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Financial Reporting & Insights Platform (FRIP)
The reporting framework you rent!

Faster. Better. Cheaper. Automated. Improved business insights. And fewer operational, design and project risks.

Don’tinvent it all yourself: focus on business instead!
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The FRIP framework: an off-the-shelf target operating model (TOM)
and reporting framework

7

Post-processing

- Input data
- sources

(IFRS 17, Sll, local stat reserving,

: : Mainly
business planning etc)

standardised

Workflow design Process automation Governance Audit reports Mainly tailored
components
Tailored - .
- automated Validation and transformation

components
Models
validation and
- Upload to reporting
J

transformation
\_
@ Tailored to reflect YOUR business
i Low-risk and low-cost

You benefit from:

Comprehensive audit trails

imple maintenan
and governance Sl © MEL e

Actuarial reporting team

Rapid implementation G e e

Plug-and-play

Fully automated

. . End-to-end
Group-wide consistency reporting processes

Bottom line P&L
cost savings

Resources released for
value-adding work

EINCRON O
® @ H ®

Updated automatically with
latest software releases
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Finance and Process Transformation (FPT)

Good FPT re-finances itself
quickly and provides sustainable
and reliable cost savings

Good FPT improves
your sales effectiveness
considerably

Potential
benefits of
finance and
process
transformation

Good FPT enhances your
existing portfolio’s
profitability

Fa_Ster and mof®
"®liable reportin9

By using modern methods and technology
good FPT allows leaping forward in speed,
reliability and cost savings like from
coaches with horses to modern race cars

The car analogy: the chassis and body are your TOM and reporting framework; and the engine is
the actuarial model. So like changing a car, with FPT you should also think holistically about the
chassis, body and engine.

willistowerswatson.com WillisTowers Watson Ll"I'l:l 3
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The FRIP framework philosophy

Building on the car analogy...

If you need of a new car you have two basic options: buy one or build one (of
course there are shades of grey between the extremes)

Home-grown unique new invention Standard off-the-shelf car

Invent your own car, develop the parts
yourself and solve all methodology and
technology issues yourself

It is uniquely made for your needs

No guarantees, no easy maintenance, no off-
the-shelf parts

The result could be:

Really impressive and useful in practice
Impressive, but not very good in practice
Or really terrible!

® Buy a factory-built, standardised car using

platform technology

Guarantees included for safety, maintenance,
minimal usage time/distance and others

Many options are available, such as colour,
seat material, wheel rim, suspension and
engine

Cars are available at all prices and for various
purposes from a single manufacturer. That
provides a high level of synergy and effective
knowledge sharing

Maintenance is easy and typically relatively
cheap

Exchange parts available off the shelf

willistowerswatson.com
© 2019 Willis Towers Watson. All rights reserved. Proprietary and Confidential. For Willis Towers Watson and Willis Towers Watson client use only.
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Finance and Process Transformation — our broad range of solutions
Car = TOM + solution: Build your own or buy a standardised car?

Build your own solution Buy a standardized solution

= |tis home grown and unique = Rent a standardised framework; an off-the-shelf solution

= |tis maintained by you adapted to fit your specific needs
2 = |tis developed just for you for a perfect fit = Maintenance and updates outsourced (scale advantage)
2 = Development & maintenance is financed up front = Massive efficiency gains from sharing basic technology
] = You pay the entire development & maintenance costs = Development & maintenance financed by ‘rent’ over time
= = Your in-house actuaries not only have to be model = Sharing technology significantly reduces cost to you
S experts, but IT and programming specialists, as well as = Actuaries can focus on value-adding activities
U process and solution designers
= pIOEsS ellie) SRS IS
()]
= = Keep your existing = Replace existing = You produce results & = We perform the entire
> framework framework analyse, but don’t worry reporting for you
e = Buy new IFRS 17 = We support you in about maintenance and = We also offer the value-
= functionality developing a new, development adding activities

= Adapt existing technology-driven = Actuaries can focus on = You don’t need any

framework framework value-adding activities actuaries
I — [
()
o Keep and adapt Completely redesign FRIP —rent a ready-to- Outsource your entire
3 existing reporting the reporting use, plug-and-play actuarial reporting
framework framework reporting framework work to WTW

Which option is the right one for you depends on your specific situation. Digitisation drives need for finance and process
transformation and first of all requires a culture change. Technology change is just an enabler. Decisions on which
solution is right needs to be based on objective, rational arguments, rather than on emotional arguments like tradition.

willistowerswatson.com WillisTowers Watson Ll"I'l:l 5
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Our cutting edge technology suite underpins all our solutions

Y
>
—
7

Unify

Workflow process streamlining

® End-to-end process automation

® Governance framework and audit features

" Integrates with Willis Towers Watson and third party software

DataValidator

Data cleansing, transformation and validation

® Easy integration into processes

= Automatic reporting of data quality assessment results

RiskAgility FM
Insurance liabilities, asset modelling, post-processing
= Distributed processing performance

® Easily adapted to an organisation’s products and business
processes

ResQ

Combining powerful reserving and data management
® |ndustry leading Reserving software
" |FRS-compliant library

®  Supports methods such as COC, VAR, TVAR support,
bootstrapping when calculating RA

Automation, governance and integration
through Unify can extend beyond Willis Towers
Watson tools to third-party software tools and
all types of financial modelling and reporting
systems.

