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In 2016, Broadridge started working with various industry participants such as
FNMA, FHLMC, SIFMA, eMBS, to arrive at a solution for our diverse client base

= Created a client working group to identify scope of this far reaching industry
initiative
= As things progressed, addressed with the larger client community
Fannie Mae & Freddie Mac participated in this kick off meeting
= Timeline:
Q3 2018 - Development Complete
Q4 2018/Q1 2019 — Testing
Q2 2019 — Production Ready

Fannie Mae'  FreddieMac
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= Process new aligned Disclosure files

= Display new data from agency disclosures across application
= Release control on clearance for client exchanges

= Support of float compensation

= Updates to product code descriptions (relabeling)

= Load and process daily and cumulative exchanges files

= Reporting — New and updates to existing Report Suite

Fannie Mae  Freddie Mac
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Single Security 2019:

Single Security Initiative in Aladdin

Under the direction of FHFA, BlackRock market practitioners and Aladdin experts have been actively engaged with Fannie Mae,
Freddie Mac and SIFMA

® This involvement has enabled us to design an Aladdin solution that incorporates our in-depth knowledge of the mortgage market
evolution and expertise in mortgage analytics and trading.

= Qur solution reflects both practitioner insight and feedback gathered from our Aladdin clients — a community of 80+ industry
leading organizations.

= |t allows an end-to-end TBA Life Cycle Support for Uniform Mortgage-Backed Security.

Aladdin’s Single Security solution
Mortgage Data and Analytics Trading Capabilities

Consumption of new single security disclosure data and + New uniform single security UMBS trading ticker to be
data conversion used for trading and operations workflows
Expanded product scope for Analytics, MBS Relative « Ability to capture exchange of Legacy 45-day Freddie
Value Package and Risk Reporting PCs into 55 — day PCs in the transaction workflow
One set of CUSIPS-based benchmarks and pricing data +Mechanism to facilitate adoption of changes in investment
from external vendors guidelines or constraints
Allow both FNMA and FHLMC issued Uniform MBS and - Account for client specific workflows
_?)éc:ang(ted IiRE mirror securities deliverable into Single - Data Reporting for transactions, positions, security
con. r?C ) ) ) indicative data and many more
gonqectlvny with FICC Services for EPN and Novation Enhanced interfaces to support new data points, extracts
ervices and downstream workflows
Support of end-to-end post trade workflows for UMBS

Fannie Mae’ Fr?ddie Mac
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swrwry=l Road to Readiness
eMBS Larry Gioia
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Support Freddie Mirror Securities

Support Fannie move to aligned formats,
including convert-back to current formats

Modify eMBS Database to support UMBS

Fannie Mae  Freddie Mac
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Exchange Mapping
Daily and Cumulative Exchange Activity
Float Compensation Data

Add fields for convert-back clients: Prefix,
Factor, and Balance on DNI, Prefix on Factor

Fannie Mae Fr";‘ddie Mac
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Receive and Provide test files

Modify eMBS Distribution and Validations
Run through eMBS systems & compare
Provide feedback to Fannie Mae on results
Provide test data in eMBS Database format

Convert-back Fannie Data to current and earlier
formats

Fannie Mae ng:éidie
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Add new Freddie UMBS Prefixes (CL, Cl, CT, CN,...) and Products
Populate new mirror securities beginning in August (CollType 'POOL")
New Mirror exchange tables (daily activity, cumulative, float comp)
Populate collateral (IssColl) rows for mirror securities and update daily
Add prepay aggregations of 55-day Freddie loan-backed UMBS
Summarize available supply of UMBS (Freddie & Fannie)

Change Fannie TBA Agency designation from FNM to UMB

Modify TBA->Pool association for UMBS TBAs to reflect that Fannie
and Freddie 55-day pools are eligible

SUPER Summary: new table by SUPER showing % Fannie and %
Freddie by current balance. Also display on eMBS screens

@ Fannie Mae ng:tidie Mac
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2018 2019
Apr  May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
12341234512341234123451234123451234123412345123412341234123451234

eMBS DB changes to support Mirror

FHLMC provides mapping document I
Design/Development IIIIIIIII
Communicate changes to clients II

UAT (][] ]

