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ARegulators suggest how to estimate risk, but not how to decide on a trade

AFS uses many technologies, and has deeply technical practitioners

AAlgorithmic and technological innovation has high value for many problems

Where does R fit In?
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A Nimble means quick timéo-market for models
A Easy tantegrablemeans more ways to add value to existing systems

A Strong, open community means innovation is strong, programmers abound

These things we know well.

What are the right scales of problems? The right business cultures to enter?
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1'he examples that Tollow are representatienonymizedcomposites derive:
from airect experience In the fieid and trrom publically a )

¢KSNB YlI& 06S 020SNI IS 2F O NR2dza (3
comprehensive search of CRAN, and do not mean to ignore any of the great
contributions there.
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AChallenges:
AlLifespansare lengthening
AActive membership is declining; fewer workers are entering the field
ACurrent investment environment is challenging: > 12 BB EUR funding shortfall
AMean years on pension = 30, mean years contribution = 26
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benefits
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C Pension Plan

ARegulatory oversigr

AReglonal government requires a full tund valuation a every 3 years

ADue to the stress of the shortfall, the Fund may proactively accelerate the
schedule for the next valuation

T E
AFor October reporting needs, the Fund solicits software solutions in July
AThere is interest in using new technologies

ASolution needs to be quidk-market and not disruptive
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Bnsion Plan

e | than other FlnanC|aI
Institutions, such as mvestment banks. (same in Insurance)

AFunds have less frequent reporting and valuation requirements, and longer
risk horizons.

ASpreadsheets with niche adih solutions are common. (same in Insurance)

ACorporate IT holds far more programming and technology skills than the
business, and often have a strong say in the decision to adopt.
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. PUDIIC Fension rian

Analytical need:

\r-orecast interest rate
AForecast investment returns
AEstimate life expectancy and retirement age

AEstimate active membership (affects ability to mitigate adverse changes)
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ublic Pension Plan

Case 1VaRcalculation takes 3810 seconds per query through Excel. This is
painfully slow. Excel irmemory engine is moderately fast but not parallelized.
Timeto-market of models does not scale with number of models. Further, cell
formulas, cell dependencies, and macros are understood by one person and
are not documented.

Case 2: Larger problem: ALM projections. We look at scenariogbt
projections in the enterprise ALM context. There are 20,000 holdings and
commonly 5,000 scenarios, data points in 100 MMs. Data is in ORCL,; current
database guerying is known to be inefficient. Business logic is all over the
place, again. Analyst waits 280 minutes for a projection using Excel macros.
We need internetscale response time.
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, Fension FPlan

AWe see solutions in the community here; need to be understandable to business

ACulture: move from Excel to lightweight scripting, versioning, and packaging

AWe see specific solutions arising; need to be busineady and analystriendly

AOversight: expect more frequent requests, not different models
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erprise Risk Function
AThis is not the hugest problem, but a big one

AChallenges
ANeed a nordisruptive solution; keep under the radar of corporate IT (key theme)
A50K holdings, a dozen metrics, 5 years of daily data
ANeed to perform daillwaRbased on historical P&L analysis
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factors under the 50K instruments

AData is in ORCL and in a proprietary columnar database
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iementatic

ANeed to keep inside the business, only involving IT attached to business
ADaily frequency
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AThere is continued value in ease of integration with larger systems

AOversight: local governance, not industry mandated
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Large Banks have an incentive to use their own models to
estimate certain risks

Banks will have continued pressure to model quickly

A> @ 386 %DQN KROGLQJ FRPSDQLHV ZLWK DVVH\
months to show to regulators what capital they would need in the event of
DGYHUVH VFHQDULRY GUDZQ XS E\ VHYHUDO VXS
Feb 2009)

AThe fire drill determined who must accept capital assistance repayable
with interest.

AThe analysis was done against a baseline and an adverse scenario.

AThe adverse scenario included the assumption that USA would lose its
risk-lTlUHH VRYHUHLJQ UDWLQJ« QRW
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