Goldman | Economics
Sachs Research

Global Rates Trader

Accelerated normalization

17 June 2022 | 6:07PM EDT

Wave of hawkish central bank developments, elevated inflation spur further
front-loading of rate hikes. US duration risks symmetric for now as markets oscillate
on growth/inflation emphasis. Downward drift lower in SOFR likely temporary. US
real money duration positioning still screens underweight. New sovereign credit
backstop to push 10y bund yields to 2% range. Hurdle for 50bp hikes in the UK
lower, but elevated front-end pricing still points to GBP steepeners relative to
Europe. SNB may start asset sales to support the currency. Norges to hike next
week, risk of faster tightening. As YCC-related interventions exacerbate JGB market
function issues, we reiterate our upward bias for long-term JGB yields even after
BoJ stays the course.

United States/North America

B Front-loading goes global. Over the past two weeks, a series of hawkish
pivots by central banks amidst persistently elevated inflation has resulted in
record repricing of terminal rates across G10, increasing by anywhere from
25-80bp. Starting with the ECB’s revealed openness to 50bp hikes the prior
week, followed up this week by the Fed’s 75bp hike (more below), hawkish
commentary from RBA Governor Lowe (which led our economists to now

anticipate 50bp hikes at the next two meetings), a hawkish 25bp hike by the BoE

(with an openness to larger increments at future meetings), and finally, a
surprise 50bp hike by the SNB. Generally, regions where central banks have
been the most aggressive with hawkish pivots have seen both the greatest
extent of front-loading of hikes as well as some of the largest changes
month-to-date to terminal rate repricing. Is there more to come? Barring a clear

upward unanchoring of inflation expectations, for now, we think not. Additionally,
we suspect low levels of liquidity have resulted in outsized moves—our estimate

of the price impact coefficient of order flow at the front end in the US shows
significantly impaired market microstructure—so at least some portion of these
changes could locally reverse. While we expect a pause for now, at least in the
case of the early hikers, over time, the trajectory of inflation remains the key
macro variable that will determine the realized terminal rates, and continued
persistence on that front presents the risk of another leg of upward repricing.
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m Elevated inflation, 75bp hike re-awakens the right tail. The FOMC delivered a
75bp hike at its June meeting, with the median dot now implying a 3.25-3.5% target
range by the end of this year. Our economists’ expectations for 75bp, 50bp and two
25bp hikes for the remaining meetings this year would result in the same target
range by year-end, though markets are slightly ahead, pricing around 3.7% at that
time and a terminal rate around 3.9% by March next year. Option-implied Fed funds
distribution at the June 2023 meeting (where the terminal rate was priced post-Fed)
continue to show a sharp skew to higher policy rates, though the tails are more
symmetric (and fat) by YE2024, as markets are likely contemplating sizable cuts in
the event of recession over that horizon (Exhibit 1). When we last updated our yield
forecasts, we acknowledged the presence of significant, but symmetric, tail risks
around the modal scenario. Although recent inflation developments have put the
focus squarely towards the right tail—a development that we noted would raise

upside risks to yields and likely warrant deeper curve inversion than in our
baseline—we continue to believe this is the case. On one hand, firmer spot news
and/or further evidence of upward pressure on survey measures could see an
extension of recent moves. On the other hand, a larger growth slowdown than we
currently envisage could put downward pressure on risk premia. Additionally,
underdelivery versus inflation market pricing could also justify some moderation
from current market-implied terminal rate levels. Absent firm evidence in either
direction, however, we are neutral on US duration at current levels.

Exhibit 1: Markets continue to be concerned about a skew to Exhibit 2: Repo rates are trading through the floor of the Fed's target
higher policy rates over the next year, though recession fears range, though we believe this is temporary
broaden the range of outcomes further out Overnight rates versus bottom of the target federal funds rate range
Post-June FOMC option-implied distribution of fed funds at various
horizons
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Source: Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research

