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B TR A BRI SRS (Mortgage Backed Securities, MBS) 2 8Ll GRERAE -
Nk & 8] E s se 7 s AT s AT ~ B S EBE A & 3 - IETARIBIE - BRI
LIAZEE M (To-be-announced, f&ff TBA) BiffE &t (Specified Pool) & /EE
¥~ SECEREHS ~ Fannie Mae HEEHE (R KBS XA AR A FERS 2 (FNMA DUS) -
(R EZEES (Collateralized Loan Obligations, CLO) » DL K #ifH &> MBS f28 E2 3

(Machine Learning) f&E#IZ -

Fannie Mae t&S1ECR s A B R & 73GE27 2 FNMA DUS HF Fannie Mae ¥4
FAE RIS ROREE LR B AT K R i - (045 H(S FI¥RIER (credit profile) £ Fannie Mae
Agency MBS #%-FAH% - BHEREFAE - HESE2E T MBS HRATESTHIEEL Y B ok
ST RS SRAIRTR T\ T8 2 v] DURE R M (A AL bR o = R S AR

2= e MER TN R ERFEE VI E S ER AR -
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2 2.

= Hi

ik

T2 2 A BN ERGEZ: (Mortgage Backed Securities, MBS) 2%t
S SRERIE » NI (B E a8 25 TR St AT ~ R B B A 4 & T~ %
BEORGOEIE ~ BHRLRTEE M (To-be-announced, E5fE TBA) Bl &&= M
(Specified Pool) #E&#EIEE T - SXERAETAE - Fannie Mae HREHE (R 2 RS A
KEFEHAES%% (FNMADUS) - &£ &25053% (Collateralized Loan Obligations,

CLO) » DLE#iFH3 >~ MBS #2552 (Machine Learning) f5iU%s

HIFE4E Agency MBS Z F| Fed £ BB S 2 & 535 KIFEIS A EE
M > Tt T38 R FNMA DUS g5 s A~ B R B8 77 2 il - (HEA Fannie
Mae S5 5o ALE BT R ORaE DL e ATk ra il - (E1S-H (3 FldmEr0 (credit

profile) i Fannie Mae Agency MBS #6-F4H% - FHELIRE AN -

EEAN - BT AT A AR AR A e < MR R B R U - AR B BIE R 2
(Data Science) A A" - B&s K fEMSLE23#E (Machine Learning) J&F A BriEs
fir{b &5k (Digital Marketplace Lending) 5% 5z MBS fg Rk MR - I H 75
HH A RESERbEs (Startup Incubator) HUETE > Bd EvoNexus Z G{ER D

WIBIAT] (Startups) LS D BTE 52 g R -

A E O el T2 MBS SeEIATRERE - =87 EHE FNMA
DUS manfia il M4 - MEAESEE S P AETFEE AR 1 FNMADUS ZHi%;
A > SBVUER > T T B B 5% 2 R Es SR B TR AT E R IR AL > 8 R DR R

i



B - BET MBS 8RR AR
— BORZRGHERENH

B E B — R EE W s BURZ S &3 (Fixed Income Policy
Committee, FIPC) MRISELEAEHEA ~ SR MTRITE (L H BB 2 ()5 %
HrE ) KRGS (B RRBN RIS EE FIAIAZRK - T2
M~ B R GRIIR R - FRTTSEFERER - 5 HtGEES > e[5!

HSIHEIELLE -

BT EE B RIS EVE L » 285 BRI R RALHY B R EF

I ERENRESERIEE R FE Lk RBHEEZ FERUGER - B
{&7H0E (Home price appreciation, HPA) SRA—EFHEHRAE 3-496 HUHIE 2 [H] -
BB FRRITEZ8Y - FEEHNMEEESR  RENTENE - I
E 2018 £55 4 ZE LUK » (IR ERIERAIR TR - FRRAEEAER
(affordability) HRfiiz » {HEL 2010 4= DBV /K AL » HADBR R
SR KRR - EEEAEE 2013 FDUKMEAFTIE @ {HEERtEHRTHYZK
SEAREE 2R Rt » (e FEIFA RV AERE - HE 2016 £ ABEIIF
G BTt BEES T S THHASEE S5t iR a8 (B i - (B 1E R 2D (R Le%
BURF ML - WEEEN) RIFES » EEEAREHEEY -

