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PricingDirect Executive Summary

B PricingDirect is
chartered and begins
pricing corporates and
mortgages

Ti mel i ne

Becomes the first
evaluation service to
price derivatives

B First to provide stock close
valuations and first pricing
vendor to be SAS 70 Type Il
compliant; remaining the only
vendor to be compliant every
year for all asset classes

Expands in EMEA
by opening a
London Branch ‘07

B Acquired by J.P.
Morgan

Begins providing 24-
hour tech support.
Launches Challenge
Portal, Java API, and
Excel add-ins

B Becomes first
pricing vendor to be
SSAE 16 compliant

Expands in APAC
by opening a Hong ‘16

Kong Branch ) -
B Begins providing

programmatic/API solutions
* @ via the J.P. Morgan App

Store. Becomes first pricing
vendor to comply with
SSAE18/ISAE 3402

Begins providing
evaluations for
Municipal bonds,
private placement
bonds, Infrastructure
bonds, and Loans

J.P. Morgan Franchise

» PricingDirect, a wholly-owned subsidiary of JPMorgan Chase & Co. has been in business since 2002, and benefits
from direct access to insight and market color held by JPMorgan trading desks, and research and technology of J.P.
Morgan, a firm with broad capabilities in primary and secondary markets.

» PricingDirect offers product expertise in fixed income securities, distressed securities, and derivative products.

» PricingDirect evaluators located in New York, London, and Hong Kong work closely with global trading desks to reflect
market changes throughout the day.

~ PricingDirect observes a “follow the sun model”, offering multiple snapshots from Asia Close to New York Close.

TransparencyDirect® and
Risk Reporting

~ PricingDirect does not know the size or direction of its clients’ security positions.

» The list of securities priced for each client is confidential and is not shared with the broker dealer or with other third
parties.

» TransparencyDirect® is a web portal that provides security-level evaluation inputs, a deep dive analysis of observed
market pricing, back-testing graphs, and customized risk reports that measure liquidity and volatility in defined security
sub-sectors.

» PricingDirect has created a methodology book to help clients determine input levels for FASB ASC Topic 820
hierarchies.

» PricingDirect offers guidance in preparing disclosure statements.

SSAE 18 / ISAE 3402
(SSAE 16 / SAS 70)
Auditing Standards

Price Challenge
Procedure

PricingDirect Plus

» The SSAE 18/ AT801 / ISAE 3402 Type Il report is an effective way for service organizations to communicate
independently verified internal control information to their clients.

» PricingDirect is the only pricing service provider which has an SSAE 18 / AT801 / ISAE 3402 Type Il audit performed by
a third party for all products and services, since 2005.

» Developed a comprehensive price challenge process where evaluators respond to all challenges in a timely manner.
» Using a web portal or an Excel add-in, clients can register price challenges and receive real-time challenge responses.

» PricingDirect Plus is a comprehensive analytical service covering a broad spectrum of fixed income securities.
~ It presents delinquencies, severity of loss, scenario analysis and stress testing based on loan level modeling.

» PricingDirect has a diverse customer base which consists of over 2,500 clients ranging from asset managers, audit
firms, banks, broker dealers, custodians, hedge funds, insurance companies, issuers, mutual funds, pension funds,
private equity, service providers, software companies and UCITS.

Using state-of-the-art technology, PricingDirect offers its clients the highest quality evaluations available, across
a broad range of fixed income securities and derivative instruments.
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Overview

» PricingDirect benefits from direct access to the trading desks,
research and technology of J.P. Morgan, a firm with broad capabilities
in primary and secondary markets.

> PricingDirect employs state of the art analytics and technology.

> Its proximity to the trading desks allows constant monitoring of market
data.

> lts state-of-the-art third-party interfaces are compatible with a variety
of portfolio management and accounting systems.

> It offers multiple derivative pricing types for accounting purposes.

» It has multi-channel distribution (web portal, Excel add-in,
IFT webpage access, SFTP, APl and email).

> It offers a robust price challenge and price validation process,
delivered via website or directly to the client desktop.

» J.P. Morgan’s finance desk, Client Valuation Group, margin
department and other internal units of the firm utilize, among other
sources, the same pricing data that is provided to clients of
PricingDirect.

> Cost of the service is subject to
factors including:

Number of securities
Complexity of securities
Frequency of evaluations

» We can structure a proposal based
on the timing and volume of pricing
service required.

