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Industrial Production & Leading Indicators

M Conference Board US Leading Indicators (yoy %) (R1)
® Conference Board US Lagging Indicators (yoy %) (R1)
B US Industrial Production (yoy %) (L1)
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Consumer Confidence & Retail Sales

707 muniv of Michigan Sentiment (R1)
M Retail Sales YoY on 3/31/19 (L1)
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* Source: Bloomberg, G #BI 20119
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Labor Income Growth Healthy

B Aggregate Labor Income (Payrolls¥Hours=Hourly Wage)
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Consumer Prices Bottoming?

B ISM Prices on 3/31/19 (R1)
M PPI Final Demand yoy on 3/31/19 (R2)

B Core CPI yoy on 3/31/19 (L1)
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Global Situation Worrying... But Turning?
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Effective Money Growth

2.607 mcore PCE Deflator YoY (L1)
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2.204\A

2.00
1.80
1.60
1.40
1.20
1.00

0.80

" 1995-1999

\mﬁ-@-"’\

* Source: Bloomberg, G #BI 14504

1

I'\'Illr-Jll

2000-2004

2005-2009

2010-2014

2015-2019

Bloomberg Intelligence



Conducting Monetary Policy in Post-QT World
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Fed Is Currently Right In the Middle

-Equity Market falls below -Core PCE inflation trend
December 2018 low and accelerates above 2.25%
remains weak

-Labor wage gains increase
-Labor Market slows, fears of wage push inflation

Payrolls print negative

-Inflation expectations
-Survey diffusion indexes increase in surveys and

fall below 50 TIPS market

Easa Strike Current ¢-- Former Hike Strike

* Source: Bloomberg Intelligence
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1990s Policy Tweaks Tended to Be Market Driven

45«4 B Fed Funds Target (R1) mVIX (L1) BMOVE (R2)
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Lower Short Term Debt Means Longer Policy Lag

M Credit Cards (Revolving) / Consumer Credit (R1)
0.124 m Short Term / Total Debt (Non Fin Corp) (L1)
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Fed Balance Sheet Size Upon QT End & Reserves

Fed Balance Sheet (US$ bn) (L1)
—Projection (L1)
—Reserve Tipping Point

—Excess Reserves (Sep. '19 end, R1)
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Currency Increase Means Reserves Fall Further
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Funds Creeping Up, Now Above IOER

B Fed Funds 99th Precentile on 4/29/19
® Fed Funds 75th Precentile on 4/29/19
B Interest Rate on Excess Reserves

B Fed Funds 1st Precentile on 4/29/19
B Fed Funds 25th Precentile on 4/29/19
B Fed Funds Effective Rate
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* Source: Bloomberg Intelligence, Federal Reserve, G #Bl 17982
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FHLBs Not Selling Fed Funds Puts Upward Pressure

B FHLB Fed Funds Sold (bn) on 12/31/18
B US Federal Funds Volume (bn)

* Source: Bloomberg Intelligence, Federal Reserve, G #Bl 20404
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Post-Crisis Federal Funds Volatility Low

M Fed Funds Effective Rate
M Fed Target

M EFFR Continuous - Federal Funds Target Rate Mid Point of Range
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* Source: Bloomberg, G #BI 16013
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Pre-Crisis Fed Operations Unrealistic Given
Sizes — Repo Facility Coming?
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Who is Who On The 2019 Dot Plot

2019 Dot Plot

Yo Esther George, Kansas City
Thomas Barkin, Richmond

Eric Rosengren, Boston
Yo Jo] Tumm— Loretta Mester, Cleveland
Michelle Bowman, Governor John Williams, New York
Patrick Harker, Philadelphia Jerome Powell, Chair
Richard Clarida, Vice Chair, Board of Gov
Randal Quarles, Vice Chair, Supervision
Mary Daly, San Francisco
Robert Kaplan, Dallas
Lael Brainard, Governor
Raphael Bostic, Atlanta
Charles Evans, Chicago
Neel Kashkari, Minneapolis
James Bullard, St. Louis

00080000000

@ 2019 Voter
QO 2019 Non-Voter

Source: Bloomberg Economics

* Source: Bloomberg Economics
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Yields, Scorecard and Models

