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We Price and Lock 40% of Mortgages Completed Nationwide

+250,000 USERS + 5 0 0 7 0 %

~3,700 LENDERS OF THE

65cy MILLION TOP 50
O oFTHE 225 INVESTORS LENDERS
TOP 500 LENDERS

WE FACILITATE OVER

$2 1 $3. 5 TRILLION

o IN TRANSACTIONS
o TRILLION EACH YEAR
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The Black Knight Ecosystem

Our technology, data and analytics offerings represent a singular, integrated ecosystem of solutions across the entire real estate
and mortgage continuum to help clients drive more business, reduce risk and deliver a best-in-class customer experience.

REAL ESTATE ORIGINATION SERVICING CAPITAL MARKETS

DIGITAL ACCESS

THIRD-PARTY INTEGRATIONS

REAL ESTATE SOLUTIONS ORIGINATION SYSTEM SERVICING SYSTEM PORTFOLIO SOLUTIONS

MLS LEAD TITLE APPRAISAL SETTLEMENT COLLECTIONS/  BANKRUPTCY / CUSTOMER DATA, ANALYTICS DATA & ANALYTICS
PLATFORM GENERATION RESEARCH SOLUTIONS Pl REseEEE SRR edlekE LOSS MITIGATION FORECLOSURE CLAIMS  ENGAGEMENT & MODELING ~ YALUATIONS PLATFORM

SECONDARY MARKETING: THIRD-PARTY OVERSIGHT | HEDGING | MSR VALUATION | LOAN TRADING

DATA AND ANALYTICS: PROPERTY & MORTGAGE PERFORMANCE DATA | VALUATIONS | PREPAYMENT & CREDIT MODELS | REAL ESTATE SOLUTIONS | ADVANCED ANALYTICS | CLOUD-BASED DATA MARKETPLACE & ANALYTICS STUDIO

THIRD-PARTY INTEGRATIONS
DIGITAL ACCESS
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Optimal Blue is now a division of Black Knight

DELIVERING A MARKETPLACE PLATFORM FOR ORIGINATORS

Product & Pricing

(for mortgage brokers)

Hedge Analytics

Product & Pricing Loan Trading

(for mortgage lenders)

Social Media MSR Valuation

ORIGINATORS INVESTORS
Marketplace
Platform
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Rate Market Update

Conforming 30 Rate History
* Mortgage rates increased by

approximately 50 bps by the end of .

the winter of 2021, due to fears of -

inflation & future rate hikes. 4 0.9
3.5

* With recent sharp increase in rates,

the TBA market has seen a multi-point T v ‘%
sell off. =
* As volumes have shrunken with the ’
increase in rates, the average lender Ls -
margin priced into loans has hit T
. 0.1

N A—
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Servicing Market Update

° Wlth mortgage rates increasing and TYPE 1/1/2020 6/1/2020 12/1/2020 6/1/2021 12/1/2021

TBAs decreasing materially, servicing RETAINED 379% 95% 79% 69% 51%

valuations have hit recent highs.
RELEASED 63% 5% 28% 31% 49%

e Conventional servicing multiples are
5+ and government servicing multiples

are 4+, Avg MSR Broker Valuations
e During COVID, the servicing market- iz
place has seen periods where there '1
was little to no appetite for servicing. N
0.6
0.4
0.2
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TBA Market Update

UM30 2.5 110K m ) )
-mm- Cumulative Market Move in Jan

3-Jan -0.03 -0.03 -0.03 .
4-an -0.48 -0.48 -0.48 0.28 Ns 5 5 5 5 5 5 55 5555 555555555558
5-Jan 0.64 0.64 0.64 036 R\ AR T - T B T . R R I R R~ I N T T R
6-Jan -1.03 -1.03 -1.03 -0.58

7-Jan -1.17 -1.17 -1.09 -0.78 02

10-Jan -1.01 -1.01 -1.03 -0.62

11-Jan -1.07 -0.92 1.1 -0.64 -

12-Jan -0.93 -0.78 -0.96 -0.56 -1 4

13-Jan -1.46 -1.31 -1.49 -0.97 N—

14-Jan -2.24 212 2.3 -1.61

17-Jan -2.04 -1.92 0] -1.42 1.5

18-Jan 173 -1.61 -1.79 -1.19

19-Jan -1.56 -1.44 -1.62 -1.06

20-Jan -1.42 13 -1.48 -0.97 5

24-Jan 1.4 -1.28 -1.51 -0.89

25-Jan -2.15 -2.03 -2.28 -1.53

26-Jan -1.73 -1.61 -1.86 -1.19 e

27-Jan -1.46 -1.34 -1.61 -0.97

28-Jan 152 14 168 1.06 s JM30 2.5 e UM30 2.5 HB e UM30 2.5 110K e UM30 3
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Hedging Best Practices