Go-live for Mirror Pools 8/7/18

eMBS DB changes to support Single Security

Init
FNMA releases mapping documents II
FNMA provides test files

[ [ ]]
Design/Development L]
FNMA's UAT INRERERRENRNRENEDENE
Communicate changes to clients IIII
UAT with clients IR
Go-live UMBS Forward Trading Begins Q1
2019
Go-live UMBS Settlement and New
Issuance begins Q2 2019
FNMA Agency File Convert-backs

Design/Development ARNREERRANRERRENER

Communicate changes to clients

o
UAT (L]

* Parallel testing for Single Security (CSP
provided files)

Go-live for Single Security using CSP
Platform (6/3/19)

OPEN
* Assumption is that during parallel testing,

files will be produced by the CSP. 13
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Bloomberg Preparation for UMBS

Jackie Jozefek
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Bloomberg Mortgage Cashflow Structured Products

The Uniform MBS initiative will impact Bloomberg syntax, screen applications,
and other ancillary businesses throughout Bloomberg including:

Pools

Generics

TBAs and Electronic Trading
Analytics

Excel APl and Enterprise Products
Indices

Fannie Mae’ Fr?ddie Mac
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Bloomberg Mortgage Cashflow Structured Products

Existing 45 Day Freddie Mac pool example:
45 day pool "FG Q35354". What will change when its mirror pool is created?

o Page 1/2 Security Description

TRACE Eligible
19 Paydown Information

Prepay History e
++}

Source: Bloomberg Finance L.P.
Fannie Mae' Freddie
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Bloomberg Mortgage Cashflow Structured Products

Legacy and Mirror pool changes:

Pool Number

CUSIP

Pool Type

Issue Date
Delay Days
Servicer

Generic

FGQ35354

3132QR5Q9
Q3

8/1/2015
45
Firstbank
FGLMC

FNZJ1234

123456789
CL

8/1/2018
55
SCR Mirror
FNCL

- New 55 day pool prefix — FN(TBA) /
FR(NonTBA)

- Mirror Pool #s to be assigned

- Legacy pool link on Mirror DES page

New CUSIP to be assigned

Adopt Fannie TBA Pool Types. New codes for
Non TBA

New Issue Date to be assigned
Delay to match Fannie Mae
“SCR Mirror” will display for all Mirrors

TBA eligible Mirror pools will migrate to the
FNCL generics as exchanges occur

Fannie Mae

ngadie Mac
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Bloomberg Mortgage Cashflow Structured Products

Fictitious Sample Mirror Pool:
Fictional 55 day pool

FMCL 3.5 N

Page 1/3 Security Description

" ller SCR Mirror

Information

0

Prepay
1 ith

=

!
o
8
=
2

=] O~

e |

TRACE Eligible

19 Paydown Information (PDI PERF)

Prepay History Feblg Jan
by l'_ . r) - - 5

=

Apr

0.2

Source: Bloomberg Finance L.P.

Fannie Mae Freddie
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Bloomberg Mortgage Cashflow Structured Products

= For any additional questions regarding Single Security details on
Bloomberg please contact:

Jackie Jozefek
joze@bloomberg.net
212-617-6731

Fannie Mae

Fa)
FreddieMac
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The Yield Book

by FTSE Russell

Barry Pavel
Director of North America Client Relationships and Product Development
212-816-7810 | Barry.Pavel@FTSERussell.com

il
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Current TBA View

Fannie Mae June TBA Freddie Mac June TBA

SearchtoBuy | Recalio | Clear | Motes | oo A a8 SearchtoBuy | Recalld | Clear [ Motes | o A )
Demaln: I [Personal and FIDB | | Mome | |:| Domain: I [Personal and FIDB | [ none |
Ticker: Ticker/Query -- Amortization Term -
FNMA |FHLG | 30 | 45000 |29 |w= e
T - [ Description Source [ Cusip |
30-YR F NMA TBA PROD JUN |[saLomon |[o1F 042665 [30-YR FHLMC GOLD-TBA PHOD JUN  |[sALoMON ]jo2Ro42660 |
(4589 ][ o488 ][ _FTAMA ][0 ve[i0 Jmo [54 ] PR PSA [#95¢ ][ 0454 ][ _GOLD [0 |ve[i0 |Mo CPR__PSA
—Prepd Life—  Adj OrglnSz Adj CurluSz  Pool ID 1Mo —PrepdLife—-  AdjOrglnSz  Adj CurlnSz__ Pool ID 1Mo
EWEHH 307,385 |[ 299,177 || ]| 3Mo [0 ]vr[0 Mo [ 315983 | 308,969 || ]| 3Mo
%nvP_ FICO HARP SATO TO LTV TV | 12 Mo %Refi XInwP FICO HARP SATOAJiSATO LTV AdiCLTV |12 Mo
| |[28.8 || |[0.0 |[63.5 |[635 |[79.0 |[736 Life [45.6 |[318 |[713 ][00 |[75.0 |[79.0 |[80.0 |[744 || Life
Security Ty Security Type
FNTBA FHTBA