Bloomberg Intelligence



Market Pricing for Cuts

* Fed Fund, 30 Day : Yield : 4/30/2019
Fed Fund, 30 Day : Yield : 3/29/2019
* Fed Fund, 30 Day : Yield : 1/31/2019

01/2019 03/2019 04, 05/2019 07/2019 09/2019 11/2019
* Source: Bloomberg Intelligence
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10-Year Fundamental Model

—10-year Yield (%) —Consensus Median Consensus High

—Consensus Low . Bl Scenario
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10-Year Real Yield Model
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Breakevens and Real Yields
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* Source: Bloomberg Intelligence, G #Bl 13000
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Bl Term Premium Model vs. Curve and ACM Model

—Bl Model —Adrian Crump & Moench 10 Year Treasury Term Premium —25/105 Curve

2013

* Source: Bloomberg Intelligence
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Treasury Yield Scorecard

Economics Surprise  Fundamental Fair Industrials vs. Market Technicals
Trend Value Model Precious Metals  (supply, demand, etc)

Related 2 - m - IF, 15M & U.5. Aggregate Index  U.S. Treasury Index
Data § 10-Year Model _
Functions/Indices i i s Lt (LBUSTRUU) (LUATTRUU)
Curve Fair Value

Economic Momentum Relative Value Mode! Market Technicals Monetary Policy Related Indices
Model Fundamentals

Economic Momentum  Monetary Policy  Fair Value to Other Markets

1-3 Year 1-3yr Agg (LU13TRUU)  1-3yr Treasury (LTO1TRUU)

35 Year 3-5yr Agg (LU3STRUU) 3-S5y Treasury (LTO2TRUU)

51 Year 5-Tyr Agg (LUSTTRUU)  5-Tyr Treasury (LTO3TRUU)

110 Year . 7-10yr Agg (LUT1TRUU)  7-10yr Treasury (LTOSTRUU

Long Treasury (LUTLTRUU)
20+yr Treasury (LT11TRUU)

10+ Year : 10+yr Agg (LU1OTRUU)

Related Functions Curve Model Treasury Supply

* Source: Bloomberg Intelligence
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Bl Scenario for U.S. Treasury Yields & Consensus

25 5s 10s 30s 2s5s 2s10s 5s10s 10s30s 255s10s 5s510s30s
Actual 4/30/19 2.27 228 2,51 294 0.02 024 022 043 -0.20 -0.21

12/31/2019
BI Scenario 2.57 291 3.35
Consensus 256 2.75 3.13

12/31/2020
BI Scenario 245 280 3.25
Consensus 2.66 2.87 3.25

* Scenario reflect the base case view of the Bloomberg U.S. Interest Rate Strategy team
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Interesting Charts
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Another Normalization — Fed Statement vs. Balance Sheet

Balance Sheet Reamp Up Period Preparing For & Early Runoff Period
—Statement (Words) (L1) == Balance Sheet (US5bn) (R1) —Statement (Words) (L1} = Balance Sheet (USSbn) (R1)
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* Source: Bloomberg Intelligence, Federal Reserve
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Fed Mortgage Coupon Holdings Below Market (as of 4/3/19)
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Fed MBS Holdings Weighted Average Life

Fed SOMA MBS Portfolio

Years Change
Weighted Average Life 6.72

Yields Rise 100 Bp 7.83 1.12

Yields Fall 100 Bp 4.14 -2.58

3m Constant Prepayment Rate (%)
Current 3Mo. 8.26

Apr. '18 3Mo. 8.85

* Source: Bloomberg Intelligence
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4% Coupon Prepays Accelerate on Rates Below 3.75%
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Mortgage Runoff vs. MBS Basis to Treasuries

B Fed SOMA Agency MBS (MoM Change $mil.) (R1) 80000
M FNMA 30-yr Current fnupon Basis to TSY (inverted) (L1)
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* Source: Bloomberg, G #BI 19621
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Securities Reinvested Jump When QT Ends
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a7 Bloomberg Intelligence



10-Year TIPS Real Yields Lead Changes in GDP Forecasts

Normalized As Of 06/01/2017
B 10yr TIPS Real Yield (%) (R1)
M Consensus 2019 GDP Forecast (R2)

* Source: Bloomberg, G #BI 7567
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Real Yields and Breakevens Taking Turns Piloting Yields

