Financial Analytics &
Data Visualization

Expanding our Knowledge with Open Source Software



Data Visualization

Pensmns

Risk Budgetting
.._: ::; Return on Equity
Hs i Cloud ree

ss B1g Data

]

T Qo

2 dolvency II
3

E'

Performance

Return on Ca
Data Manipulat

© Copyright of E8 Consulting Asia Limited

Distribution or reproduction of this material only with prior written consent



e Life Insurance Sector

* Current Challenges:
* Low interest rate environment, with increased probability that rates
will remain low
* Complex regulatory environment (Solvency II)
* More stringent capital regulations (Solvency II, RBC 2 etc)
* Less accessible derivatives markets (partially due to regulations) for
hedging out risk

* Areas of Focus:
* ORSA
* ERM
* ALM & Capital Management

* Tools:
* Economic Scenario Generators (B&H, ORTEC, Conning AM ...)
* Risk measurement (Barra, UBS, Credit Suisse, RiskMetrics ...)
* Policy Pricing & Management (Prophet, MoSes or Axis)
* Market Information (Bloomberg, Reuters, MorningStar, Lipper)
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| Agenda Financial Analytics & Data Visualization
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R Financial Analytics & Data Visualization

* The benefits of using Open Source Software R

* No license Fee. Accessible to anyone interested.

* Used by a large community worldwide, including various large financial
institutions. > Actively being developed & Easy to find documentation on R.

* Easy to integrate with other systems, such as Bloomberg, Excel, C++, Python,
Perl, SAS, etc

* Powerful Financial Analytics engine & Very strong Data Visualization tool
(with many add-on packages)

* Great platform for reproducible research

* Disadvantages
* Steep learning curve — despite all the documentation
* Not the fastest programming language!
* Challenging with large datasets (although commercial packages are available
to solve this)
* Not all add-on packages are of equal quality
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R Financial Analytics & Data Visualization

* Possibilities within R

* ARCH, GARCH, MARCH modeling

* ARIMA modeling

* Performance Analytics (Information Ratio, Sharpe Ratio, Calmar Ratio etc)
* Risk Analysis (VaR, CVaR, Expected Shortfall)

* Factor Analysis

* Efficient Frontier, Backtesting based on the Efficient Frontier

* Black-Litterman Model

* Option Analysis, tools for Option pricing (including Swaps)

* Dependency modeling (Copulas)

* ESG Engine

* 5-6 Actuarial Packages
* Full automated Market Reports & DashBoards

* Interactive webs apps
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Market Reports
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Risk-Return 2007-2014
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I Market Reports
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Stock Scatter Plot ~ 2014
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I M d rkEt Re pO rtS y 2007 — 14 Drawdown, Color by Sector
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Market Reports
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| Market Report

Circular Plot ~ Yesterday
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' Risk AnalySiS Equity Performance
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Risk AnalySiS Credit Risk Classification
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RiSk Ana IySiS World Indices Risk Classification
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Risk Analysis &
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Performance Attribution m
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' Ma rkEt Re pO rtS Cumulative Return ~ 1999/14
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I M d rkEt Re pO rtS Correlations before & after GFC
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| Performance Measures Period 1999-2014