m  Drift lower in SOFR rates likely temporary. \While the Secured Overnight Financing
Rate (SOFR) has occasionally fixed a few basis points through the RRP floor over the
last year, since the start of this month, it has seen a more pronounced drift lower,
and is currently 10bp below the RRP offer rate. Although current levels put it below
the lower end of the Fed target range of 1.5-1.75% (Exhibit 2), the FOMC did not
make any changes to the relative position of the RRP rate within its target corridor.
We believe this is because the current relative richness of SOFR is very likely
temporary, and mainly reflective of two developments. First, the spread between
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the triparty GC rate (TGCR) and SOFR over the past two weeks suggested that
Delivery-versus-Payment (DVP) repo levels are clearly setting lower on average.
Given the counterparties identify specific securities to settle each DVP repo
transaction, the difference between the two repo rates was likely the result of many
securities trading special. The TGCR rate itself is also lower than the bottom end of
the Fed's target range (and 9bp below the RRP rate), reflecting a scarcity of
collateral as Treasury continues to pay down bills. However, as we've noted
previously, the bills squeeze should be alleviated beginning the fourth quarter and
through much of next year. Additionally, we expect demand for financing to rise next
year as well, which in conjunction with declining excess liquidity and the
aforementioned increase in bill supply should lead to upward pressure on repo rates.
Indeed, we expect that the SOFR/Fed funds spread, currently -13bp to narrow
considerably by middle of next year (the SOFR/FF futures curves reflect this
expectation to some extent), and for SOFR to exceed Fed funds by late next year.

® Real money positioning not yet inflecting. \We recently introduced a real money
positioning indicator, the third in our series of UST market positioning metrics, and
discussed here its potential value as a reversal indicator — identifying potential
rallies (sell-offs) after a reversal from bearish (bullish) extremes in bond fund
positioning. Through the sharp bout of rates market volatility we've seen, our implied
fund positioning indicator (FPI) seems to suggest that real money accounts have
increased their duration underweights in the current quarter, though we believe this
is likely reflecting their carry-over of underweight positions in mortgages since Q1,
given the significant extension in MBS duration. As seen in Exhibit 3, while the FPI
has breached the lower standard error band, bond funds have not started adding
long positions in size to generate a buy signal yet. For curves, our framework
suggests real money accounts reduced steepeners in Q1 (relative to the Agg), but
have since increased this exposure this quarter. Please see our note for more details
on the indicator’s construction.

Exhibit 3: On the whole, bond funds’ duration underweights
increased over the second quarter

Fund Positioning Indicator with standard error bands vs. 3m ahead yield
change (with standard error bands*)
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*We show +/- 0.33 standard error bands, exponentiall\( weighted with a 3m half-life. Green
represents “buy signal” thresholds, red represents “sell signal” thresholds

Source: Goldman Sachs Global Investment Research
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Exhibit 4: ECB hawkshiness and easing of sovereign credit risk in
Europe will likely push up Bund yields

Sign restriction decomposition of 10y Bund yields into domestic growth
and monetary policy
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Source: Goldman Sachs Global Investment Research, Goldman Sachs
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European Rates

® A new range for Bund yields. Following the ECB’s pre-announcement of a new
sovereign credit backstop, we revised up our end-2022 10y Bund forecasts to 2%.
Bund yields have been depressed due to the ECB’s dovish monetary policy as well
as the safe asset scarcity caused by sovereign credit risk in Europe. In our view, the
unwinding of both these factors will sustainably push up Bund yields into a new
range symmetric around 2% (Exhibit 4). The ECB's backstop stems primarily from a
need to raise core (and real) rates to control inflation—a backstop that attenuates the
tightening signal from the credit channel will likely need to be offset via higher
risk-free rates. And lastly, deploying PEPP reinvestments to buy BTPs is a form of
Bund QT that points towards a preference for higher core rates rather than lower
peripheral yields. Given the ECB's preference to retain some role for the market to
differentiate between sovereign credits, we do not expect the ECB backstop to drive
significant spread tightening from current levels, especially with further upward
pressure in core yields likely. We now forecast 10y BTP-Bunds at 200bp by
end-2022, from 235bp previously.

® Money market bases skewed wider despite modest TLTRO repayments. Last
week, European banks voluntarily repaid €74.1bn of ECB financing provided under
the TLTRO-IIl program. This modest amount suggests European banks are happy to
retain TLTRO funding given elevated macro uncertainty as well as expectations for a
rapidly increasing deposit facility rate. This strengthens our conviction that
repayments will be low for 2022 as a whole, and correspondingly the liquidity drain
will be sharper in 2023 (Exhibit 5) assuming no new TLTROs are rolled out. Money
market bases over the last year or so have shown a strong correlation with general
rate volatility. We expect this pattern to continue to prevail in upcoming months, and
given large tails for EUR rates in the current context, this implies ESTR-BOR bases
are skewed wider. With the bulk of the liquidity drain concentrated in 2023, we see
12m to 18m ahead ESTR-BOR bases as particularly vulnerable to a repricing higher
of refinancing risk premium.