Flexible and user-friendly, DataValidator,
enables validation, cleansing and
transformation of data, efficiently preparing it
for use in financial modelling and reporting
processes.

RiskAgility FM provides the best possible
environment for creating and maintaining
sophisticated modelling applications with cloud
and distributed processing options.

An integrated solution combining powerful
reserving and data management to deliver
efficient, team-based reserving with enforced
consistency across a project. Reduces the
opportunity for human error through the use of
wizards and management of aggregation
calculations.

willistowerswatson.com
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FRIP — one consistent machine for all reporting needs
Our reporting framework to rent

Typical misperceptions corrected:

=m = Larger change # higher risk

iy Datavalidator sy ResQ = Larger change # more effort

] ‘
ﬂp IJ l; ® Has worked so far # future-proof
L} q

® Have never seen that # impossible

Source Plug-and-play — obtain without pain
Systems

= Covering IFRS 17, Solvency Il / ORSA, SST, Ggg?;aktgggﬁ;.ﬁ”d
statutory reserving, business planning/budgeting unting

& others; can be extended easily
= Considerable cost savings possible due to Local General el [Tsslesue Group Disclosure

EPM Layer

m
X
&  standardised build and platform philosophy < Ledger / Reporting REpEVHing
= o &
=53 " Fully automated end-to-end process from a g Statutory Consolidation
ESG 23 data collection to reporting deliverable @ 3 Insurance Reportin
5 2 == Accounting SL TSl | stawory
saesc =3 = |ncludes process and governance framework g ) Requlat Reporting
. o . : c3 Generate GL eguiatory
3 " Release capability due to platform philosophy = @ postings g Reporting Regulatory
5 - Yyoualways automatically receive necessary Mamagement Reporting
8  updates on regulatory developments as part of the ngfs‘f;rg Rep%rting Management
- maintenance Reporting
Create

= Go live quickly due to platform philosophy BS / P&L PBE
= Group wide consistency and easy l I

maintenance ensured; centralisation possible

= We have 10 years of experience with building
such frameworks

willistowerswatson.com WillisTowers Watson Ll"I'l:l 7
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Risk mitigation, delivery and cost savings: the FRIP solution

Less operational risk and easy use Costs down!
(so you sleep better)

Enterprise landscape replaces “toys” in actuarial reporting Basic run cost
= Actuaries love playing which is necessary for analysing and understanding ! = According to our experience with such projects over the last
= But unlike today actuaries should not run or maintain productive systems — 10 years you on average can Sustainably free up

this necessity many of them fear and erroneously call “loss of control” roughly 60-80% of your reporting actuaries for value
= FRIP solves this issue: your actuaries can add value and “play” with the adding tasks
numbers; the productive system is maintained professionally = Certain adjacent processes like business planning/
budgeting are covered by our solution hence become
We take the main risks of change considerably cheaper than today; further FTE

= Regarding feasibility and unforeseen challenges reductions in finance are pessls

= We pre-finance the build, so there is no major up-front project cost for you = The speed of our solution typically saves 50-90%
= Fixed annual fees for build, regulatory maintenance and software licences cloud cost compared to your current solution

= Some existing software licences may be abandoned
Plug-and-play Q = If an entire insurance group is covered by FRIP, we expect

considerable additional cost savings can

= Al IFRS 17 requirements are included in the base offering be realised at Group level

= End-to-end solution covering
= Data preparation and validation One-off project cost @
= All calculations; i.e. valuation models and post-processing
= Preparation of results for reporting = DOWﬂSiZing the IFRS 17 pI‘OjeCt saves you a

= Governance, workflow design and automation large amount until 2022

" Re-design of current processes included = Usually a number of local projects and local additional tools

= Our solution also covers cloud access and management through a ‘solution may be abandoned which considerably reduces
as a service’ (SaaS) application using Microsoft Azure and vGrid extraordinary project cost

Tailored to your needs @

= Wecover all reporting you need — Group & local, regulatory & internal; = We offer you our solution for selected local entities or the entire Group;

relevant parts of achievable cost savings require some re-design of relevant parts of achievable cost savings require some re-design on Group
processes and methodology; will be done by us under the fixed annual level hence full Group coverage
fees

willistowerswatson.com WillisTowers Watson Lil*"I'lLl 8
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Selected benefits for IFRS 17

Fully automated end-to-end process from data .
. : ) . Secure data storage;
collection to reporting product; process re-design Governance

. ; DS minimal impact on
and error handling; onerous contract identification; % embedded @ feeder systems &

if you like: UOA = contract

= System based automated process drives progress; including real-time progress = Responsibility model with = Input data, intermediate
tracking and “bottleneck identification”; FRIP setup includes re-design and currently 15 pre-defined results, final results,
implementation of all related processes and automated process error handling groups and their models, tools, approvals,
respective access rights rejections stored and

= Group-wide standardisation easily possible regarding processes and results output

on quite granular level for optimal comparison and duties archived in secured

= Tailored to reflect your EEE T

roles and responsibilities Policy admin system and
seamlessly other feeder systems
remain untouched in their
current shape; they stay

= Clear & transparent responsibilities; input data quality analysed automatically after
upload; input data to be approved before further progress to minimize iterations;
manual intervention during processes only for reviews and approvals/rejections