Fannie Mae’ Fr’e‘ddieMac

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 21
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New UMBS TBA View

« UMBS will retain Fannie Mae Ticker and CUSIP
* Deliverable basket will be a mix of Fannie and Freddie
» Freddie TBA will be available as long as trading continues

Ticker/Query Coupon - Amortization Term - Ticker/Query Trm Coupon -- Amortization Term --
A 8 " rasioe w0, | [FALG [$6” 45000 22}, [0 ..,
Descripfion Source Cusip I Description Source Cusip
|30-YR UMBS-TBA PRID JUN |[saLoMon ||u1 F042665 [30-YR FHLMC GOLD-TBA PROD JUN  |[sALomon  |[02Ro42660
{ Counon . --- Coupon ——- G
Sl SemmDelay Prepaycia:‘pem;rlsc: Gross pt;“ Fee  Coll Typ --Loan Age-- Delay ETSPa0 Expasionce
ll 2.989 || u4ﬁﬁ| “UMBS IIIW-MuH_I54 [4954 | 064 J[_GOLD [0 Jwe[10 Jwao [ 44 ] CPR__PSA
ip_| 1Mo —PrepdLife—  AdjOrglnSz _ AdjCurlnSz___ PoallD | ' Mo
IIIWIIIMDI 307.365 |[ 299.177 || ]| 3 Mo [0 Jvr[0 Mo [ 315983 ][ 308,969 || ]| 3Me
%Refi ZlnvP FICO HARP SATOAdiSATO LTV AdiCLTY |12 Mo XRefi XvP FICO HARP SATOAdiSATO LTV AdiCLTV |12 Mo
[48.9][28.8 |[705 |[0.0_|[83.5 |[83.5 |[79.0 |[73.6 || Life [456 |[31.9 |[713][0.0 |[79.0 |[7s.0 ][80.0 ][744 || Life

Security Type Geogr -User Bond- Prepay Hist| Security Type
TBA Detal Add!Updt | Option | Delete | Act/Proj FHTBA

Fannie Mae Fr?ddie Mac

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 22
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Freddie Mirror Securities

» Freddie Pools will be assigned pool IDs beginning with Q-Z (Fannie A-1,M)
« 55 Day TBA eligible Mirror pools will have Fannie Prefixes (CT = 20 Year)
* Mirror pools will be linked to each other

Freddie Released sample 55-day Mirror Pool

P s ose | Table of | : |;| Curve | PY | TheYield Book Kwrd Pricing | Scenario | Cash Flow| RN
ghg Individual Securities ook Contents % -_| _Analysis Calc by FTSE Russall Setup Setup Setup Setup Display
g

Indicative - Fixed Income
Search || ‘Geontifl Poot Colt | foan Coll | PpaymDelq | m:tfPrnd Di:chI Delete Report | Folder: hioME E  Home Folder | List Reports | Sort View Print & Exporl

s : Deseription ___5ave_| Govt Settle _ Gorp Settle_ Run Date Tatal Sort & wnul Paa:l I&
Recatta | _clear_| ROR] LockUn | RONRHIESEL pollinfa | WaC Hist I ymﬂw—um”ﬁgw‘m‘ Payes | __Sereen | P Erperth
PgUp |

o Top
Agenc Pool ID Code Description S CUSIP OFIGE Portfulio Description AsOfDale  Portfolio D Template |I| Sont | _Download | Export!
FHLMC|[UZ11674 [urBs 20 vEAR FIXED 31327026 uzING7+ 5772016 |[Uzl674_|[COLLRPT y Bot | [=50] pobn | Copy - Excel

THE WIELD BOOK

Issuer Hame State  Type Delay i
[BANK oF aMERICA, 1.4, | ev |[ 54 | Collateral Detail Repor
™ adj O] Hew Pool Net Gross Orig  Stated  Cur  Outstanding Face  —emmmmee P