=~ EERATETEN

TRIZ BRI EZFTESEEN (market data) AIFETENRE - [EIEFZH

BUE ~ IR - K omMmES > DU FEEREEN (collateral data) 41K

2



MimElAAE - ESRIERTERCRE - BEAMFFIES » i Ll market data J¢
collateral data i A BALIEAS HIRRTEFTREA T > FELUREREH G TE
{THRE (agency) ~ (HZFIHIR (15 year » 30 year) ~ 525 (coupon stack) -
FYBCE (generics allocation) AYAHEEER -

=~ REHEEEREHS (Optimizer)

i LA 2 SRR AT THEN AR T B A Z s E b el
FERTAE B E R E BIH T - (RIBH s 2 B ZCE (Worst to deliver,
WTD) ~ f{ffNE# 5 (Through the box, TTB) ~ &R ZE (Seasonality)
Dollar Roll =& a7k N FA R » ST H 3 (5 5 IERTEsi i - 24
RAEFERIERHERRE (tracking error) Kz f74&HAME (duration) FEE[fRSET
HIARZR 3 (8 H FHEAU e i R b SRR EAH & - LISCR A& 430 - 1

B AR AIE 1 Fon

1 BT MBS feEdl Said bidts

Define Opportunity Set D g Cho%?cﬁﬁ;[ilggable
Set 3m Prepayment Based on WTD, TTB, Rolls,
Expectations for each sector Ry > Seasonality, Refi Incentive
Conceptration Li_mits,
Define Constraints R et > Volatility, Duration,

Convexity

Markovitz-type mean-

Run Optimizer Calculation [REEEEEEEEEEEEEE > variance optimization, based
on 3m expected returns




)0~ REE4HSERFESR: (Security Selection)

et

= NEERE(EZ %

B o BRI G EEE ~ T5EZE (pay-up) /KZ4E

BEFANZE

£ TBA 325

TS EH &1

{TEANE A&

BHHETR > £ NRERRE(E A2 EH PR EE -

HATEFLE S TBA ~ Dollar Roll = Specified Pool -

g - #£ Specified Pool HY#E%: » AUFR{E B Aif Rz

(Weighted Average Coupon, WAC) ~

B i A [ R P PR

FIEECE EE MBS TREE L > WA i BRI AR

et - tHE

LAHEHE

» IORE R I AR

5 54 (Seasoning) ~ s A5 T8

(FICO) ~ E&rk# (Loan to Value, LTV) -~ E53X65%E (Loan Balance) ~ i F4S;

M (Geography) - ERKIRF RS (Servicer) SFIEfEEZEHERIES

LR » EREEZFFEREM -

L)

Decision
Makers

Analysis

Output

HGZ MBS &)

FOBTEANE 2 Fi o

W67 T MBS #r& LSk aa s

R ZNER

FIPC
Guidance

Prepare
Optimized
Portfolio

>

Mortgage Sector Allocation

= FIPC with input from portfolio

managers, sector specialists
and quantitative analysts

= Sector factors

— Level of rates
— Slope of yield curve
— Expected volatility

— Health of the
housing market

— Expected supply

— Macroeconomic factors.

* Relative sector weighting

Mortgage “Generics” Allocation

* Mortgage sector team

= Weigh relative risks/rewards

of mortgage markets
“generic” securities

* Models used to evaluate the

impact of volatility, spread
sensitivity, prepayments and yield
curve movements

= Portfolioc of mortgage generics

(agency, product type, origination
year, coupon)

Security Selection

* Mortgage sector team

+ Evaluate generics relative to

specified pools:

— Loan program type

— Weighted average coupon
— Seasoning

— Geographic distribution
of loans

— Loan to value

— SATO (Spread at Origination)
— Servicer

— FICO

— Loan balance

* Individual securities selected



2 ~ FNMADUS /48 Kk BRI

— ~  Fannie Mae DUS EBRESE/EHEE]

Fannie Mae {43:2E(% F{EE (Multi-family) SRS R AN E GiE
{3 Hag N 1998 54635 4% Delegated Underwriting and Servicing (DUS)
SRHE  HEFORETIRE T4 25 FIXAE K EWRE (lender) (R 1) >
A B Gt s TR L FEDEIERRT] (Loss Sharing Agreement) > DUS &3¢
i i R AR IR EEIE T 2\ Ky pari-passu- RIS Sk (SRR -
ASEA Y& U3 WAL - Fannie Mae 738518k 2/3 HYIRSK - BLAEH (5 Rkt