In order to be confident in a hedging model, lenders need to have
the following items at their disposal and be able to review:

Duration

- Stochastically generated using commercial grade prepayment
models

- Tuned based on Street Color in a replicable manner

Specified Pay-ups Impact

- Low loan balance, high balance, State, LTV, FICO,
Property Occupancy

MSR/SRP Offset

Broker MSR/SRP Assumptions




Example WHOLE LOAN CASH FLOW

* In a Whole Loan Model, a Single
Monthly Mortality (SMM) vector drives MONTH | OUTSTANDING MORTGAGE| o . | SCHEDULED | .| TOTAL
.. BALANCE PMT PRINCIPAL PRINCIPAL
prepayment activity (the percentage of
1

the outstanding balance expected to
prepay over the month).

$ 250,000 0.07% $1,860 $1,563 S 167 S 167 $334

R SMM iS estimated by 3 prepayment 2 $ 249,666 0.08% $ 1,859 $ 1,560 S 168 $209 S 377
model (such as Black Knight’s AFT) 3 $ 249,289 0.10%  $1,857  $1,558 $ 169 $ 251 $420
using loan-level attributes and the
current market environment. 4 $ 248,869 0.12% $1,855 $1,555 $170 $292 $ 462

* The higher the SMM, the faster the 5 $ 248,407 0.13%  $1,853  $1,553 $171 $333 $ 505
prepayments, and the shorter amount
of time the loan will exist. Thus, the 6 > 247,902 015%  $181 51,549 »172 2375 > 547
Value Of the IOan goes down' 7 $ 247,355 0.17% $1,848 S 1,546 $173 S 416 $ 589
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Example WHOLE LOAN CASH FLOW

e The amortized cash flows are the -
nputs to both 2 bond valuation model o || TN | o (MRS s | SRS a0
and a servicing valuation model.

* Thus, prepayments are a major driver 1 $ 250,000 0.07% $1,860  $1,563 $ 167 $ 167 $334
for valuation of both assets.

2 $ 249,666 0.08% $1,859 $1,560 $168 $209 $377
3 $ 249,289 0.10% $1,857 $1,558 $169 $251 $420
4 $ 248,869 0.12% $1,855 $1,555 $170 $292 S 462
5 $ 248,407 0.13% $1,853 $1,553 $171 $333 $ 505
6 $247,902 0.15% $1,851 $1,549 $172 $375 $ 547
7 $ 247,355 0.17% $1,848 $1,546 $173 $416 $589
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Shocking the Cash Flows

In order to calculate the interest rate sensitivity of a

should be valued over different interest rates paths.

98.46 6.3 -3.03 11.22
 Parallel shocked +/-100 basis points
25 99.94 5.69 -23.20 569 51 12.27
* Stochastically generated rate paths using
mortgage rate model such as Libor Market T2 UGy Tz e S = L2l
Model
0 101.20 4.58 -2.41 464 52 13.61
* Volatility inputs updated daily
_ _ -12.5 101.76 4.01 16.50 408 55 14.40
* Libor, Treasury, SOFR inputs
. -25 102.25 3.66 11.65 374 57 15.33
* Negative Rates
-50 103.16 3.11 -3.36 321 65 17.01

2,
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Example Duration Calibration Process
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Cross Hedging Example

two long loan positions: $7TM UM30 2.5 Long UM30 2.5 47,000,000 $7,000,000.00
and $3M UM30 3.

Long UM30 3 $3,000,000 4.52 0.82 $2,472,527.47

e |f we decide to hedge this pOthOliO Short TBA UM30 2.5 $10,000,000 5.51 1 (510,000,000.00)

with a short S10M TBA contract Position ($527,472.53)
(UM30 2.5), we will end up with a net
negative position (over-hedging).

* |f we do not consider the different

Duration profiles of the loans in our

portfolio, we would be engagingin a

considering e dforont ot ote T T Ml M M e I
o , RATES RALLY BY: -10bps -75bps -100bps

considering the different effect of rate

shocks on loan pricing vs. effects on ! | L | J ! | L | J L |

hedging derivative (TBA) pricing.