Instruments Evaluated

Security Total

Asset-Backed Securities (ABS) 9,038
ABS-CDS 1,107
Adjustable-Rate Mortgages (ARMs) 72,217
Bank Loans 3,463
CDO/CLO 20,659
Commercial Mortgage-Backed Securities (CMBS) 67,146
CMOs, Strips & Inverse 10s 264,969
Credit Derivatives 9,916
Emerging Market Securities 57,053
Equity and Commodity Derivatives 11,491
Foreign Exchange Products 12,177
Fixed-Rate Pass-Throughs 1,102,192
Floating-Rate Corporate Securities 1,393
To Be Announced Securities (TBAS) 750
Hard-to-Value Securities (HTV) 24,327
High-Yield Corporate Securities 5,790
Investment Grade Corporate Securities 21,948
Interest Rate Derivatives 46,489
Money Market Instruments 6,439
Mortgage Synthetics 224
Municipals 902,402
Non-US Developed Markets Fixed Income 64,468
Small Business Administration Pools (SBAs) 3,933
Stipulated TBA 3,768
US Treasury & Agency Debentures 18,358
Total 2,731,717

3 REGIONS

8 SNAPS
20

YEARS

PricingDirect
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Setting a Fixed Income Evaluation Framework

Color
Gathering

Quality
Control

* We receive information from the J.P. Morgan trading desks.
* We collect information from TRACE, other electronic trading platforms and third-party vendors.
* We receive information on primary and secondary transactions.

* We use color from back-testing as well as from client challenges.

* Cash flow generators and/or Option-Adjusted Spread (OAS) models are utilized in evaluating most asset classes.
* Pricing spreads are based on both primary and secondary market transactions.

* Accuracy is tested through ongoing monitoring of evaluations vs. transacted prices and bid lists.

~

* Outputs from the evaluation model undergo a series of checks (e.g. day-over-day price change in absolute and/or percentage terms) that

* Inputs to the evaluation model are scrubbed to ensure they are consistent with current market conditions.

are customized for each product type.

* Evaluators also compare day-over-day price changes for each security to historical price volatility statistics for all similar securities, so that

they can determine if the price change is within market context. /

PricingDirect

a JPMorgan company

4



European Corporate and Sovereign Evaluations
Eur opean Cor porate and

Coverage by Country Industry
S Soverei gn Gowmh Hi ghlights
100%
R Count Securities Coverage
il y 1-Year Growth
Italy 184%
80%
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o France 56%
: Switzerland 52%
:E 0% Germany 29%
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E 50% )
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k] [ LRy 1-Year Growth
o
& a0% Government 57%
Financial 53%
30% Industrial 39%
20%
10%
0%
SE@ nok
oK 5K 10K 15K 20K 25K 30K 35K 40K 45K 50K 55K ‘ .

PricingDirect

a JPMorgan company



Furopean Corporate and Sovereign Evaluations: Curvebuilding

Cur vebui | di ng Met hodol ogy | ssuer Curves Latest Devel opnent
0,00 5,00 10,00 15,00 20,00 25,00 30,00
120,00
Organi zation of data and col our:

Evaluates over 50,000 securities by combining all available market S corend Confid —
colour, spread levels and reference data in a single application. e enee - ) e N

60,00 \ 9 PRSN
Performs automatic quality control checks on all evaluation inputs. _ - PR N

- o D
Segregating market color across 120 sector/rating and 3,500 S " y— A I R~ - XY
issuer/seniority buckets. —— a7 -~ - S
- - ORI,
0,00 - _ —f=

Directly calls analytics to test evaluation results. 4 - - - == Outliers removal

-30,00 = 7

CP FINALEVAL == NRW/|SR UNSECURED|EUR = = = = Lower Bound

Upper Bound

Sector / Rating curves
0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00

Wth flexible functionality,
eval uat or s:

120,00

Add new tools, analytics and new sources of colour.
100,00
Adjust methodology to adapt to a changing market environment. 80,00
Updates issuer and industry curves based on latest market colour. 60,00
. . s . 40,00

Quickly recalibrate all curves within a given sector.

20,00
Improve evaluation response in volatile markets. 0.00

------- NTT|SR UNSECURED|EUR = = = = = = = TELNO |SR UNSECURED|EUR = = = = = = = SGTOPT| SR UNSECURED| EUR
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Money Market Evaluations

O ferings

PricingDirect provides evaluations on
the followi ng noney market instrunents:

Certificate of Deposits (CDs)

Corporate & Asset
Paper (CP)

Treasury Bills

Backed Conmer ci al

Agency Di scount Notes
Repur chase Agreenents (RPs)

Qur evaluations are based on real-tine
mar ket col our provided by J.P. Mrgan's
short-term fixed incone tradi ng desk who
cover nore than 300 issuers and supply
product-specific data for other issuers.