M 10yr TIPS Inflation Breakeven
B 10yr TIPS (Real) Yield
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* Source: Bloomberg, G #Bl 8488
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Curve Inversion Usually Stops as Yields Peak

3004 M2yr (%) (R1) MW5yr (%) (R1) M 10yr (%) (R1)
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Curve Inversion Signal Sometimes False or Very Early

10.004 W 2s10s Treasury Curve (R1) MFed Funds Target (mid} (L1)
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Income Inequality and Political Partisanship

House ——Senate Top 1% Share of National Income
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* Source: Bloomberg Intelligence, voteview.com, World Income Database
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Money Runs Out Aug. 26 If Debt Ceiling Not Raised

$700 —Cash + Extraordinary Measures (BI Est)
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* Source: Bloomberg Intelligence
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Deficits Appear to Be Party Agnostic

split Government =—Deficit % GDP

1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002 2007 2012 2017

* Source: Bloomberg Intelligence
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College Cost Growth Dominates

Normalized As Of 01/31/2000 M College Tuition
W New Vehicles B Owners Equivalent Rent

)
(0]
=
(@]
(]
3
—t
o
(=]
(p]
o
=
0
(]
A
=
o
=3
Q
[p]
~
()
0
—_—
e

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
* Source: Bloomberg
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Households Financing More Education

mm Education Debt % m=mVehicle Debt % wm=mOther Debt % Median Income —Family net worth
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Source: Bloomberg Intelligence, NY Federal Reserve * Values are for heads of households under 35 years old, in thousands

* Source: Bloomberg Intelligence, voteview.com, World Income Database
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Demographics Holding Things Back

18% mm Men (rhs, thous)
mmWomen (rhs, thous)
16% —Percent 25-34 Year Olds Living at Home (lhs)
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* Source: Bloomberg Intelligence
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Global Population Support Ratios

United States of America —Japan

—China —Germany

1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070

Source: United Nations, Bloomberg Intelligence

* Source: United Nations, Bloomberg Intelligence, G #Bl 16660
48

Population Growth vs GDP

W US Population 20yrs forward (10yr % chg) 8.60
1804 MNominal GDP (10yr % chg) 37.90

\

\\

—
i
>

—
~
=}

=
2
>

[a8
fa)
[
—~
1M
=
£
o
F4

==}
=1

=)
t=}

Y
=3

'60-'64 | '65-'69 | '70-'74 | '75-'79 | '80-'84 | '85-'89 | '90-'94 | '95-'99 | '00-'04 | '05-'09 | '10-'14 | '15-'19

Bloomberg Intelligence

ymmouan uojeindod




Stylized Solow Growth lllustration

Source: Bloomberg Intelligence, Bureau of Labor
' Statistics, U.S. Census Bureau
—Nominal GDP (yoy) A ~
—Model GDP

—Base Case
Good Case
—Bad Case
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* Source: Bloomberg, Bureau of Labor Statistics, U.S. Census Bureau
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Federal Government Mandatory Spending

Fed Gov't Mandatory Spending % Total (12m avg)
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* Source: Bloomberg, G #BI 16637
50 Bloomberg Intelligence



SOFR Volatility Akin to Pre-Crisis Fed Funds

B Fed Funds Effective
3m OIS

M SOFR Lagged
3m SOFR Future 1st Contract

2004

* Source: Bloomberg, G #BI 19153
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Libor Panel Submission Volatility Higher Than Rate

* Source: The Ice, Bloomberg Intelligence
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Libor/OIS Has Followed CP/OIS Spread

W 90d AA Fin CP spread to OIS on 4/29/19 (R1)
M 3m US Libor OIS Spread (R1)
B Financial CP Outstanding NSA (USD Bn) on 4/24/19 (L1)

3 L
f 'H,I

Y\

|
" f S
|Ill “‘lll | r " LHJ"L"H
II!