Max Orig  Pet | FICO XRefi ZlmP Cur LnSize “"‘" orglusz Vitd Culnsz Azcy Mumber CUSIP  Coupon  WAC  WAM Age Vear  Maturity  Pet Balance (Deal Iss) Factor 1Mo 3Mo 12M

[Coa |[#s8s |[[ 773 |[ss87 |[o00 |[ 174079 230,632 || 216,494 | T0TALS 1 1 3,000 3,788 17,6 25 12,312,842 1,083,538 0,67427195 0,5 0,5 5,
15,312,642 14,083,530 057427195 0,5 0.5 &,

1 FHLM K93502 3132 PHF9 3,000 3,788 17.6 25 2016 04/01,36  100,0

Het Cpn Grs WAC - WAM - Reported Age Ln Term SATO SATO LTV

Mo
[3a00 |[ 3708 |[1izyrzm |[zyrim  |foyr |[43:2][43.2 |[63.00[50.7]

Amount Issued  IssueDate  WAMDate Stated Mat Servicer
[ 14083538 | [0am116 | [ 120135 | [[0401/36 | [BANK OF AMERICA, A, |
Factor Date 1Mo 3Mo 12Mo _Life z]

Toon =
pogg P3A (10 11 [ 10 ] 119 Through 042018
oo -- 300 (%) [_0.00

e T | Sar
e | [ ] | e Fu

Tckr Gpn Mat ,%‘-’_r”&‘

—————— User Bond --—---
AddUpdate | Delete |

() Fannie Mae ng:éidie

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 23
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Freddie 45 to 55 Exchange Values

« Modify pay date or delay for any bond
« Use OAS constant to calculate fair value
« Available on single bond or universe of bonds

Pools CMO Cohorts

Individual Securities Ch2 Individual Securities
User Bond W Indicative Data - Agency CMO
Exit -—-Local Database—- Search | Structure || RGN | ROR | [CashFiows| Color | [WALSeiis | [Act/Pioj
User Bond I ROR | Clear | Add | update Recall | Clearl Pool Coll | I.mcﬂlcolﬂml Gul)tl| Coll Hist | Geo Ppay
Ticker/Query -~ Amortization Term - Deal [ELL A0 4A0 12] Cless Igl “Delete | -PO- [ Reset | _Save |_Strip_
FHLG | | 45goo [27 |V [7 [y Pay Day
[ Description Source Cusp | Ostriplo  OStrip PO ®Collateral 25
|FHLMC GOLD 30YR CASH ISSUANCE IIVBOAW!I |IJI32I.?NI.9 |
--- Coupon --- g
Grons . SvcFee  Coll Type  —Loan Age— [ Detg Prepay Thru Mar'18 Mod [ 05/07/18 | Pdwm [05/15/18 | ITIOEERN| _ Residual | Left | PgUp Right (|
5.133 0.633 GOLD [2 ]we[4 Mol 44 - GPI‘IW PSAl @Description Catissue  OPayment J_I
--Prepd Life-- Adj OrglnSz  Adj CurlnSz P ol -
[0 ]vr[0 Mo [ 320646 [ 310,682 || ][ 3Mo 0.0 1 Total [ 57 ] o — Le
%Refi %InvP FICO HARP SATOAd|SATO LTV AdiCLTV | 12 Mo 18.2 404 Coupon 4.500 4.500 0.000 4.500
[e62][0.0 |[113 |[113 |[81.0 |[66.8 || Life 195 630 Cpn Type FIX FIX FIX FIX
Security Type ' Bond Type PT PT PT PT
MPGOLD Prin Type REG 10MTL PO REG
Cur PAC Range
Curr Amt 734,762,581 | (734,262,581) [ 734,267,581 109,065,534
Orig Amt 1,922,273,117 | (1,922,273,117) | 1,922,273,117 | 221,367,695
Factor (Pdvm) 0.38223891 0.38223891 0.38223891 0.49268948

Fannie Mae' FreddieMac

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 24
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New Fannie Mae Disclosures