R AHREEEE - RLUERER(EHRE -

_F7it Fannie Mae DUS S7KES RS LARBIERM ERGE 2 (MBS)
ZIHEGEEN - AR THL 5 » axse 7718 Ry Fannie Mae fEHHE
PRZ R RF S AR S B eSS (FNMADUS) - Hijit Fannie Mae ¥ DUS &
KA ZERATERRE R ST E M - AHER FNMA DUS #& A (EHEA TR
kbR Pre - B4R (2019) FFKME Nk - FNMA DUS #y#2

AEERE N g B Agency MBS it BT S m BAHEITRE -

LUNKF 5k Fannie Mae DUS 7R S0 1#6%  EF SN (mortgage loan ) il

%
St
LEU\



721 25 526 > Fannie Mae DUS & &4k

Arbor Commercial Funding LLC

Barings Multifamily Capital LLC

Bellweather Enterprise Real Estate Capital LLC

Berkadia Commercial Mortgage

Berkeley Point Capital LLC

Capital One Multifamily Finance LLC

CBRE Multifamily Capital Inc

Citi Community Capital

Doughterty Mortgage LLC

Grandbridge Real Estate Capital LLC

Greystone Servicing Corporation Inc

HomeStreet Capital Corporation

Hunt Mortgage Group

Jones Lange LaSalle Multifamily LLC

JP Morgan Chase and Co.

KeyBank National Association

M&T Realty Capital Corporation

NorthMarq Capital

PGIM Real Estate Finance

Pillar Multifamily, a division of SunTrust Bank

PMC Real Estate

Red Capital Group LLC

Regions

Walker & Dunlop LLC

Wells Fargo Multifamily Capital




(—) Fannie Mae DUS &K E1#%# (lender)
Fannie Mae Z3KFTH DUS K EMREARTE AT EK ¢

1. Fannie Mae BEKRE R FHHRAV Babti € DAMECR AL AE IR
TTHRR T ERELARGE - IBEEMEREE T Fannie Mae RFE(EKE
PRI R - B > EHER S M BHRRIR &

FEMDRBIMERY AR ZEK -

2. BRT 4R SRR BIN DU e BT M TR EREX - iTE
DUS & St &R R L - B DSIRMMIRHR R I -
BESh > By TR BB R 2RI NEPRAYRZ 2 - DUS KETHKRE

R1ER/ELE DUS 451902 GSE 1 FHA &3K -

3. DUSKEBEFEF/RREZIER IR FII287T & Fannie

Mae 1y DUS K Ef#EERE K -
(Z) Fannie Mae DUS EH#EZNZA (mortgage loan)

1. F5& Fannie Mae DUS {& (4 2 3 BB 3t 2 & EA T e E A UL
A~BZ20F 5 EEALLLEZFEREE (Multi-family) stE&{Ert
{E5 (Cooperatives) 1= 2% B F T VEEIRGFN 152 THY

FEEHEEREE -



2. FERENEEBEQEEHAEAM - & EL (61
Co-Ops) ~ ZE A&7 (Multi-family affordable housing,
MAH ) - TE#EIR 8= FE L E® (Manufactured housing community)
2 N (Senior housing) » £24:{£5 (Student housing) » B (X%

(Military housing) FIEATHE(F=E (Rural rental housing) °

3. DUS &R ERE 100 &3y 5,000 ETZM > H

BN REZRAE -

4. #RAEEFHZR DUS B ERZIRA S ~7 ~10 ~ 12 57 15
o [fFEHZ DUS A SRR EFE &5 ~7 BC10 5 - H
(EES A AEF Ry R KR (balloon payment) » =RIAE H i
AP I 30 FHUAS#ERT R - NILBEERER/ DI HIA
SAIFE - MAEEKESHER - H— R EE SRR EA

