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1. FEEEH B SET LIBOR HEH A IRR AR
FEIRE g ~ WD ~ SRt EEE A F(DICC) ~ BIEACHA BT AR M s
e (ISDA) 1 R EFRMESRTTH 2014 £ 11 BB B FREZES
(Alternative Reference Rate Committee > ARRC) » DURTER{L3ETT LIBOR HYF]
IR - ARRC 2017 £ 6 A7/t DL SOFR 1F By dit i e 25 FI|% (Ri sk-free Rate
RFR) & {{357T LIBOR* SOFR Bl & —HHE B A EFR AT E [E(Overnight Repo) F[=
(1)Tri-party Repo EH} (2K A Bank of New York Mellon)
(2)GCF Repo B} (A5 B DTCC)
(3) €& FICC DVP 58&0f Bilateral Repo B0} > MRS Rl B
Y 25%3 ZAEtA
2. &tEJTA: [EEE((Backward looking)sZ B AIFERZR fh ir
LB TN H B 8 B DIAT—22 5 Y Bt = BFs b S0 58
ZEkD TR S ENRERTHZ TP A7 8 15 SOFR - ¢ 3% —Bi[&—a] Al Bilateral
Repo IVAZ Gy & AR » A FIAR IR AT » Tri-party Repo WEKACERZ » H
FCEHZAH BT+ 11T GCF Repo HYRKAC EAHEMMR(E - ¥f SOFR BUEREEU -

Z2— ~ A% Repo 1 SOFR 4HBCHY S EE Bl — ~ =% Repo KUK BETHRIIHH

Volumes I:Sbn] BONY REpO GCF REPO* FICC REpO** SOFR $Billions Average Volume by Rate bv Market Segment
4/2/2018 329 32 488 849 05 (June 15, 2017 - October 17, 2017)
4/3/2018 321 23 481 825

13/ 90 [ Tri-Party GCF Repo [ Bilateral
4/4/2018 327 21 511 859 80 |
4/5/2018 331 18 480 829 70 |
4/6/2018 336 16 493 845 60
4/9/2018 330 11 492 833 50
4/10/2018 325 11 475 811 40
% on average 39% 2% 58% 100% 30
* The volume of GCF repo is the difference between the volumes of BGCR and BONY 20
repo. 10
** The volume of FICC repo is the difference between the volumes of SOFR and 0

BGCR. It's the volume after the “special” adjustment. 05 06 07 08 09 1 11 12

7L %k Nomura 7R %k JP Morgan

1 DTcC 2 % % The Depository Trust & Clearing Corporation
2 FICC 2 % % Fixed Income Clearing Corporation
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BORE) > & 2018 455 B = T RBRE SR TTHHF & S AR E 1% - SOFR F]#
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W ouiiens g iziz/ons B W 01017200 B - [ g e

Linear Beta

Fawr BETH 0,956
bdjusted BETA 0971
OBLPHA (Intercept) 0,104
R~2 (Correlation~2) 04952
R (Carrelation) ] 0974
Std Dew of Error 0.041
Std Error of BLPHAL 0032
Std Error of BETA 016
t-Test 58,313
Significance 0.oan
Last T-walue 0,310
Last P-walue 0622
Mumber of Points 174
~ |Last Spread =] -0.02
Lazt Ratin B 1009
7 # % &  Bloomberg
a e N . .
A2 ARRC 45t @ SOFR HYH I &84T 7,500 (357t - BEE R URIRTEE

3P FRAY OBFR4Y 2,000 (8 357T5¢ 3 8 H HIE B R 449 130 (&35 7T (H =)

*OBFR > % & Overnight Bank Funding Rate » ¢ Effective Fed Funds Rate ¥2 Overnight Eurodollar Deposits rate

3
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GO0
S00
400
300
200 5197 billion
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. Est. 513 billion - _— .
o
Secured Overnight Effective J-manth T- J-month F-month A8 J-meonith
overnight  Bank Funding Federal Funds bills LIBOR nonfinancial B2/P2
Financing Rate Rate Rate CP nanfinancial
[SOFR) CP

F# %k ARRC
2. EREEFHIZETIRL
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Exhibit 7: The heavy T-bill supply beginning in February led to a 20bp cheapening in the 3m bills-
OIS spread; later episodes were better anticipated and less impactful
Weekly T-bill net issuance (Ihs, $bn) and 3m bills-OIS spread (rhs, bp)

1099 T-bill net h
a0 | -bi .ne issuance (lhs) L 10
3m Bills-0I5 (rhs)

60
40 5
20

0 0
-20
-40 ]
-60
-840 - -10

Jan18 Feb18 Mar18 Apr18 May18 Jun18 Jul18 Aug18 Sep18 Oct18 Nov 18
7L % R JP Morgan