. ' ' Individual Securit
Sample Fannie pool post go five

Search | | [GeaBti| Pool Coll | [Loan Coll| [Ppayely | |Act/Proj | | Disel

« Loaded Freddie Pool and disclosures Recalld | _Clear || Gl [RORY| Lockup | [auastiss ] oo | wac st |
e . ool m [ E3Crption

and mOdIerd to Fannle FN A WC- UMBDS1E\I::I_CASHISSUANCE \r?;gl?llsﬂll;onel

Ix3uer Name State Type Delay

) [QUICKEN LOANS INC. || |[ev |[ 54 |

 Used for model teStlng as well as Max Orig Pct | FICO %Refi XIwP CurlnSize Wid OrglnSz gL Hew

nv |[1te ||[707 |[ss.21 |[3237 |[ s2563 || osdee || 92520 |

commingling

Het Cpn  Grs WAC - WAM - Reported Age LnTegrm S5ATO Sml'lo LTY E‘_
[ 4000 |[ 4381 |[1aw3m |[1wime |[14yr6n|[87.8 |[57.8 |[67.00 [50.01

Amount Issued  Issue Date  WAM Date  Stated Mat Servicer
[ 5978913 | [ 0amnz | [ osn131 | [e50132 | [ouickenoans e, |

Factor Date io  3Mo 12Mo  Life Defihguencies =

04/01/2013 B IPs.i\ 5% 57 [ 451 (| 451 hrough 04/2018
00|
CPR | 1.3 || 1.2 | 59 || 59 30D %) |_1.84

Factor 60D (%) [_0.00

0.89256948 ) 90 (%) | 0.00
e 200 (%) |_0.00
Balance CPR %)
Tckr Cpn Mat __ Origyr _ Eff Date Cashout
: || S ” | Mo ‘ehnul 24.51

Fannie Mae Fr‘";;ddie)
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Co-Mingling

Individual Securities
) Indicative Data - Agency CMO
Search | Structure || [GEEG |'ROR | [CashFlows | WAL Sens | Act /Proj |

Recall | Clear || [PoolColl| Loan Coll | Coll Summ| GeoDti| [CollHist| Geo Ppay
History || [HistData | Cmts| Prosp | |CollAnaly | Modify Call| Coll Strats |

« Commingled Fannie and Freddie
Remic

Abbrey Type Save All To DB I
. . . UCOMINGLE [cmo | [ucominGLE |
« Commingled Fannie and Freddie T ST T

AsOf | 04012018 | _PaUp( PqDn | Total [ 1 |[DH | [PP/Def Thru Mar1s  [>]

Generic] CPR_ PSA
Type GrsCpn  NetCpn WAM  Age Pct 1Mo| 0.1
UMBS30 - N 4.970| 4.500(29-3| 9 |80.0 3Mo| 3.8
UMBS30- F | 4.950| 4.500(29-3| 9 |z0.0 ||| 12Me| 7.3

in Super

« Commingled Fannie and Freddie zamol 314
Super in Remic T N T
To [ 1] S
. . Coupon 4.500

e Other Combinations
Bond Type PT
Prin Type REG
Cur PAC Range
Curr Amt 35,252,024
Orig Amt 35,252,024
Factor (Pdvn) 1.00000000

Fannie Mae' FreddieMac

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 26
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Feedback & Support

Testing ongoing as test files become available

Living document going up on our website in June

Table outside with Citi to answer questions

Help Desk and Account Managers available through
transition

Fannie Mae’ Fr?ddieMac

Source: FTSE Russell. For illustrative purposes only. — Disclaimer on slide 38 27
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TRADEWEB Implementation

Courtney Van Fechtmann
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TRADEWEB TIMELINE - 3 KEY DATES:

1. TESTING — November 2018
2. TRADING - March 2019
3. SETTLEMENT - June 2019

NOVEMBER MARCH JUNE
TRADEWEB UBMS FIRST UBMS
CLIENT TRADING SETTLEMEN
TESTING BEGINS T DATE

s AVAILABLE . s

OCT NOV DEC JAN FEB MAR APR MAY JUN

Fannie Mae’ Fr?ddieMac

Source: Tradeweb. For illustrative purposes only. — Disclaimer on slide 38 29
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90 DAYS PRIOR TO FIRST SETTLEMENT DATE (JUNE 2019)
FNMA, UMBS and PCGLD will show on Tradeweb:

25 FNMA / UMBS PCGLD GNMATII
Apr 92 - 22 J/ 25 92 — 17+ [/ 22+ 93 - 26 / 30
May 92 - 18+ / 21 + 92 — 14 / 19+ 93 - 23+ / 27+
Jun 92 - 18 / 19 93 - 24 / 26
Apr/May 032 / 042 027 / 044 031 / 032

