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+ Economic Scenario Generator

+ Current Interest Rate Environment and Impact on P&C Insurance
Industry

+ Investment Strategy for A Sample P&C Insurer

+ Q&A
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(0 What is an Economic Scenario Generator (E

+ A stochastic model in most cases
« Can be deterministic, but application would be very limited
«» Randomness: Uncertainty in the future
=« A system of stochastic difference/differential equations
+ A Monte-Carlo simulator
“Monte Carlo methods (or Monte Carlo experiments) are a broad
class of computational algorithms that rely on repeated random
sampling to obtain numerical results; i.e., by running simulations
many times over in order to calculate those same probabilities
heuristically just like actually playing and recording your results in a
real casino situation: hence the name.”
-- Wikipedia
+ A generator of future distributions of different economic variables
+ A generator of time-series of economic variables
+ Not a tool to make forecasts

o conminG CAS CLRS - Boston, MA - 9/17/2013 2




(0 Purposes of ESG

Why do we need a ESG?
+ Business decision making under uncertainty

+ Demand of better risk management from regulators and rating agencies
= Solvency Il
« ORSA
+ S&P
+ AM Best

+ Pricing/valuation of contingent cash flows

o conminG CAS CLRS - Boston, MA - 9/17/2013 3

(0 Clarification of Some Terminology

+ Real world

+ Initial-to-normative vs. normative-to-normative
+ Risk neutral

+ Market consistent valuation

+ Arbitrage free

o conminG CAS CLRS - Boston, MA - 9/17/2013 4

&+ Key Features of an ESG

+ Key economic variables are being modelled
+ Covering a broad range of asset types

+ Dynamic relationships among the variables are captured and
internal consistency are maintained

+ Flexibility and efficiency in calibration and parameter estimation
using benchmark data

+ Models can be fully validated

+ Simulation can lead to unexpected/not-yet-observed but plausible
outcome.

o conminG CAS CLRS - Boston, MA - 9/17/2013 5




Important decisions for an ESG

+ Type of scenarios

« Real World or Risk Neutral

« Initial-to-normative or Normative-to-normative
+ Model choices

« Interest Rate Models

« Credit Models
Inflation Models
Equity Index Models

« Models for additional asset classes and economic variables
+ Model calibration

« Expected level, volatility, and correlation
+ Simulation properties
« Frequency: annual, quarterly, or monthly
Number of periods
Number of paths

o conminG CAS CLRS - Boston, MA - 9/17/2013 6

+ Calibration is a process of setting the parameters so that the
scenarios generated ESG satisfy certain pre-defined quantifiable
characteristics.

+ The goal of a real-world ESG is to generate economic and
financial time series that are “realistic” and reflect the assumptions
of future development of economic and financial variables:

Representing the observed dynamics and distributional
characteristics of historical data
Professional forecasts / Expert opinions

CAS CLRS - Boston, MA - 9/17/2013 7

Interest rate environment

600
10 Year Treasury Yield

500

Interest Rate (%)

90 day Treasury Yield

000

‘Source: Bloomberg

CAS CLRS - Boston, MA - 9/17/2013 8




£100/1/9
zoe/1/te
zoe/ify
10e/1/6
T0e/1/e
ovoz/t/e
600¢/1/2T
600¢/1/5.
8002/1/01
8002/1/¢
Lo0e/1/8
Lo0e/1/t
9002/1/9
s00¢/1/1T
s00e/1/y
v00e/1/6
vo0e/1/2
£00¢/1/¢.
200e/1/2
2002/1/5
T00¢/1/00
T00e/1/e
0002/1/8
0002/1/1
6661/1/9
8661/1/11
8661/1/7
L661/1/6
Le61/1/T
9661/1/2
sest/1/et
S661/1/5.
ve61/1/01
661/1/¢
£661/1/8
£661/1/1
2661/1/9
T66L/1/1T
T66L/1/y