4 0IS > % % Overnight Index Swap * [§ RERF £ 2
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—_—rlet bills, $Sbn, lhs —SOFR-FF, bp, rhs

Tk kR Barclays

3. HEBRNZE
2008 FRbfatis - B & o Rl B IRATRT I TR B M A
(Liquidity Coverage Ratio » LCR)EZEBR A& EZ N #RTT (G-SIB) F BRI B AR
JE - BTN H & ~ 2R B S S i B M R BB VIR - NG &
BAERN Repo A5 HAGEORECTE RmtIuigs - DUBHHERE SREE LR b
M TEAS R B (R -
- SOFR %f IOER FlZj H R ERF R E

Avg daily changes in SOFR-IOER spread (bps) and SOFR volume ($bn)
conditional on calendar events; Aug-14 to Oct-17

Chgin Chgin

SOFR-IOER Min Max |Volume Min Max
Unconditional 0 -45 20 0 -70 109
Month-end 5 -1 10 8 -62 109
Quarter-end 8 -5 20 -27 -24 -3
Year-end 2 -3 10 -6 -11 -3
Thursdays 1 -17 12 6 -52 53
Fannie P&I 0 -8 10 0 -70 28
Fannie P&I 1 day prior 3 -1 8 -8 -60 49
Mid-Month 2 -2 6 6 -52 44
Source: New York Fed, Credit Suisse
*Month-ends excludes quarter-ends ?\ # & ik Credit Suisse
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shn
700
U Specio
600 -
500 1 - o
i ALY H\\.
Median volume of SOFR .
S495hn LSk L'_L-:."..'.:l'.':
400 | Volume of BONY repo :
YGer+ Picc I
5 !
BONY repo I Ea,cg GCF
300 . 4 r ' B

210 212 214 216 218 2.20 222 2.24 126 228 230

F L % & : Nomura

(=) SOFR E2 LIBOR HYEL#E:

W E A 72 R IR DAVISIE - = RS IEAI R LR - SR
BRETETIE R BRt RIS » M RS AR R -

=~ LIBOR ¥ SOFR Et#eR

USD LIBOR SOFR
Secured No Yes
Credit Risk Yes No
QOvernight Rate Yes + other term tenors Yes
Term Rate Yes No, planned 2021
Rate Data Panel bank submission Actual trades
Volumes <$1 bn / day at 3m tenor $800 bn / day at O/N tenor

F 4 % R BOAML
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Fsfic & ARRC #:Eh SOFR %535 7T LIBOR AY FAE - 22 hi8F% 5h%8 5P (Chi cago
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GCF Repo Futures Fed Funds Futures Eurodollar Futures
Contracts 3Im SOFR Futures (new) 1m SOFR Futures (new) [existing) (existing) (existing)
Underlying S0FR SOFR DTCC GCF FepoIndex  Effective Federal Funds Rate 3m LIBOR
Exchange CME CME ICE CME CME
BBG Code SFR SER UsT FF ED
Rigk $25bp S EThep $4167p $416Thkp $25kp
. . Arithmetic awrage ofdailly  Arthmetic average of daily  Adthmetic average of daily
Dielvery rate Compounded daily S0FR SOFR GCF Repo EFER Jm LIBOR
Period starts on IMM Wed of Ll'iii:ﬂ;‘::;‘u'::z::d
. the confract month and ends ~ Period covers the confract Penod covers the confract  Penod covers the confract : ) Y
Contract period . . preceding the third
the business dayprior o the manth month month Wendesdavof the deliver
IMM Wed of the next quarter Y !
maonth
Delivery months m’?:;?jg:rlh;f Drte;ly; MNearest [ calendarmonths  Mearest 24 calendar monthe  Nearest 36 calendar months ”:J;::S;hﬁﬂzr::h;:ﬁgzg
Price Basis IMM Index, 100 - Rate MM Index, 100 - Rate MM Index, 100 - Rate IMM Index, 100 - Rate IMM Index, 100 - Rate
7 % 7 Citi ~ CME
SOFR HE A XN H B B EHAE 1 HpH#H94Y 20,000 > fREZE 8
HHEYHT 60,000 H (&) > Ty M 2 Eurodol lar BAEEIRFIE S F4HA
LB
SENHEE) -
Bt - 1 @A 3 #EH SO 5B ER 58 [ /\ - SOFR ~ Eurodollar BEEfFRE S FIRIAEAL
=
140,000 %Si[i[:ﬁ
120000 /, === SOFR (1m+3m)
= | e==FF Futu
100,000 —/ £ 70000 e tres
a - utures
£ 80,000 / g 60000 -
E 60000 W 2 50000 |
© =
40,000 — — E
,7/% § 40000 -
00000 =" ——pr— — — — — —Q— —
w W ®w W T & & @ @& @ @ +=
T 11313111l gow
3] 5 i & 5 =
&’oga:az«gaﬁggmm_
1 m Avg, Daily Volume 3m Average Daily Volume 0 " o " " -
=== ] m Open Interest a===3m Open [nferest May-18  Jun-18 Jul-18 Aug-18  Sep-18  Oct-18
??%}-’iiiifﬁliBMO‘CME ?“%}-’i%ﬂ%ﬁCiti‘CME
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SOFR Al E[=F=R - H H AT EERAIIHY SOFR FI= - EAEEH SOFR
HHE B A HHERSRHERS ] SOFR AYERIHAR (1) - {HAEH SOFR & & 4Rk
K EBARVPEELEMY Eurodollar HHEIRRCGR) - HEH M e 5 E)
P > HUfC Eurodol lar JHEHYEEIHARIEIEHIAL -