Annual Returns

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

SPY 20.38 -8.74 -11.84 -21.58 28.18 10,69 483 15.91 5.16 -36.68 26.34 15.05 19 16.13 32.31 298
AAGPX -4.88 1127 193 -17.83 35.3 19.15 8.71 18.76 3.05 -38.52 TN 14.11 -2.68 18.84 34.48 0.09
I AUIAX 18.02 14.57 -19.62 -19.865 19.35 2354 16.13 2397 oty -34.45 16.42 18.32 3.45 13.81 ATy 0.49
BHBFX 3.62 0.8 1.23 -9.08 15.24 2.14 =219 12.058 223 -19.81 2482 8.24 1.74 10.99 3061 -0.57
CABDX 10.78 13.62 -2.09 -26.57 319 11.19 3.9 16.95 5.9 -40.79 20.94 13.07 5.63 17.91 3417 -1.89
CGRWX -4.79 -1.52 2599 -12.41 3219 15.19 6.48 15.9 6.29 -41.51 336 1472 -4.78 13.59 30.29 =112
EHSTX 3.35 14.97 1.67 -15.86 23.32 16.23 11.52 18.87 10.02 -34.31 17.03 10.03 -4.47 19.87 29.38 257
HDGYX 5.07 0.8 -4.13 -13.71 264 12.48 5.87 20.13 8.19 -31.53 2429 13.7 1.33 13.56 31.44 239
KDCAX -10.85 15.79 1.54 -15.3 32.38 9.32 1.83 15.39 12.3 -35.91 24.84 10.34 -0.33 9.62 30.71 0.87
LEIFX 1764 -10.98 -11.25 -15.48 2432 13.05 3.32 2313 212 -28.5 15.66 11.57 7.41 11.35 3164 -3.43
NEPBX 716 1] -3.55 -24 B2 3528 18.75 17.51 12.95 962 -51.98 55.54 15.26 -11.58 16.67 31.26 -2.99
OLVAX 11.74 565 -13.48 -22.81 2523 1483 377 2021 -1.73 -39.07 325 12 -4 87 168.41 3574 1.32
PGRWX 1.22 7.96 6.53 -18.86 272 10.91 5.2 15.96 5.72 -38.77 29.46 14.4 -4.62 19.02 35.37 0.45

Information Ratio

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
AAGPX -113 0.86 0.58 012 028 0.41 0.23 0.14 -0.09 -0.06 0.02 -0.04 -0.14 012 0.1 -0.14
I AUIAX -0 1.11 -0.34 0.07 -0.38 0.64 0.51 0.38 0.66 0.05 -0.36 0.14 0.05 -0.11 0.2z -0.12
BHBFX -0.81 0.9 0.62 0.55 -0.58 -0.13 -0.38 021 -0.15 0.57 -0.06 -0.33 -0.01 -0.25 -0.08 -0.18
CABDX -0.41 0.85 0.38 -0.15 0.14 0.0z -0.04 0.05 0.03 -0.08 017 -0.08 012 0.08 0.08 -0.24
CGRWX -114 0.32 0.58 0.3 0.15 022 0.08 0 0.05 01 0.21 -0.1 -0 -0.12 -0.09 -0.19
EHSTX 077 1.0 0.58 0.2 019 0.27 0.31 0.15 0.1% 0.05 -0.27 -0.18 0.2 -0.1 -0.14 -0.02
HDGYX -0.71 0.89 0.34 0.27 -0.07 0.09 0.05 0.21 0.12 0.12 -0.06 -0.05 -0.02 -0.12 -0.04 -0.03
KDCAX -1.38 1 0.57 0.21 016 -0.07 -0.14 -0.03 0.28 0.03 -0.05 0.2 -0.08 -0.31 -0.08 -0.1
LEIFX -0.12 -0.04 0.02 0.07 -0.16 012 -0.07 0.37 -0.13 0.18 -0.36 -0.13 0.1% 022 -0.03 0.3
NBPBX -0.56 0.37 0.31 -0.08 027 0.38 0.53 012 018 027 066 0.0 -0.38 002 -0.05 -0.28
OLVAX -0.37 0.61 -0.06 -0.04 0.04 0.21 -0.05 0.21 027 -0.05 0.16 -0.11 0.2 0.01 0.16 -0.08
PGRWX -0.83 0.73 022 0.09 -0.04 0.01 0.02 0 -0.48 -0.05 0.0% -0.03 0.2 0.13 0.14 -0.12
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Performance Measures Periods 1999 — 2007 & 2008 - 2014
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| Risk Analysis Period 2001-2014

Value At Risk Annualized
SPY AAGPX ACTIX ANDAX AUIAX BHBFX CABDX EHSTX HHGAX KDCAX LEIFX OLVAX PGRWX