Lozezi
Lozezi
Lhozzih

- AN
- so0ziszn
T
— ao0ziszn

10 Year Treasury Yield

ovziszih
o0ziszit

vooziszn

cooziezn

zo0ziszn

90 day Treasury Yield

As of Date

Term Premium

=

——3Month ——10Year
CAS CLRS - Boston, MA - 9/17/2013

2 2
S S
g g
= =
E E
| |
< <
= =
< <
£ -l
2 8
a a
| |
7] 7]
4 4
5 5
3} 3}
7] 7]
< <
B} B}

US Industrial Credit A Spread

-

=

o162

‘Source: Bloomberg

oseu0En

==
-

=

Source: Global Financial Database; Bloomberg

Source: Bloomberg

100

1800
o
o
o

g 8 8

400
200
000

6) wniwosg wioy

o

350
o
5
o
5
o

050

) ovensasonn

- - -
€ € 1
@ @ 5
= = £
c c c
S S [
= = =
S S s
£ £ e
@ @ 3
o o o
2 ] 3
© © ©
[ [ o
= = =
73 73 3
o o o
2 2 2
[ [ @
g g £
= = =




(0 Im

pact on P&C Insurance Companies

Net investment netincome
income arned  Netunderwriting  Not Capital Gains. Other Income Bofore Income.
Year (51000) gain (loss) (§000) (Losses) (5000) (57000) Tax ($1000)
Wz 1923699 13.438,260) S0 2499107 47330669
201 51,369,890 35212379 7579382 241589 26152788
2010 49861020 8.527.901) 8296007 979289 50,608,505
2000 50918364 1314857 (8254.481) 857,556 4486599
2008 54421335 19,506,667) (21222559 391,505 14,083,709
2007 56,063.181 22831900 8904578 (814,688 89074971
2008 55,084,608 35436197 3594307 2798457 96913569
2005 51,906,655 (6:220758) 12119428 1853805 59659082
2008 1788071 4194824 9192055 (323,184 54851788
200 41151925 (2012620 6518958 44,534,555
2002 1007451 29,368,464 2823786 13822,308
‘Source: AM Best
CAS CLRS - Boston, MA - 9/17/2013 12

& Im

pact on P&C Insurance Companies

110%

105%

100%

Recent History of US P&C industry’s Combined and Operating Ratios

2008 2009 2010 2011 2012

= Operating Ratio Net Investment Income Ratio Combined Ratio

Source: AM Best, Conning analytcs.
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& Im

pact on P&C Insurance Companies

US Property-Casualty Insurance Industry Historical Book Yield
Rates

5.1%

3.9%

2007 2008 2009 2010 2011 2012

==Book Yield

Note: Calculations based on et investment income divided by netinvestable assels.
M3Best, Conning analytcs.
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(0 How to respond strategically?

Asset Allocation

2007 2008 2009 2010 2011 2012 Trend
Net Cash 21% 21% 11% 18% 14% 21%
AAA-A Bonds TEER e TIER B e T
888 Bonds ams 0% o % EE s
High Yield Bonds 7% 6% 8% 7% %% Zoh
Common Stock am 5.0M 59 A% B M
Schedule BA i 1a% 1% 4% 1E A
Investment Real Estate 01% 0.1% 0.1% 0.1% 01% 0.1%
Other 28% 24% 21% 20% 19% 19%
Bond sector Allocation

2007 2008 2009 2010 2011 2012 Trend
Us Gowt 12.7% 12.4% 138% 13.6% 13.2% 106%
corp B Mex xEa Fr 310% Frr
Agency /Muni s s T B 23% nm
Hybrid 0.0% 0.0 0.0% 03% 0% 0.2%
Other Govt 13% 10% 15% 19% 23% 23%
Parents / Subs / Affiliates 0% og% 0% 0.9% 8% 0%
Structured Securities 20.6% 202% 191% 18.2% 19.8% 19.5%
Bond Market Allocation

2007 2008 2009 2010 2011 2012 Trend
Publically-traded Bonds 96.0% 9.1% 95.0% 98B7% 22% %0.6%
Private Placement Bonds 36% 39% 5.0% 63% 7.8% 9.4%
Source: AM Best: Conning anaytcs.