Exhibit 5: Low 2022 repayments point to sharper liquidity drain in Exhibit 6: Despite the BoJ doubling down on YCC, 10y swaps
2023 remain cheap versus cash
Repayments projections according to the ECB Survey of Monetary 10y cash benchmark yield vs swaps
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m BoE opens the door for 50bps hikes. The BoE delivered a 25bp Bank rate hike at
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this week’s MPC as expected, but also hinted at an acceleration of the pace of
tightening by signaling a willingness to ‘act forcefully’ should inflationary pressures
become more persistent. With the MPC revising up the nearterm growth outlook on
the back of the UK government's fiscal support package, combined with the highest
inflation rate across the G10, we now think the hurdle to 50bp hikes is lower and our
economists have accordingly revised their policy rate path to include 50bp hikes at
the August and September meetings. But despite this risk to the front-end, with
more than 150bp priced for the next three meetings we continue to think the UK
curve is too flat relative to Europe and continue to recommend GBP 2s10s OIS
steepeners vs Europe. Given our new BoE policy rate forecasts and Bund yield
forecasts, we revise our 10y Gilt forecasts at end-2022 to 2.65%.

SNB surprises with 50bp hike, Norges next week. The SNB's surprise 50bp hike
catalyzed another leg higher in global rates this week. The SNB revised up its
inflation forecast over the entire horizon and adjusted its currency intervention
guidance, dropping the one-sided commitment “to counter upward pressure on the
Swiss franc” This represents a break to the prior regime in which the SNB resisted
CHF strength to one in which they will increasingly resist CHF weakness. For this
reason, SNB policy may pivot from rates to the balance sheet as a means to support
the currency. This form of QT is unique among major central banks—given that the
SNB's assets are held abroad (i.e. there is no natural run-off as is the case of other
G10s), this would require FX transactions to buy the CHF, but also potential asset
sales, including holdings of EUR AAA bonds (predominantly Bunds). \We expect
three further 50bp hikes in September, December and March next year—slightly
below market pricing. Elsewhere, the Norges Bank are expected to deliver another
25bp hike, although “prospects of persistently high inflation” could prompt them to
raise rates more quickly. Recent upside surprises in inflation could see the
Norwegian central bank speed up the pace of tightening.

Other G10 Markets

® BoJ holds firm despite YCC maintenance challenges. \While speculation on

potential YCC changes had mounted in recent weeks given hawkish pivots
elsewhere and inflation that was already above 2%, the Bank of Japan ultimately
made no changes to its policy settings, in line with our economists’ expectations.
Though the BoJ has leaned on economic fundamentals in maintaining a highly
accommodative policy stance, market participants have instead focused on
deteriorating JGB market functioning as a result of the BoJ's interventions, strong
downward pressure on the yen, and continued pressure from foreign yields as
potential forcing mechanisms for at least modest calibrations to the bank’'s YCC
program. Indeed, bets on the BoJ either widening its tolerance band, or either
shortening/removing its target altogether had surged in recent weeks, as evidenced
by the un-anchoring of swaps versus the cash JGB curve (Exhibit 6). Governor
Kuroda's post-meeting remarks revealed the bank is not looking to widen the
tolerance band around its target and will seek to address market liquidity by other
means (possibly via tweaks to its securities lending program). We had been
recommending 6m20y JPY payer spreads as a way to position for continued foreign
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rate spillovers, as well as potential shifts in the YCC framework. While the latter
seems less likely nearterm, we think longerterm rates beyond the 10y point will
remain highly sensitive to foreign spillovers and improving domestic economic
fundamentals, and recommend holding this position.
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report.
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Summary of Views

Core Views

Rates markets grapple with potential growth headwinds versus elevated inflation pressure, with recent inflation
news leading markets to resume pricing higher likelihood of the Fed having to tighten further. Risks remain
two-way, with intensifying growth worries likely to be primarily a risk premia story as long as recession is
avoided given the inflation picture. We are neutral on US duration.

Recommendation

Entry Date

The prospect of 50bp hikes at the September and October ECB meeting points to hawkish risks to front-end
pricing. Details of potential backstop suggest further upside to core European yields. We now see 10y bunds
end the year at 2%.