5 fRIB(EELEELE® (Debt Service Coverage Ratio, DSCR) EEFX
fic8 (Loan to Value, LTV) WiZEF5#E - DUS I S HVEH 0/~ T~
51 3{EFESR (% 2) > DSCR #imEl LTV #YEAFREAVEHim
‘Eildy - R - Tier2 RS A E B2 TR MiTaE Tier 4 F4k

Z {5 F B R EE -

YEEATEIL(Co-Ops)IEBABIE - EMESIEMN NI A AZWE AT ZKE » AESRA

{52 FH ot 2 h VR FS BR A1

RS R IR 5 A S BUR I AR BRI Gt 81 ~ 2 30 B R B4R & 2 fF it

7o

TEEBEBEERASEER B EEANEER Y BE  EEAE TR T e 2 (s -
8



[l

(—)

(=)

#% 2 Fannie Mae DUS &3(E 4%

FNMA DUS BETT 3RS
FNMA DUS &4

Fannie Mae #EIE Y RIS S (FAEEAESSES (FNMA
DUS) f4p DUS % Fst (Ea B 4 FTAny - SRAIASRIAE
T 25 B 4EHE A » 15 \ 204 Fannie Mae (35 RS OB A
SRR G » R (A5 e 8 2 T 9 2 46 4 5 8 [ A

(foreclosure) - Hil Fannie Mae ji&H2 1 #H 2 (S AR EEHY A B AG (F 2515

FNMA DUS & \BRIEIFRE(RIE A E] ~ BEEENE] ~ p¥ER

17 ~ (EFETEE DRI T BIFE NI R 1 -
FNMA DUS HY$2RTE R IR i ]

Y Fannie Mae ¥f DUS s N Z e ATERRE T 58 E A



RIEE - A RIS HA—Ff% MBS {525 - FNMA DUS $5& AR i A 12T

EKIREE (prepayment protection) - $ERTE R E R AHBFHEIRS -

Fannie Mae ¥f FNMA DUS FYZFTEmIReE - (RiEE [ ITRHI2E

[
1. #ERFUzzs22 (Yield Maintenance)

YeRIaE R (Yield Maintenance) HI Bl i By i 3 24 £63K
RPN TS AT A BRSH0RE  AEELA S SR ATE
B o 5 A BRI R A IS 5 AR AT 3 DUS 8535
Il Fannie Mae j [ & 20\ ICHIAERRIC25%22 ) (Yield Maintenance
Prepayment premium) » %% Fil 5 {EIEHEE A S WHRATIEEY
AR A BRI - i AT B B 10/9.5 > JREN
HA 10 FEMYEEEEERT 9.5 5582k ERIEIRATER BIFE L 4E
R HAKEREIE 7/ 65 - 12/115 - 15/14.5 % o 4ERRIER

EREHETRETAL TS () 3¢ (b) FEYERE -

(2) 1% of the amount of principal being prepaid

(b) The product of the following:
(Amount of principal being prepaid) *
(Loan Interest Rate — CMT Yield Rate) *
(Present Value Factor)

10



2. PERAFERTEEH (Declining Prepayment Premium, DPP)

BEAERIE A B R, aea T HEY R R IE B IE R IR 24 R R 5%
AFRATERK - RILE SRR IR AT B A S - 218
PR AR - DA 10 SEHTEFRERBIARER » i) 2 SEN B S%IEnTE
HERNER > 2 BEMERD 1%19EH - IREIESS 3-4 FF A

A% > EARAIEREEAES 9-10 EHISEAT 19670H -
(=) FNMA DUS TSR

FNMA DUS 7 8172 EeRlEi% g 2R EN R i ZE 2019

10 AJEHY FNMA DUS & 1T{H/P 4l 3 -

3 Fannie DUS [&EE AR/ TIER

Fannie DUS Fixed Issuance

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2018
YTD

FNMA DUS HY{ERSFRIATRE » 4T 28 AR EASE B N R 22745

477 60-80 AL EE (I 4)
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Fannie 10/9.5 DUS Spreads
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=~ ZFRAEEZINERR

BN T E FREEFREERHERE T > Fi8E L FNMA DUS

&

(—) =REEEAZR (homeownership rate) {yERFERE LRSS - BB ZFA(E

EHIHETSEEF % (& S) -
FEEEEAR

Homeownership Rate for U.S. National

70 -
68 -
Eee-
2 B4 |
62 -
60

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

I

() FEtH(s5E D (Millennial civilian labor force) 774825 2644 A el » 3%

EATER=EERETT > (EREFLE (E 6) -

6 <[ 25-34 RS EN I AEL

Civilian Labor Force - 25 to 34 years
38,000 -
2 37,000 A
2 36,000 -
5%
+ 35,000 -
© 34,000 -
% 33,000 -
2
= 32,000
31,000