Real él@ i ssuer specific colour using
BOOM "and ™ BOOM ECP available for the
fol |l owi ng currenci@gsyp

+ £GBP

» Increase of the amount of
X issuers priced over 2023

Gif

O

¢

Overvi ew

Cover age:

YoY Pricing Direct has been able to multiply by more
than 9 the population valuated under the EMEA
money market environment (EUR and GBP) thanks to
a robust methodology and access to more colors. An
additional 25% increase have been conducted over
the first quarter of 2024.

Methodology:

Based on information, security characteristics and
available colours, a complete and detailed decision
tree is used for pricing methodology. Whether price
on a generic curve or off an issuer curve, a number of
layers of quality controls are being used for
confirmation against market movements.

Diversity:

We continously expanding the number of issuers
under coverage to reach as of Q1 2024 a total of 300.

» Coverage increase of EUR
X and GBP money market
population over 2023

Model floating

rate notes

Instrument
Information

CUSIP / Identifier
Instrument Type
Maturity

Issuer Name
Ticker

Issue Date
Coupon

Coupon Frequency
Coupon Type
Reference Rate
First Coupon Date
Rating

Put Date

Currency

Not all the above
instrument
information is
necessarily needed

Has Issuer-
specific Color?

PricingDirect

a JPMorgan company

Ye/sv

Price off issuer curve

Price off generic
curve using issuer-
specific adjustment

™

Price off generic
curve using
credit tier / maturity
combination

Need more
information from
client
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Private Placements Evaluations

Eval uati on

> Indenture data for private placements are not publicly
available, therefore, the client must provide indenture data
by filling out the PricingDirect Private Placement template,
which is available on the PricingDirect website.

» PricingDirect leverages our insight into the current Private
Placement market to review the data for discrepancies.

» Assumptions - PricingDirect leverages our public market
insights pricing with our insights into the private market to
determine pricing assumptions.

> Pricing assumptions are reviewed by the evaluation team
and released to clients.

2023 Supply Trends

® Consumer &

= Sports Retail
504 _\'x\‘_\ 5%
R\

= QOther
11%

= Utility
24%

| |
Transportation
6%

P
B Energy -~
|

= Financial
10%

= Infrastructure
14%

® Diversified | w Real Estate
9% 10%

Prem um Cal cul ati on

Private Deal Information

I Indenture Data

[ Deal Docs

[ Ratings

I

PricingDirect Public Market Analytics

Evaluated Prices on Comparable
Public Bonds

[ Industry and Sector Curves

J

L

Private Placement Premium

I}

f

Securities modeled by NN
PricingDirect 4
/Private Market Intelligence \/
[ J.P. Morgan Private Placement Desk ] )
[ Significant Market Participants ] >>
[ Trusted 3 Party Sources ]
k. 4

PricingDirectPrivate Placement
Valuation Process, Analytics &
Pricing Engine

.

L1

Calculation Output Reviewed and

Releasedto Clients

Br eakdown

PRICINGDIRECT SECTOR BREAKDOWN
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9%
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Private Placements Evaluations

Characteristics Schul dschei ns

> Currently pricing over 4,500 unique instruments across Europe and US

Gener al

> Covering number of German private placement deals, e.g.:

> Capability includes bullets, callables, sinkers, floaters, step coupons. €300.000,00 €28.000.00 e €10,000,00
> Pricing multiple deal types and structures: ANDRITZ AG S GEWOBAG NORD/LB
. - , , I Dat
* Corporates, Foreign Currency Funded, Delayed Draws, FMB’s, Funds/BDC’s, Airlines / EETC’s, CTL’s, i e 18.Dec.2020 e iy 2051
Equipment Trusts, Sports Leagues, Structured / Arenas or Stadiums, WBS'’s, Loans, Structured

Royalty payments.

> Indenture data (including deal size) is provided by client, so available quantity can be misleading.

> Sports Leagues are very popular amongst investors:

* Pricing over 100 deals.

*  Coverage includes, NFL, MLB, NBA (Hardwood Funding), NHL, and several European Football clubs.

* Covering multiple structures, league wide, league level, Infrastructure, Arena/Stadium deals, etc.

