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Abstract

Without being an exhaustive list, this document 
addresses through an original parallelism key 
elements of modeling in insurance, and precautions 
taken at ADDACTIS® Worldwide  in terms of creation 
and management of actuarial models. 2Introduction

Programming languages, operational specifications, regulations evolution, 
technical constrains: as much elements that today makes risk modeling rich and 
complex. For novices, this field may be source for questioning, incomprehension, 
or doubt. For initiates, it may be a source of disagreement and instability. Clearing 
all ambiguity, worry or grey area may not be easy when it comes to modeling. 
However, some simple rules, based for example on the experience of proven 
professions, may allow one to see clearer.

A model is finally a multiplicity of components of diverse and various, linked or 
not, standardized or customized, we consult to answer a question or a previously 
expressed need.  It is like a giant library in which we can go seek knowledge, 
or simply look for the last edition of our favourite magazine. The answer to this 
question may have many forms: qualitative information as a recommendation or 
a narrative report, or a whole of precise values such as quantitative reports. It 
is however usually given by the dedicated technical teams, because requiring by 
nature a perfect control of the area. 

Seen in this way it is not uncommon, to draw a parallel between 
the model designer and the librarian. But beyond this easy 
comparison, what can this profession teach us? We will study 
this question through a reference book: L-A CONSTANTIN 
(1841), Bibliothéconomie, Manuels Roret, Paris.
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« In any place the existence, of numerous piled up books in 
cases and on shelves, does not constitute a library: these 
books won’t form it until they will be classified, labelled 

and sorted in a suitable way for study ».1

A library is first of all a place that shines by its 
organization of information: rigorous, meticulous, 
and almost exaggerated. 

In insurance, dividing and putting in order the 
subdivisions of a model or a library of models 
seems essential. In this way, when a demand, 
an evolution or a problem happens, these can 
be efficiently treated. When we distinguish 
the components of insurance modeling, we 
often refer to great classics from regulation or 
business specifications: distinction by the risk in 
the meaning of Solvency 2 (life, non-life, health), 
technical differentiation (standard formula versus 
internal model), etc. It is a segmentation which 
first interest is simple identification by everybody.

It is not rare to see that these classical 
differentiations are quite subjective and can 
sometimes differ from one country to another 
(in South Korea we easily mix for example Life 
and Non-life2 …), in addition to being of a limited 
interest in programming. What we can observe on 
the shelves of our libraries is that other typing 
can be involved in the scheduling of our actuarial 
components. We can for example focus on the 
degree of standardization of the component 
(in addition to the functional component) 
distinguishing models, units and function, to 
measure the level of replicability. We can also 
favour the economical activity and divide by 
groups, entity and product.

- 1 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, Manuels Roret, Paris, p.30
2 For a more thorough understanding of the subject it is possible to study the report of Lloyds of April 2014 called Class Review 
In South Korea.

1- Organize ones environment
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That we hold on to a classical or a much more 
sophisticated vision, it is generally suitable to: 

Limit the number of sections to avoid a duplication of works, 
an additional cost of maintenance, of communication, of global 
comprehension of the project, a complex and tedious audit, etc. 
Formerly thinking of the global organization of its library, to limit 
the recurrent and costly modifications in time;
Have a documentation explaining the organization of the project, 
because the handover and the communication on the project will 
be even more difficult.

« The conservation, in all its meaning of the word, is 
certainly very important for the owner of a library: His 

own interest commits him; but it becomes a severe law for 
whom who is given a public library, which utility, as all art 
objects or science collections, must not be calculated only 
for our contemporaries, but for our nephews; the keeper 

have to watch over it with a tireless activity. » 3

2- Maintain ones work

Insure the maintenance, renewal of the works or archiving is one of the 
main tasks of the librarian. In the same way, it is the duty of the developers 
of themodels to make their works long lasting. Looking closely, we can see 
that this concept of maintenance can take many forms. 