I ] T 1 I I T T

I
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
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() ZFEFS T ALEAE 2008 FELUREER R 25% ([ 7) {H 55 E LREEE A (B

8) - (EFRIEGIERET) (affordability) (K (& 9) > HBIZ FEEHESN

% e

Index Jan 2000=100

250
200
150
100

on
=T =]

7 EBEFEPATREH IR

Median Household Income in the
United States

1984 1988 1992 1996 2000 2004 2008 2012 2016

[ 8 S&P/Case-Shiller [ F{E 5%

S&P/Case-Shiller U.S. National Home
Price Index

L

1987 1990 1993 1996 1999 2002 2005 2008 2011 2014 2017
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9 FREEEEGZEESERET

Housing Affordability for First Time
Homebuyers

&n
r\-
L T T T T T T

1986 1989 1992 1995 1998 2001 2004 2007 2010 2013 2016

(MU) FBREEREE e E A & Bt - HEREBE#RC (down payment) ZEKAT
= WIIEEEE -

() BEZ PAETHMGHEDRE - EHETFRRIR58Y (B 10) - AEHHE
R E 2014 FLURFHERMEREA B ZETER (All Property Index) (3% 3) -
TRIIARAK 5 - EHEEFIR & 2-3% ([ 11) -

#®3 AEHEEREE V.S #AHEREBERKE

2019YTD| YoY 2018 2017 2016 2015 2014
£.6% 8.4% 8.2% 9.1% 11.5%
11.3% 11.2% 12.4%

All Property 5.6% 6.7%
Apartment 6.7% 11% 97% 11.4%
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& 10 ZFEXEEMGEFERFL

300 - - 10
250 +
200 + 8
150 4
100 +

Thousands

én en
S oo
L

mmm Net Absorption mmmm Completions ——Vacancy % (Right)

& 11 FREEEmRRER

8% - - 10%
6% 1 L 9%
40/,
’ - 8%
2% - ;
| 7o,
0% | Yo
2% - - 6%
4% - - 5%
I I S I AU R R A N R O N
N N U e i N A R AR AT AN
FTEFTET T T S S P
R S R i

mmm Effective Rent Growth ~ ——Cap Rate (Right)
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B . pRERIT (Machine Learning) A MBS 5> #E

e BN ALE S — RIELIGETEERR > M TER RS EER

&

BRI A RERAIZ BETT - eS8 Ny RETEAEE - FEEK

2 - JFEEREE - RS EEIUR -

BT AR E B BB S NI e[ e S B AE o - f2 (it
Hytt (R2) FrEiigmd - Flandm AKEEEATRE SIS R BN B G
a1k > Tt o I SRR IR R R R R B - HO AR BRI A
FIRRRIERAT YT 52 | (concept learning) - RSB E A EREH AT
U TR SR 2 R (R R TR S R T 5y 1 -

® THHEHE

® [RRBAAEHE HIEGRIE

® HDMERERIR K TEARIVER M GHEAEET
— -~  RESERENER BRI E A

¥ MBS 5 & @ ERCAEERTER Ry 2 Agency MBS i3y £ %2
REZ—  EMEKASRRTER > KFEE Agency MBS F2RTEERE A » fE
SR EE# L IR B R FRAVIR AT TR AYLY £ The Yield Book
model * The BAM model ~ The Locus model » 35 LofFE RIS Poa (EFEAL > H (%

Ry iris E B Mg R HIER -

WA TAE 8 257N ER ] The Yield Book model i A $2 i ALE > HEIT A

R S B FIEs R - H MBS B TR - BUBiTELIR 2 E
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W IR K A B KT SR AT B S TR IR
® MBS (kT L EHI(E N ERATAHERL - e u] DU D REER
(noise) 22 - W] ATNBEAGIHERETT Ry ©
® HAEHAEHIEIE - MBS B 5 B H iRy BiY > BEHEH -
o EIRHNIERIENEEEFNECARALEMAIIT » il R -
=~ EHEH