Despite BoE hinting at upsized hikes at coming meetings, given the amount priced, tactical risks tilt toward
moderation in front-meeting pricing (and curve steepening).

In Sweden we expect the front-end to drive further repricing. Combined with the potential for weakness in
global duration, we think the 2s5s10s butterfly can continue to fall faster than the ~2bp per month priced into
1y forwards and recommend receiving 5s on the fly

Receive 5s on 2s5s10s
SEK OIS fly

13-May-22

Notwithstanding the BoJ's continued defense of its 10y YCC target, absent some moderation in the global
yield move, longer maturity yields are likely to face continued upward pressure as improving growth and
firming inflation will increasingly add to global spillover pressure.

Buy 6m20y JPY A/A+25
payer spread

29-Apr-22

While the curve has been volatile, we think it is still too early to take a more structural steepening view given
the high inflation environment. Near-term we see scope for flattening if global growth slowdown concerns build
further, as it could put downward pressure on longer term yields amid sticky front-end pricing. Reduction in
recession concerns, meanwhile, could see resumed bear flattening as market refocuses on scope for more
Fed hikes.

The increasingly front-loaded ECB hiking cycle should support a flatter curve, in 2s10s in particular. The
related tightening in financing conditions is a net negative for growth and contributes to reducing inflation risk
premium at intermediate maturities; it should thus weigh more on long-end yields while 2s can reprice on
policy rate expectations. Though we expect ongoing paying flows in the belly as institutional investors adjust to
the policy outlook, we expect ECB policy action to be a stronger driver.

In contrast to other major central banks, the BoE has signaled a focus on growth risks and as such we see
risks skewed towards GBP front-end outperformance vs EUR and the US, especially in 2022 pricing.

Enter 2s10s OIS
steepeners in GBP vs
EUR

13-May-22

Our issuance projections imply a fairly stable outlook for US duration supply, with balance sheet runoff impact
likely felt only towards 2023. The scope for further supply cuts will be somewhat a function of the deficit
trajectory, but a reasonable portion of funding needs via increased bill issuance. Weaker bank demand amid
firmer loan growth and high volatility could see some further compression in intermediate spreads

We expect the combination of recalibration of ECB balance sheet policy and accommodative fiscal stance to
eventually support a German swap spread tightening. However, ongoing collateral scarcity and paying flows
from banks suggests swap spreads will likely remain at wide levels for now.

Curve
)
Spreads

We see risks to sovereign spreads to as balanced in light of the pre-announcement of a backstop facility. This
support is key to anchor sovereign credit, though we do not expect a clear "strike" level for spreads to be
announced.

Liquidity metrics, particularly at short expiry tail curves in US rates, had deteriorated amid higher bouts of vol
on Fed policy path reassessment and inflation concerns. Lack of Fed backstop and highly uncertain outlook
suggests higher volatility likely to persist, with worse liquidity leaving market more vulnerable to newsflow.
Higher yields should see callable supply diminish, which should be modest tailwind for deep vega from
currently depressed levels.

Buy 10y30y straddles vs
3y30y straddles (3:1 vega
risk)

20-May-22

Money
Market

As Treasury continues bill paydowns to normalize cash balances, near-term risks around bill supply to the
downside. Fed runoff and greater reliance on bill issuance should see net supply turn more sustainably
positive late in 2H22, but impetus for wider front-end spreads likely to take time. Near-term we expect
downward pressure on short term secured funding rates and bill yields to persist

With the recent upside surprises in US inflation, continued stickiness in inflation and/or evidence of a
wage/price spiral could lead to further rebuilding of risk premium. Indications of stickier high inflation should
see markets continue to price greater risk of economy requiring more real rate tightening in the future.

Repricing higher in UK RPI over recent months has been in equal part driven by expectations and risk
premium components. We expect the premium component in particular to remain high in the first half of the
year, and traded inflation to be sticky as a result.

We continue to look for strength at the front-end of the HICP curve, which should remain supported at least
until inflation prints reach their peak the second half of the year. The long-end of the curve should see relief
over the medium term as inflation risk premium moderates from its current highs.