= Audit reports created and

= Bottom-up policy-by-policy calculation (i.e. UOA = contract is possible without
P pOCYDY-POTIcY ( . stored automatically for

onerous manual processes) with automatic identification of onerous contracts (at solely feeder systems — no
inception and thereafter) and dynamic allocation of UOAs to e.g. cohort baskets bogh standard .[f).rocesz feeding results or flags
(BBA) or otherwise homogenous baskets for overarching aspects like collective and your speciiic needs back into those systems
discretionary or rule based profit sharing (VFA)

Understand your numbers and manage the business Some core technical features for IFRS 17

= Actuals-based automated
bottom-up calculation of P&L;
i.e. based on list of actual
claims cases (policy number,
type of claim, size of claim,...)
expected CSM development
is replaced by actual CSM
development

= Group-wide standardisation of approach to most valuation
aspects — e.g. asset modelling; calculation of P&L steps and
basic items like premium timing, UPR, etc.; separation
approach towards investment result and insurance contract
revenue

= Separation of insurance contract revenue from other result
contributors is available — and adjustable to your needs if
required

= > 40 steps in your CSM roll-
forward and drill-down into
details of insurance contract
result for each step; analyses

= Rules for automatic onerous contract and profitability testing
can easily be tailored to your definition

= Consolidation functionality for insurance groups included

and drill-down viewable in covering both standard accounting consolidation rules and
FRIP for respective roles in limited liability put option for consolidation of risk results;
your process landscape 2 E independent of Group structure hence structure changes can
be introduced easily and can be analysed in advance (M&A)

willistowerswatson.com WillisTowers Watson Lil*"I'lLl 9
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Improving the company performance
Through evaluation, insight and positive feedback loops

OGO

Product design

Profitability
review

Sales

P/C in-force book effectiveness

UL | ife in-force book
gaps

review

OGO

Many insurers face sub-optimal
information flow and lacking feedback
loops between operational and finance
teams. Digitization programmes
therefore often lack underlying data
intelligence to optimize coordination of
client facing initiatives.

FRIP helps closing this information gap.
By enriching the data you obtain
business insight into various areas of
interest.

Please find basic examples to the right

l Actuarial
Profitability

review

Improve

effectiveness

Enrichment
examples

Sales
person

Geography,
post code

Job type,
salary level,
education

Anti-selection
review

®O

Cross-/up-/re-
selling review

000 6

Availability and benefits. Keep in mind the big data logic: adding a data item increases the

space to be analysed by a dimension; i.e. your benefits grow super-linearly

Available. Identify quality of sales (level of claims, surrender,...); “cross-saleability” of sales
persons; sales force distribution (i) on map, (ii) per product type, (iii) per customer class,...

Available. Analyse post code penetration map regarding distribution of (i) product mix, (ii)
volume & quality of sales, (iii) policy size vs. expected society mix, (iv) # sales / inhabitant

If not available, derive e.g. from combination of policy size, health risk class and post code.
Identify insurance gaps for up- or cross-selling, also across Life & P/C (FRIP can cover both,
combine such information in anonymised way and feed back proposed action). Identify re-
selling potential based on customer’s expected risk capacity and risk/return affinity.

willistowerswatson.com
© 2019 Willis Towers Watson. All rights reserved. Proprietary and Confidential. For Willis Towers Watson and Willis Towers Watson client use only.
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Short solution overview

w-! Workflow design; Process automation; Governance; Audit reports

Flexmg Model Pollcy by

Speed

y

Accuracy . / .
7 4

Ability to

standardise

& centralise g

= High speed: quick answers & low cost

Post-processing
Stochastic (IFRS 17, SlI, local

) stat reserving,
calculations business

planning,...)

<

= Accuracy is much more important for IFRS 17
than for S2 or ORSA — accuracy levels of

___ average S2 models will not be enough

Deterministic

models

Most actuarial tasks are very similar for all
companies. Standardisation ensures good
model quality, distributes good approaches
and saves considerable maintenance cost.

Validation &
transformation

Speed, accuracy, potential to centralise

Entity 1

0
[}
O
st
=)
o
(7]
]
-—
©
©
—
>
o
[

& transformation

Entity 2

Upload to Know your customer & improve business
reporting —add value beyond reporting!

Tailored automated data validation

Entity n

= Develop RAG maps for customers and sales force
along dimensions like post code, job class / risk
class, “penetration” of customers’ insurance needs,
sales persons’ preferred products

= “End-to-end” reporting framework for all reporting purposes (“from outside policy
admin system to outside MIS / General Ledger”)

= Included are all calculation tools, process design, workflow design, automation,

: . - o = Therein analyse aspects like unusual experience
process error handling, governance, data transformation and extensive validation Y P P

regarding behaviour; including surrender, premium
= Standardised framework: low run cost, short implementation, future-proofness, cessation, disability, mortality

coverage of all regulatory requirements . . . .
9 g yred = Develop actions for different groups in map like

= Atthe same time tailored to your needs: all your business and management surrender prevention, surrender encouragement,
specifics are covered adequately selective sales force training to enhance cross-/re-

= We pre-finance the implementation for you and offer considerable guarantees /up-selling, cessation of cooperation with certain
regarding future-proofness, quality and cost sales persons, product design

= Save cost & pain: plug-and-play FRIP instead of large in-house implementations and
reduce reporting run cost (typically by 60-80% in FTE) can easily be obtained as direct output

willistowerswatson.com WillisTowers Watson Ll"I'l:l 11
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Trust is a pre-condition - therefore security is key!