M

Y \ I_.f"n, —~a ,\ |
]L II"| JI |9 \/ ‘ull Mn HZ Il"'fbﬂ".u Jﬁll .’f
- Al 2: ™ hﬁU

prt

1

\ '|| \

| a.‘l,_rf' .~ . \ W

ﬁm‘\"‘ﬁ .

ke

* Source: Bloomberg, G #BI 13742
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Libor Panel Bank CDS

60<4 MLIBOR Panel 5YR CDS Average Spread (bps) (R1)
B CDX IG Syr Generic (bps) (R1)
M Libor/0IS Spread (bps) (L1)

* Source: Bloomberg, G #BI 14145
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Libor/OIS Fair Value Model

70 —LIBOR /OIS ——Model ——Residual
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* Source: Bloomberg Intelligence
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Secured Overnight Financing Rate (SOFR)

M SOFR Indicative Data from NYFed
B Fed Funds Effective

M Overnight Libor

B SOFR Official Release on 4/29/19
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2019

* Source: Bloomberg, G #BI 14382
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SOFR vs. Libor

SOFR on 4/29/19
SOFR Indicative History
B SMAVG (61) (.SOFRHIST G)

* Source: Bloomberg, G #BI 16954
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Issuer Name CusIP
Federal Home Loan Banks 3130AGA70
JPMorgan Chase Bank NA 48125LRR5

African Development Bank

Federal Farm Credit Banks 3133EKHC3
Metropolitan Life Global Funding 59217GCW7
Metropolitan Life Global Funding 59217HBZ9
JPMorgan Chase Bank NA 48125LRT1
Federal Home Loan Banks 3130AG3Q6
Citibank NA 17325FAWS
Federal Farm Credit Banks 3133EKDM5
European Investment Bank 298785HU3

FHLB
JPM

00828EDE6 AFDB

FFCB
MET
MET
JPM
FHLB
C
FFCB
EIB

2.55
2.99
2.76
2.55
3.29
3.29
3.05
2.56
3.04
2.56
2.77

Landeskreditbank Baden-Wuerttemberg AX5234981 LBANK 2.80

Federal Farm Credit Banks

* Source: Bloomberg

3133EKHW9 FFCB  2.64

Amt Out
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Aggregate SOFR Issuance: $82.7bn As of 4/25/19

Ticker Cpn

Maturity DM
1500000000 10/1/2020

10/19/2020
11/18/2020
1/15/2021
1/15/2021
1/15/2021
2/19/2021
3/12/2021
3/13/2011
3/18/2021
10/8/2021
3/15/2022
4/22/2022

10.38
5113
32.53
4.77
49.31
43.31
22.76
11.72
33.02
10.23
3275
31.80
23.75

OAS Yield
237
2.76
2.4
2,23
2.69
2.69
2.64
2,32
281
2.27
243
244
231
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Supply/Demand
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Taxes and Budget Deficit

M Personal Taxes (US$ bn)

M Taxes % jof Personal Income (w/Average) (R1)
0.004 MAnnual Federal Budget Deﬁq‘_it-""'(% GDP) on 12/31/18 (L1)

ff |

1980-1989 1990-1999 2000-2009 2010-2019
* Source: Bloomberg, G #BI 11174
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Funding Needs and Cash Balance

mm Budget Deficit (L1) Fed Runoff (L1) —=(Cash Balance (R1)

v

* Source: Bloomberg Intelligence
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Average Bid/Cover Ratio

M Avg Bid-to- Cove; Treasury Blll & Coupons (ex TIPS & FRNs)
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2-year Note Auction Stats

M 2yr Note Bid/Cover Ratio (R1)
l2w]|l Note. VA Old 2yr NDtE (bpz,) (L1)
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* Source: Bloomberg, G #BI 13550
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5-year Bond Auction Stats

5.04 H5yr Note Bid/Cover Ratio (R1)
B 5yr, Note vs Old 5yr Note (bps) (L1)
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» Source: Bloomberg, G #BI 13556
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Investment Funds Largest Buyer at Treasury Auctions

2019 YTD
1.4%

mDealers mInvest. Funds «Foreign mOther

* Source: Bloomberg Intelligence, Treasury Department
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Foreign Official vs. Private Flows into Treasuries

M Foreign Official Buying of Trea5u: ies {US$ bn)
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* Source: Bloomberg Intelligence, G #Bl 7829
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Detrended Foreign Holdings vs. Yield Change

—Foreign Treasury Holdings (yoy % chg detrended, L1)

——10yr US Treasury Yield (yoy chg, inverted, R1)
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Global Economic Momentum Drives Overseas Demand

—Foreign Treasury Holdings (yoy % chg detrended, L1)