May/Jun 03 / 043 025 / 026

Fannie Mae Freddie

Source: Tradeweb. For illustrative purposes only. — Disclaimer on slide 38 30
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60 DAYS PRIOR TO FIRST SETTLEMENT DATE (JUNE 2019)
FNMA, UMBS and PCGLD will show on Tradeweb, with PCGLD
transitioning off the main screen:

2 5 FNMA / UMBS PCGLD GNMAII

May 92 - 22 / 25 92 — 17+ / 22+ 93 - 26 / 30
June 92 - 18+ / 21 + 93 — 23+ / 27+
July 92 - 18 / 19 93 - 24 / 26

May/Jun 032 / 042 031 / 032

Jun/July 03 / 043 025 / 026

Fannie Mae Freddie

Source: Tradeweb. For illustrative purposes only. — Disclaimer on slide 38 31
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30 DAYS PRIOR TO FIRST SETTLEMENT DATE (JUNE 2019).
FNMA and PCGLD disappear, just UMBS will show on Tradeweb:

92 — 22 / 25 93 - 26 / 30
92 — 18+ / 21 + 93 — 23+ [/ 27+

Aug 92 — 18 / 19 93 — 24 / 26

Jun/Jul 032 / 042 031 / 032
Jul /Aug 03 / 043 025 / 026

Fannie Mae Freddie

Source: Tradeweb. For illustrative purposes only. — Disclaimer on slide 38 32
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Tradeweb Mortgages 30 Year TBA MBS

25 UMBS GNMA GN2 vs UMBS 5 UMB: GN GN2 vs UMBS
Jun 99-20+/23+ 99-20+/23+ 0-19 [/ 24 04-20+/23+ 104-20+/23+ 0-29+ / 30
Jul 99-15 /18 -15 /18 0-13+ / 19+ 104-15 /18 104-15 /18 0-30 / 31
Aug 99-07+/10+ 99 07+/10+ 0-10+ / 16+ 104-07+/10+ 1n4—u?+f1n+ 0-29+ / 30+
Jun/Jul 053/06 053/06 08+ / 10+ 053/06 0 ) 047 / 05
Jul/mug 072/073 072/073 085 / 105 072/073 072/073 045 / 046

30 UMBS GNMA GN2 vs UMBS 4.0 UMBS GNMA GN2 vs UMBS
Jun 99-20+/23+ -20+/23+ 0-29+ 30 104-20+/23+ 104-20+/23+ 0-19 / 24
Jul 99-15 /18 99 15 /18 : B 104-15 /18 104-15 /18 0-13+ / 19+
Bug 99-07+/10+ 99-07+/10+ 0-29+ / 30 104-07+/10+ 104-07+/10+ 0-10+ / 16+
Jun/Jul 053/06 053/06 Yook 053/06 053/06 08+ / 10+
Jul/Aug 072/073 072/073 ¥ 072/073 072/073 085 / 105

|
2l =]

=

o
|

o
|
b [

oo
|
=]

|
Lo 0o

| Roll Analysis Financing @

pn B/EDmp B/E Rt B/IE CPR
y 0-046 0.5 47.3
0-05 0.1 -18.8
0-05 0.7 14.5

yIr
YIr
yIr
yIr
yIr
YIr

=

o= = WD
¢ e
L
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o

o
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[

I
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Main| 'l 15 | Roiis | FNMA | umBS | PcGLD|GN1 | GN2 | swao is | Fut| BFLY [ Poois| [QU€U]

Source: Tradeweb. For illustrative purposes only. — Disclaimer on slide 38 33
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Disclaimer for Tradeweb:

©2018 Tradeweb Markets LLC. All rights reserved. The information contained herein is
CONFIDENTIAL AND PROPRIETARY, and any copying or redistribution of the information contained
herein is strictly prohibited. The information provided herein is not offered as investment, tax or
legal advice or an offer to buy or sell securities.