Select J.P. Morgan-agented 2023 and 2024 Debt Private Placements

$200,000,000
Senior Motas

T.Ruwe: Frive

Joint Agent

$450,000,000
First Mortgage Bonds

N
ey

Jaint Agent

$1,500,000,000
Senior Motes

Joint Agent

$525,000,000
Senior Motes

AR, T ECO.
PEOPLES GALD
oo

Sole Agent

£524,000,0001
Senior Sustainability-
Linked Motes

L

FriestondCampana 5o

Joint Agent

$400,000,000
Senior Motes

Morgan Stanley

Prime Property Fund

Sole Agent

£370,000,000
Senior Secured Motes

Sole Agent

$475,000,000
Senior Secured Motes

i

Jaint Agent

$500,000,000
Senior Secured MNotes

@ cprPQ

Cristal-7 a2 Port Financement Inc.

Joint Agent

$400,000,000
Senior Motes

Jaint Agent

£250,000,000!
Senior Motes

$1,000,000,000
Taxable Revenue Bonds

AIRBUS

Miobile Airpart
Buttharity

Joint Agent

Graphic and table courtesy of J.P. Morgan Private Placement Primary Desk

> Insights about premium from J.P. Morgan Trading Desk and external
vendors about the demand on various types of private placements

» Benchmarks from public markets from relevant rating /maturity and
sectors of German economy

Ger man PP Yield

140
Prerf um
120
8
- 100
6 \ = 80
T 5
QL 4 60
i 3 40
2
AL
o I Al I .

PN N P i G N O g

I Average premium, bps Average yield
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European Securitized Product Evaluations (RMBS, ABS, CMBS)

Framewor k and Senti ment Sector Curves lrish MBS
> PricingDirect uses security characteristics to create a » Matrix approach to evaluate the universe of

multi-dimensional valuation framework and combines securities, matrix pricing cohorts the universe

it with benchmark color from market participants, into  distinct buckets based upon collateral

external sources, and the J.P. Morgan trading desk. characteristics and deal structure, subsequently 1300

to construct sector-based benchmark curves.
» Market sentiment is the final input into our evaluation

process, and estimating the market sentiment » Curves are calibrated daily based upon market 1100
involves color gathering,  analysis, and matrix color points (Inputs from primary/secondary
calibration. trading, market participants, off market trades).
Market intelli f ~
rKe I nte I gence rom Cover age
mul ti pl e market sources Market-based, same day evaluations 2 700
> J.P. Morgan’s primary and secondary trading desks - for over 5,000 securities =
PricingDirect has direct access to J.P. Morgan’s
primary and secondary trading desks. Products Tranches Deals 500
> Bid list gctivity - Pricingl?irect obtains bid list color MBS 4,149 813
from various market participants.
300
» Primary market information — Publicly available ABS 822 232
primary market information may be used to gauge the
long end of the term curve. CMBS 329 70 100
» Client dialogue — evaluators engage in regular NPL 89 30
dialogue with buyside clients, using bilateral client AAA AA A BBB BB B ccc cc C
trades away from dealer offer sheets or bid lists. —@— [RISH NON-CONFORMING 145 175 305 440 580 795 945 | 1095 = 1245
» Broad Market Indicators — Evaluators observe IRISH PRIME 7 140 200 265 345 435 243 665 795
movements in treasuries, swaps, CDS indices such ==@==|RISH BTL 100 155 270 390 520 670 850 1035 1200

as CDX and ITraxx, high yield ETFs, and leveraged
loan indices to estimate market sentiment.

PricingDirect |

a JPMorgan company
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Collateralized Loan Obligation Evaluations

Product Overvi ew

> The collateral varies based on the type of deal.
Broadly syndicated deals consist primarily of
senior secured loans of large companies, while
middle market deals consist of small to mid-cap
company loans. In most cases, the collateral in
CLOs is dynamic and managed by a collateral
manager.

> CLO tranches and collateral may be fixed or
floating rate. Tranches with original ratings less
than AAA, the subordinate tranches, provide
credit support to the senior (AAA) tranches.

JPM | ndex Coverage: €-
CLA E

> Pri ci ngbDirect is pl eased to
announce it has been designated as
the sole pricing agent for the J.P.
Mrgan European Col |l ateralized Loan
OGbligation Index (€ CLOE index
which is the first benchmark for
broadl y syndi cated Euro-denon nated
CLO debt .

> Market-based, same day evaluations for over

22,000 CLO securities across US and
International markets.

Comprehensive pricing coverage of CLO
securities from AAA-rated tranches through
unrated equity; from top tier Broadly Syndicated
USD deals to European SME CLOs.

Comprehensive price challenge process with
direct evaluator involvement; clients can
register price challenges and receive real-time
challenge responses.

