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Section I:
Executive Summary



Highlights of Treasury’s January 2018 Quarterly Refunding Presentation
to the Treasury Borrowing Advisory Committee (TBAC)

Receipts and Outlays

* Receipts totaled $770 billion in Q1 FY18, an increase of $29 billion (4%) year-over-year. Withheld income taxes (including FICA) were up
$45 billion (8%) year-over-year due to economic growth, and increases in employment and wages. Corporate taxes were down $10
billion (11%), which could be attributed to companies timing payments or shifting expenses in anticipation of tax reform legislation.

* Outlays totaled $994 billion in Q1 FY18, $44 billion (5%) higher year-over-year. Department of Homeland Security outlays were $10
billion (78 %) higher due to increased payments for disaster relief. Department of Defense outlays, adjusted for calendar effects, were $9
billion (6%) higher year-over-year due to increases in spending for operations and maintenance, procurement, research and
development. Treasury outlays were $9 billion (6%) higher due to increased interest on the public debt. Social Security Administration
outlays, adjusted for calendar effects, were up $8 billion (3%) due to an increase in program enrollment.

Sources of Financing

* Based on the Quarterly Borrowing Estimate, Treasury’s Office of Fiscal Projections currently projects a net privately-held marketable
borrowing need of $441 billion for Q2 FY 2018, with an end-of-March cash balance of $210 billion. For Q3 FY 2018, the net privately-held
marketable borrowing need is projected to be $176 billion, with an end-of-June cash balance of $360 billion.

Projected Net Marketable Borrowing

* Recent borrowing estimates from primary dealers suggest that Treasury auction sizes will need to rise substantially over the next few
years, reflecting both the impact of SOMA redemptions and the dealers’ views of the fiscal outlook. Yet-to-be-released updated budget
estimates by OMB and CBO will provide additional information on the amount of borrowing needed over the next few years.

Demand for Treasury Securities

* Bid-to-cover ratios for bills remain above crisis-era levels, at a time when overall bill issuance has been rising. Demand for nominal
coupons, TIPS, and FRNs remains consistent with the recent past.



Section II:
Fiscal



Quarterly Tax Receipts
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Monthly Receipt Levels
(12-Month Moving Average)
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==Individual Income Taxes === Corporation Income Taxes ====Social Insurance Taxes o= Other

Individual Income Taxes include withheld and non-withheld. Social Insurance Taxes include FICA, SECA, RRTA, UTF deposits, FUTA and
RUIA. Other includes excise taxes, estate and gift taxes, customs duties and miscellaneous receipts.
Source: United States Department of the Treasury



Eleven Largest Outlays
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Treasury Net Nonmarketable Borrowing
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Cumulative Budget Deficits by Fiscal Year
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FY 2018-2020 Deficits and Net Marketable Borrowing Estimates

In $ billions

Primary ) 3 A
Dealers! CBO CBO OMB
FY 2018 Deficit Estimate 750 563 593 440
FY 2019 Deficit Estimate 965 689 689 526
FY 2020 Deficit Estimate 1025 775 664 488
FY 2018 Deficit Range 641-895
FY 2019 Deficit Range 800-1140
FY 2020 Deficit Range 950-1250
FY 2018 Net Marketable Borrowing Estimate 955 881* 912* 529
FY 2019 Net Marketable Borrowing Estimate 1083 745 748 604
FY 2020 Net Marketable Borrowing Estimate 1128 826 719 552
FY 2018 Net Marketable Borrowing Range 800-1160
FY 2019 Net Marketable Borrowing Range 970-1265
FY 2020 Net Marketable Borrowing Range 1000-1300
Estimates as of: Jan-18 Jul-17 Jun-17 Feb-17

1Based on primary dealer survey, January, 2018. Estimates above are medians.

2Summary Table 1 of CBO's "An Update to the Budget and Economic Outlook: 2017 to 2027," July, 2017.
3Table 1 and 2 of CBO's "An Analysis of the President's 2018 Budget," June, 2017.

4 Table S-10 of OMB's “Budget of the United States Government, Fiscal Year 2018,” February, 2017.

*For FY 2018, the restoration of extraordinary measures used during the 2017 debt limit impasse artificially adds this amount to

“Other means of financing,” which shows a larger net borrowing assumption.



Budget Surplus/Deficit
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Section 111
Financing



Assumptions for Financing Section (pages 15 to 20)

Portfolio and SOMA holdings as of 12/31/2017.

Estimates assume an end date for SOMA capped redemptions of Q1 CY 2022. The assumption is based
on September 2017 FEDS Notes of “Projected Evolution of the SOMA Portfolio and the 10-year Treasury
Term Premium Effect.”

Estimates assume announced issuance sizes and patterns constant for nominal coupons, TIPS, and
FRNs as of 12/31/2017, while using an average of ~$1.96 trillion of bills outstanding.

The principal on the TIPS securities was accreted to each projection date based on market ZCIS levels
asof 12/31/2017.

No attempt was made to account for future financing needs.

14









OMB's Projection of Borrowing from the Public
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OMB’s projections of net borrowing from the public are from Table S-10 of “Budget of the U.S. Government Fiscal Year 2018,” February, 2017.
“Other” represents borrowing from the public to provide direct and guaranteed loans.



