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This document or p ion and all data, ir ion and all other contents or materials contained herein (collectively, the “Document”) were intended and
prepared for general informational purposes and discussion purposes only, and this Document does not create any obligations on the part of Aon Securities,
Inc. or its affiliated companies (collectively, “Aon”). This Document is intended only for the designated recipient to whom it was originally delivered by Aon
and any other recipient to whose delivery Aon expressly consents in writing (each, a “Recipient”). This Document is strictly confidential and no Recipient
shall reproduce this Document (in whole or part) or disclose, provide or make available this Document, or any portion or summary hereof, to any third party
without the express written consent of Aon. The use of this Document is governed pursuant to an executed written non-disclosure agreement between Aon
Securities, Inc. and Your Company. This Document should not be construed as advice, opinions, or statements on any specific facts, situations or
circumstances and Recipients should not take any actions or refrain from taking any actions, make any decisions (including any business or investment
decisions), or place any reliance on this Document. The information in this document is based on or compiled from sources that are believed to be reliable,
but Aon has made no attempts to verify or investigate any such information or sources. Aon undertakes no obligation to update or revise this Document
based on changes, new developments or otherwise, nor any obligation to correct any errors or inaccuracies in this Document. This Document is made
available on an “as is” basis, and Aon makes no representation or warranty of any kind (whether express or implied), including without limitation in respect of
the accuracy, completeness, timeliness, or sufficiency of the Document. This Document is not intended, nor shall it be considered, construed or deemed, as
(1) an offer to sell or a solicitation of an offer to buy any security or any other financial product or asset, (2) an offer, solicitation, confirmation or any other
basis to engage or effectin any transaction or contract (m respect ofa security, financial product or otherwise), or (3) a statement of fact, advice or opinion by
Aon or their respective directors, officers, employ ively, the “Representatives”). Any potential transaction will be made or
entered into only through definitive agreements and such olher documentation as may be necessary (including, as applicable, any disclosure or offering
materials provided by Aon Benfield Securities, Inc. or its appropriately licensed affiliate(s) that contain important information regarding, among other things,
certain risks associated with an offering or transaction that may be described in this Document), and such definitive ag and other doct n
should be read carefully before determining to enter into any transaction. Any projections or forward-looking statements contained or referred to in this
Document are subject to various assumptions, conditions, risks and uncertainties (which may be known or unknown and which are inherently unpredictable)
and any change to such items may have a material impact on the information set forth in this Document. Actual results may differ substantially from those
indicated or assumed in this Document.

To the maximum extent permitted by law, Aon and all its affiliates and their respective Representatives disclaim any and all liability relating to this Document,
and neither Aon nor any of its Representatives shall have any liability to any party for any claim, loss, damage or liability in any way arising from or relating to
the use or review of this Document (including without limitation any actions or inactions, reliance or decisions based upon this Document), any errors in or
omissions from this Document (including without limitation the correctness, accuracy, completeness, timeliness, sufficiency, quality, pricing, reliability,
performance, , or less of the ir i in this Document), or otherwise in connection with this Document. To the maximum
extent permitted by law, neither Aon nor its Representatives will be liable, in any event, for any special, indirect, consequential, or punitive loss or damage of
any kind arising from, relating to or in connection with this Document. Aon does not provide and this Document does not constitute any form of legal,
accounting, taxation, regulatory, or actuarial advice. Recipients are advised to consult their own professional advisors to undertake an independent review of
any legal, accounting, taxation, regulatory, and actuarial implications of anything described in or related to this Document and any prospective transaction
described herein. To the extent this Document includes, makes use of or describes intellectual property or other information owned by Aon , Aon reserves
and retains all of its rights in such property and information (including without limitation all intellectual property rights associated with all aspects of the
PathWise™ system) and Aon grants to Recipient no rights or license (express or implied) to this Document or any portion hereof. Recipient acknowledges
and agrees to the foregoing terms and conditions by its acceptance, use or review of this Document or any portion or summary hereof.
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Time vs. Frequency

S&P 500 Index Return Annualized Volatility (1990 to 2017)
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Time vs. Frequency

S&P 500 Index Return Volatility and VaR by Frequency

Frequency Time-Invariant Annualized 99.5% Empirical Annualized
Volatility Volatility VaR Empirical VaR
Daily 1.1% 17.5% 3.9% 69.3%
Monthly 4.2% 14.5% 19.3% 75.3%
Quarterly 7.9% 15.5% 26.9% 64.2%
Yearly 17.7% 17.5% 43.5% 43.5%
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Time vs. Frequency
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Time Series Analysis
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Daily Return Percentile Estimation
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Wavelet Analysis

Wavelet coefficient Wavelet Filter
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Wavelet Analysis

Level (j) Frequency Scale (1/Frequency)
1 [1/4,1/2] 2 -4 days
2 [1/8,1/4] 4-8days
3 [1/16,1/8] 816 days
. 4 [1/32,1/16] 16-32 days
' 5 [1/64,1/32] 3264 days
6 [1/128,1/64] 64128 days
7 [1/256,1/128] 128 - 256 days
Tty 8 [1/512,1/256] 256 — 512 days
T,
L
J
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Wavelet Analysis
Time-
LU Y ——— ARMA+ GARCH Volatility, VaR
Analysis
W, GARCH Volatility, VaR ——
W GARCH Volatility, VaR
Wavelet 2 .
Enhanced . : Aggregation
Analysis L— : e ———————— Volatility, VaR
WJM GARCH Volatility, VaR
VJ’M ARMA Expected Value ——
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Wavelet Analysis

Wavelet Based Dialy Return Percentile Estimation
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Back-testing in the paper

= Medium Volatility (2007 Year End: 1.1%)
= Low Volatility (Sept. 2017: 0.5%)
= High Volatility (Sept. 2008: 2.6%)
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Implementation and Extension

Challenge

= Separate calibration and calculation at 8 or more levels

= Simulation based VaR estimation at each level: 10k simulation for each
Parallel Computing

GPU cores

Smart

Middleware
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The Age of Accelerated Computing Continued...

*Fermi GPU Server 2013

*GPUrcuBLAS
r
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*Volta GPU Server 2018

*HPE Applications Amber 16 “GPU “cuBLAS
CHROMA 2018 tion
Gyrokinetic TC 2017
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SPECFEM3D 2018 r y
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Advances in Technology allows us to perform complicated calculations in a fast and cost-effective way.

In 5 years, memory size went from 6 GB to 516 GB, and memory speed went from 192 GB/s to 900 GB/s, and from throughput

from 1.5 Tflops to 16 Tflops in single precision ---eye watering figures
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Implementation and Extension

Use Wavelet based ESG for ALM, SAA, and Capital Analysis
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