The Actuarial Profession
making financial sense of the future

Implementing Audit Safe
Actuarial Practices

Examples from Reserving

Markus Stricker, Intuitive Collaboration
GIRO 2009, Edinburgh



Challenges

More than just actuarial calculations.
The processes should be supported by tools

which are:

= Operationally safe
= Efficient

= Auditable

What are the requirements of an actuarial
workbench to satisfy these conditions?
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Operational Safety @)

= \Who needs access to which data?
- Authorisation of users with roles

= Avoid copy-pasting
- Access to risk database / risk data warehouse
—> Support for data versioning

" Process support

- Commenting data directly in the tool
- Automatic input data locking if derived result/report exists
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Operational Safety ()

* Transparency
—> Complete access to all actuarial components; not just
documentation, also code and test cases

= Fully testable components and models

- Automated testing to ensure upgrades don't introduce
unwanted changes
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Efficiency

" Process support
- End-to-end support: Data integration, actuarial calculation,
commenting/explaining data, reporting

= Standard compliance

- Use of established IT infrastructure (database, application
deployment, access rights, back-up, reporting)

= Fully testable components and models

- Automated testing to ensure upgrades don't introduce
unwanted changes
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Auditable

= All results must be fully reproducible

—> All data which is required to reproduce a result are
automatically captured and saved with the result

= \Who did what and when?

—> Proper use of an enterprise IT infrastructure

= Open access and fully testable

> Not a requirement for auditability, but makes the audit
process much more efficient
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PillarOne

= Driven by a community with dedicated
resources — open source

* |tis an enterprise software suite
for actuarial applications, e.g.
reservierung, risk
modeling/management and
pricing/profit testing

= Acommunity which encourages the
exchange of concepts, methods and
implementations around enterprise
risk management
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PillarOne — an Actuarial Workbench

The IT challenges are the same for all
market participants. The standard,
economical approach is to

Client-specific applications

—>To provide a common risk SUSIONE

infrastructure as a professional base

_ Standard Applications
for an actuarial workbench.

—>To guarantee a high level of Component
flexibility to implement company- library

specific models and tools Infrastructure
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PillarOne Applications

= Reserving
P&C reserving application (see following pages for feature highlights)

= RiskAnalytics

Simulation environment to build and run partial internal or internal
risk and capital models (see Track E4 for features) — Solvency I,
ICAS, Swiss Solvency Test, reinsurance optimization, etc.

= Life (in progress)
Environment for embedded value and profit testing.
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Reserving — Feature Highlights

= Custom data segmentation
- Safety and efficiency

* Data diagnostics, extendable

- Safety and efficiency

-

Properties | Segmentation

Segmentation groups Segmentation values
group Assistance
type Feuer
[ up | Haftpficht

- Kraftfahrt Haftpflicht

Kraftfahrt Kasko

s

Rechtsschutz
Edit Rueckversicherung Feuer

Rueckvers. Haftpflicht NP
Sonstige Sparten
Transport

Delete

i

Dowr

Select Diagnostics &J

Diagnostics

(] Check for null values
(| Check for large multiplicative residuals

(] Check for last dates mismatch

(| Check if negative increment

(V| Check if negative cumulative
(] Chain Ladder sensitivity

(V| Chain Ladder forecast error

[ @ Run Diagnostics

Edit

Delete
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Reserving — Feature Highlights

= Powerful definition of compound projections
—> Avoid copy-pasting for post- or pre-processing
—> Safety and efficiency

&J (& Create new Reserving Method &J

(& Create new Reserving Method

Identifier Identifier
Display MName Display Mame
Base method 'C:o:mpound by Reporting Periad. = Base method 'Compound by Reporting Period v
Bornhuetter-Ferguson (Expected Loss) -~
P t
REENIERCY Bornuetter-Ferguson (Expected Loss Ratio; Eatamecter
Method For old periods Chain Ladder { Link Ratio Family Methaod for old periods Additive Incurred v
Chain Ladder with Prediction Error > :
Green Start Date Cormpound by Reporting Period | =] Green Start Date
Compound by Time Series 2
Method for green periods Pattern Method L Method for green periods Additive Incurred v
Weighted Sum -
2
& Save ] [ X Close ] [ ? Help [ & save ] [ X Jose ] [ 2 Help ]
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Reserving — Feature Highlights

= Comments to support a sign-off process
- More efficient than email with attachments, better for auditing

{4l Haftpflicht - Detail

(= | E )

- Mavigation

Comments

B Clairns paid
[ : ] il
| Cumulative ]
12 24
1999 71,378.00 95,226.00 1
2000 73,275.00 96,461.00 1
2001 75,121.00 93,108.00/ 1
2002 74,202.00 96,544.00 1
2003 79,175.00 103,976.00 1
2004 78,035.00 101,887.00 1
2005 adﬁﬂﬂﬂ.m AAD L AO OO s
2006 3 Insert Row Comment
2007 7 @ Insert Column Comme
2008 7
i (2] Insert Cell Comment
« | | Insert Diagonal Comme

3

cC B8 #
- @ Triangles
- B8 Claims incurred
I (@@ Projections
“ ] Claims incurred Additive
----- B Claims paid Chain Ladder Unce
“- [ Claims incurred Chain Ladder
‘ol Claims paid Additive
= [l Patterns
“- [l claims paid tail
el claims incurred tail
= £ TimeSeries
B Premium

=

p

< | 1] | 3

#F Claims paid

Cumulative v [0 % lin (CHF)

12 24 36 48

1999 71,378.00 95,226.00 100,960.00 104,068.00

2000 73,275.00 96,461.00 101,395.00 104,490.00

2001 75,121.00 98,108.00 103,305.00 106,022.00

2002 74,202,00 96,544.00 100,089.00 102,525.00

2003 79,175.00 103,976.00 111,192.00 114,787.00

2004 78,035.00 101,887.00 107,989.00 111,302.00 K
2005 34,960.00| 113,640.00,  120,443.00] 124,110.00, |
2006 83,475.00 109,828.00 114,727.00

2007 78,934.00 106,142.00 ’
2008 77,614.00

™ n

in Claims paid [6;-1] from guest at 09.09.2009 09:20:48

Joe, this looks inflated, please check.
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Reserving — Feature Highlights

= Compare support
9 EffICIenCy "?Q)ffompare“ﬁ;i‘énﬁles* @@T

Cumulative v | B

Yariables: a: Claims incurred, b: Claims paid
36

Formula: ‘»a-b _'\ Apply

24 43 60 72 34
37,776,000  31,048.00 25,655.00| 21,938.00 18,598.00 17,20¢
41,951,00 34,648.00 28,300.00 24,345.00 21,796.00 17,59(
32,054,000  22,833.00 18,684.00 15,431.00 13,802.00 12,217
25,438.00 18,376.00 15,640.00 11,757.00 9,601,00 9,92¢
27,766,000  20,782.00 24,120.00 22,205.00| 21,478.00
38,643,000  34,793.00| 32,289.00)  28,462.00
41,397,000 37,000,000  33,506.00
39,334.000  30,675.00
41,021.00

< | 1 »

Current threshold: 26,527.6

U

0 13,263.8 26,527.6 39,791.4 53,055.2 66,319
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Reserving — Roadmap

2009

Jan Feb Mar Apr  May Jun Jul Aug Sep Oct  Nov Dec

v0.4
= Project resources/default = Aggregation / reconciliation
definitions _ = Tail patterns
= Flexible segmentation = Reports

= Compound methods

dditional diagnostics v0.5
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