Interest Rate Assumptions: 10-Year Treasury Note
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OMB's economic assumption of the 10-Year Treasury Note rates are from Table S-9 of OMB’s “Budget of the United States Government, Fiscal
Year 2018,” February, 2017. The forward rates are the implied 10-Year Treasury Note rates on December 31, 2017.
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Projected Net Borrowing Assuming Future Issuance Remains Constant

With Capped Fed Redemptions ($ bn)*
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Treasury’s January 2018 primary dealer survey estimates can be found on page 11. OMB's projections of net borrowing from the public are from
Table S-10 of “Budget of the U.S. Government Fiscal Year 2018,” February, 2017. CBO's estimates of the borrowing from the public are from
Summary Table 1 of “The Budget and Economic Outlook: 2017 to 2027,” July, 2017. CBO'’s analysis of the President’s budget for net public
borrowing estimates are from Table 2 of CBO’s “An Analysis of the President’s 2018 budget,” June, 2017. See table at the end of this section for
details.

*Projections reflect capped SOMA Treasury redemptions up until the first quarter of CY 2022.

**For both of CBO’s FY 2018 projections, the restoration of extraordinary measures used during the 2017 debt limit impasse artificially adds this
amount to “Other means of financing” which shows a larger net borrowing assumption. 19
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Historical Weighted Average Maturity of Marketable Debt Outstanding
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Recent Maturity Profile, $ billions

End of Fiscal Year <=1yr (1,2] (2,3] (3,5] (5,7] (7,10] >10 Total (0,5]
2010 2,563 1,141 895 1,273 907 856 853 8,488 5,872
2011 2,620 1,334 980 1,541 1,070 1,053 1,017 9,616 6,476
2012 2,951 1,373 1,104 1,811 1,214 1,108 1,181 10,742 7,239
2013 2,939 1,523 1,242 1,965 1,454 1,136 1,331 11,590 7,669
2014 2,935 1,739 1,319 2,207 1,440 1,113 1,528 12,281 8,199
2015 3,097 1,775 1,335 2,382 1,478 1,121 1,654 12,841 8,589
2016 3,423 1,828 1,538 2,406 1,501 1,151 1,800 13,648 9,195
2017 3,631 2,027 1,504 2,433 1,466 1,180 1,946 14,188 9,596

Recent Maturity Profile, Percent

End of Fiscal Year (5,7] (7,10]
2010 30.2 13.4 10.5 15.0 10.7 10.1 10.0 54.2 69.2
2011 27.2 13.9 10.2 16.0 11.1 10.9 10.6 51.3 67.3
2012 27.5 12.8 10.3 16.9 11.3 10.3 11.0 50.5 67.4
2013 254 13.1 10.7 17.0 12.5 9.8 11.5 49.2 66.2
2014 23.9 14.2 10.7 18.0 11.7 9.1 12.4 48.8 66.8
2015 241 13.8 10.4 18.5 11.5 8.7 12.9 48.3 66.9
2016 25.1 13.4 11.3 17.6 11.0 8.4 13.2 49.7 67.4
2017 25.6 14.3 10.6 17.1 10.3 8.3 13.7 50.5 67.6
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Summary Statistics for Fiscal Year 2018 Q1 Auctions

Security Stop Out  Bid-to-Cover Competitive .% % % Non-Competitive SOMA 10?Year
Type Rate (%)* Ratio* fwardssy Py Direct* Indirect* Awards ($bn) B
($bn) Dealer* ($bn) ($bn)**
Bill 4-Week 1.104 3.1 566.8 56.7 8.6 34.7 7.0 0.0 5.0
Bill 13-Week 1.223 3.0 543.8 59.5 7.7 32.9 7.5 0.0 15.7
Bill 26-Week 1.355 3.3 465.1 43.8 3.5 52.7 6.2 0.0 27.1
Bill 52-Week 1.500 3.3 59.3 48.9 7.0 441 0.7 0.0 6.8
Bill CMB 1.051 34 59.0 54.3 8.1 37.6 0.0 0.0 0.7
Coupon 2-Year 1.761 2.7 77.2 414 15.2 43.3 0.5 B9 18.6
Coupon 3-Year 1.780 29 71.5 36.5 7.8 55.6 0.2 29 249
Coupon 5-Year 2123 24 101.9 28.0 10.1 61.9 0.1 7.1 58.7
Coupon 7-Year 2.293 24 84.0 25.8 13.4 60.8 0.0 5.9 66.0
Coupon 10-Year 2.346 25 62.9 27.2 7.9 64.9 0.1 2.8 66.4
Coupon 30-Year 2.823 24 39.0 29.3 8.5 62.1 0.0 1.8 94.3
TIPS 5-Year 0.370 2.8 14.0 16.1 12.2 71.7 0.0 0.0 6.8
TIPS 10-Year 0.512 24 11.0 26.2 4.8 69.0 0.0 0.6 12.3
TIPS 30-Year 0.908 2.6 5.0 23.1 0.5 76.4 0.0 0.1 15.1
FRN 2-Year 0.040 3.5 41.0 40.1 22 57.6 0.0 0.4 0.0
Total Bills| ~ 1.223 3.1 1,693.9 53.7 6.8 39.5 21.3 0.0 55.3
Total Coupons|  2.130 2.6 436.5 31.3 10.8 57.8 0.9 26.0 328.9
Total TIPS|  0.512 2.6 29.9 21.0 7.5 71.5 0.1 0.7 34.2
Total FRN|  0.040 3.5 41.0 40.1 22 57.6 0.0 0.4 0.0

*Weighted averages of Competitive Awards.