R~ 3{EH SOFR HiE &4 (B I ERIFIZKEE

[3-Month SOFR Future |-] Export To Excel | Settings « | Euro Dollar Synthetic FRA
Closing | 08/29/2019 |5 W Adjust  Mean Rev. | 0.030] Rate Vol. | 0.693|% Legend
Start Date | Days|Ticker Last | Ratel] 3 Mo 6Mo| 1V 2Yr 3V 5Yr| 10vr

1)09/03/2019  15SFRMS | 97.7100 <f 2.2900) 1.919 1.771 1.552 1.319 1.210 1.123
109/18/2019  91SFRU9 | 98.1550 <f 1.8449] 1.845 1.711 1.510 1.293 1.191
1712/18/2019 91SFRZ9 | 98.4300 s| 1.5693|| 1.569 1.467 1.328 1.183 1.117
1903/18/2020 91SFRHO | 98.6400 <f 1.3585] 1.358 1.298 1.201 1.110 1.067
1406/17/2020  91SFRMO | 98.7650 sf 1.2324] 1.232 1.181 1.111 1.060 1.035
1909/16/2020  91SFRUD | 98.8700 5| 1.1259) 1.126 1.097 1.047 1.025 1.013
16)12/16/2020  91SFRZ0O | 98.9300 <f 1.0643] 1.064 1.035 1.011 1.005 1.001
1103/17/2021  91SFRH1 | 98.9900 <f 1.0023] 1.002 0.992 0.994 0.994 0.994
19 06/16/2021  91SFRM1 | 99.0100 s| 0.9801) 0.980 0.983 0.984 0.991 0.992
1909/15/2021  91SFRU1 | 99.0050 s| 0.9826|] 0.983 0.990 0.979 0.990

W 12/15/2021  91SFRZ1 | 98.9900 <] 0.9949)] 0.995 0.980 0.975 0.990
W03/16/2022  91SFRHZ | 99.0200 <f 0.9620|] 0.962 0.964 0.970 0.988
)06/15/2022  98SFRM2 | 99.0150 5| 0.9635|] 0.964 0.965 0.974 0.990
24)09/21/2022  91SFRUZ2 | 99.0100/s| 0.9651]) 0.965 0.972 0.978