Source: Goldman Sachs Global Investment Research
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Forecasts

G10 Yield Forecasts

G10 10-Year Yield Forecasts

usD DEM GBP JPY CAD CHF SEK NOK AUD NzZD
spot 3.23 1.66 2.50 0.23 3.40 1.39 2.02 3.16 4.13 4.26
2Q22 3.20 1.80 2.50 0.25 3.15 1.00 1.90 2.90 3.70 3.95
3Q22 3.25 1.90 2.60 0.25 3.20 1.05 2.00 2.95 3.80 4.05
4Q22 3.30 2.00 2.65 0.25 3.25 1.10 2.10 3.00 3.85 4.10
1Q23 3.20 2.00 2.65 0.25 3.30 1.15 2.15 3.05 3.85 4.10
2Q23 3.15 2.00 2.50 0.30 3.35 1.20 2.20 3.10 3.85 4.05
3Q23 3.15 2.00 2.30 0.35 3.40 1.25 2.25 3.10 3.85 4.05
4Q23 3.15 2.00 2.20 0.35 3.40 1.30 2.30 3.05 3.80 4.00
1Q24 3.15 2.00 2.20 0.40 3.40 1.35 2.30 3.00 3.80 3.95
2Q24 3.15 2.00 2.00 0.40 3.40 1.30 2.25 3.00 3.75 3.90
3Q24 3.15 2.00 2.00 0.45 3.40 1.25 2.20 2.95 3.70 3.85
4Q24 3.15 2.00 2.00 0.45 3.40 1.25 2.15 2.90 3.65 3.80
1Q25 3.15 2.00 2.00 0.50 3.40 1.20 2.10 2.85 3.65 3.80
2Q25 3.15 2.00 2.00 0.55 3.40 1.20 2.05 2.75 3.60 3.80
3Q25 3.15 2.00 2.00 0.60 3.40 1.15 2.00 2.70 3.60 3.80
4Q25 3.15 2.00 2.00 0.65 3.40 1.15 2.00 2.65 3.55 3.75

Deviation from Forwards

usb DEM GBP JPY CAD CHF SEK NOK AUD NZD
2Q22 -0.04 0.13 -0.01 0.01 -0.25 -0.34 -0.03 -0.26 -0.43 -0.35
3Q22 -0.06 0.15 0.03 -0.04 -0.24 -0.38 0.02 -0.25 -0.36 -0.32
4Q22 -0.03 0.21 0.06 -0.08 -0.19 -0.36 0.10 -0.23 -0.35 -0.30
1Q23 -0.14 0.17 0.04 -0.11 -0.13 -0.34 0.14 -0.20 -0.39 -0.31
G4 Curve Forecasts
% %
36 usp . DEM
SRR o 20 1
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Central Bank Dashboard

Expected hikes by year, GS vs. Market
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GS forecasts vs. market pricing of 5y5y average policy rate

bp GS-Market Implied 5y5y Policy Rate bp
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Source: Goldman Sachs Global Investment Research

Cumulative amount of hikes/cuts priced from today

bp Today vs. 3m Ago bp
uUsD EUR GBP JPY
04 L. USD  eeeeee EUR GBP JPY [ 300

Central bank sovereign QE expectations

Current purchase pace Forward-looking expectations

Fed sS0 Runoff since May 2022
Expect APP to run at €20bn/month pace in June, and to be

ECB PSPP: ~€9bn/week discontinued on July 1st. The launch of a contingent QE
program is achievable if necessary to secure the policy
rate normalisati

BoE 20 Expect outright Gilt sales to begin in November 2022 (at a

pace of £20bn/quarter)

Unlimited, but current Expect coupon buying to keep up with pace of issuance,

BoJ
pace of ~¥18-15tn yiy as to prevent significant deviations in 10y JGB target
BoC - Passive runoff since April 2022
RBA ASO Asset purchases concluded in February 2022, and
0 = T T T T T . . . 0 maturing bonds are no lenger reinvested as of May 2022
0 12 24 36 48 60 72 84 96 Passive runoff as of Feb-22 meeting. Bank will commence
Months from today RBNZ NZSO active bond sale program starting in July-22 at a pace of
NZSSbn per fiscal year.
Riks k0 Purchases completed as announced kr700bn envelope
was exhausted in December 2021
Central bank assets as a share of GDP Central bank ownership of sovereign bonds, current* vs. 1y ago
Percent of GDP Percent of GDP % %
140 140 . A )
Central Bank Assets, as a Share of Country/Region GDP 60 81y ago " Latest estimate 60
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Source: Goldman Sachs Group Inc., Goldman Sachs Global Investment Research, Haver Analytics
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Positioning and Flows Monitor