We are absolutely aware of the fact that the rent option requires considerable
trust from our clients. It contains both business critical data and IP we need to
protect. On top of our clients’ data and IP it also contains some of our own IP
which helps aligning both sides’ interest in security. Therefore we have installed
organisational Chinese Walls. These are at the core of retaining the very high
level of trustworthiness required for our clients to accept such kind of service
offering.

Development and maintenance of FRIP are performed by a dedicated team to
ensure data and IP protection and avoid dilution of the solution’s design
philosophy. To protect all parties’ data and IP effectively no data or information
on clients’ IP used in our rent solution is passed to Willis Towers Watson
colleagues outside the team. We will neither use our clients’ data or IP brought to
us within the rent solution in serving other FRIP clients nor in consulting other
clients outside this customer group. Obviously breaching these core principles in
a trust based business model immediately and irrevocably destroys the entire
foundation of the business model itself. Because FRIP involves a longer term
commitment from both sides our focus on communicating and enforcing these
principles in our rent solution is even higher than it anyway is in consulting our
clients in general.

All Willis Towers Watson employees on a regular basis have to complete training
and exams on the content of our Code of Conduct. The Code of Conduct forms
part of our work contracts. On top of this all our colleagues involved in
developing and maintaining FRIP are asked to sign a separate agreement
regarding the data and IP protection along the lines outlined above.

willistowerswatson.com WillisTowers Watson Ll"I'l:l 12
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For more information or to find out how you
can benefit by moving to FRIP, please contact:

FPT@willistowerswatson.com

willistowerswatson.com WillisTowers Watson Lil*"I'lLl 13
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Journey from today to FRIP

Migrating your portfolios into FRIP — easy only due to its design
The following can be performed in parallel for each of your portfolios

Define product Close feature
ettings & identify gaps & test
ortfolio feature gaps product reflection

Portfolio

migration

Only you know your portfolio in all details —we need your expert knowledge involved here!
Plan for Lack of such support in the past has typically led to long delays in overall project timing, increased misunderstandings / error rate
. ] and increased project dissatisfaction on both sides during entire implementation.
migrations to [k
FRIP and Result of step 1: choice of best suited model within FRIP; outcome can be but ideally is not that an entire new model is required
how we because of too big differences in nature to all portfolios covered so far
envisage
your We again need your expert knowledge involved here! We provide templates to be populated. This task is ideally performed in
involvement cooperation — with your portfolio knowledge and our FRIP insights this is a rather minor task timewise. Otherwise errors in 2 lead
2  towrong treatmentin 3 and 4.

_ Core Result of step 2: populated product settings templates and list of missing features to be implemented and tested in step 3
philosophy:
extending After agreeing the exact functionality of the missing features with your experts our experts implement the missing features into
the FRIP. Once all features required for a specific product are covered in FRIP your experts test the adequate reflection of that
standardised 3 product. Again your expert knowledge increases efficiency drastically.

code basis

Result of step 3: products are reflected in FRIP and user acceptance test regarding pure product reflection has been completed
successfully by your experts

High degree of parallelisation of steps 2-3 can be achieved by starting step 2 with products which are expected to be “quick wins”
(i.e. no feature gaps) and by passing these products over to testing in step 3 immediately thereafter.

® Timing is difficult to foresee for implementing new features due to the broad range in their complexity.
= We have migrated ca 2’000 pension schemes into an existing FRIP model framework in 1 FTE month. This included defining product
Our past settings; identifying and closing feature gaps; and testing the product reflection. Developing that specific generic model framework had
experience beforehand taken ca 14 FTE months.
with timing = We have migrated a portfolio of ca 500k covers and ca 400 products / tariffs with support of portfolio experts. Defining product
in migrations settings; identifying and closing feature gaps; and testing the product reflection took ca 4 FTE months. Migrating a similar portfolio
without portfolio expert support took us almost 12 FTE months and a lot of “trial and error” guessing. Developing the specific
generic model framework had beforehand taken ca 9 FTE months.

willistowerswatson.com WillisTowers Watson Ll"I'l:l 15
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Inside the factory

Improve the business — interactive portfolio behaviour analysis

Dimension 1: Drivers for change
Original final run end of previous period [ NREEE 230

Model changes

New business - new policies

New business - premium indexation
New business - top-ups

I 215

| 112
W 524
B 3

Paid-up / premium cessation
Surrender - accumulation

Surrender - decumulation

Mortality - accumulation

Mortality - decumulation

New disability

Change in disability degree

New recovery

Guaranteed Annuity Option

Reinsurance

Roll-forward part 1

Roll-forward part 2

Investment - yield curves; volatility; credit; bonds
Investment - FX

Investment - equity

Investment - real estate

Investment - alternatives

Asset allocation

Profit participation

Expenses

Tax

Other experience variance

Assumption changes - paid-up & surrender
Assumption changes - mortality

Assumption changes - disability & recovery
Assumption changes - guaranteed annuity option
Assumption changes - annuity conversion rate
Assumption changes - annuity conversion rate
Assumption changes - premium indexation rates
Assumption changes - reserving rates
Assumption changes - "widow and orphan assumptions"
Assumption changes - expenses