—JPMorgan Global Composite PMI (yoy % chg inverted R1)
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* Source: Bloomberg Intelligence, Treasury Department, JPMorgan
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Treasury Coupon Sizes Have Temporarily Stabilized

Month End Net Monthly Gross Monthly Coupon Issuance ($bn)

Cash Bill 2 3 - - 10 30 E-Year 10-Year 30-Year 2-Year
Balance  Issuance -¥Aax ~¥Aax ~¥Aax -¥Aax 7 el “¥ear  11ps TIPS TIPS FRN

11/30/2018 (A) 345 180 39 37 40 32 27 19 11 18
12/31/2018 (A) 402 40 40 38 41 32 24 16 14 18
1/31/2019 (A) 454 -25 40 38 41 32 24 16 13 20
2/28/2019 394 40 38 41 32 27 19 18
3/31/2019 352 40 38 41 32 24 16 11 18
4/30/2019 482 40 38 41 32 24 16 20
5/31/2019 345 40 38 41 32 27 19 12 18
6/30/2019 407 40 38 41 32 24 16 18
7/31/2019 417 40 38 41 32 24 16 14 20
8/31/2019 284 40 38 41 32 27 19 18
9/30/2019 452 40 38 41 32 24 16 12 18
10/31/2019 489 40 38 41 32 24 16 20
11/30/2019 443 40 38 41 32 27 19 12 18
12/31/2019 556 40 38 41 32 24 16 18

* Source: Bloomberg Intelligence, Treasury Department
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Disclaimer

The data included in these materials are for illustrative purposes only.
The BLOOMBERG TERMINAL service and Bloomberg data products
(the “Services”) are owned and distributed by Bloomberg Finance L.P.
(“BFLP”) except (i) in Argentina, Australia and certain jurisdictions in the
Pacific islands, Bermuda, China, India, Japan, Korea and New Zealand,
where Bloomberg L.P. and its subsidiaries (“BLP”) distribute these
products, and (ii) in Singapore and the jurisdictions serviced by
Bloomberg’s Singapore office, where a subsidiary of BFLP distributes
these products. BLP provides BFLP and its subsidiaries with global
marketing and operational support and service. Certain features,
functions, products and services are available only to sophisticated
investors and only where permitted. BFLP, BLP and their affiliates do not
guarantee the accuracy of prices or other information in the Services.
Nothing in the Services shall constitute or be construed as an offering of
financial instruments by BFLP, BLP or their affiliates, or as investment
advice or recommendations by BFLP, BLP or their affiliates of an
investment strategy or whether or not to “buy”, “sell” or “hold” an
investment. Information available via the Services should not be
considered as information sufficient upon which to base an investment
decision. The following are trademarks and service marks of BFLP, a
Delaware limited partnership, or its subsidiaries: BLOOMBERG,
BLOOMBERG ANYWHERE, BLOOMBERG MARKETS, BLOOMBERG
NEWS, BLOOMBERG PROFESSIONAL, BLOOMBERG TERMINAL and
BLOOMBERG.COM. Absence of any trademark or service mark from this
list does not waive Bloomberg’s intellectual property rights in that name,
mark or logo. All rights reserved. © 2019 Bloomberg.
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Bloomberg Intelligence is a service provided by Bloomberg Finance
L.P. and its affiliates. Bloomberg Intelligence shall not constitute, nor
be construed as, investment advice or investment recommendations
(i.e., recommendations as to whether or not to “buy”, “sell”, “hold”,
or to enter or not to enter into any other transaction involving any
specific interest) or a recommendation as to an investment or other
strategy. No aspect of the Bloomberg Intelligence function is based
on the consideration of a customer's individual circumstances.
Bloomberg Intelligence should not be considered as information
sufficient upon which to base an investment decision. You should
determine on your own whether you agree with Bloomberg
Intelligence.

Bloomberg Intelligence is offered where the necessary legal
clearances have been obtained. Bloomberg Intelligence should not
be construed as tax or accounting advice or as a service designed
to facilitate any Bloomberg Intelligence subscriber's compliance with
its tax, accounting, or other legal obligations. Employees involved in
Bloomberg Intelligence may hold positions in the securities
analyzed or discussed on Bloomberg Intelligence.
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