CAS CLRS - Boston, MA - 9/17/2013 15

(0 How to respond strategically?

Quality Distribution
2007 2008 2009 2010 2011 2012 Trend
NAIC1 2.2% 90.1% 88.8% 8.9% 86.5% 84.4%
NAIC2 5.9% 81% 9.2% 95% 108% 12.6%
NAIC3 10% 09% 11% 13% 14% 15%
NAIC4 07% 05% 0.6% 0.8% 0.9% 11%
NAICS 0.2% 03% 0% 03% 02% 0%
NAIC6 01% 01% 0.2% 0.2% 02% 0.2%
Ave. 11 11 11 12 12 12
2007 2008 2009 2010 2011 2012 Trend
Investment Grade 98.0% 98.1% 97.9% 97.5% 97.3% 97.0%
Below Investment Grade 20% 19% 21% 25% 27% 3.0%
Maturity Distribution
2007 2008 2009 2010 2011 2012 Trend
<1y 18.1% 15.6% 15.2% 15.0% 18.2% 15.5%
15¥rs 307% 328% 36.9% 203% a1.9% a13%
510¥rs Bo% 20.9% 28.0% 26.5% 26.4% 26.7%
10-20¥rs 13.4% 13.2% 121% 11.4% 10.7% 10.1%
>20¥rs 8.8% 8.6% 7.7% 6.8% 6.9% 65%
Avg, 77 74 70 67 66 64
‘Source: AM Best; Conning analytics.
0 CONNING CAS CLRS - Boston, MA - 9/17/2013 16

(0 How to respond strategically?

+ Investment strategy: shorten duration, search for additional yield,
buy floating rate assets, use derivatives

+ Underwriting strategy: write less long tailed lines, be more
selective in risks underwritten, change product features (for life
insurers with interest sensitive liabilities)

+ Management needs to evaluate a wide range of options in a
consistent framework

+ The evaluation needs to consider both asset and liabilities, both
risk and reward, and a wide range of possibilities

CAS CLRS - Boston, MA - 9/17/2013 17




(0 Modelling system for strategy evaluation

Interest Rates
Credit Spreads.
Equity Indexes
Inflation, GDP, Unemployment

External Market Value and Cash Flows.
Prepayments

Environment
Credit Rating Transitions

Liabilities

Investment Model Liability Model
Premiums,

Losses and Expenses
CAT models

Detailed Inflation/Trend Models

+ All Major Asset Classes + Dynamic Management Behavior
+ Investment Strategy Shifts
+ Dividends

+ Investment Portfolios

+ Duration, Credit Quality, etc.

+ Rebalancing Correlation

Financing Accounting
Tax Regulatory

GAAP, Stat, IFRS, Fair Value
Balance Sheet

Income and Cash Flow Statements
Regulatory/Rating Agency Capital
Tax Model

IR

CAS CLRS - Boston, MA - 9/17/2013 18

(0 Investment Strategies: An Example of A Long Tailed P&C Insurer

+ Some key long-term economic and capital market assumptions:
» US Inflation: 2.5%
» 3 Month US Treasury Yield: 3.25%
» 10 Year US Treasury Yield: 4.75%
» US Large Cap Equity Index Total Return: 8.5%

« Liability assumptions (expected loss and expense ratios and
volatility, loss reserve volatility, payment patterns) based on the
data of AM Best Workers Compensation Composite with reserve
duration about 5 years.

The future business development assumptions use Conning
Research & Publication’s forecasts for Workers’ Compensation
line of insurance.

+ The projection horizon is five year.