7 L % & Bloomberg

N ~ 3{EH SOFR A& EE Eurodol lar AR EELE

SFR1 Comdty EDZ0 COME Corndty ) Actions - Settings
Generic 1st 'SFR' s of  08/30/19 [ Session 90DAY EURD$ FUTR el session  [comB
CME | CEM » Contracts 20 Aggr Vol 6 385 gr Open Int 113 132 CME | CEM = Contracts 44 Aggr Vol 52,158 tggr Open Int .
Display ® L] i [ 4 Futures EELES 3 —
Description Last Chg Settle Time  Wolume [vest Settl Open It |8 Color Legend
21 Junly 8/29 g3l 97.7100 11503 escript Wolume
) seple 23| 1451 omisto 419gs| | @15ep19 197.9450 o028 1n39|  97.9475 7651 1329495
7 Decls ar20] 1223 984300 aag72| | #1069 95,005 | 1nzs|  sso0s 209 180416
2 Marzo 5720 39| 9a.6400 15304| | ENev1s 95,105 +010 817 98.095 209 114630
) Jun2o 8/29 30| 987650 7g31| | 2pests 95,125 -.005 1136 98,130 B0z9| 1889729
) Sep20 829 70| 988700 4| | 5 3an20 95,265 +005 na0|  9m.260 1 18980
7) Dec20 8/29 421| 989300 4a57| | HIFeD20 95,360 | imas|  em3s0 1
e 8/29 B 3277| | 9Marz0 95,425 -.005 1138  98.430 5975 1353684
o Jun21 8/29 76l 99,0100 g43| | ®3unz0 98,570 -010 11:37|  98.580 8427| 1186505
) sep21 8/20 99.0050 14| | #5ep20 95,675 -015 11:28 98,690 8296 1095260
Dot 829 5900 it Deso | Cots | wues| s B
ar. . = H .
@) Marz2 8/29 99,0200 2 Jun21 95,825 -010 11:37| 96,835 1517 796020
@) Junzz2 8/29 29,0150 M Sep2l 95,830 -010 11:33| 98,840 1421 54139
#) 5ep22 8/29 29,0100 HDec2l 98,805 -0t 37| saats 2092|  615836
) Dec2z 829 98.5950 51 Mar22 93,805 005 1134 9s8t0 1159 448345
#) Mar23 Bf29 98,5900 %) Jun22 93,760 -010 11:27| 98,790 40| 324589
#) Jun23 8/29 98.5850 1 Sep2z 95,765 -010 11:37| 98,775 221 aaze30
¥ Sep23 8/29 98,9800 T Dec22 98,740 -.010 11:25)  98.750 364 231275
W) Dec2d 3/29 98,9750 ) Mar23 98,740 -- 10:25) 98,740 128 253915

74 %k Bloomberg
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FNMA Float 01/29,/21 Corp|IESae

W Agency EFinancial

(=] o [y} o = L=y jmy

AL L Lo

T & & 7 & B %

=~ =2 < = 5 <
mSSA

177
=Yl

FHERGHEME - DIAT—232 5 HHY 0/N SOFR FH_E 4bp
R (&) -

B ~ FNMA Float 1/29/2021 Bloomberg DES Page

Actions

19 Bond Description 26) Issuer Description
Issuer Information

HAREREA Marne FAMMIE MAE

g% ’;dedf}_rlan;u Industry  Government Agencies (BICS)

1 Coﬁenam Security Information

15) Guarantors Mkt Iss Global

16) Bond Ratings Country US Currency  USD

B} Identifiers Rank Unsecured Series

B]Exchanggs C T Floating

18) Invs Parties oupon ype \oating

M) Fees, Restrict Formula OfN SOFR +4.0000

2) Schedules Day Cnt ACT/360 Iss Price  100.00000 & ]

) Coupons Maturity 01/29/2021 Amt Issued/Qutstanding
Quick Links BULLET usD 2,000,000.00 (M) /
i}éé&? E:;angap Iss Sprd UsD 2,000,000.00 (M)
¥ TOH Trade Hist Calc Type (21)FLOAT RATE NOTE Min Piece/Increment

I CACS Corp Action PI'iCiI‘IgI [ate 1,000.00 / 1,000.00

) CF Prospectus || Interest Accrual Date Par Amount 1,000.00
FICH - Sec Mews | 1st Settle Date Book Runner CITI,JPM,TDSEC
BHDS  Holders 1st Coupon Date Reporting TRACE
| Send Bond

7R % % Bloomberg



BE+— ~ F\MA Float 1/29/2021 Coupon Information

FIMA Float 01/29/21 Corp| Actions -~ Fage Security Description: Bond
949 Notes E

29 Bond Description WRLBESTEI@eglvale))!

Pages Coupons

E;E;‘g& i“? Coupon Information

1) REQKT;}{D Benchmark SOFRRATE Benchmark Freq 0/N

1) Covenants Fix Frequency  Daily MNext Coupon Date 10/29/2019

15 Guarantors Paying Agent Prev Coupon Date 07/29/2019

16 Bond Ratings Pay Calendars  US Cap Floor 0

Ir) Identifiers Refix Calendars GT Margin +4 Reset Days Prior 1
) Exchanges First Irreg Con  Normat Current C Lockout 2
B Iy Parties g .pn ormar urrent Loupon . oerout
) Faes, Restrict Last Irreg Cpn Normal Cpn Conv  Foll-Unadj Cpn Freq Quarterly

1) Schedules
3

Quick Links Past Coupon Resets EN SOFRRATE Index
FIALLD Prcing Accrual Start Date B nited States SOFR Securec
BIORD Ot Recap 0

Range 08/28/2018]0|
WTOH Trade Hist

Market Last Price  |+|
I CACS Corp Action View Price Table i
¥ICF Prospectus Date Last Price
FICH  Sec Mews