**Approximated using prices at settlement and includes both Competitive and Non-Competitive Awards. For TIPS 10-year equivalent, a

constant auction BEI is used as the inflation assumption.

25




Bid-to-Cover Ratios for Treasury Bills
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Bid-to-Cover Ratios for FRNs

(6-Month Moving Average)
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Bid-to-Cover Ratios for 2-, 3-, and 5-Year Nominal Securities
(6-Month Moving Average)
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P

Bid-to-Cover Ratios for 7-,10-, and 30-Year Nominal Securities
(6-Month Moving Average)
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Bid-to-Cover Ratios for TIPS
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Percent Awarded in 2-, 3-, and 5-Year Nominal Security
Auctions by Investor Class (6-Month Moving Average)
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Percent Awarded in TIPS Auctions by Investor Class
(6-Month Moving Average)
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Primary Dealer Awards at Auction

70%

el

<

:&‘60% A N

z ~ N\

<

K=

g oo

5506

(]

>

]

k5

340%_ —

o

O

s

o /

£ 30% — —

o

>

20% ~/
10%

| N o o < 0 ;06 0 10 O O O v O O N DN NN
A s e L s Ly s A N s Ny L e L s S s N e N e L r T
£ o 5 g L B g ML g oL B g L gL B g L oL oL B o5 Lo
2 2 0 & F 2 2 0 A& £ E Foa ek FEZT oA L FEZ O A

Excludes SOMA add-ons.

—14/13/26-Week (13-week moving average) ====52-Week (6-month moving average)

=72 /3/5-Year (6-month moving average) e===7/10/30-Year (6-month moving average)

===TIPS (6-month moving average)

35



25%

Direct Bidder Awards at Auction
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Total Foreign Awards of Treasuries at Auction, $ billions
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Foreign includes both private sector and official institutions.



Appendix



Settle Date

Stop Out
Rate (%)*

Bid-to-Cover Competitive %b Primary %% Direct®
o

Ratio*

Awards ($bn)

Bills

Dealer*

%
Indirect*

Non-
Competitive

10-Year

Equivalent

Awards ($bn)

($bn)*

4-Week 10/5/2017 0.980 3.23 34.5 66.8 11.9 21.3 0.5 0.0 0.3
4-Week 10/12/2017 1.015 2.90 34.4 76.8 6.1 17.1 0.6 0.0 0.3
4-Week 10/19/2017 0.995 3.24 39.4 65.4 11.9 22.7 0.5 0.0 0.4
4-Week 10/26/2017 1.005 3.30 44.5 54.7 6.9 38.4 0.5 0.0 0.4
4-Week 11/2/2017 1.020 2.99 49.5 61.5 8.7 29.8 0.5 0.0 0.4
4-Week 11/9/2017 1.035 3.01 49.4 63.3 9.9 26.8 0.5 0.0 0.4
4-Week 11/16/2017 1.045 3.13 49.3 45.3 6.5 48.1 0.6 0.0 0.4
4-Week 11/24/2017 1.130 2.99 44.5 53.2 5.5 41.2 0.5 0.0 0.4
4-Week 11/30/2017 1.170 3.12 43.6 43.5 9.8 46.7 0.6 0.0 0.4
4-Week 12/7/2017 1.180 3.10 34.4 73.1 5.2 21.6 0.5 0.0 0.3
4-Week 12/14/2017 1.240 3.09 44.5 58.3 9.4 32.3 0.5 0.0 0.4
4-Week 12/21/2017 1.245 3.29 49.5 38.5 9.7 51.8 0.5 0.0 0.4
4-Week 12/28/2017 1.245 2.96 49.5 50.6 9.8 39.6 0.5 0.0 0.4
13-Week 10/5/2017 1.050 2.89 41.5 70.0 7.1 22.9 0.5 0.0 1.2
13-Week 10/12/2017 1.085 2.90 41.2 58.1 7.7 34.2 0.6 0.0 1.2
13-Week 10/19/2017 1.090 3.19 41.4 45.5 10.9 43.6 0.5 0.0 1.2
13-Week 10/26/2017 1.105 3.20 40.5 42.1 10.2 47.7 0.6 0.0 1.2
13-Week 11/2/2017 1.130 3.02 41.3 57.0 8.1 34.9 0.5 0.0 1.2
13-Week 11/9/2017 1.185 3.17 40.8 52.8 5.9 41.3 0.6 0.0 1.2
13-Week 11/16/2017 1.240 3.11 41.2 46.2 8.7 45.0 0.6 0.0 1.2
13-Week 11/24/2017 1.285 3.18 41.1 62.2 6.1 31.7 0.6 0.0 1.2
13-Week 11/30/2017 1.285 3.07 40.9 61.3 10.3 28.4 0.6 0.0 1.2
13-Week 12/7/2017 1.290 3.09 41.4 59.3 5.4 35.3 0.5 0.0 1.2
13-Week 12/14 /2017 1.320 2.99 44.2 67.1 7.3 25.6 0.6 0.0 1.3
13-Week 12/21/2017 1.355 2.79 44.1 74.3 6.1 19.7 0.7 0.0 1.3
13-Week 12/28 /2017 1.445 2.71 44.2 74.0 5.9 20.1 0.5 0.0 1.3
26-Week 10/5/2017 1.190 3.03 35.1 48.4 5.9 45.7 0.5 0.0 2.0
26-Week 10/12 /2017 1.220 3.01 34.9 51.6 2.0 46.4 0.5 0.0 2.0
26-Week 10/19/2017 1.240 3.35 35.1 40.5 3.4 56.2 0.5 0.0 2.0
26-Week 10/26/2017 1.245 3.21 34.5 54.0 4.5 41.6 0.5 0.0 2.1
26-Week 11/2/2017 1.260 3.47 35.0 38.6 2.6 58.8 0.5 0.0 2.1
26-Week 11/9/2017 1.300 3.23 35.3 45.0 3.2 51.9 0.5 0.0 2.1
26-Week 11/16/2017 1.360 3.30 35.3 37.1 3.0 60.0 0.5 0.0 2.1
26-Week 11/24 /2017 1.415 3.33 35.3 45.5 2.0 52.5 0.5 0.0 2.0
26-Week 11/30/2017 1.435 3.34 35.2 35.6 3.9 60.5 0.4 0.0 2.0
26-Week 12/7/2017 1.450 3.30 35.3 43.2 3.1 53.7 0.4 0.0 2.0
26-Week 12/14 /2017 1.460 3.26 38.3 46.8 4.2 49.0 0.5 0.0 2.2
26-Week 12/21/2017 1.480 3.09 38.2 50.4 4.0 45.6 0.5 0.0 2.2
26-Week 12/28/2017 1.530 3.61 37.5 32.7 3.7 63.7 0.5 0.0 2.2
52-Week 10/12/2017 1.365 3.27 19.8 58.8 6.2 35.0 0.2 0.0 2.3
52-Week 11/9/2017 1.485 3.34 19.8 49.8 7.9 42.3 0.2 0.0 2.3
52-Week 12/7/2017 1.650 3.44 19.7 38.2 6.9 54.9 0.3 0.0 2.2