 3 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, Manuels Roret, Paris, p.63
4 The available benchmarks are numerous: for example in France the FFSA publishes each year an activity report in which we 
can find a great number of statistics of the market. EIOPA propose also quite complete analysis notes of the market.
5 We frequently forgot testing negativity of some variables: how does my model react if the rates of return are negative? 
6 It is possible to find on the Internet Excel documented files that allows the calculation of the SCR in standard formula in an 
easy way (for example the Excel file of the Lloyds) 

Quality of the collection 

In all libraries, when a book is damaged, it is 
replaced. In all teams of modeling, it has to be the 
same: a watch over the quality of the components 
has to be done as often as possible, that asking for 
a process of validation formalized and repeated. It 
appears complex to describe with precision such 
a process as this one can vary from a company to 
another because for example of resources made 
available. 
Furthermore we can easily imagine a process 
based on 3 consecutive levels: 

A level of functional validation that guarantees 
the state of work of the model: is the model 
working without a problem? Are the results 
generated? 
A level of operational validation, that can be 
subdivided in sublevels allowing to appreciate 
at best the degree of trustworthiness of the 
component: 

The claim of the expert that allows one very 
quickly to see the quality of the component 
and its inputs. For example: examine the 
repartition of the asset portfolio of the dues 
in comparison with the previous year, or also 
the decomposition of the requirement in 
assets following the standard formula4 ; 

A list of unitary verifications (as simple as 
diverse). For example: format testing, basic 
values testing (percentage of the same order 
of magnitude as 1, of values referenced as the 
one linked to the economical and financial 
environment), negativity testing5, etc.
The comparison given from parallelised 
calculus, in other words: select a reference 
component and use it to thoroughly analyse 
the tested component. For example: in 
the case of a model of the type Standard 
Formula, it can be practicable to having 
a routine easy to use under Excel6, in the 
case of a function, the use of basic such 
as numerous R packages available under 
CRAN are a good way to control. 

A level of validation of good ways allowing 
inspiring the component the way to do and the 
experiences proper to the company (way to 
structure the model, name the objects of the 
model, document it, etc.). 

7© 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited. © 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited.



Archive collection

Finally, one should take care of ones archives. Just 
as the librarian works to protect the archived works 
that could be covered in dust, infested with insects of 
from humidity. There is no better modeler than one 
who can conserve all the components that are no 
longer news worthy, project models, dated studies. 
Function like this one can guarantee to remember 
the great successes as well as the worst failures 
(for example to provide a list of good practices) and 
therefore capitalize for the future.

One sometimes forgets, but the job of a librarian is also to manage the 
procurement and finance of the library to the needs of the reader.

Manage ones collection of actuarial programs is also a matter of cost. 
This problem can take many forms: cost of time, the human cost of 
learning, the cost of data storage, the acquisition cost of software etc. 
All these parameters are sometimes forgotten during the construction 
of a designed project.

In insurance, it is also stalling ones needs so to have a rational view of 
the investments that result. Many examples can illustrate this point:

The possibility of having a non-deformed liability portfolio and 
thus complete, involves a cost of increased computing and the 
need to insist on the machine performance;
A common model to several entities of a group requires the 
deployment of a server, a possible licensing and CPU field 
manager to pool computing needs (by creating underlying 
a potential tail and prioritizing work schedules to advanced 
calculations);
The desire to have a complex model generates the need 
to produce a voluminous and detailed documentation, and 
human input costs systematically Therefore, results do not 
always live up to the expected wait.

8 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, Manuels Roret, Paris, p.36

Obsolescence of the collection 

Another regular concept: if a book is obsolete, it is 
taken off the shelves and we look for an updated 
version. At the speed of which insurance techniques 
changes nowadays, it is safer to focus on a dated 
biography than on an updated version of sinister 
triangles calculus7. Also, we sometimes have to 
search for new works to attract a larger public. Study 
of insurance innovation, mathematical methods 
but also regulation information, to communicate 
and enforce an R&D expertise but also to perfect 
its own tools seems essential. So, technical and 
regulation watches seem more than advised. In this 
frame, all channels of research are good to take: 
professional colloquiums, academicals papers, 
scientific reviews, young graduates thesis, LinkedIn 
groups, Google alerts, etc. 

Caution must be made regarding the eternal quest 
for sophistication. There comes a point where the 
computational precision is of little value and the 
range of possibilities is rather narrow: feeding 
process of the component is too complicated, 
comprehension difficulties, restricted performance 
etc.

7 To convince ourselves we only need to count the number of versions of the individual claims that appeared lately. 

«A librarian, in all his work, should never lose sight of the 
needs and tastes of the time but also should especially 
acquisition the books, he must lead with a severe and 

informed criticism, with absolute abnegation any choice 
and without being influenced by the fashion of the day, nor 

the requests of some privileged person»8

3- Mastering ones needs and ones costs...