Assumption changes - regulatory changes
Assumption changes - profit participation
Assumption changes - tax

Assumption changes - other

Experience variance from other mutations

T =
B 485
B s6.9
B 346
B 445
B 5o
B 36
I 16
| 1
B 654
B 505
B 279
| 24
B 242

ILLUSTRATIVE M 626
B 40

B 264
B 22
I 598
B 4
B 47
I 173
B 485
B 334
B 276
0
B 264
Il s33
B 472
I 134
B 57
Il 582
B 252
B 425
I 193

Final value at end of period [NNRNEREGEGEGEGEEEEEEEE 6435

)

Dimension 2: Impact on P&L lines

Expense outgo
Expense premium
Expense result
Risk cost reinsurance
Risk premium reinsurance
Risk cost
Risk premium
Risk result disability
Risk cost reinsurance
Risk premium reinsurance
Risk cost decumulation
Risk premium decumulation
Risk cost accumulation
Risk premium accumulation
Risk result mortality
Insurance service result
Conversion losses
Excess credited
Guarantee interest credited
Interest earned

Negdi
Total result

Bl 04
7
B 35
0
0

Il 268
I 208
B 3
0
0
I 258
| etk
B 134
I 149

|
| ] 2
I 407
[ ] 348
. ]
|

-42.7

Dimension 3: Lines of Business / segregated funds

Dimension 4: Periods (e.g. years or quarters)

Dimension 5: Tailored; e.g. sales channel or geography

willistowerswatson.com
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Inside the factory

Improve the business — use actual events in roll-forward
Obtain decrements statistics, sales force ranking, postcode analyses et al for free

Based on decrements

Based on actual events

assump tions
. ’PFUND restyp PUFUND
Ex am_ ple: . STATE STATE
premium cessation :nance CHANGE
<hange Sawc 7Ly wnanyc Swae vy wnanyc Swae % chng Chang
STP_INITIALIZE - 5'529 - 21 STP_INITIALIZE - 5'557
STP_PREM = 5'529 - 21 STP_PREM = 5'557
STP_PAYDIS - 5'529 - 21 STP_PAYDIS - 5'557
STP_OAA - 5'529 - 21 STP_OAA - 5'557
STP_FEES 9.8 5'519 -0.18% 0.0 21 -0.19% STP_FEES 9.9 5'548 -0.18%
STP_RISK_PREM 2.8 5'516 -0.05% -0.0 21 0.00% STP_RISK_PREM 2.8 5'545 »o.osi = =
STP_INV_RET 114 5'527 0 21% nn 21 0 219 STP_INV _RFT 11 4 ‘:'R‘-’ﬁ 021 - _
STP_PUP 5'523 -0.08% 4.6 26 21.56% STP_PUP - 5'556 - - l
STP_SURR 76 ~0.34% STP_SURR 185 5537 0.3%% = B
STP_MORT 26 0.00% STP_MORT 0.2 5'537 0.04% = =
STP_DISAB 229 5'501 -0.05% - 26 STP_DISAB 2.9 5'534 -0.04% - -
STP_RECOV 0.9 5'502 0.02% - 26 STP_RECOV 0.9 5'535 0.0%% - -
STP_MAT - 5'502 - 26 STP_MAT - 5'535 - -
STP_CAPINJ 13 5'501 -0.02% 0.5 26 1.87% STP_CAPINJ 0.0 5'535 0.00% = =
STP_REINSURANCE - 5'501 - 26 STP_REINSURANCE - 5'535 - -
STP_FINALIZE - 5'501 - 26 STP_FINALIZE - 5'535 - -
STP_INITIALIZE - 5'501 - 26 STP_INITIALIZE - 5'535 - -
STP_PREM = 5'501 s 26 STP_PREM = 5'535 = =
STP_PAYDIS - 5'501 - 26 STP_PAYDIS - 5'535 - -
STP_OAA - 5'501 - 26 STP_OAA - 5'535 - -
STP_FEES 9.7 5491 -0.18% 0.0 26 -0.19% STP_FEES 9.8 5'525 -0.18% - -
STP_RISK_PREM 2.8 5'488 -0.05% -0.0 26 0.00% STP_RISK_PREM 2.8 5'522 -0.05% =
STP_|NV_RET 113 ﬁ'ﬂq 0 21% N1 7& 0 21Y% STP_INV _RFT 11 4 R'w 0 21Y% o -
STP_PUP I -4.6 5'495 -0.08% 4.6 31 17.38% STP_PUP -5'548.0 (14) -100.26%|  5'660.0 5'660 J
STP_SURR 187 5476 ~0.34% 0.1 31 0.34% STP_SURR 152 5641 ~0.34%|
STP_MORT -0.2 5'476 0.00% -0.0 31 0.00% STP_MORT = (14) -0.2 5'641 0.00%
STP_DISAB 2.9 5'473 -0.05% - 31 STP_DISAB - (14) - 5'641
STP_RECOV 1.0 5'474 0.02% - 31 STP_RECOV 14.2 - -100.00% - 5'641
STP_MAT - 5'474 - 31 STP_MAT - - - 5'641
STP_CAPINJ 13 5'473 -0.02% 0.4 31 1.38% STP_CAPINJ = = -51.2 5'589 -0.91%
STP_REINSURANCE - 5'473 - 31 STP_REINSURANCE - / - 5'589
STP_FINALIZE - 5'473 - 31 STP_FINALIZE \ = - 5'589
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Inside the factory

Governance framework — automation

= Web-based control framework for all production, = Real-time monitoring of any task, including intermediate output files of each activity
analyses, data handling, data storage, reviews, velocity chart for identifying process bottle-necks .