Fr 08/30/19
FIHDS  Holders .T]j' 08/29/19

e T ]

LIS

216000

IS

LIS

0 We 08/28/19 2.12
oa/fz23/ /2019 213000 Tu 08/27/19 2.15
floend Bend Ik 2140008 Mo 08/26/19 2.10

7 % & Bloomberg

EHEE AL 8 B 30 HEL99.988 TLAVESE A#%%  EIRERIAZEh A
ZANEE(Discount Margin » D)4 5s 4.805bp([E1 ") » BEEFASETTHFY 4bp - 75
EAEH HAHATHT FNMA 2.5% 4/13/2021 [EE RS E L - R E T F 2R E iR
R e OFEIFIARES: - HARATHAAZE (ASW Spread) £ 15.7bp([El+=) » fiF
FNMA = SOFR 75 Bl Fl| (5 5[] 2 F {5 05 2 R 72 72 - (EAS AR -

B+ - FN\MA Float 01/29/2021 Discount Margin 5t&

[FNMA 0 01/29/21 Corp | Settings - | Yield and Spread Analysis
99.988/99.988 4.805/4.805 TRAC@ 8/28/ 95) Buy 9%6) Sell

1 Yield & Spread 2 Yields 3 Graphs 4) Pricing 5 Description ‘ 8 Custom
FNMA Float 01/29/21 ( 3135G0VS3 ) M/M Equiv to Next Fix Floater Cpn History
Price 96 022 Settle [ 09/03/19[H]® ACT/260 @ ACT/365 Date Rate
LDM |- | (bp) 4.805188| fo [Wst[-] Price at Refix [99.989955|| 07/29/19 2.45000
RAE T lo0U0s on 09,/04/2019 Days| 07/30/19 2.44000
wWorkout 01/29/2021 @ 100.00 Mmkt 07/31/19 2.43000
SFL | 4.852 08/01/19 2.59000
Floater Information Risk
Benchmarlk SOFRRATE Assumed Rate| 2.12000 To 09/04/19 0AS
Quoted Margin 4.00 Coupon 2.14Mod Duration 0.003
Next Pay 10/29/2019 Coupon Freq  QuarterlyRisk 0.003 Calculate
Refix Freq Conventi.|Convexity 0.000
Index to 10/29/2019 2.12000] DV 01] on 1MM 0]
QAS Floater Analysis | YASN »Invoice
Calculate OAS Face [ 1,000] M
Principal 999,880.00
Accrued (36 Days) 2,201.94
Total (USD) [ 1,002,081.94]

7L % % Bloomberg
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B+= - F\MA 2.5% 04/13/2021 SOFR Rate ASW Spread 1%

)

B Asset Swap Analysis Price 101.49560
Calculate 7-Spread 4.5 [ Asvi spread 15.7)|
|Price -> ASW Spread [+] Yield(%) 1.55563 TS opread -1.4
H Bond AS137057 Swap ® Par-Par @ Matched Maturity Swap Detail | SWPH =
Par Amount 1M [ Lleg1:Fixed | Pay I-] Leg 2: Float - Receive |-
Warkaout 04/13/2021 |= Notional 1MM Notional 1MM
Workout Price 100.0000 Currency uso Currency usD |+
Pay Freq SamiAnnual Effective Date 04/13/2019 Effective Date 04,/13/2019
Day Count 30/360 Maturity Date 04,/13/2021 Maturity Date 04/13/2021
Coupon 2.5 Latest Index
Pay Freq SemiAnnual Index SOFRRATE
Day Count 30/360 Pay Freq Quarterly |+
Raset Freq Daily E
Implied Value 101.7497 Day Count ACT/360 |+
@ Include Accrued # Include Accrued (O 0IS
B Markst
Curve Date 05/30,/2019 | Discount Curve | 42 [-] Ask [-] Discount Curve 42 Ask |-
Settle Date 09/03/2019 |= Forward Curve 490 (- | Ask |-
Clean Price 101.4960 Money Spread(bp)
Swap Price 100.0000 Cash Out 1.4950 -14,960.0 -92.9
Swap Rate(%) 1.39718 Bond Cpn(%) 2.5000 17 4%96.5 108.6
Redemption(%) 0.0000 0.0 0.0
Funding |Spread(bp) " | I].D| 0.0 0.0

7L % K Bloomberg
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Ginnie Mae FEICEIRRI T E XA REFEANFENEEHE (VA Churning)
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FHFA Director Mark Calabria * Ginnie Mae Summit FE$iE:R > EHEFH
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