Historical 95% -31.3 -30.34 -30.44 -28.07 -2713 -17.85 -Z8 67 -29.68 =287 -27.86 -26.98 -33.25 -31.55
Gaussian 95% -32.98 -32.4 -32.82 -32.09 -28.26 -19.22 -33.48 -31.84 -31.19 -30.24 -28.58 -38.2 -33.76
Modified 95% -26.85 -29.9 -28.65 -20.69 -Z2.4 -17.66 -27.99 -26.76 -28 -2572 -25.94 -31.76 -30.33
Historical 99% -56.51 -57.29 -55.93 -58.78 -52.18 -33.83 -57.28 -56.2 -55.49 -52.79 -50 -52.91 -56.42
Gaussian 99% -46.83 -45.06 -45.77 -4562 -40.18 -27.35 -47.5 -45.25 -44.35 -42.85 -40.59 -51.37 -47.81
Modified 99% -55.95 -85.21 -87.04 -55.28 5362 -45.54 -108.38 -88.82 -86.37 -85.27 -756 -105.83 -87.78

DrawDown Ratios
SPY  AAGPX ACTIX ANDAX AUIAX BHBFX CABDX EHSTX  HHGAX KDCAX LEIFX OLVAX  PGRWX

Sterling ratio 0.0761 0.1044 0.0862 01017 0.1155 01288 0.0707 0.0952 01209 0.0985 0.0839 0.06 0.0602
Calmar ratio 0.0859 0.1218 01007 01187 0.1402 01666 0.083 0.1185 01441 01179 01011 0.07 0.0653
Burke ratio 0.0521 0.0837 0.068 0.0204 0.0812 0.1053 0.0424 0.0729 0.0864 0.0554 0.0804 0.039 0.0431
Pain index 01181 0.09592 01009 0.0985 0.1364 0.0408 0.1197 0.0862 0.094 0.0769 0.1097 01308 0128
Ulcer index 01762 0.1688 0.1676 0.1678 0.2031 0.0702 0.1876 0.1414 0.1501 01328 0.164 01977 0.2014
Pain ratio 0.3441 06294 0.4943 06162 0.4081 11515 0.3151 06183 0.6904 0.6487 0.3567 0.2461 0.2587
Martin ratio 0.2247 0.371 0.2974 0.3519 0.2747 0.6665 0.2009 0.3772 0.4323 0.3759 0.2386 0.1625 0.1664
Total Risk

AAGPX  ACTIX  ANDAX  AUIAX BHBFX CABDX EHSTX  HHGAX KDCAX LEIFX OLVAX  PGRWX
Specific Risk 0.0516 0.0557 0.0697 0.0935 0.0434 0.0621 0.0611 0.0703 0.0524 0.0433 0.0531 0.0563
Syslematic Risk 01937 0.1954 0.18559 0.1478 01111 01865 0187 01799 01793 0.1695 02145 01999
Total Risk 0.2004 0.2032 0.1985 0.1749 0.1193 0.206 0.1967 0.1931 0.1368 0.1762 0.2226 0.2077
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| Risk Analysis DrawDowns Period 1999-2014

SPY AAGPX

From Trough To Depth Length To Trough Recovery From Trough To Depth Length To Trough Recovery
1 2007-10-10 2009-03-09 2012-08-16 -0.5519 1224 355 869 1 2007-07-16 2009-03-09 2013-02-01 -0.5974 1399 418 983
2 2000-03-27 2002-10-09 2006-10-26 -0.4752 1657 637 1020 2 2001-05-22 2002-10-09 2003-12-18 -0.2438 547 345 301
3 1998-07-19 1958-10-15 1988-11-17 -0.116% 87 64 23 3 19959-05-14 2000-02-25 2001-05-18 -0.2853 507 1959 308
4 2000-01-20 2000-02-25 2000-03-17 -0.0830 41 28 15 4 2014-08-19 2014-10-15 A -0.0813 20 19 MA
5 2007-07-20 2007-08-15 2007-10-05 -0.0805 55 19 36 5 2008-05-10 2008-08-13 2008-09-20 -0.0854 93 24 69