Option-Implied Position Indicator

Ratio Ratio Ratio Ratio
8 - —US Option-implied Position Indicator .8 10 = German Option-implied Position Indicator - 10
6  Sell threshold re Sell threshold
4 4
2 2
0 0
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-4
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-10 T T T T - - T -10 -25 + T T T T - - T -25
2015 2016 2017 2018 2019 2020 2021 2022 2015 2016 2017 2018 2019 2020 2021 2022
Source: Goldman Sachs Global Investment Research
Residual of 10y UST yield changes on filtered AM position vs 6m CFTC Commitment of Traders and Traders in Financial Futures
ahead change in 10y UST yield Duration-weighted net position by investor type
Gray lines denote +/- 0.25 standard deviations
Duration-Weighted Positioning, by Contract
zscore ——6m Residual on AM & O Filtered Position z-score
4 4 $mm/bp ED TU FV TY TN us WN
3 3 Spec Current -23.2 -4.6 -9.1 -129 -117 1.7 -85.1
2 Rally frequency: 88% 2 Spec 1w Change 1.6 -3.3 -5.4 -1.6 -0.6 -2.7 11
1
A HT LF Current -19.9 1.6 -21.4 0.3 -25 -40.6 -155.8
1 Rally freq_u{encv: 73% 1
0 0 LF 1w Change 0.2 -2.5 -1.9 -6.4 0.7 -2.6 15.1
*‘v ) ¥ Ll | AM + Other Current 8.2 5.1 46.3 26.6 11.2 60.7 162.4
-1 Selloff frequency: 66% ! h , -1
B AM + Other 1w Change 0.4 11 3.1 7.4 -3.7 0.0 -12.5
-2 . -2
Selloff frequency: 72% Dealer Current 217 44 180 -140 30 -165 -126
-3 -3
Dealer 1w Change -0.4 1.1 -2.1 0.3 2.1 L3 -3.6
4 4 . . . . . . . -
2015 2016 2017 2018 2019 2020 2021 2022
Note: 6m residual changes on yield in filtered position (z-score) and 6m ahead change in 10s Source: CFTC, Goldman Sachs Global Investment Research
Source: CFTC, Goldman Sachs Global Investment Research
Net positions in Eurodollars Net positions in UST futures
% of Ol Eurodollar Positions % of Ol %of Ol Treasury Positions % of Ol
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Note: Duration-weighted net position (long - short) as a % of duration-weighted gross exposure
(long + short + spreading)

Note: Duration-weighted net position (long - short) as a % of duration-weighted gross exposure

(long + short + spreading

Source: CFTC, Goldman Sachs Global Investment Research
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Primary dealer transactions
Net dealer position in US Treasuries

US Commercial Banks’ Holdings of Treasury and Agency Securities
Total domestic and foreign holdings, all commercial banks

$bn. mm/bp $bn. $bn.
- Treasury and Agency Debentures
350 Total notional Duration weighted (RHS) 200 1,800 i gency r 1,800
175
300 1,700 1,700
250 M A W [ 1%0
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i i T
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[ b LA¢ - 100
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r 75
’
T m‘w - 50 1:300 1,300
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0 : : : : 0 1,100 1,100
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Source: Federal Reserve Bank of New York, Goldman Sachs Global Investment Research Source: Federal Reserve Board
NY Fed Custody Holdings US TIC Treasury Flows
Marketable US Treasuries 12m change in valuation-adjusted holdings of USTs, by holder of debt
$bn. $bn. $bn. $bn.
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Source: Federal Reserve Bank of New York Source: US Treasury, Goldman Sachs Global Investment Research
Net monthly purchases of short and long term US Treasuries by Flow of Funds average annual net purchases of US Treasuries, by
Japanese investors sector
¥n. Japan BoP: Net Investment in Treasuries ¥n. $bn $bn
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Source: Bank of Japan, Haver Analytics
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Carry/Rolldown Monitor

Outright Carry
Bar chart shows top two carry points by currency, with solid reflecting carry to a long position and striped carry to a short position. Scatter illustrates
top 25 carry/vol points by currency, with top point by currency noted

bp Solid represents carry to being long bp +USD: 3m1y +EUR: 3m1y +GBP: 3m1y +JPY: 6m1y
70 - Striped represents carry to being short - 70 70 - ¢ CAD: 3m2y +AUD: 3m1y +NZD: 3m1y
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Source: Goldman Sachs Global Investment Research