Products Tranches* Deals*

US CLOs 17,000+ 2,400+

European CLOs 5,000+ 545+
SME CLOs 50+ 20+
*As of 3/31/2024

Eval uati on Met hodol ogy

Collateral Analysis Deal Analysis
Broadly Syndicated / Mid Market Manager
Loan vs Bond Reinvestment Period
USDvsEUR Language
Libor vs SOFR vs Euribor vs Fixed Leverage

Market Sentiment Analysis

CLO Colour Gathering Colour Analysis
Offer Sheets Treasuries / Swaps
Bid Lists Loan Market Movement
Client Dialogue CDS Indices
Primary Market Colour High Yield ETFs

Discount Rate Calibration
Term Structure
Manager Tier Basis
Capital Structure Adjustments
Deal / Collateral Performance and Liquidity Adjustments

Quality Control

Changes in Prices, Discount Rate, and Bid Offer Spread
Redemption, New Bond Additions and Negative Convexity Adjustments

Valuation Delivery
FTP, PricingDirect Website, Excel Add-In, API

PricingDirect

a JPMorgan company
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Enmer gi ng Markets Debt

Methodology:

In preparing its evaluations, PricingDirect relies on
information received from J.P. Morgan’s global EM
trading desks, including the latest trader color, analytical
outputs, and closing prices for both local currency and
Eurodollar securities. PricingDirect also receives
information from other market participants via electronic
trading platforms such as TRACE, and/or third-party
vendors. The information that PricingDirect receives
from other sources is used in conjunction with the
information obtained from the J.P. Morgan trading desks,
or to perform quality control on that information.

PricingDirect Emerging Markets Product Offerings

For each evaluated security, PricingDirect can provide the
following information:

Clean bid, mean, and offer prices
Dirty bid, mean, and offer prices
Trading convention (clean/dirty)
Currency

Accrued interest

Inflation factor (if applicable)
Unitary pricing factor (if applicable)
Liquidity score

Emerging Markets Debt Evaluations

l. Coverage By Currency

Total Total

Count Pct.

Local 48,992 85.9%
usD 6,818 12.0%
EUR 6594 1.2%
GBP 44 0.1%
Other 505 0.9%
Total 57,053 100%

Eastern ;
Supranational
Europe 1.0%
1.8% R
Caribbean
Middle =
East/Africa
3.3% —~— ol
Latin _—
America

5.2%

Il. Coverage By Region and Country

Total of which of which Total
Count Hard Ccy. Local Ccy. Pct.
Asia 48,694 3,299 45,395 85.3%
China 42,949 940 42,009 75.3%
India 1,568 218 1,350 2.7%
South Korea 1,323 673 650 2.3%
Hong Kong 668 539 129 1.2%
Singapore 474 195 279 0.8%
Other 1,712 734 978 3.0%
Latin America 2,973 1,683 1,290 5.2%
Brazil 1,137 292 845 2.0%
Mexico 634 461 173 1.1%
Chile 344 259 85 0.6%
Argentina 222 186 36 0.4%
Peru 169 110 59 0.3%
Other 467 375 92 0.8%
Middle East/Africa 1,896 1,374 522 3.3%
United Arab Emirates 295 292 3 0.5%
Turkey 211 159 52 0.4%
Egypt 156 67 89 0.3%
Qatar 130 124 6 0.2%
Saudi Arabia 128 96 32 0.2%
Other 976 636 340 1.7%
Eastern Europe 1,046 702 344 1.8%
Russian Federation 364 197 167 0.6%
Romania 111 86 25 0.2%
Poland 94 57 37 0.2%
Hungary 93 51 42 0.2%
Ukraine 75 60 15 0.1%
Other 309 251 58 0.5%
Supranational 546 28 518 1.0%
Caribbean 1,078 975 103 1.9%
Western Europe 461 0 461 0.8%
North America 333 0 333 0.6%
Oceania 26 0 26 0.0%
Total 57,053 8,061 48,992 100%
* Data as of January 2023

PricingDirect

a JPMorgan company
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Artificial Intelligence Models and Methods

Neur al Net wor ks

European Corporate Bonds LSTM NN

» Multi-layered Neural Network — PricingDirect has developed a
complex neural network model to analyze observable market
color and identify outliers.

» Variability of input factors — Quantitative and qualitative input
parameters to capture details impacting the current yield.

» Fast and precise analytics — NN computes thousands of yields
in less than 5 minutes and allows comparison across various
sectors, currencies and credit rating.

Municipal Bonds RNN

» Large-Scale NN — Municipal bonds Neural Network processing
data from 30,000+ issuers with over 900,000 evaluated

securities.
Financial | EUR | ES | HY
12
11 L 4
10 py
9 °
8 L4 o ° : ®
7 ] *
g P * § .
4 t e ®» ot
3
2
0 2 4 6 8 10 12

& LSTM predicted yield Color source 1yield @ Color source 2 yield

Al Clustering and Ensenbl e
Met hod

Best Color Model

» Process control — systematically selecting best level
considering source hierarchy, trade/quote size, timestamp
and supporting colors.