G/L per bp of rally in rates ($5,274.73)

POTENTIAL

DOLLAR LOSS: (85,274.73) (526,373.65)  ($52,747.30) ($131,868.25) ($263,736.50) ($395,604.75) ($527,473.00)

2,
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Duration of Spec Pay-Up Example

* The first example would seem like a

Loan Trade
perfectly hedged risk position with a Shock  Price Duration Pullthrough Gainloss  Price  Duration Gainloss  Total
closed loan’s GL being perfectly offset -50 103.38 3.01 1 5587.01 103.378 3.014336 (5,587.01) -
by a hedge -25 102.50 3.50 1 2,947.61 102.4982 3.497907 (2,947.61) -
-12.5 102.03 3.77 1 1,553.56 102.0335 3.76831 (1,553.56) -
* Inthe second example, the impact of 0 101.52 4.28 1 - 101.5156 4.275738 - -
the Specified Pay-Up is included 12.5 100.95 4.71 1 (1,692.34) 100.9515 4.707796  1,692.34 -
25 100.34 5.16 1 (3,512.49) 100.3448 5.160387  3,512.49 -
* Due to the impact of the specified pay- 50 99.01 5.69 1 (7,517.79) 99.0097 5.686554  7,517.79 -

up (UM30 110K 3.0), the loan has a
much different duration than a vanilla

. Loan Trade
loan slotting to a UM30 3 TBA
g Shock Price  Duration Pullthrough Gain Loss Price  Duration Gain Loss Total
e Inthis example, the UM30 110K loan is -50 106.95 5.63 9,696.10 103.378 3.014336 (5,587.01) 4,105.09

1

. -25 105.35 8.05 1 4,891.23 102.4982 3.497907 (2,947.61) 1,943.62

under hedged by apprOXImately 36% -12.5 104.56 6.16 1 2,522.06 102.0335 3.76831 (1,553.56) 968.50
0 103.72 0.66 1 - 101.5156 4.275738 - -

12.5 102.84 7.04 1 (2,643.28) 100.9515 4.7077%6 1,692.34 (950.94)

25 101.93 7.43 1 (5,389.75) 100.3448 5.160387 3,512.49 (1,877.26)

1

50 100.00 7.89 (11,161.89) 99.0097 5.686554 7,517.79 (3,644.10)
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What Drives Specified Pay-Up Values?

The differences in projected prepayments by loan
characteristics drive the pay-ups that investors will pay for

certain loan products. CPR By Loan Amount

14

12.1
* Investors will pay more or less for certain loan cohorts based 12

on the prepay speeds associated with that loan cohort 9.88

10
8.65

* Pay-ups can be positive for loan cohorts that offer call . Jpe 755 8.7
6.95 v

protection such as low loan amounts or 20-year loans 63 651 67

* Another way to think of call protection is to associate it with
less susceptibility to prepayment pressure 4

e Pay-ups can be negative for loan cohorts that are more 2
susceptible to prepayment pressures such as High Balance

Loans 85,000 110,000 125,000 150,000 175,000 200,000 250,000 300,000 400,000 600,000

* The spreads between spec loans and vanilla loans depends on CPR Linear (CPR)
the projected rate environment which drives projected

prepays

© 2022 Black Knight Technologies, LLC. All Rights Reserved.
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Duration of SRP/MSR Example

* The first example would seem like
a perfectly hedged risk position
with a closed loan’s GL being
perfectly offset by a hedge

* Inthe second example, the impact
of the MSR/SRP is included

* Inreality, a pipeline lock is two
distinct assets that need to be
accounted for when hedging: the
loan and MSR

Example 1
Loan
Shock | Price Duration Pullthrough
-50 103.38 3.01 1
-25 102.50 3.50 1
-12.5 102.03 3.77 1
0 101.52 4,28 1
12.5 100.95 471 1
25 100.34 5.16 1
50 99.01 5.69 1
Example 2
Loan
Shock  Price Duration Pullthrough
-30 103.38 3.01 1
-25 102.50 3.50 1
-12.5 102.03 3.77 1
0 101.52 428 1
12.5 100.95 471 1
25 100.34 5.16 1
50 99.01 5.69 1