Curve Carry
Bar chart shows top two carry curves by currency, with solid reflecting carry to a steepening position and striped carry to a flattening position.
Scatter illustrates top 5 carry/vol curves by currency, with top curve by currency noted

bp Solid represents carry to being long bp 4 USD: 3m1y +EUR: 3m1y +GBP: 3m1y +JPY:6m1y
70 - Striped represents carry to being short - 70 70 . ¢ CAD: 3m2y +AUD: 3m1y 4 NZD: 3m1y
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Fly Carry
Bar chart shows top two carry flies by currency, with solid reflecting carry to a belly-richening fly and striped carry to a belly-cheapening fly. Scatter
illustrates top 5 carry/vol flies by currency, with top fly by currency noted

bp Solid represents carry to belly richening fly bp #USD: 1s4s5s +EUR: 1s7s10s + GBP: 1s5s10s +JPY: 2s3s4s
70 4 Striped represents carry to belly cheapening fly r 70 10 - 4 CAD: 2s4s5s *AUD: 1s4s5s +NZD: 1s5s7s
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Treasury Supply Monitor

Gross Treasury auction size estimates by year end, with GS projections

Monthly Auction Amounts at End of Calendar Year ($ billions)

2y FRNs 2y 3y 5y 7y 10y 20y 30y 5yTIPS 10y TIPS 30y TIPS
CY19 20/ 18 (r) 40 38 41 32 | 27/24(n - 19/16(r) | 17/15(0) | 14712(0) | 8/7()
CY20 26124 (r) 56 59 59 38 | a1/38(n) | 27/24() | 27724 () | 17/15(0) | 14712() | 8/7 ()
cy21 26 /24 (r) 56 54 56 [39/36 () 23/20() | 25/22(n) | 19/17 () | 19/17() | 16/14() | 9/8()
CY22, GS 24122 (r) 45 43 46 38 | 36/33(n) | 17/140) | 22719 | 21/19(0) | 17/15(0) | 9/8(n)
CY23, GS 24122 (r) 45 43 46 38 | 36/33(n) | 17/14¢) | 22/19() | 21/19(0) | 17/15(0) | 9/8(n)

* Original Issue / Reopening listed for FRNs, 10s, 20s, 30s, and TIPS.

US Treasury Net Issuance by Calendar Year ($ billions)

Duration supply ($bn 10y equiv)

Net Fed  NtOf NetBills  Fed Net of Gross Fed  Netof Fed
Coupons Fed Fed supply
CY 2019 1107 77 1030 77 170 -93 1703 58 1645
CY 2020 1734 2184 -450 2547 157 2391 2421 1434 987
CY 2021, 2703 931 1771 -1194 0 -1194 3144 628 2517
CY 2022, GS 1321 -164 1486 -106 -39 -67 2470 66 2404
CY 2023, GS 441 -637 1078 750 -87 837 2366 0 2366
Net issuance per quarter Average monthly UST issuance, gross and net of Fed purchases;
$hn 10y equivalents
$bn Total Net Supply $bn $bn :E;?;st#:::se $bn
800 - ONetcoupons  mNetbills  ©Total net supply ~ 800 300 - — Issuance net of Fed purchases - 300
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<
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-600 - o [ -600 -200 - -200
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2021 2022 \ 2023 Q1-19 Q3-19 Q1-20 Q@3-20 Q121 Q3-21 Q1-22 Q3-22 Q1-23 Q3-23
Free float (Treasuries outstanding less Fed and foreign official Bills as a share of Treasuries outstanding with GS forecasts
holdings) as % of GDP Gray shading denotes TBAC recommended 15-20% range
% of GDP —— Coupon free float Bill free float (RHS) % of GDP % of outstanding % of outstanding
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Source: Haver Analytics, Goldman Sachs Global Investment Research
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GS Term Premium Decomposition

1y Range of G10 10y Yields, by Term Premium and Expectations Components

% G10 10-Year Term Premium % % G10 10-Year Expectations %
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2022 Trade Recommendations