AUIAX BHBFX

From Trough To Depth Length  ToTrough  Recovery From Trough To Depth Length  To Trough Recovery
1 2001-05-02 2002-07-23 2005-06-01 -0.4701 1025 305 720 1 2007-12-11 2008-03-08 2010-01-08 -0.3409 524 312 212
2 2007-12-11 2008-03-09 2012-03-13 -0.4587 1072 2 760 2 2001-05-23 2002-10-09 2003-12-29 -0.1991 652 345 307
3 2005-10-04 2005-10-20 2006-01-19 -0.1078 74 13 &1 3 1888-07-18 2000-03-07 2000-09-08 -0.1413 291 162 129
4 2007-07-20 2007-08-16 2007-09-26 -0.1038 48 20 28 4 2011-07-25 2011-10-03 2012-01-20 -0.1128 125 50 75
5 2012-04-03 2012-06-04 2012-08-10 -0.0994 @1 43 48 5 2010-04-18 2010-07-02 2010-11-02 -0.0994 140 55 85

CABDX CGRWX

From Trough To Depth Length To Trough Recovery From Trough To Depth Length To Trough Recovery
1 2007-10-15  2008-11-20  2013-01-17  -0.5749 1325 280 1045 1 2007-07-20 2008-03-09 2013-05-14 -0.5828 1465 412 1053
2 2001-05-22  2002-10-09  2005-03-04  -0.4304 950 348 604 2 1999-05-14 2002-10-09 2003-12-01 -0.3404 1144 856 288
3 1999-07-08  2000-02-25  2000-04-12  -0.1685 195 162 33 3 2004-03-08 2004-05-17 2004-11-03 -0.0993 168 50 18
4 2001-02-02  2001-03-22  2001-05-16  -0.1234 72 34 38 4 2014-08-19 2014-10-15 A -0.0878 20 19 N
5 2007-07-16  2007-08-15  2007-10-05  -0.0854 59 23 36 5 2006-05-08 2006-06-13 2006-09-15 -0.0788 92 26 66
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RiSk AnalySiS Drawdowns ~ Information Ratio
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Back Testing
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| Efficient Frontier Base Case
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Efficient Frontier

Portfolio vs Benchmark

Horizon = &m | Smoothing: Sm| Startup: 1m| Shift 1m
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| EfﬁCient FrO ntier ultiple BackTests — Constraints Driven

Portfolio vs Benchmark Portfolio vs Benchmark
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Efficient Frontier

Own Plotting capturing weights
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ESG Engine
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Calibration

ESG Engine
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Monte Carlo — Interest Rates
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ESG Engine Monte Carlo — Interest Rates
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I ESG Engi ne Monte Carlo — All Asset Classes
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Derivatives
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Volatility Surface 12-Sept-2014
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Historical Implied Volatility Distribution
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Historical Implied Volatility for 30day Expir
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Historical Implied Volatility for all Expiries &_
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Range of Implied Volatilities in 2013/2014
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I Disclaimer

The material in this report was produced by E8 Consulting Asia Limited. The information and opinions contained in this report
have been obtained from public sources believed to be reliable, but no representation or warranty, express or implied, is made
that such information is accurate or complete and it should not be relied upon as such. Past performance should not be taken as an
indication or guarantee of future performance, and no representation or warranty, express or implied is made regarding future
performance.

Information and opinions contained in the report are published for the assistance of recipients, but are not to be relied upon as
authoritative or taken in substitution for the exercise of judgment by any recipient, and are subject to change without notice. E8
Consulting Asia Limited may have issued other reports that are inconsistent with, and reach different conclusions from, the
information presented herein. Those reports reflect the different assumptions, views and analytic methods used of the analyst
who prepared them.

This report is not, and should not be construed, as an offer document or an offer or solicitation to buy or sell any investments. E8
Consulting Asia Limited does not accept any liability whatsoever for any direct or consequential loss arising from any use of
material contained in this report. This report is confidential and is submitted to selected recipients only. It may not be reproduced
(in whole or in part) to any other person.
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