Price
103.378

Gain Loss
5,587.01
2,947.61 102.4982
1.5533.56 102.0335

- 101.5156
(1,692.34) 100.9515
(3,512.49) 100.3448
(7,517.79)  99.0097

Price
103.378

Gain Loss
5,087.01
2,947.61 1024982
1,553.56 102.0335

- 101.5156
(1,692.34) 100.9515
(3,512.49) 100.3448
(7,517.79) 99.0097

Trade

Duration
3.014336
3.497907

3.76831
4275788
4. 707796
3.160387
5.080554

Trade

Duration
3.014336
3.497907

3.76831
4275788
4707796
5.160387
5.686554

Gain Loss Total
(5,587.01) -
(2,947.61) -
(1,553.56) -

1,692.34 -
3,512.49 -
7.517.79 -

Gain Loss Price
(5,587.01) 1.03875
(2,947.61) 1.155774
(1,553.56) 1.194708

- 1.232402
1,692.34 1.270657
3,512.49  1.309498
7.517.79  1.327366

MSR/SRP

Duration Gain Loss

-42.7635
-35.9835
-25.7405
-24.6109
-24.3435
-11.5482
-4.43483

-626.78
-245.01
-122

0
123.82
249.54
307.37

Total
(626.78)
(248.01)
(122.00)

123.82
249.54
307.37
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What Drives SRP Values?

ASSUMPTION DESCRIPTION CONTEXT

Valuations will differ by 1-2 basis points based on the remittance type (S/A, A/A, S/S).
REMITTANCE Remittance schedule of principal and interest payments to end investor Best Execution should include unique SRP valuations based on the remittance of that
execution

. Government loans traditionally cost more to service than Conventional loans due to the

SERVICING COST Annual cost per year to service the loan . ) -
additional reporting requirements for Government loans

Ancillary income can come from institutions such as depositories cross selling a credit

ANCILLARY INCOME Extraneous income from servicing loans (i.e., cross-selling) or recapture card. The potential recapture of the borrower into a future loan can be modeled here

as well

DISCOUNT RATE The rate at Wh.ICh noie Ee HonB Tl 22 ClEEeIiae IR Wb MRt Can also be considered the Internal Rate of Return for retaining servicing
Value calculations

Extremely dependent on projected interest rate movement and loan level
PREPAYMENT RATE The projected rate at which loans will prepay in the future characteristics. Using a commercial grade prepayment model is considered best
practice

Extremely dependent on loan level characteristics. Additional costs are incurred to
servicers from loans going into delinquency, foreclosure, or forbearance. Using a
commercial grade prepayment model is considered best practice

The projected rate at which loans will go into delinquency or foreclosure

DELINQUENCY RATE in the future

The interest on the taxes and insurance payments held in escrow by the Dependent on the loan level data in particular property state and if taxes and insurance

TAX AND INSURANCE . .
servicer payments are in escrow

Confidential, Proprietary and/or Trade Secret | TM SM ® Trademark(s) of Black Knight IP Holding Company, LLC, or an affiliate.

© 2022 Black Knight Technologies, LLC. All Rights Reserved.




Rate Modeling Components

CONFORMING 30
MORTGAGE RATES

+ Excess Primary-Secondary
Spread =3.75

+ Base Primary Secondary
Spread = 3.95

+ FNCL=2.70

Swap Reference Rate = 1.90

The Excess spread is a function of capacity and

Excess Spread _ volume. As production increases, margins will
typically increase until capacity adjusts higher.

GFee + Net Servicing Fee + Base Margin. The Base Primary-Secondary
spread holds the fixed costs of origination, including any base or
minimum margin.

Interpolated yield on a FN30 priced at Par. The spread from Swaps to MBS
can be quantified using OAS analysis. This spread is usually assumed to be
static in MSR analysis.

Typically, a composite of 2yr and 10yr Swaps. Forward swap rates
are generated by an Interest Rate model, which provide the
foundation for a mortgage rate model.
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How Do We Value MSRs/SRP Again?

How are most lenders valuing servicing today?

124,999 (0.165)
GRID-BASED PRICING 149,999 (0.145)
* Most lenders use grid-based pricing to determine MSR values for origination, mark-to-market
and loan sales (e.g., retain or released decision moment) i (0.114)
* Grids are updated monthly or quarterly 199,999 (0.090)
e Commonly used in the industry and easy to understand 224,999 (0.057)
249,999 (0.025)
CASH FLOW-BASED PRICING
* Used by more sophisticated lenders for pipeline purposes L -
 Cash flow values are based off loan-level characteristics 299,999 0.024
* More accurate than grid-based pricing 324,999 0.044
349,999 0.061
WHAT IS THE PROBLEM?
* The retained vs. release decision can come down to one or two basis points 374,999 0.076
 Capitalization value of a MSR can differ from the monthly valuation from a third-party leading to 399,999 0.084
potential accounting problems 999,999 0.088

20
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MSR Broker Integration

Mutual clients of third-party MSR
mark providers and CompassPoint
will be able to access loan-level
MSR prices and duration profiles

generated by third-party MSR
Via APl embedded in CompassPoint mark provides within their

:’S‘D Third-Party MSR Mark MSR Price and Duration Profile Access

compass pipeline hedge analytics.