8- 9© 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited. © 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited.
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«The catalog, this backup library, this faithful guide, is also 
the first curator it is through it that the existence of each 

volume is found, it indicates the place where one 
should find it.»9

1- To Document

9 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, Manuels Roret, Paris, p.95

Computer encoding, catalogs, stamping of books 
with assigning a classification number, a bar code, 
and label: these techniques are those of a librarian 
but perfectly coincide with the requirement to 
document the work and modeling formalize their 
mapping.

Within a modeling team, mapping must be thorough 
and can take many forms as we have explained 
above. It appears vital in any case to write note 
detailing this segmentation. This type of initiative 
has many advantages:

Rationalize the working time, and avoiding 
unnecessary duplication: it may be useful 
to capitalize on the continued use of some 
merging programs, provided to highlight this 
recurrence...
Awareness of the absence of a component in 
a collection: make a list of what exists  so to 
ensure that nothing is lost in the intricacies of 
our computer tree;
Finding opposite technical heterogeneity (can 
be voluntary) between certain works: catalog 
allows one to see the weakness of some and 
the strength of others from an algorithmic 
perspective, time calculations and architectures;
Identification of possible links between 
programs.

The most basic way to implement these foundations 
(in addition to a simple mapping) can be to easily 
borrow from the library: the use of a data sheets or a 
label detailing briefly through some characteristics 
with the aspects of the component. For example: 
name, language, creation date, date last updated, 
version of the reference software package used, 
tags, component status (validity, archive or not) etc.

The absence or approximations related to the 
documentation of the component itself can also 
be disadvantageous for the modeler and user. We 
must formalize knowledge as broadly as possible. 
Documentation must always meet the minimum 
power problems: for whom? What, why and how?

For who? When publishing a model, it is worth 
asking who the tool is for and to consider outreach 
of terms, a table of abbreviations, distinguish the 
parts information about the use of the tool for those 
with internal calculations to the tool etc.

What, why and how? During the development of 
a function (such as a Cholesky decomposition), 
it seems interesting to distinguish the object 
definition, reason of the use and example for this 
function:

The function allows the Cholesky decomposition 
of a symmetric positive definite matrix using 
a recursive algorithm, and to derive a lower 
triangular matrix;
This function is typically used to streamline 
matrix calculations, particularly in finance, 
where it can be used to explain a financial 
model describing Brownian motion used 
through the finite marginal joint distributions 
(cf. Kolmogorov theorem);
Example: consider a table, Cholesky (A) used 
as a matrix, and returns the lower triangular 
matrix L such as A = L.LT

10-11 © 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited.



Communicating is the key to the perfect creation, use and conservation 
of a modeling component. Outside the matrices of lines of code, and 
human-machine interfacing, communication upstream and downstream 
of actuarial calculations is more than a luxury.

«A derogatory, brief and harsh answer, [...] is a librarian 
that is less tolerable than by any other default»10

2- To communicate

Before conception (or use)

Before building a model, it seems essential to 
assimilate the needs expressed by the sponsor of 
the model and answer the questions: what should 
I produce? For whom? How long ? In what format? 
This is for example to understand what the regulator 
expects, or fits in with the teams providing the inputs 
of the model, content, dimensions, deadlines. One 
can avoid many pitfalls as one can see with the 
following cases already observed during missions:

A behavior law provided by a product team that 
doesn’t depend on the expected arguments by 
the passive projection model;
The asset manager provides the asset portfolios 
that are deducted from transparization funds 
that do not contain all the information necessary 
for calculations of the various risks in the context 
of the standard formula Solvency 2.

It also seems important to rationalize requests: the 
modeler must play a critical role in providing expert 
advices on the feasibility, cost and design time 
(given constraints), perhaps even the interest of the 
component, by possibly to refuse possible utopian 
wishes of the sponsor. The modeler must therefore 
have in this sense: subtlety of mind, pedagogy and 
firmness, not only in order to protect themselves 
but also to protect the interests of the sponsor.

After the Concept (or use)

The communication after setting up an insurance 
component must be provided through two separate 
but equally important principles: short term and 
long-term principles.