B 4 JRALTTAE (Terabyte) FBEEFERHE FAIFRAIEE -
® MABEMEKAEHEREE
® SoBUNERMIGEAR - KBRS HIE B BE
® [ifTiet: MBS EBG &l - HELERE HELER

LIEl 12 Bl - B R E IRk 5 S UG HUR SR SR R R ORIREE R - 45

BERA - BN EE > STREH SRS H @A - RiEE

h|

o

WEBMEER > E(ERAELER - DFE TSRS

il
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12 REuRE bitRes B EA

Raw loan tape excerpt: not ready for Machine Learning

loan_id zip earliestCrline issue_d annualinc instaliment dti purpose homeOwnership loan_status
82991 727xx Aug-2000 2012-12-01 50000.0 219.77 948 renewable_energy OWN Fully Paid
1277110  857xx Jul-2003 2015-07-01 54000.0 597.74 305 debt_consolidation MORTGAGE |Charged Off
1749066 063xx May-1987 2015-02-0 30000.0 463.09 869 home_improvement MORTGAGE Fully Paid
783925 330xx Aug-1999 2015-04-01 51000.0 295.63 2663 debt_consolidation RENT Fully Paid
1627651 197xx Apr-1999 2013-03-01 71000.0 52.22 30.88 credit_card MORTGAGE Fully Paid
Data transformations

loan_id default_rate_Fannie_Mae no_health_insurance_ratio lc_def rate_zip

82991 0.879518 643.0
1277110 626.0
1749066 129837 0.881453 1448.0
0.249219 0.846887 817.0

1627651  0.032570 )74785 0.865801 726.0 5764.446667

Cleaned and processed excerpt: ready for Machine Learning

—
—_— N
—

R E 7 R B T R

credit_history_length free_cash_monthly dti_with_loan

0.147545

purpose_score homeOwnership_score

We want to
predict this
column

target_loan_status

ATEFEE FH30 ~ FN30 ~ FH15 ~ FN15 ~ GII30 » &% 57817 5 (NS R Ea B Ay EE A

IR IL BRI B RGE R ZEREREL Yield Book FyfE > R = HEMENE B Rl

A 13 For e

Bt TH 2019 & 9 HFdtarikas 2 B e mrE sk AR e R (B B 2

(Security Selection)dt » LR FFEF R R G EREARBE D 2 KB LHEL

(Optimizer) -
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13 IfTIRESEEE TN RER L Yield Book Z EE#E

FHFN30 12M model error comparison, 2018-06 to 2018-11 N=2700

Interguartile range, loan count =500

. variable
. B3 yb_smor
B3 ni_sarror
B 20+
o . -
g 10- . = : E :
g i . L i
' —
ok

2018-06-01 2018-07-01 2018-08-01 2018-09-01 2018-10-01 2018-11-01
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i~ DS EE S
— -~ KERRBIEFER top-down B2 bottom-up 3EE

fE$EIT . MBS e EASOETE » BRI LM T (top-down) HYAERGMEERCE
S IR HEEEMINSNR S & - &SRB 5 EA DB EER - EEER
HERCELERFIZA - B LE (bottom-up) FRHI{EBITEIFEZR - SEHEEE
HEACE (Tactical Asset Allocation, TAA) HYE1H > DUEKERS M
— - FNMADUS Rl #EE RN @ REERER
K SRR

Hy ¥ carry #2852 FNMA DUS B[R R fces + L FNMA DUS 5271
BARESEE AN (convexity) » TERISBIREELE » 4% Agency MBS 3
FHEHRRSEHIBET © FNMA DUS JRHR e > MRS B » 1 B iy
HEGBEET PR SFRET BRAZHFRESRRAFERYE  ET
FllmiE 8416 o FNMA DUS FIZEEIRE o HURE(EIE S R0 R -
= EUERESEEEN MBS ZRlE AN k@R E
AR F GBI A LN T3 MBS SEAIETEMIB - %Y
SHETH PIMCO EREHIATIIRNE (2019) 4 8 ABFEEHAIEE MBS
FRATHEAKTE A - S BRI o LA T E AR R M5 I 41

B TR R E AR R E R AR R MR e R EE V) E R R E R -
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