*

CAS CLRS - Boston, MA - 9/17/2013 19

(0 Simulated Distributions of Economic Variables: Example

10 Year US Treasury Yield
007
0.9-0.99
0.8-0.9
006
—06-0.8
—0.4-0.6
005
-—02-0.4
0.1-0.2
00
0.01-0.1
Paths
003
—Average
—0
00
—80
40
001
—357
—37
3
2002 2003 2000 2005 2006 2007 2008 2009 2010 2011 2012 2013 204 2005 2016 2017
Source: Boombers, Corring GEMS® model simuaton
o conminG CAS CLRS - Boston, MA - 9/17/2013




(0 Simulated Asset Class Returns: Example

Cosn quvatents [
US55 10 7 Year Tax xempt Municpal sons NN
05’5107 Year Government sonos Y
0815107 Year Avated Corporate Boncs | N,
US Inermediate High Vel sonds e ———
U5 arge Cop ety | —

o 00 01 015 02

' Annual Return: Std. Dev. B Average Annual Return

Cash Equivlent US55t Year GoutBond U510 7 Year CorpBondUS 510 7 Year TEMuni Bond. US ntermediate WY US Large Cap Equlty

Cash Equivalent
US 5107 YearGavt Bond
US 510 7 Year Corp Bond
US 5107 YearTe Muni Bond

Private Equity

Source: Conning GEMS® model simuation.

privae Equity

CAS CLRS - Boston, MA - 9/17/2013

(0 Economic Value Efficient Frontier

+ Economic Value = Market Value of Assets
- Discounted Value of Liabilities
+ Value of future business
- Discounted Value of Taxes
+ More objective
+ More consistent across entities and countries
+ Other measures converge to economic value overtime

Efficient Frontier

N B
Return

Return

o

Risk Risk Risk

Return
Return

Risk

(. CONNING CAS CLRS - Boston, MA - 9/17/2013

(0 Duration: Rising Interest Rates

40.40
40.30
40.20
@ 4010
z
40.00
39.90
39.80
39.70
39.60
39.50
8.10 8.15 8.20 8.25 8.30 8.35 8.40 8.45
Risk ($billions)
A 8 c o 3 ' a H ] ’ K
Duration 35 35 1E ar ar a8 s 39 42 46 54
Cash L " o . o 0% 0% 0%
Government 56% 30% s " » » m 0% 0% 0% 0%
Corporate 44% 70% 0y 8% sy Lind % 100% 100% 100% 100%
Total 100% 100% way, 100% 00 0% 1088 100% 100% 100% 100%
AReward | ARisk 505 | sz 34 25 21 18 12 07 03
Source: Conring FIRM® anlysis.
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Duration: Prolonged Low Interest Rates

51.00

5000

49.00

48.00

47.00

46.00

45.00

44.00

43.00

7.90 840 890 9.40 9.90
Risk ($billions)
A [ c o E E a # i J K
Duration 33 38 39 42 as 43 53 58 T 72 81
Cash 0% 0% 0% " s o 0% o " 0% 0%
Government 69% 3% 2% 1 ore = % S " 0% 0%
Corporate 3% 68% 78% 8% B e ] T 100 100% 100%
Totar 00%  100%  100% | W0w  t60%  900%  %00%  00% 908 | 100%  100%
AReward / ARisk 520 154 a2 68 43 34 27 23 18 14
Source: Conning FIRM® analysis.

(. NING CAS CLRS - Boston, MA - 9/17/2013 2

Normative Condition

& 47.00
§ 4650
3 4600
b3
3 4550
§ 4500
H
& 4450
44.00
4350
8.40 8.60 8.80 9.00 9.20 9.40 9,60
Risk ($billions)
A 8 c o E £ [ H 1 J K
Duration 33 35 38 a0 4z 45 48 52 55 58 64
cash 0% 0% (3 % - 123 o "
Government 60% 3% 0% % 5% o % L
Corporate 40% 7%  100%  [ta%m  f0Ew  f00% 0% 40an
Total 0%  100%  100%  [i00% oG08 d00%  80%  sbe
AReward  ARisk 492 156 s 58 4 14 27 2z 18 14