: Tran rent an view on pr wner
approvals and audit ansparent and easy view on process owner,

= Process breakdown into relative weight of process submitter, versioning of process, input
= Web-based analysis reports and option to process components and tools
download any data container with input,

intermediate or results data

= Analysing error sources supported by a number = Overview of open manual tasks like reviews and
of tools like current activity status, historical approvals
activity log, runtime for each sub-process,

0 B 3

@ Unify Bernhard Gose (IRR/ICT/Life, Zurich) & @
lail Dashboard Home / Current]obs / Pre_Calib_test_and_report_shortened Job Details (28005)
& Explorer - Activity Time £
= Jobs v Job Hierarchy ) o o

~ Unify Activity Execution Time (total): 00:00:14

) Expand All| Collapse A
B Schedules ¢ Show Times Instances of 'Execute PowerShell'

~ © 27972-MAIN_PS Job

B xecute PowerShell (8.23%
® 27973-Choose_Data_Download Job ecute Powershell ( )

A Notifications 3 I Download Data Set (42.09%)
~ # 27974-Data CRTI Job I Read Excel (16.99%)
B Audit + 8 27976-Check_Data Job I Update Excel (22.11%)

# 27981-Choose_Data_Download Job Upload Data Set (10.52%)

A 1.53 - Executs PowerShell (4)
W T @ 27975-Choose_Data_Download Job v
Q search ® 27977-Choose_Data_Download Job
=

® 27978-Choose_Data_Download Job

00:00:00 00:00:00 00:00:01 00:00:01 00:00:02 00:00:02

-~
Summary

JobID: 28005

Name: Pre_Calib_test_and_report_shortened Job

Status:

Progress;
Workflow: Pre_Calib_test_and_report_shortened
Version: 4
Submitted By:  Bernhard Gose (IRR/ICT/Life, Zurich) scale Minue [%]
Submitted: 06/06/2018 13:33
Duration:  00:00:43
Priority:  Norma June 6, 2018
Normal N Update | Name 13:00
Retention Policy:  Never Delete 1.53 - Execute Powershell [ 11
1.46 - Download Data Set
1.44 - mp_sett_scalar l
Arguments
1.43 - VariousForCalibTest '
AoC:  False )
begin_Asset_FinMark: e A2 - mgmt_rules '
begin_Assumptions: e 1.41 - Update Excel
begin_Calibration: False 1.40 - Upload Data Set
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Inside the factory

Governance framework — data handling, storage, historisation

= Unify (hence FRIP) uses blob storage technology= All data, tools, process workflows, responsibility
to store all data and tools definitions and access rights are stored safely
and can be changed only with adequate rights

introducing a new version

All input data, intermediate results and final
results are stored and can be viewed with
adequate rights (see below print screen)

= Therefore format, size and internal structure of
any data file is irrelevant for both the overarching = None of data and tools used in production can be
process and most parts of the data handling itself ~ changed retrospectively — only adapted by

3
Bernhard Gose (IRR/ICT/Life, Zurich) 4\ &

= {) Unify

lal Dashboard Home / Job History / Pre_Calib_test and_report_shortened Job Details (28005)

aa Explorer i Output

= I e Job Hierarchy
4 Schedul ~ # 27998-Check_Data_Accounting_Det Job
chedules

#27999-Choose_Data_Download Job Activity: 1.44 - mp_sett_scalar (Read Excel)
Instance: 9
A Nc tions ) ~ & 28000-Perform_Deterministic_Run Job File: 0 Sv

put.csv
Size: 2.2 KB

® 23001-Download_Deterministic_Model Job
@ Audit + » 28002-Perform_Calibration Job Activity: 1.43 - VariousForCalibTest (Read Excel)
Instance: 10

® Attributes v # 28003-Run_Calib_and_CalibTest Job File: Outout.csv OUt t d d = d d d b
»22004-Run_Calibration Job Size: 22.0 KB put data used in and produce Yy a
Q search 28005-Pre_Calib_test_and_report_shortened Job Activity: 1.42 - mgmt._rules (Read Excel) selected sub-workflow
~ # 28006-Calib_test_and_report_shortened job \rlms[la—r.\ce: H_ .
File: Output.csv . . n 5
size:52408 Storage time is defined in workflow setup;
. Activiey: 141 - Updiate Pxcel (Updste Fice) i.e. between self-defined short time and
File: Calibration_Reporting.xlsm etema|
Summary Size: 7.6 MB
Activity: 1.40 - Upload Data Set (Upload Data Set) W|th adequate nghts results can be
Instance: 13
JobID: 23005 . N .
Name: Pre_Calib_test_and_report_shortened Job Version:{ doWnlOaded and VleWed on yOur
Status: ivity: 1.38 - asg_ins_01 (Re cel) - : 5
brogress: Activity: 195~ esgIns 01 (feed Bece) computer while the process is running
Workllow: - Pre callb-testancreport shortencd File: Output.csy and thereafter during abovementioned
Submitted By:  Bernhard Gose (IRR/ICT/Life, Zurich) Storage penod
Submitted: 181333
Completed: 1813:34
oririon Final results are also stored in separate
Retention Policy:  Never Delete Activity: 1.36 - esg_ins_03 (Read Excel) dedicated versioned data containers
Instance: 17
File: O
Arguments
AoC:  False . )
begin_Asset_FinMark: True Instance: 18
begin_Assumptions:  True Fil .Csv
begin_Calibration: False Size: 22.5 KB
begin Deterministicc True
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Inside the factory