Disclaimer for FTSE Russell/The Yield Book:

© 2018 London Stack Exchange Graup pleand itsapplicable groun undertakings (the “LSE Group™). The LSE Group includes {1} FTSE International Limited (“FTSE"), (2} Frank Russell Campany ("Russell’], (2} FTSETMX Glohal Dekt Capital Markets Inc. and FTSE
TM¥ Global Debt Capital Markets Limited (together, “FTSETMX®), (4] MTSNextLimited (“MTSNext”}, (5} Mergent, Inc. {“"Mergent”}, {6} FTSEFixed Income LLC [“FTSEFI*}and {7} The Yield Boak Inc. ("YB¥}. All rights reserved.

FTSE Russell®is atradingname af FTSE, Russell, FTSE TMX, MTS NextLimited, Mergent, FTSEFland YB. "FTSE®”, "Russell®, "FTSERussell®, “MTS®”, “FTSETMK ™", "FTSE4Gaod®”, “ICB®", "Mergent®” , “WorldBIG®”, “USBIG®", "EuraBIG®, “AusBIG®", “The
Yield Book®”, andall othertrademarks and service marks used herein {whether registered or unregisiered} are trademarks and/ or service marks owned or licensed by the applicable member of the LSE Group or their respective licensors and are owned, or
usedunderlicense, by FTSE, Russell, MTSNext, FTSETMX, Mergent, FTSE Fl ar YE.

Allinformationis provided forinformation purposes only. All information and data contained inthis publication is abtained by the LSE Group, from sources believed by it to be accurate andreliable. Because ofthe possibility of humanand mechanical erroras
well as other factors, however, such infarmationand data is provided “as is” without warranty of any kind. No member of the LSE Group nor theirrespective directars, officers, emplayees, partners or licensors make any claim, prediction, warranty ar
representation whatsoever, expressly orimpliedly, eitheras to the accuracy, timeliness, completeness, merchantability of anyinfarmation or of results to be ohtained from the use of the FTSE Russell Products or the fitness or suitability of the FTSE Russell
Products far any particular purpase ta which they might be put. Any representation of historical data accessible through FTSE Russell Praducts is provided for infarmationpurposes anlyand is nota reliable indicator of future performance.

Na respansil
ar atherwise} orather circumstance involved in pracuring, collecting, compiling, interpreting, analyzing, editing, transcribing, transmitting, communicating or delivering any such information ordata or from use of this document or links ta this document ar
(k) any direct, indiract, special, consequential orincidental damages whatsoaver, even if any member of the LSE Group is advised inadvance afthe possibility of such damages, resuking from the use of . arinakility touse, suchinfarmation.

ity or liahility can be accepted by any member of the LSE Group nor theirrespective directors, officers, emplayees, partners or licensars for (ajany loss or damagein whole or in part caused by, resulting from, ar relating to any errar {negligent

Na memberafthe LSE Graup nor theirrespective directors, officers, employees, partners arlicensors provide investment acdvice and nothing cantaine din this document ar accessible through FTSE Russell Praducts, including statistical dataand industry
reparts, should be taken as canstituting financialar investmentadvice or a financial promotian.

Past perfaormanceis no guarantee of future results. Charts and graphs are provided for il lustrative purposes only. Index returns shown may notrepresentthe results of the actual trading of investableassets. Certainreturns shown may reflect back-tested
perfarmance. All performance presented priarto the index inception date is back-tested performance. Back-tested performance is notactual perfarmance, hutishypothetical. The back-testealculations are based anthe same methadalogy thatwas in effect
whenthe index was officially launched. However, back-tested data may reflact the application ofthe index methadology with the benefit of hindsight, andthe histaric caleulations of an inde may change fram maonth to month based onrevisions to the
underlying econarmic data used inthe calculation ofthe indes.

Na part ofthis informationmay bereproduced, stored inaretrieval system or transmitted in any form or by any means, electranic, mechanical, photocopying, recording or otherwise, without prior written permission of the applicaklemember ofthe LSE
Group. Use and distribution ofthe LSEGroup data requiresalicense from FTSE, Russell, FTSETMX, MTSNext, Mergent, FTSEFI, YE and/or their respective licensars..

This publication may contain forward-looking statements. These are based upon anumber of assumptions concerning future conditions that ultimately may prove tabeinaccurate. Such forward-looking staterments are subjectto risks and uncertainties and
may be affected by various factors that may cause actual results to differ materially from those inthe forward-looking state ments. Any forward-looking statements speak only as ofthe datethey are made and no member ofthe LSE Graup nar their licensars

assume any duty to and donot undertske to update forward-looking statements. F . M . F /\dd_ M
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