Source: Conning FIRM® analysis

CAS CLRS - Boston, MA - 9/17/2013

(0 Impact of Inflation Risk

& 4700
§ 4650
3 4600
2 4550
]
§ 4500
E 4450
44.00
4350
825 845 865 8.85 905 925 945 965
Risk ($billions)
A B c ] 0 ¥ o W T J K
Duration 31 35 38 an 41 s 58 54 57 60 64
Cash 0% 0% 0% L o " L ] s 0% 0%
Government 4% 3% 0% " " L s " [ 0% 0%
Corporate 46%  B7T%  00% | sE  mE  Ge 4w 6% am | 90%  80%
TIPS 0%  10% 0% | 19 dem e WMk W | 10% 0%
ol 0%  100%  100% | 108% 00 10P% 100 100%  100% | 100%  100%
AReward / ARisk 600 154 1] 54 44 33 27 2z 18 14

Source: Conning FIRM® analysis.
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Tax-advantaged Municipal Bond

Historical 10-Year Muni to Gov'tYield Ratio

200

180 + Historically muni

160 yields had been

140 lower than US
g Treasury yields due
o -

o " A s nn v 1 tc: tfx exempt

oo hpt el N N W status.

W N
o040

+ Currently muni
yields are above US
Treasury yields.

Source: Global Financial Database; Boomberg.

<

INMING CAS CLRS - Boston, MA - 9/17/2013

Tax-advantaged Municipal Bond

49.00
48.00
47.00
46.00
45.00
44.00
43.00

8.25 845 8.65 885 9.05 925 945 9.65 985

Risk ($hillions)
A 3 c 1 [ ' [ W | J

Duration 34 35 38 a8 az a5 48 52 57 60 67

Cash o% 0% o o o Iy o o %

Government 3% 0% o o i " o m 0%

Corporate 87% 9% | ar  aew TN My e s 59%

Municipal 0% 0% » o s i 31%

s 0% 0% | s wr e W s 0 10%

Total 0% 100% | qa0% 0% j00%  d0de  100% 0% T00%

AReward / ARisk 533 158 a5 58 43 a3 27 22 18 14

Source: Conning FIRM® analysis.
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Tax-advantaged Municipal Bond — more profitable underwriting

62.00

61.00

60.00

59.00 ——Efficient Frontier with

58.00 Muni

57.00 - =Efficient Frontier

56,00 without Muni

5500 A

54.00

7.50 800 850 9.00 950 10.00
Risk ($billions)
A [ c a E e o i | J K

Duration 30 33 35 11 an 4 48 50 .71 59 74
Cash 0% % o% o " [ - [ L 0%
Government 2% 1% 0% m 0% o - . % 0%
Corporate 1% 7% 68% | @in ST s ame AWy e | 3T%
Municipal 5% 6% 2% | gwm  maw 3% An% 4m mw | S3%
TIPS 0% 0% 10% | sew  qen  am [ o | 10%
Total 100%  100%  100% | doow  aoew  demy 0w famn  ioes | 100%
AReward / ARisk 537 149 45 1] 41 23 27 22 18 14

Source: Conning FIRM® analysis.

<
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(0 Equity and Alternative Investments

54.00

52,00

_ 5000
48.00
3
2 4600
)4
5
§ 4400
& A
4200
40.00
8.25 8.75 9.25 9.75 10.25 10.75 11.25 11.75 1225
Risk (billions)
A s c 5 £ v a ) 7 f K
Duration 22 a5 a8 | & a4 4 w2 83 e8| 72 18
cash oo ow moom o om moom| e o
Government s 0% | 0w e 0w o | ow  ox
Corporate s etw o son | em T o e e ez
Municipal 0% 0% 0% L) " ELLY 1% 2w T 37% 55%
TIPS 10% 10% 10% 0% " s 108 L Rl 10% 10%
Common Stock o o m | om om om mo o] e 2
Private Equity o% o ow | aw  en  m  oa m  m| % 2%
Total 100% 100% 100% ALY 108% A LY A T 100% 100%
AReward 1 ARisk o7 65 |an  sa w33 zs  za| 14 0o

‘Source: Conring FIRM® analysis.