The short-term principle is simply to communicate 
the calculations performed within the component. 
This is the task the modeler must do before the 
user because a person who is at the origin of a 
component is more appropriate to highlight the 
possibilities of that than anyone else. In addition, a 
model has little or no interest if his results cannot 
be transcribed in a simple language that is as 
universal as possible. Therefore it is appropriate to 
reflect on how to report as accurately as possible, 
through all forms imaginable that could facilitate 
the absorption of the message:

The results sheet or indicators in line with 
sponsor requirements: in the framework of a 
standard formula model we can focus on QRT 
requested by EIOPA, as part of an ORSA we 
will preferred a simple dashboard for sharing 
based on disseminated indicators with the top 
management for example;
Useful charts to help comprehend: analysis of 
movements and decomposition of a result to 
assimilate the outbuildings of a variable, studies 
N / N-1 to observe the differences from one year 
to another, radars for observing risk profiles, 
distribution charts when stochastic modeling 
etc.

The average/long term vision is primarily to 
maintain regular contact with the user so to have 
continuous feedback on possible anomalies or 
possible opportunities for improvement. A modeling 
component, as explained above, evolves with time 
and this evolution can be easily stimulated by the 
messages exchanged with the outside:

Requests for changes and priorities proposals 
on the part of the user;
Monitoring of corrections and anomalies, 
list of versions and comparative analysis of a 
component version to another;
Expert Committee to identify new practices to 
integrate.

12-1310 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, 
Manuels Roret, Paris, p.91
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Every library has its code of conduct: the ban of chewing gum, carrying too 
many books, talking out loud. Some atheists will see an affront, but the 
importance of having a Text “created” is just as important as the one that 
exists in insurance-modeling, for many reasons. 

«The soul, the social link to a nation, are the laws. Similarly 
the wise and liberal regulations are essential to a library 
as soon as it admits visitors: they lay the foundation of its 

institution, the duties of the staff, and the rights granted to 
those who benefit from its use.»11 

3- The Modeling chart

Capitalize on the gained knowledge 
to define good practices

The modeling chart must first contain all the 
knowledge acquired with time from the modeling 
team. This sharing is crucial if one wants to 
avoid the loss of experience due to the turnover 
of such teams, or simply neglect of each other. 
The themes on which to base the list of good 
practices in modeling are various, here is a list: 
optimization, taxonomy, architecture, control 
methods, documentation, automation of the 
feeding process etc.

Homogenize the work

The essay of a model chart is also a good way to 
ensure consistency of realized components. This 
homogenization is interesting because it raises the 
terms to «speak the same language» and therefore 
generally improves the efficiency of modeling: 
objects of similar quality, possibly because 
potentially connectable identical in structural 
terms, requiring classic format and identified input.

In addition, it is more favorable to write such a 
document if the modeling teams are decentralized 
and divided into several working subgroups. 
For example: it is an indispensable asset to any 
multinational company with entities producing its 
own models (all or part) in different places of the 
planet.

Define the norms

Write a chart is also an opportunity to describe 
some key aspects such as:

Team working process: it is then indicated 
clearly in the chart process in place throughout 
the life of a model, for example, to standardize 
the actions carried out during the design and 
reflection of a component, the component 
upgrade, the resolution of an anomaly etc.
Communication with external teams: it is then 
to define the links between each, the terms 
usually used (for example by defining a table of 
common abbreviations) etc.

Building business value

A model chart can finally be seen as writing on 
paper of «how to» of society. It plays a significant 
role in the validation of a company by highlighting 
its level of expertise, discipline and philosophy.

11 Translation from L-A CONSTANTIN (1841), Bibliothéconomie, Manuels Roret, Paris, p.84
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Whether it’s about shelf, book IT management, or cart members, a librarian 
must have optimal tools in order to maintain his works. The same applies 
for an actuarial model designer, which has to keep in mind that the basis 
of a good model is first of all good modeling software.

User friendly tool

We avoid dull and gloomy libraries, where the 
atmosphere feels old fashioned. Libraries are 
places of fulfillment, and environment of those 
libraries should be the same. For actuarial software 
we expect the same thing. Some academics 
are satisfied just with pragmatism tools like R, 
nevertheless for an average model designer, a 
friendly intuitive ergonomic tool which motivates 
to model is clearly better. For example, it can be 
relevant to have features like: set of programs 
box management, a main view of models and 
their dependencies, possibility to change set of 
programs appearances on the view (icons, colors, 
labels, frames etc.).