» Utilization — Average color utilization rate increase from
44.39% to 80.21%.

Dynamic BO spread

» Random Forest — Powered by ensemble method to
reduce the risk of overfitting.

» Dynamic — Reflecting market insights in a timely manner.

Bid Spread
80 .
70 -
60 O °
50/ #p o X, s .
. %,
0 |8 |8 .
30 51T 5 0 T
:
20
Apr9 Apr11 Apr13 Apr15
2024

Benchmar ki ng

Benchmark securities — Every corporate security has
assigned benchmark government bond and respective
yields.

Tracking risk parameters — Duration and convexity
computed for every security and utilized when.

Colour comparison — Market quotes and trade colour is

compared against predicted price movement and
outliers analysed in the context of market events.

CLARHG | 1STLIEN | GBP | N

7 0,054
6,5 -0,056
6 -0,058
55 0,06
X 0,062
0,064
4,5 -0,066
4 0,068
3, 5 R e N 0,07
S I L © ,Lb"’ RN
AN O S Q‘}: R
N '& N '\, v "1/

Benchmark yield (T-1)
 Yield (T-1)

mm Benchmark yield
s Market color yield
==@==Benchmark yield change
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Derivatives Evaluations

Overvi ew

> Evaluated pricing:

* Access to trading desk insight

* Compliant pricing model

* Benchmark against contributor marks

> Price confirmations and challenges:
> Dedicated challenge tool
* Evaluator insights

> Comprehensive delivery options:
*  Flexible file formats
° Multiple delivery channels

O ferings

>

Interest Rate Derivatives: Interest Rate Swaps (including Vanilla,
Amortizing, Zero-Coupon. Non-Deliverable, CMS, Cancellable),
Cross Currency Swaps, Basis Swaps, Forward Rate Agreements,
Inflation Swaps, Interest Rate Swaptions, Interest Rate Caps &
Floors, Inflation Caps & Floors.

Credit Derivatives: CDS Single Names, CDS Indices, CDS Index
Tranches, CDS Index Options, CDS on CMBX, iBoxx Total
Return Swaps.

FX Derivatives: Swaps, Forwards, NDFs, Options, Exotics
(including Barrier, Binary, Touch, Basket, Asian Options), Volatility
Swaps, Variance Swaps.

Equity Derivatives: Options, Forwards, Variance Swaps, Barrier
Options, Asian Options, VIX Options, Total Return Swaps.

Commodity Derivatives: Swaps, Forwards, Options (Energy,
Agricultural, Precious Metals, Base Metals), Total Return Swaps.

FOLLOW THE SUN OPERATION

REAL TIME DATA

EVALUATOR INSIGHT

PROPRIETARY MODELS

STATE OF ART INFRASTRUCTURE

CUSTOMIZABLE SOLUTIONS

ADDED TOKYO INTRADAY SNAP

PricingDirect

a JPMorgan company
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Additional Services

Validatio@ Li quidity Report and@cores

PricingDirect offers Validation +, a customized, enhanced price validation tool for all fixed Key Benefits:
income instruments (2+ million securities). PricingDirect has offered standard validation
comments for years and now offers enhanced price validation techniques for day-over-day > Insightful for fixed income portfolio liquidity analysis.

price movements, in addition to the static +/- 2% tolerance. Clients may opt to receive

validation comments based on the new methodologies listed below: > Liquidity ranking of a portfolio’s holdings at universe and asset class levels.

> Convenient for time series and short-term trend analysis review by risk managers.
Sector Level Outlier Detection

N . . > Valuable for compliance reporting and regulatory purposes.
» The validation technique returns comments for any day-over-day price movement that

falls outside of 2 standard deviations, at a subsector level. Key features:
10-YR Treasury Benchmark > Provides two sets of liquidity scores (1-10) daily at the fixed income universe level and at an asset class level.
> An enhanced version of the static +/- 2% rule, this calculation factors in daily market (Score 1 denoting the lowest, Score 10 denoting the highest).

movements through the 10-YR Treasury. The validation technique returns comments for

> Liquidi fferi fi ity level bid-off f 2.5 million fi i iti
VT CEE S [BREE TEYETETaH B, 5o e s (o (e Terea I (s ISR, iquidity score offering accounts for security level bid-offer spreads for over 2.5 million fixed income securities

that are evaluated by PricingDirect on daily basis.