Governance framework — responsibilities and access rights
Standardised setup — tailored to your needs

T - o R R < 5=
Roles setup \ Al el g s
Governance model groups ) S 5 .g b § z g 5-% s g e8 g g g
. A et e ey Ghrmcyfiere @ : 5 2¢ g9 = CSRL R 82 8%
= Ignoring the split into “provide”, “review” and “approve” there g = g E p & 2 SlEs g « g o % £ = 5
A a a =} = = O 58 =9 =9 i c
currently are 15 pre-defined main roles in FRIP; setup can be - 2 5 E & o e B B ] ] B
extended easily; £ < § 5 "gfg ¢ ¢ ¢ 8
. . Duties / tasks °
= Any duty or role can be activated or deactivated separately; Asset Accounting wa p
. Financial Accounting w,a r
= Each role can be a single person or a group of people; Financial Markel Data wa p p
= Each role defines a duty and the rights the role has regarding oxill wa L L L
. . Assumptions w,a r r r
this dUty- e.g. Policy Data w,a r r r
A Hun . . . . Deterministic Model w,a r r r
= Responsibility: provide pollqy data; i.e. uplogd th.e policy Siochastc Model A p p
data, run automated validation tests and review its Deterministic Results T alr P
adequacy as preparation for the approver to fulfil his/her Calibration Results rlalr
role; Stochastic Results r a
Reporting r a r
= Access rights with respect to the policy data input interface:
read/write; w: write; a: approve; I: read
=  This role’s default access rights for any other part of the
system: none;
= Roles can be merged in different ways by assigning people or
groups of people to roles; e.g. Company A Default role model Company B
= In company A the provider of the policy data only provides, Role 1 Role 1
the approver performs the review;
) ) Role 2 Role 2 Role 2
= In company B the provider also reviews; the approver only
approves. Role 3 Role 3 Role 3
willistowerswatson.com WillisTowers Watson 1:1"I'L:l 20
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Testing framework during production
Millions of tests are performed automatically during each production cycle

Input data validation g Tests within models Validation of calibration

if
Results validation '

Validating results requires judgment hence
manual involvement and manual approval;

Policy data: policy internal
consistency and correctness line
by line, flag by flag;

Asset data: internal consistency
asset by asset; aggregated
Cross-source consistency
against financial accounting
data;

Financial accounting data:
reasonability against previous
valuations;

Other: as appropriate;

Automated error correction on
demand; i.e. if rules are defined;

Otherwise manual correction by
respective responsible person;

Audit report automatically
generated and provided.

Additionally automated reasonability tests
can be defined; e.g. comparing with previous

valuations.

The modelling framework contains soft (log but no
failure) and hard (log and immediate failure)
automated tests performed during each run;

The deterministic models perform for each
policy handled between 5 K and 17 K tests;

For each aggregation basket the
stochastic model performs ca 100 m tests during
the calibration and during any valuation run Per

path ca 150 K tests;
Above numbers are for annual projections over 40

years; for smaller projection steps (e.g. monthly) the
number of tests increases quite linearly;

Key functions test whether their results allow
continuing the overarching process in a meaningful
way (hard);

For selected soft tests a high-level results overview
forms part of the standard model output.

1

Inside the factory

Why calibration? Two reasons: standardisation
(i.e. only one global stochastic model) and speed;

The bottom-up deterministic models write out cash
flows which are aggregated into baskets and form

the input for the stochastic model; nine calibration

runs are performed in the deterministic models;

Using this input the stochastic model accepts any
out-of-sample combination of stresses and
reproduces the bottom-up results nicely; much
quicker and without knowing the products;

The quality of this methodology has to be tested
and approved each valuation date; tests are
performed and test reports produced automatically
for both calibration and selected out-of-sample
test scenarios; review and approval require
judgment and remain manual;

Below see examples of test reports; solid non-
yellow lines represent benchmark from
deterministic models; dotted yellow lines represent
reproduction by stochastic model.
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Inside the factory

Testing framework during build and maintenance
Modular testing and approval process — staging modular or in groups

. . : . i Overall
Unify
Design principles Testing _n on-line
All components adhere to the following design principles to allow safe This approach allows identifying and l I - testing
and easy testing locating error sources in minimal time
. . . . and maximises overall safety in
Respective tests performed during production are also performed in maintenance and testing process.
each development or test run
. o =  For each component subject to
Each component can be used on-line and off-line; change perform separate off-line Component-
= There are no differences in behaviour under on-line and off-line use; “before vs after” regression tests; by-component
= There are no differences in behaviour with and without distribution of = Perform combined example off-line testing
tasks; production test using above off-line Datavalid
ia @R . . one-by-one regression tests; ata ator
= j.e. distribution of tasks happens by running tasks in parallel; not by _
distributing single tasks onto several cores; = Perform an end-to-end “on-line vs
S o off-line” overall regression test on
= O_nly_ exc_:ept_lon is dlstrlbutlop of deterministic model tasks by abovementioned example
distributing independent policy data onto several cores. production. RiskAgility FM
= Each Unify workflow and component used therein is automatically versioned; changing or overwriting a specific RESQ
version accidentally or deliberately is impossible both in testing and in production environment;
=  Staging of each workflow and each component from testing to production can be performed separately; or
alternatively in a whole;
=  Completely separate environments for testing and production are possible but technically not required; FRIP
technically supports both setups;
=  The framework for responsibilities and access rights on the previous page also covers the staging process although
these roles are not mentioned in the table.
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Model structure design — core principles