CMB 11/1/2017 1.030 3.33 50.0 48.8 9.3 41.9 0.0 0.0 0.6

CMB 12/8/2017 1.170 4.01 9.0 85.1 1.4 13.5 0.0 0.0 0.1

*Weighted averages of competitive awards.

**Approximated using prices at settlement and includes both competitive and non-competitive awards.



Nominal Coupons

g - . Non- SOMA 10-Year
Settle Date Ii:(:l: g:;i BldI-{t:;i((Z)gver :v?,:;l;?;;;;) 0/(;:)[:;::? % Direct* Indiroect .  Competitive ~ Add Ons Equivalent

Awards ($bn) ($bn) ($bn)*
2-Year 10/31/2017 1.596 2.74 25.8 37.7 14.1 48.2 0.1 0.7 6.0
2-Year 11/30/2017 1.765 2.73 25.7 41.2 17.0 419 0.2 1.4 6.1
2-Year 1/2/2018 1.922 2.52 25.7 45.5 14.5 40.0 0.2 3.4 6.5
3-Year 10/16/2017 1.657 2.83 23.8 38.6 7.1 54.3 0.1 0.0 8.0
3-Year 11/15/2017 1.750 2.76 23.8 375 9.0 53.5 0.1 29 9.0
3-Year 12/15/2017 1.932 3.15 23.8 33.6 74 59.0 0.1 0.0 7.9
5-Year 10/31/2017 2.058 2.44 33.9 27.4 11.0 61.6 0.1 0.9 19.0
5-Year 11/30/2017 2.066 2.46 34.0 22.8 11.4 65.8 0.0 1.8 19.1
5-Year 1/2/2018 2.245 2.36 34.0 33.7 7.9 58.4 0.0 44 20.6
7-Year 10/31/2017 2.280 2.39 28.0 23.2 13.3 63.4 0.0 0.7 21.3
7-Year 11/30/2017 2.230 2.36 28.0 27.7 13.7 58.6 0.0 1.5 21.5
7-Year 1/2/2018 2.370 2.55 28.0 26.4 13.1 60.5 0.0 3.7 23.2
10-Year 10/16/2017 2.346 2.54 20.0 249 6.0 69.1 0.0 0.0 20.0
10-Year 11/15/2017 2314 2.48 23.0 23.0 9.0 68.0 0.0 2.8 26.5
10-Year 12/15/2017 2.384 237 20.0 344 8.4 57.2 0.0 0.0 20.0
30-Year 10/16/2017 2.870 2.53 12.0 26.6 10.6 62.8 0.0 0.0 27.5
30-Year 11/15/2017 2.801 2.23 15.0 31.8 6.4 61.8 0.0 1.8 39.3
30-Year 12/15/2017 2.804 248 12.0 29.1 9.0 61.9 0.0 0.0 27.5
2-Year FRN 10/31/2017 0.048 3.56 15.0 39.2 0.7 60.2 0.0 0.4 0.0
2-Year FRN 11/24/2017 0.035 3.69 13.0 441 6.3 49.6 0.0 0.0 0.0
2-Year FRN 12/29/2017 0.035 3.26 13.0 37.3 0.0 62.7 0.0 0.0 0.0