» Liquidity score calculations are inclusive of traded volume from the public domain and .1 P Maraan trade data

Internal PricingDirect Process Client Fields Available (CUSIPASIN level) Month Weighted Average  Liquidity ;0
( \ ’ N $300.000 Spread Cost
Subsect 4 N\
or 1 Field 1 Field 2 Field 3 $250.000 Nov-19 0.6283 $ 88,254.40 712
Dec-19 0.6176 $87,101.22 712
Subsect Compute min/max px Min Px Move $200.000 Jan-20 0.6365 $ 88,364.64 712
or2 movement, mean, rpedian, . Max Px Move Feb-20 0.6965 $97,122.08 712
= standard deviaion Dotu“'? ' Mr\li,?:n . $150.000 Mar-20 1.9906 $281,234.06 712
—_— etection

Subsect (Y/N flag) Standard Dev. Comment $100.000 Apr-20 1.9765 $ 278,342.94 712
or X g J \ ‘/ Y J May-20 1.8397 $260,224.48 712
$50.000 Jun-20 1.5802 $ 226,498.66 712
[ Bondsthat are not outliers will be noted as such. | $0 Jul-20 10131 $143,253.61 712
Fields 2 and 3 are only available for bonds that a A o o 60606 Aug-20 1.0243 $ 144,038.63 712
breach tolerance NN DD D VYV YV Y Sep-20 1.0201 $138,411.07 712

< 2 ' " & B @Y PR
< 9 <8 S Al Oct-20 1.0325 $141,329.27 712
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Additional Services

Fi xed | ncone Rep@s

> Risk reports are provided across:

More than 300 security sub-sectors

For 1-, 2-, 3-month holding periods
For time horizons ranging from 1-5 days

Raw price movement
Percentage price movement

> Risk statistics are compiled for:

> Risk statistics include:
Standard deviation of price
movement
Percentile price movement
Dollar-weighted price return
Worst 1-day return

US CLO 2.0 Broadly Syndicated - Orig A

03-Feb 2020 to 30-Apr 2020 | Number of Bonds: 1281

TIype: Raw Price Movement

Type: Percentage

ice Movement

Time Time
S ez 1 St Dev 2 5t Dev 3 5t Dev Horizon | 1StDev | 2StDev | 35t Dev
g 1-day 1.5116 3.0231 4.5347 1-day 1.8327% | 3.6655% | 5.4982%
ol
2 2-day 22991 4.5981 6.8972 2-day 2.7668% | 5.5337% | 8.3005%
= 3-day 3.0997 6.1995 92992 3-day 3.6576% | 7.3752% |11.0628%
&
a 4-day 3.6697 7.3364 11.0091 4-day 43274% | 8.6548% | 12.9822%
o
r': 5-day 41266 8.2533 12.3799 5-day 4.7942% | 9.5883% | 14.3825%
_-:: Raw Price Movement by Percentile Price Return for 3 Month Holding Period
= 1-Day Series aver 3 Months
= -9.6953%
=
T0.27%(4.55%(31.73%{50.00%68.27%|95.45%499.73% 3 Worst 1-Day Price Returns
8'%?9 3'0929 -0.0042|-0.0005 0.0027|2.1066|6.2668 _7.0762% _5.2196% _2.7076%
Feb 23 Mar 31 Apr 30 Feb 23 Mar 31 Apr 30
Weighted Average Weighted Average Weighted Average|Weighted Price Weighted Price(Weighted Price|
Price Price Price Tolerance Tolerance Tolerance
98.7924 86.4258 89.4663 0.3278 2.8546 2.8574

) ®
Back- Test i rigul
C A\
» Of the 8,989,281 trades approximately
5.310,978 of the PricingDirect evaluations
were found to be within $0.25 of the trade
price.

> Back-testing is utilized as a tool by
management to assess the accuracy of our
prices and to prove any absence of bias.

On a “T+1” basis, prices released
as of “T” are compared to actual
trade prices, also as of “T".

Each asset class has its own price
tolerance, which is a function of the
bid/offer spread.

Actual Trades Comparison for All Asset Classes

6.000.000,00
5.000.000,00
4.000.000,00
3.000.000,00

2.000.000,00

1.424.38

1.000.000,00

377.712
35.537 17.724 34.882 62.918 122’43 l

0,00 — —
Above3 3 25 2 15 1 0.5

5.310.978

0

0

1.215.845

237.718
] 70.883 30.238 13768 6.024 24.631
|

05 4 15 -2 25 -3Below-3
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Summary

Fixed Income and Derivatives Pricing

» PricingDirect provides evaluated pricing for a wide universe of fixed income &
derivative instruments.