The LEGO® approach One stochastic model

Standardised multi-dimensional model
structure replaces traditional 2-
dimensional “columns”

= Very flexible structure — unknown
future change is no threat;

" |ntuitive design, easy navigation;

=  Master the model in a few
days;

®= Abandon key person risks;

" Implementation quicker by
multiples;

= We have implemented 2’000
pension plans in 1 FTE month;

= And 450 individual life products
(500k covers) in 3 - 4 FTE months.

Basic dimensions include
" Time periods;

=  Actions within one time period; e.g.
premium paid, annuity paid, fee
charged, risk premium charged,
interest credited, new paid-up, new
surrender, new mortality, new
disability & recovery, maturity;

" Reserves; e.g. saving accumulation &
decumulation, various claims reserves
(direct and reinsurance), DAC, UPR.

The LEGO® approach in deterministic models: cut products
into little re-usable feature bricks

®  Various products in many countries covered by same
code;

" Products & tariff generations defined by parameter sets;

" Introducing new product means adding a parameter set to
respective input tables if all necessary features have
been used in other products before.

Deterministic
models

Therefore a handful of models is sufficient even for large
groups spanning a number of countries in Europe and
beyond; with considerable advantages:

®  Maintenance efforts are limited to fewer models;

" Features can be implemented less often & leveraged
quicker;

= New requirements have to be introduced into less models
in parallel.

Inside the factory

= High level of consistency; easy
comparability on very granular level

" Easy & quick maintenance, low cost of
implementing and maintaining

"  Products reflected only by their cash
flow behaviour

"  Combined permanent extreme
stresses applicable (for financial
market, surrender, mortality, disability,
inflation) without re-running
deterministic models

= No known limits for asset model,
management rules and number of risk
factors

=  Accuracy: close to “ad seriatim” per
policy

=  Speed: 1’000 annual simulations in
roughly 1-3 mins (annually, liabilities
only, one core)

=  Simplicity: no risk model needed —
nested stochastics are finally practical

“Flexing”- Model Policy by
Accuracy . / .
y y
Ability to
y

standardise
& centralise

Speed
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Inside the factory

Selected model features — Nested Stochastics

— inner | =  “Global” outer scenarios — in the extended ESG all market and insurance risk
Capial (AEC) outer - § factors are stressed simultaneously, taking into account their respective
3 ! iyl distributions and correlations
! 2
& =  Group aggregation — on-the-fly and dynamically using Group structure input;
z Group structure is not fixed in the system
Erpeced P = |LPO - limited liability put option can be applied if required; this means letting a
acc g subsidiary fail in case of default instead of paying unlimited amounts for its
. recovery
| =  Convergence enhancer — for risk management purposes usually mainly a
/ certain part of the outer distribution is relevant; therefore we use the following
et / ERRE
puposts | e i
.:é;,a‘;sz%%i.eeg:ﬁ:t | \ o ®  Run all legal entities (“LE”) simultaneously;
to simplifies for use in ' aec robabil i 1 -
.ESEGV,‘;DdEIS§ Scen 100,000\ — Do ® For each LE and each outer path perform the inner best estimate path;
‘ 3 . probabily = Thereafter run the stochastic inner simulations in blocks of e.g. 50 inner
T-0 To I I simulations for all LE with asymmetric behaviour;
= « Inner: e.g. 40-year market consistent simulations for valuation purposes
T LR modely Y Spectl assetmocel = After each block determine the per-outer average for each LE and on an
aggregated Group level;
= Basket aggregation and accuracy - liability portfolios are - SOft outer valugs and determine the_relevant risk pc_)sition (e.g. VaR or Euler)
running through the stochastic models highly aggregated,; by involving adjacent outer values with reduced weight;
however delivering accuracy close to policy-by-policy =  Apply a convergence measure; i.e. while the result does not stay within
calculations (thus also enabling hedge accounting in IFRS) certain boundaries compared to a pre-defined number of previous values,
=  Speed — our stochastic model runs 1°000 annual simulations on move to the next block of inner simulations;
one core in roughly 10-15 mins (including asset and credit = Before doing that shorten the list of outer scenarios to be considered by
model), rather independent of the portfolio size removing outer scenarios at the positive end of the distribution.
= Asset valuation — assets are projected heavily aggregated into = Automation and distribution — above procedure runs fully automated,
classes; however, under the side condition that stresses’ results parallelized on cloud and iteratively repeated until the result’s convergence is
are equal to one-by-one valuation sufficient

Daily updates — for e.g. daily updates between closing dates we recommend integrating our product RiskAgility EC
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For more information or to find out how you
can benefit by moving to FRIP, please contact:

FPT@willistowerswatson.com
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