TIPS
. - n Non- SOMA 10-Year
Settle Date ;::E (?/:;i Bld;:;iC()(:ver :v?rl:rl;zt:;;;) o (;)I:;:::y % Direct* Indirect* Competitive =~ Add Ons Equivalent

Awards ($bn) ($bn) ($bn)*
5-Year TIPS | 12/29/2017 0.370 2.78 14.0 16.1 12.2 71.7 0.0 0.0 6.8
10-Year TIPS | 11/30/2017 0.512 243 11.0 26.2 4.8 69.0 0.0 0.6 12.3
30-Year TIPS | 10/31/2017 0.908 2.64 5.0 23.1 0.5 76.4 0.0 0.1 15.1

*Weighted averages of competitive awards.

**Approximated using prices at settlement and includes both competitive and non-competitive awards. For TIPS’ 10-Year equivalent, a
constant auction BEI is used as the inflation assumption.
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Recommendations for Future Issuance

Treasury should maintain the current share of TIPS issuance (~7%) over time within its broader funding
portfolio.

- Given lower than average estimates for inflation risk premium we recommend the Treasury increase TIPS issuance in 2018
by not more than $26 bn.

- We recommend that gross issuance increases are tilted toward the 5yr tenor, given more robust liquidity and demand, and
negative inflation risk premium in longer-dated breakeven tenors.

Supply-side considerations

- Ex-post direct cost estimates conclude the TIPS program has benefited Treasury relative to nominal securities; however ex-
ante estimates point to a diminished future benefit of the program if the recent decline in inflation risk premiums persist.

- We expect the factors that have recently held down inflation risk premiums to fade overtime. In this situation the Treasury
should be able to maintain the current share of the TIPS issuance in a gradual and predictable fashion.

- We find revenues and outlays have similar sensitivities to inflation. Changing the size of the TIPS issuance should not have a
significant impact on funding volatility in most circumstances.

Demand-side considerations

- Foreign holdings of TIPS have increased with room to growth further. Domestic demand has also increased, with sharp
growth in target date-funds.

- Including TIPS in the broader bond indices would be a significant boost to demand. A more robust inflation derivatives
market would also augment demand for the product overtime.




Supply-Side Considerations: Summary of TIPS Program
Performance

* Ex-post, the TIPS program has benefited Treasury relative to nominal securities.

- To-date the TIPS program has saved the Treasury an estimated $47bn relative to the alternative nominal issuance, ex-post,
suggesting that Treasury has captured inflation risk premium over time.

 However, ex-ante estimates conclude the TIPS program has been more costly.

- Comparing TIPS auction breakevens to survey-based measures of long-term inflation expectations, shows that Treasury
regularly issues TIPS at breakeven levels that are under professional forecasters’ inflation projections.

* Recently, TIPS breakevens have fallen toward the low end of their historical range, implying a
diminished future advantage of the TIPS program. This raises several key questions for Treasury:

- Has the decline resulted from a change in the TIPS relative liquidity premium, which the Office of Debt Management (ODM)
can influence, or a change in inflation risk premiums, which ODM cannot influence?

- Are the drivers structural or cyclical?

- Does the TIPS program benefit (or cost) the government in other ways that are not captured by direct cost calculations?

» Conclusions: The recent decline in TIPS breakevens is likely the result of a decline in inflation risk
premiums. However, we expect the factors that have held down inflation risk premiums to fade
overtime.

- Historically, inflation risk premiums have followed monetary policy cycles and the recent decline appears consistent with the
removal of monetary policy accommodation.

- The recent period of low realized inflation is also likely affecting investors’ willingness to pay for inflation protection.
However, we expect the factors that have recently held down inflation to also fade.




Ex-post, TIPS have benefited Treasury relative to nominal securities.

To-date, the TIPS program has saved the Treasury an estimated $47bn relative to nominal issuance,
indicating that Treasury has captured inflation risk premium over time.
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Ex-post benefit (cost) of issuing TIPS relative to nominal

Treasuries

(% annualized, per auction)
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Implying future CPI in line with 11/30/17 (swap) breakeven curve
Increase TIPS savings to $58bn*. Total benefit is highly sensitive to

future inflation
Ex-post benefit of TIPS to-date

All TIPS: Total benefit (cost) per auction ($B)
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Dave Chung Colin Kim, and Allen X. Zhang, “An Ex Post Performance Analysis
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Ex-ante estimates conclude the TIPS program has been more
costly

Based on various surveys of professional forecasters’ and consumers’ inflation expectations, Treasury
has regularly issued TIPS at a higher ex-ante cost than nominal securities.