GS Rates Trades

Active Entry Date Opened Latest Stop Target Performance
1. Buy 6m20y JPY A/A+25 payer spread (levels in total return, %) 29-Apr-22 0.00 0.07 -0.07 0.15 +7 bps
2. Receive 5s on 2s5s10s SEK OIS fly 13-May-22 0.22 0.28 0.32 0.07 -6 bps
3. Enter 2s10s OIS steepeners in GBP vs EUR 13-May-22 -1.05 -1.03 -1.20 -0.80 +2 bps
4. Buy 10y30y straddles vs sell 3y30y straddles (3:1 vega risk) 20-May-22 30abp 32abp 27abp 35abp +2 bps
Closed Entry Date Closed Performance

1. Sell 10y Gilts 17-Dec-21 05-Jan-22 +32 bps

2. Sell USD 6m10y Straddles (levels in premium, % running) 08-Oct-21 07-Jan-22 +7 bps

3. Receive 2y vs pay 10y EUR OIS 09-Nov-21 14-Jan-22 +15 bps

4.  Pay 5y SEK Swaps 09-Nov-21 14-Jan-22 +21 bps

5. US 2s5s10s belly cheapening butterflies via 3m ATM payers 09-Nov-21 14-Jan-22 +5 bps

6. Long Jan-23 TIPS (levels in total return, %) 06-Jan-22 21-Jan-22 -7 bps

7. 5s30s TIPS flatteners 21-Jan-22 28-Jan-22 +5 bps

8. Short 5y BTPs vs Bonos 14-Jan-22 31-Jan-22 -7 bps

9.  Short 30y bunds vs OIS 14-Jan-22 11-Feb-22 -3 bps

10. Sell 3m10y USD straddles (delta hedged) 14-Jan-22 14-Feb-22 -25 bps

11. Jun/Dec-22 FOMC OIS steepener 28-Jan-22 01-Mar-22 +13 bps

12. Long NOK 2s10s steepeners 21-Jan-22 04-Mar-22 -10 bps

13. Long BAZ2/Z3 steepeners 28-Jan-22 09-Mar-22 -16 bps

14. Belly tightening 3s10s30s UST spread fly 11-Mar-22 24-Mar-22 +12 bps

15. Sell 5y TIPS hedged with Brent futures 18-Mar-22 11-Apr-22 +53 bps

16. Sell 6m5y5y USD midcurve receivers 28-Jan-22 14-Apr-22 +24 bps

17. Buy 3m1y USD A/A+20 payer spread 18-Mar-22 14-Apr-22 +8 bps

18. Long 2s10s EUR OIS flatteners 25-Mar-22 14-Apr-22 -10 bps

19. Short 5y OAT vs EU 01-Apr-22 25-Apr-22 -4 bps

20. Sell 1y1y TIPS 14-Apr-22 27-Apr-22 -25 bps

21. 2s3s UST swap spread curve steepeners 25-Mar-22 13-May-22 -4 bps

22. Buy 3m 2s10s USD curve floor vs sell 3m2y A+30 payer 20-May-22 07-Jun-22 -6 bps

23. Sell ATM 6m expiry 2y2y midcurve receivers (levels in total return, %) 01-Apr-22 10-Jun-22 +30 bps

Note: Potential profit/loss estimates are given as per unit of duration risk, through yesterday's close.

Source: Goldman Sachs Global Investment Research
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information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
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Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers"” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom'’s departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type Il Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagdo com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Hordrio de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in
Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan
by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New
Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the
United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in
the United Kingdom.

Effective from the date of the United Kingdom's departure from the European Union and the European Economic Area (" Brexit Day”) the following
information with respect to distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit Day, will
be authorised by the French Autorité de contréle prudentiel et de resolution ("ACPR") and regulated by the Autorité de controle prudentiel et de
resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espafna (Madrid branch) authorized in
Spain by the Comisién Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vardepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht, BaFin) and
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area
where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local
supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to the relevant applicable
extent, subject to local supervision by the Bank of Italy (Banca d’ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale
per le Societa e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. \We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
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trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

We and our affiliates, officers, directors, and employees, will from time to time have long or short positions in, act as principal in, and buy or sell, the
securities or derivatives, if any, referred to in this research, unless otherwise prohibited by regulation or Goldman Sachs policy.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is focused on investment themes across markets, industries and sectors. It does not attempt to distinguish between the prospects or
performance of, or provide analysis of, individual companies within any industry or sector we describe.

Any trading recommendation in this research relating to an equity or credit security or securities within an industry or sector is reflective of the
investment theme being discussed and is not a recommendation of any such security in isolation.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and

https://www.fiadocumentation.org/fia/regulatory-disclosures 1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2022 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.
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