

Investors must make their own investment decisions based on their specific investment objectives and financial posstion. Char
tables and graphs contained in this overview or in the Documents are not intended to be usedrnéorag&sigiran determining

which securities to buy or sell or when to buy or sell securities. While this overview may contain past performance Tata, PAS
PERFORMANCE IS NOT INDICATIVE OF FUTURE RESULTS, WHICH MAY VARY. There can be no assurance that any
investment strategy will achieve its investment objective or avoid substantial or total losses. Except as required by law, MBS
Mantra assumes no responsibility for the accuracy and completeness of any-fookard statements. Further, MBS Mantra

does not pvide legal and tax advice; MBS Mantra recommends that investors consult with their own independent tax and legal
advisers.

Any example represents an actual trade made by Samir Shah, M
representa possible trade. None of the examples, whether actual or hypothetical, contained in this overview and the Documents

should be viewed as representative of all trades made by MBS Mantra, but only as examples of the types of trades MBS Mantra
expects to coplete for its customers. None of the examples provided can in and of themselves be used to determine which

securities to buy or sell, or when to buy or sell them. It should not be assumed that recommendations made in theberiture will

profitable or will gjual the performance of the securities used as examples in these Documents. To the extent that this document
contains statements about the future, such statements are forward looking and subject to a number of risks and uncertainties,
including, but not linited to, the impact of competitive products, product demand and market risks, fluctuations in operating

results and other risks. (A complete list of trades made by Samir Shah and/or MBS Mantra is available upon request.)

This overview and all Documenpsovided by MBS Mantra should only be considered current as of the date of publication
without regard to the date on which you may receive or access the information. MBS Mantra maintains the right to delete or
modify the information without prior notice; BS Mantra undertakes no obligation to update such information, including, but
not limited to, any forwardooking statements, as of a more recent date, except as otherwise required by law.
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