<
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(0 What else to consider

*

*

*

*

*

*

What would happen to the other key financials?
What is the risk tolerance and what metrics to use?
What would happen in the extreme scenarios?
What if the key assumptions are wrong?

Should we move to the strategic targets quickly?

To what extend can we tolerate the investment portfolio deviating
from the strategic targets?

CAS CLRS - Boston, MA - 9/17/2013 3

+ As a tool to develop strategy, an ESG is necessary but not
sufficient.

+ There is no one-size-fits-all solution and there is no silver bullet
solution.

+ |Interest rate is just one risk factor and has to be considered
together with other risk factors.

« For an insurance company’s investment strategy, liability matters
and it has to manage underwriting and investment strategies
together in a coordinative fashion to perform well.

¢ The strategy development also needs to consider both likely and
unanticipated future events.

+ The key is to find the right balance of risk and reward, avoid
overreaction, and diversify.

(. CONMING CAS CLRS - Boston, MA - 9/17/2013 32

11



Goming & Company s e paren of Gornin, . Godin Gl Addsers, o, nd Coring invsimentProducs. . o ENRAegetred tokr sk

o an st of Corring Assat Maragerart L, and Cathay Creing Astt Managemert Linted (CAM) (agater, -Connng, Contin & 8 gotlo
Campanyof the fonde maraged by AQUITE Gaptal Painrs LLC (+ New Yorchased pives oquiy frm) wit offces n Harford. Purchase, London, Celogne
and Hong Kong.

Gonning, Inc. and Goodwin Capital Advisers, Inc. are registered with the Securities and Exchange Comission (SEC”) under the Investment Advisers Act of
1940, Goreing, I s 8 cogaared it L Ortro Secuties Commission, Coing Assl Managerrant ik s auloried a regusied by e Unled
Kngdorrs Finrial Conduct Auhoty. and Cathay Cannig Asset Mariagement Limisd i roguled by Hong Kongs Securties and Fures Commision
Conning primarily provides ass gement senvicos for I pary assels. Conning predaminanty ivests clent portolos m faed icome svaleges
eeeinta i cines st o 16 ol i

Conning, Inc.is registered as an Investment Adviser with the SEC and has noficed other jurisdictions it is conducting secuities advisory business when required
by law. In any other jurisdictions where it has not provided notice and is not exempt or excluded from those laws, it cannot transact business as an investment
adviser and may not be able to respond to indvidual inguiies if the potentialy lead to a

Allinvestment performance information included within this material i historical. Past performance is not indicative of future result. Any tax related information
contained vithin this presentation s for informational purposes only and should ot be considered tax advice. You should consult a tax professionl vith any
questons

For complete details regarding Conning and its services, you should refer to our Form ADV Part 2, which may be obtained by caling us.

Legal Discaimer

Copyright 2013 Conning, Inc. This document and the software described wilhin are copyrighted vith allrights reserved. No_part of this document may be
reproduced, transcribed, transmitted, stored in an electronic retrieval system, or iranslated info any language in any form by any means withou the prior witlen
permission of Conning. Conning does not make any warranlies, express or implied, in this document. In nio evet shall Conning be liable for damages of any
Kind arising out of the use of ths document or the information contained within i

This proprietary direct By
et (1) et s ny e oxsig envet cotai Gnctonae an ms et boteon your company and Conning, you and your company wil use this
information in refian the terms of any such or (2) if there is no contractual relationship between you and your company

o, o and e ot a5 . et . o ok 1 et Gocoss, o v OIS o v, o35
required by law.

ADVISE®, FIRM®, and GEMS® are registered trademarks of Conning, Inc.

This matri s for normatonl purposos only and shou o bo arrte s an oflr 0 Se. o  solaton o racommondaon of an offr 0 uy any
ookt bocoplod o i witou 1 o onsentof Coning.

12