Minimizes Valuation Differences
New lock and MSR capitalization fine tunes the retained vs. release decision Leverage values for rate sheet and
and help manages MSR price fluctuations between lock and loan sale PPE, pipeline MTM, SRP hedge

offset, MB buy-side and sell-side,
retain or release decisioning and
portfolio valuations.

Granular Servicing Valuations

e.g., different remittance types, base vs. excess, high vs. low coupon and
grid vs. cashflow comparison




Pricing Accuracy Example

Broker Integrated cash flow valuations lead to Improved accuracy and hence durations

124,999 (0.165)
SCENARIO #1 | crip-BaseD CASH FLOW ERROR R (0.145)
$305,000 UPB Base MSR 0.567 174,999 (0.114)
j 0.044
3.00% Note Rate UPB Adj 199 999 (0.090)
Conv. 30-Year Fixed VL] G 39
224,999 (0.057)
249,999 (0.025)
SCENARIO #2 _ GRID-BASED CASH FLOW ERROR
$105,000 UPB Base MSR 0.682 274,999 )
3.00% Note Rate UPB Adj -0.165 299,999 0.024
- i Total 0.517 0.567
Conv. 30-Year Fixed ota 324,999 Sy
349,999 0.061
SCENARIO #3 _ GRID-BASED CASH FLOW ERROR
374,999 0.076
S468,000 UPB Base MSR 0.567
3.00% Note Rate UPB Adj 0.088 399,999 0.084
Conv. 30-Year Fixed Total 0.655 0.761 999,999 0.088
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Duration Impact of Including MSR/SRP Offset

Incorporating the MSR/SRP offset not only increases hedge accuracy, but can offset TBA hedge cost

T,z,#c(m' HXX,,TT?,\V,D)E 5@?,:,,%’: OFF'Z'ESTR(M) P\(:,i',:,':RN Position Impact MSR/SRP Offset

-100 117.32 121 3.68 115.13 118.81 iz

50 119.96 112037 0.41 11243 12.84 15

25 121.74 112031 1.43 110.68 9.25 10

5 127.64 -120.49 7.15 9.81 2.66 (5)

0 129.49 1120.49 9 9.34 0.34 5

5 130.97 1120.41 10.56 7.37 3.19 1(5)

25 134.66 1119.98 14.68 5.64 9.04 20

50 138.58 1119.74 18.84 3.89 14.95 25

- - LETGE . e 1755 == Position W/0 MSR  ====MSR Offset (M) === Position w/MSR
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Statement of Confidentiality and Disclaimer

The information contained in or supplied with this document (the “Information”) is the property of Black Knight Financial Technology Solutions, LLC, or one of its affiliates or subsidiaries
(collectively, “Black Knight”) and contains the confidential, proprietary, and/or trade secret information of Black Knight. The Information cannot be used, modified, extracted, copied, or distributed
without the prior written consent of Black Knight. With or without Black Knight’s prior written consent, Black Knight will not be liable for the disclosure or use of the Information. The intended
recipient shall not use any part of the Information contained in, or supplied with this document, in any way to the competitive disadvantage of Black Knight and will take all steps designed to assure
its compliance with this provision. Nothing herein shall be construed, nor is Black Knight providing, any legal or compliance advice.

If this document contains proposal language, this proposal is neither an offer nor intended by Black Knight, upon acceptance by the intended recipient, or otherwise, to create a binding agreement
with Black Knight. Such an agreement shall be reflected only by a definitive contract executed by both parties.

If this document contains feature or functionality specifications (the “Specifications”), Black Knight does not guarantee the accuracy of the Specifications for any product, service, or functionality
identified. The Specifications contained in this document may not be complete or up to date, and Black Knight is not responsible for notifying the recipient of changes in the Specifications.
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WE WANT TO ANSWER YOUR QUESTIONS

Please submit your questions in the question pane on the screen.

OPTIMALBLUE
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