% 10yr Breakeven less
Longer-term Inflation Expectations % Syr Breakeven less

10 1 SPF and New York Fed Inflation Expectation*
10 -+

05 - >0 — TIPS benefit Treasury >0 — TIPS benefit Treasury
(1.0) -

(0.5) A

(L0) - (2.0) -

<0 — TIPS cost Treasury
(15) - (30) 1
<0 — TIPS cost Treasury
(2.0) SPF 10yr Ahead Median Infl E (4.0) A SPF 5yr Ahead Median InfllExp
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(2.5) - (5.0) - U of Mich 5y5y Infl Exp
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*Source: Philadelphia Federal Reserve Bank, Federal Reserve Bank of New York, University of Michigan, Haver




TIPS Breakeven decline implies diminished future advantage

Since 2014, the 5y5y forward TIPS breakeven has declined by roughly 70bps, and is now trading at the low
end of its historical range. This has happened amid largely stable long-term inflation expectations.

% 5y5y Forward TIPS Breakeven
3.2 A
3.0 A
Key questions for Treasury: 28 1
. . . 26 A
1.  What's changed - TIPS relative liquidity premiumes,
which the Treasury can influence, or inflation risk 24 -
premiums?
2.2
2. Are the drivers structural or cyclical? 20
3. Does the TIPS program benefit or cost the 18 4
government in other ways not captured by direct '
cost calculations? 16 -
14 -
1.2 T T T T T
Jan-97 Jan-01 Jan-05 Jan-09 Jan-13 Jan-17
SySyBEL  eeeees 25% Pct (5y5y BEI)
------ 75% Pct (5y5y BEI) SPF Median 10yr CPI Forecast

*Source: Philadelphia Federal Reserve Bank, Haver. SPF median forecast series is smoothed via a trailing 2q moving average.




Fall in Breakevens unlikely the result of changing liquidity
premiums

Inflation “iota” spreads — a market-based measure of TIPS relative liquidity — suggest that relative TIPS
liquidity has been stable since the 2008 financial crisis. TIPS transactions have increased as a percentage of
nominal transactions.

% Inflation Market "lota" Spreads % TIPS as a % of Nominal Transaction Volumes
16 - (Market Measure of TIPS Relative Liquidity) 6 -
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12 4
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02 - V LN/ \w ) 5 .
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0.4) -
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——5yrlota 10yr lota 20yr Iota Jun-04  Jun-06 Jun-08 Jun-10 Jun-12 Jun-14 Jun-16

*Inflation iota spreads are defined as the spread between zero coupon inflation swaps, and constant maturity TIPS breakeven inflation rates calculated from a
par yield curve.
Source: Bloomberg, Haver, Federal Reserve Bank of New York




Other measures of market liquidity corroborate this conclusion

Other market-based measures that tend to be correlated with inflation Iota spreads suggest TIPS market
liquidity isn't a material detriment to Treasury.

% Inflation Market "lota" bps % Inflation Market "lota" Spreads bps
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Source: Bloomberg, Federal Reserve Bank of New York, JPM
CDS Basis: High Grade All CDS-Bond Basis




Regressions of BEI-Inflation Swap Differentials on Proxies of
Liquidity (Monthly data)

TIPS market liquidity measures are highly correlated with other market liquidity measures, including
nominal treasury on- vs off-the-run spreads, and the CDS basis.

Model 1:
BEI(10y,t) — Inflation Swap Rate(10y,t)
=a+ BQ) Vix (t) + (t)

Model 2: Coeff Coeff
: Sample Period TSY on- vs off- | CDS Basis
BEI(10y,t) — Inflation Swap Rate(10y,t) the-run spread
=a+ L) Vix (t)
+ B(2) treasury liquidy spread (t) + &(t) Mar 2005-Jan2016
where o Model 1 -1.01* 41%
treasury liquidity spread (t)
= 10y benchmark treasury yield — 10y Model 2 -0.48* 051 47%
off-the-run fitted treasury par rate Model 3 015 0.04 0.18* 56%
Model 3:
BEI(10y,t) — Inflation Swap Rate(10y,t) Jan 2010-Jan 2016
=a+ L) Vix (t)
+ B(2) treasury liquidity spread (t) Model 1 -0.34* 9%
+ $(3) High Grade All CDS — Bond Basis (t) Model 2 046 035 e
+ £(t)
where Model 3 -0.47* -0.46* 0.12* 18%

High Grade All CDS — Bond Basis (t) is
an estimate for all names by J.P. Morgan using 5y CDS
spreads — 5y Cash Spread

*statistically significant at 5% confidence interval
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Fall in Breakevens more likely the result of changing inflation risk

premiums

SPF inflation forecast dispersion, a measure of inflation risks, has declined along with TIPS breakevens.

O,
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TIPS bid ask spread and liquidity model

Bid-ask spreads for TIPS Regressing average TIPS liquidity on
observable proxies for liquidity risk

* and ** indicate significance at 5% and 1% levels respectively
HPW metric is based on deviation in the Treasuries prices from
fitted yield curve

GSW TIPS errors are mean absolute fitted errors from Gurkaynak
et al (2010)

Weekly data from Jan1999 to Dec 2013

Source: San Francisco Federal Reserve




Ascertaining the magnitude of issuance increase

TIPS gross issuance, as % of total coupon issuance (inc FRN)
TIPS are ~7% of gross issuance
Rolling 12m gross issuance  Estimated gross coupon issuance in 2018: $2200-2500bn
* Gross issuance of TIPS: $2200bn-2500 * 7% = $150-175bn
'  Gross issuance under current auction size = $131bn
* Increase in auction sizes to maintain current gross
. 10% issuance percent = $150-175bn-$131bn = ~$25-45bn

o
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I
o
Q
w
!