Documented tool

It’s really convenient when you are looking for a 
book to have relevant indications in order not 
to lose time and not have to try many paths for 
achieving happiness. It seems equally interesting 
to have a clear documentation, for designer or user, 
regarding the software. It could be also pertinent 
to benefit from little complementary notes about 
the software to have specific view on features. 
Finally, in the framework of an international use, 
it sounds really relevant to have the tool in several 
languages or a feature to make translation at 
least.

Flexible tool

We will always appreciate more a library which 
fits our needs: capacity to borrow a book when we 
want, flexibility on the number of borrowed books 
etc. In the insurance modeling field, segmentation 
degree is inseparable from the platform you use, 
and regarding this point all software are clearly 
not equal. There is a risk when model architecture 
is forced by the tool: the model must have all 
intellectual effort, and not the use of software to 
build it. Thus modularity must be at the heart of 
the architectural features available for the user.

Automated and efficient tool

Automation of frequent works and efficiency 
regarding expected results are necessary features 
for modeling software. In a framework where 
regulatory and institutional requirements are 
numerous, repeated, time-consuming, it seems 
appropriate to integrate efficient features which 
allow to facilitate automation of processes. We 
could appreciate for example:

Automate feeding and visualization of 
hypothesis files;
Capacity to create many simulation scenarios 
based on one central model, by automating 
parameters changes;
Simultaneous and parallelized runs to calculate 
several scenarios.

Shareable tool

Sharing is the very essence of a library. Given this 
fact, it would be really surprising not to impose 
an open modeling tool which allows you to share 
projects and compare them. Any features can 
materialize these words:

Compatibility with other reference software 
such as Excel (for import as export), R, SQL 
database etc.
Project manager feature which allows to 
compare each other two modeling project;
Several output formats:
Common workspace on a dedicated cloud;
Light saving files to insure and facilitate sharing 
by Emails.

Auditable tool

In a library, you have to report and follow borrowing 
and archives inventories. Into modeling software, 
an audit track seems equally appropriate. This 
audit track can be also useful to follow works 
into a modeling team than to insure frequent 
control from regulators or auditors. It is even 
possible to include filter on dates in order to follow 
modifications from one control period to another, 
or in order to come back on certain past works.

© 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited. © 2016 ADDACTIS Worldwide – All rights reserved; any reproduction without written permission from ADDACTIS Worldwide is prohibited.

 

«A Libraries furniture may not be important in appearances 
but is no less essential than the location it furnishes. It also 
contributes, according to its composition, as much as books 

conversation, as their use.»12

12 Translation from L-A CONSTANTIN (1841), Bibliothéconomie , Manuels Roret, Paris, p.75
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Thus, librarian practices are easily transposable to modeling 
insurance activities:

A precise management of collection, by controlling its cost as 
its needs;
A customized relevant communication, accompanied by 
extensive documentation;
A judiciously selected material in order to focus on the essential.

Obviously, the study is not 
exhaustive. We can easily imagine 
other development axis and other 
parallels between model designer 
and librarian such as the way to 
manage people into a development 
team or highlighting some 
component by doing complementary 
studies on them ( other than 
actuarial controls : sensitivity test, 
efficiency test, benchmark etc. ) or 
events to present them.

Actuarial modeling is booming 
nowadays, first thanks to computer 
advent, then thanks to the (regulatory 
or competitive) necessity to calculate 
solvency capital requirements, best 
estimates, customized economic 
scenarios, insurance product prices 
as well as possible. Add to that the 
current (r)evolution into actuaries 
minds regarding data science and 
linked algorithm methodologies, 
it will become more and more 
essential to know how to manage 
model collections, as diverse and 
complex they can be.

This study, in addition on being a 
large panel of good practices applied 
into ADDACTIS® Worldwide, can also 
aim to warn people: not to take into 
account in the future some modeling 
basics such as those reported 
previously, may well become very 
dangerous! Modeling risks includes 
several dangerous under layers for 
insurance business such as: model 
risk, software risk, data risk, human 
errors etc.

Furthermore, we can also ask 
ourselves: in the future, what will 
happen to our models libraries? 
Many projects on global, digitalized 
and communal platforms are grown 
from our old dusty libraries (Gallica 
in France, Linked Open Data or 
Google Book Search in US): can we 
predict a similar revolution for our 
models collections?
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