» Utilizing market intelligence from buy-side & sell-side market participants, the J.P.
Morgan trading desks & quantitative research teams, & electronic trading platforms,
PricingDirect is able to price nearly 2.8 million securities multiple times a day.

» We consistently enhance our coverage capabilities to meet client demand and
adjust our delivery mechanisms to fit within each client’s workflow.

» As independently attested to annually through its SSAE 18/ISAE 3402 Type II,
PricingDirect’s evaluators adhere to extensive quality control processes and
procedures that cover all of our asset classes & services.

3 B @ 8

===
Client Transparency- Evaluation Board and Valuation
Confidentiality Direct Methodology Document Support Committee

<3

Direct Access to
PricingDirect Evaluators

Fixed Income Pricing

PricingDirect uses market-based cash flow
generators, innovative OAS modeling techniques,
and real-time access to primary and secondary
markets to produce evaluated fixed income pricing
and analytics on a variety of fixed income asset
classes.

Derivatives Pricing

Qur derivatives teams leverage market data from
).P. Morgan trading desks and external data
providers, and use internal models developed by
J1.P. Morgan Research to provide derivatives
pricing and perform valuations on a wide range of
products across multiple market closes.

Q
00
000

Featured Market Closes

« Two APAC Closes

« Two Central Europe Closes
« Two London Closes

» Five New York Closes

PricingDirect

a JPMorgan company
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CONTACT US

)

INQUIRES

pd.inquiry@jpmorgan.com
US: +1800 792 9612
Global: +1212 272 9650

i

SUPPORT
d_support@jpmorgan.com
Hong Kong: +852 2800 1539
London: +44 207 777 5577
New York: +1 800 477 0406
Singapore: +65 6882 1539
Sydney: +61 2 9990 1539

@

LEARN MORE
www.pricing-direct.com

FOR INSTITUTIONAL & PROFESSIONAL CLIENTS ONLY — NOT INTENDED FOR RETAIL
CUSTOMER USE

©JPMorgan Chase & Co. All Rights Reserved. JPMorgan Chase Bank, N.A. (JPMCB") Member FDIC. All services are
subjecf fo opp|icob|e laws and regu\oﬂons and service terms. Not all produc’rs and services are available in all geogrophic
areas. Eligibility for particular products and services is subject to final determination by J.P. Morgan and/or its
affiliates/subsidiaries. PricingDirect Inc. (”PricingDirecf”) does not provide any accounting, regu|ofory/ tfax, investment, or
legal advice. The recipient must make

an indepemdenf assessment of any |ego|, credit, tax, regu|0fory and accounting issues and determine with its own
professiono\ advisors any suifobi|ify or appropriateness Imp\icofions and consequences of any fransaction in the context
of its porficu|or circumstances. This document is provided for information purposes om|y and is not intended as a
recommendation or an offer or solicitation for the purchose or sale of any security or financial instrument. A|‘rhough the
information contained herein has been obtained from sources believed to be reliable, its accuracy and completeness
cannot be guaranteed.

PricingDirect is a Who”y—owned subsidiory of JP Morgan Chase & Co. PricingDirect is neither a broker-dealer nor a
member of any Exchonges or se|1(—regu\o’ror\/ organizations. PricingDirect does not hold securities or trade, and pricing
services provided by PricingDirect are not infended to be, nor should They be considered an offer to purchose or sell
securities or as a representation that a purchose or sale could be occomp\ished at such price. Research services referenced
are products of JP. Morgan Securities,

LLC ("JPMS, LLC", Member SIPC, Finra, the NYSE and most major exchanges) and or JPMCB. Securities products and
trading services are offered through JPMS, LLC in the United States.

J.P. Morgan, JPMorgan, JPMorgan Chase and Chase are marketing names for certain businesses of JPMorgan Chase

& Co. and its subsidiaries worldwide. JPMCB is regulated by the Office of the Comptroller of the Currency in the
US.A, by the Prudential Regulation Authority in the U.K. and subject to regulation by the Financial Conduct Authority
and to limited regulation by the

Prudential Regulation Authority, as well as the regulations of the countries in which it or its affiliates undertake regulated
activities. Details about the extent of our requlation by the Prudential Regulation Authority, or other applicable regulators
are available from us on request.

©2024 PricingDirect Inc. All rights reserved. PricingDirect®, TransparencyDirect® and PricingStudio® are registered trademarks of JPMorgan
Chase & Co.
J.P. Morgan Securities LLC is a registered broker-dealer and a member of the NYSE, FINRA, and SIPC. v. 20230316
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