Source: US Treasury, Haver Analytics
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Average Yield

Yield curve model used in ALM exercise (pg 18)

Yield curve evolves over time as a function of CMAs plus shocks to GDP + Inflation

New bond issuance gets assigned a stochastic interest rate based on yield model

Average CMA Rate Path, Calibrated to CBO Base Case
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High Growth

Low Growth

10-Year Simulations, 10% TIPS Issuance (ALM exercise pg 18)

High GDP scenarios result in the lowest levels of interest expense and debt outstanding due to high beta of receipts to GDP

Higher inflation is also favorable due to slightly higher assumed inflation passthrough for receipts relative to outlays

Baseline
CBO Sim

(gdp=1.9%

cpi=2%)

Quad 1

(g9dp=3%
cpi=3%)

Quad 2
(9dp=3%
cpi=1%)

[o]TET. ]
(9dp=1%
cpi=1%)

Quad 4
(gdp=1%
cpi=3%)

Billions Nominal USD

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027  Cumulative
Receipts 3315 3,465 3,618 3,781 3,957 4,143 4,322 4,505 4,727 4,950 5,182 1,867
Oulays 4,008 4,253 4,448 4,645 4,855 5,086 5,302 5,564 5,834 6,105 6,383 2,375
Budget Surplus -693 -789 -829 -864 -898 -943 -980 -1,058 -1,107 -1,155 -1,201 -508
Interest Expense 269 352 371 392 415 439 465 492 521 553 587 318
Public Debt 14,656 15,445 16,274 17,138 18,036 18,978 19,959 21,017 22,124 23,279 24,480 9,824
Receipts 3315 3,577 3,858 4,162 4,497 4,862 5,237 5,638 6,107 6,602 7,137 3,822
Oulays 4,008 4,319 4,572 4,835 5116 5,423 5,718 6,062 6,417 6,773 7,134 3,126
Budget Surplus -693 -741 -715 -673 -619 -562 -481 -425 -310 -171 3 696
Interest Expense 269 366 389 415 442 468 492 512 529 540 543 274
Public Debt 14,656 15,397 16,112 16,785 17,404 17,965 18,446 18,870 19,180 19,351 19,349 4,693
Receipts 3315 3,498 3,688 3,891 4,110 4,345 4,576 4,816 5,101 5,393 5,700 2,385
Oulays 4,008 4,215 4,380 4,543 4,714 4,901 5,069 5,275 5,483 5,685 5,886 1,878
Budget Surplus -693 -717 -691 -652 -604 -556 -493 -459 -382 -293 -186 507
Interest Expense 269 337 353 369 383 397 409 419 428 436 440 171
Public Debt 14,656 15,373 16,064 16,716 17,320 17,876 18,369 18,828 19,210 19,502 19,689 5,033
Receipts 3315 3,365 3,414 3,465 3,522 3,582 3,629 3,674 3,745 3,809 3,874 559
Oulays 4,008 4,191 4,329 4,464 4,605 4,760 4,897 5,073 5,252 5,427 5,606 1,598
Budget Surplus -693 -825 -916 -999 -1,083 -1,178 -1,268 -1,398 -1,507 -1,619 -1,733 -1,040
Interest Expense 269 337 352 366 380 393 407 422 440 462 486 217
Public Debt 14,656 15,481 16,397 17,396 18,479 19,657 20,925 22,324 23,830 25,449 27,181 12,525
Receipts 3315 3,445 3,577 3,716 3,867 4,025 4,175 4,327 4,515 4,700 4,893 1,578
Oulays 4,008 4,295 4,522 4,757 5,011 5,293 5,566 5,894 6,237 6,591 6,961 2,953
Budget Surplus -693 -850 -945 -1,041 -1,145 -1,267 -1,391 -1,566 -1,723 -1,891 -2,068 -1,375
Interest Expense 269 366 389 417 449 486 528 574 628 689 758 489
Public Debt 14,656 15,506 16,451 17,492 18,636 19,904 21,295 22,861 24,584 26,475 28,543 13,887
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2027 Simulated Metrics vs. Level of TIPS Issuance (ALM exercise
pg 18)

Red denotes most favorable outcome, denotes base case of 10% TIPS issuance
2027 Billions Nominal USD
TIPS Issuance
5% | 10% | 15% 45% 50% 55%
Receipts 5182 5182 5182 5182 5182 5182 5182 518 5182 5182 5182 518 5182 5182 5182 518 5182 5182 5182 5182 5182
Oulays 6,383 6,383 6,383 6,384 6,384 6,384 6,384 6,384 6,384 6,384 6,384 6,384 6,383 6,383 6,383 6,383 6,382 6,382 6,381 6,381 6,380
B(ags::f: :;o“ Budget Surplus -1,200 -1,201 -1,201 -1,201 -1,201 -1,202 -1,202 -1,202 -1,202 -1,202 -1,201 -1,201 -1,201 -1,201 -1,201 -1,200 -1,200 -1,199 -1,199 -1,198 -1,198
Cpi=2%) Interest Expense 587 587 587 588 588 588 588 588 588 588 588 588 587 587 587 587 586 586 585 585 584
Public Debt 24477 24,478 24,480 24,481 24,482 24,483 24,484 24,484 24,484 24,484 24,484 24,483 24,483 24,482 24,480 24,479 24477 24,475 24473 24471 24,468
Vol(Budget Surpl) 2076 2075 2,074 2073 2073 2072 2071 2,071 2,070 2070 2,070 2,070 2,069 2,069 2,069 2,070 2,070 2,070 2070 2071 2,071
Receipts 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137 7137
Oulays 7112 7123 7134 7,145 7,156 7167 7178 7189 7,200 7211 7221 7232 7,242 7,252 7,262 7273 7,283 7,292 7302 7312 7322
(gg:fg (])'% Budget Surplus 25 14 3 -9 -20 -31 -42 -53 -63 -74 -84 -95 -105 -116 -126 -136 -146 -156 -166 -175 -185
cpi=3.0%) Interest Expense 521 532 543 554 566 577 587 598 609 620 630 641 651 661 672 682 692 702 711 721 731
Public Debt 19,166 19,258 19,349 19439 19529 19619 19,709 19,798 19,887 19,975 20,063 20,151 20,239 20,326 20413 20,499 20,586 20,672 20,757 20,842 20927
Vol(Budget Surpl) 2,665 2,661 2,657 2654 2,650 2647 2644 2641 2637 2635 2632 2629 2626 2624 2621 2619 2616 2614 2612 2610 2,608
Receipts 5,700 5,700 5,700 5,700 5700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700 5,700
Oulays 5,906 589 5886 5877 5867 5857 5847 5838 5828 5818 5808 5799 5789 5779 5,769 5,760 5750 5,740 5730 5720 5711
(gg:f‘; ;% Budget Surplus -206 -19 -186 -177 -167 -157 -148 -138 -128 -118 -108 -99 -89 -79 -69 -60 -50 -40 -30 -2 -11
cpi=1.0%) Interest Expense 459 450 440 430 420 411 401 391 381 372 362 352 342 333 323 313 303 294 284 274 264
Public Debt 19,863 19,776 19,689 19,602 19,515 19428 19,341 19,254 19,167 19,080 18993 18906 18819 18732 18,645 18558 18470 18383 1829% 18209 18122
Vol(Budget Surpl) 2056 2,054 2,051 2,049 2047 2,045 2,042 2,040 2038 2,036 2,035 2,033 2,031 2029 2028 2,026 2,025 2024 2022 2021 2,020
Receipts 3874 3,874 3,874 3874 3874 3,874 3,874 3874 3874 3,874 3,874 3,874 3,874 3,874 3,874 3,874 3874 3874 3,874 3,874 3874
Oulays 5,620 5613 5,606 5599 5592 5,585 5577 5570 5563 5,555 5548 5,540 5533 5,525 5517 5510 5502 5494 5486 5478 5470
(ng::i:% Budget Surplus -1,747 -1,740 -1,733 -1,726 -1,718 -1,711 -1,704 -1,696 -1,689 -1,682 -1,674 -1,667 -1,659 -1,651 -1,644 -1,636 -1628 -1,620 -1,613 -1,605 -1,597
RN Interest Bxpense 500 493 456 479 2 %5 47 450 “3 435 428 2 a2 405 397 389 382 374 366 358 350
Public Debt 27,331 27,25 27,181 27,106 27,031 26,955 26,879 26,803 26,727 26,651 26,574 26,497 26,420 26,342 26,265 26,187 26,109 26,031 25953 25,874 25,795
Vol(Budget Surpl) 1,658 1,659 1,659 1,660 1,660 1,661 1,662 1,663 1,664 1,665 1,666 1,667 1,668 1,670 1,671 1,672 1674 1,676 1,677 1,679 1,681
Receipts 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893 4,893
Oulays 6,937 6,949 6,961 6,973 6,985 6,997 7,009 7,020 7,032 7,044 7,056 7,068 7,079 7,091 7,103 7114 7126 7138 7,149 7,161 7172
(93::‘1’3% Budget Surplus 204 | -205% | -2068 | -2080 | -2092 | -2104 | 2116 | 2128 | -2140 | -2150 | -2163 | -2175 | 2187 | 2198 | 2210 | 2222 | -2233 | -2245 | -2257 | -2268 | -22%0
Cpi=3.0%) Interest Expense 734 746 758 770 782 794 805 817 829 841 853 864 876 888 900 911 923 935 %46 958 969
Public Debt 28,350 28446 28,543 28,639 28,736 28832 28,928 29,024 29,120 29,216 29,312 29,408 29,503 29,599 29,695 29,790 29,885 29,981 30,076 30171 30,266
Vol(Budget Surpl) 2158 2159 2,159 2,159 2160 2161 2161 2162 2163 2164 2,165 2,166 2167 2169 2170 2171 2173 2174 2176 2178 2,180

Vol(Budget Surplus) is the standard deviation of the budget surplus across simulations in 2027. It is not the time-series volatility of the budget surplus.
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