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Introduction

Upon reading the title of this paper, you might expect a textbook of useful mathematical techniques.  Upon seeing the length of this paper, you would realize you were wrong!

Whilst providing a repository of knowledge may be the ultimate goal of this working party, we’re intending to delegate that task to you.  Our focus has been to develop the medium for that knowledge and in particular explore the usefulness (or not) of online collaborations.

This year has been an interesting one for the toolkit working party.  We changed our name from “Maths Toolkit” as many pointed out there wasn’t much maths in last year's paper!  We have been developing our wiki www.toolkit.pbwiki.com and have found this to be a user friendly and powerful way to work as a team from different locations.  The article “internet power tools” was published in the actuary in May and one of the group is going to South Africa to give the “toolkit” presentation to their actuarial society.  

Through a series of short topical articles/editorials, this paper considers the changing environment in which we are working, sets out our vision for the Toolkit and examines some of the tools which may prove useful to the modern actuary.

It is said that Repetition is the mother of all learning
.  Some of what we say below is very similar to comments in the 2005 toolkit papers or the internet power tools article.  We make no apology for this; these are great tools and worth talking about ad nauseum.  We’ve also built on what was said last year and can now show you some actuarially relevant examples.
The Toolkit Vision

This section outlines some of the factors that have shaped our vision of the Toolkit.  In particular, it examines how the profession might benefit from recent technological advances. 

Web 2.0

The next big thing in 1448 was a technology called “movable type”.  Invented for commercial use by Johannes Gutenberg, a goldsmith from Mainz, the clever idea was to cast individual letters (type) and then compose (move) these to make up printable pages. It promised to disrupt the mainstream media of the day in which monks manually transcribed texts or carved entire pages into wood blocks for printing.  Within decades movable type spread across Europe, turbo-charging an information age, called the Renaissance. 

In 2001, “Movable Type” was invented again.  This time, in the form of a “blogging tool”, which is the software of choice for celebrity bloggers.  A blog is an online personal journal (or web log), the likes of which have become incredibly popular recently.  Blogs have spread beyond IT and popular culture and are starting to influence politics, journalism, etc
.  They have been adopted by economists and financial market commentators and are becoming increasingly influential.  

These two incarnations of movable type very approximately bracket the era of mass media that is familiar to everybody today.  The second Movable Type, however, also marks the beginning of a very gradual transition to a new era, which might be called the age of personal or participatory media.  This culture is already familiar to teenagers, but  most of us (being somewhat older), are either unaware of the transition or find it simply  bewildering.

This new era is being enabled by Web 2.0.  Although there is a huge amount of disagreement about just what Web 2.0 means, with some dismissing it as a meaningless marketing buzzword, and others accepting it as the new conventional wisdom.  Our interpretation of Web 2.0 is that it is all about users interacting and creating content rather than passively consuming it.  In this sense Web 2.0 aims to harness collective intelligence.

· Hyperlinking is the foundation of the web.  As users add new content, it is bound in to the structure of the web by other users discovering the content and linking to it.  Much as synapses form in the brain, with associations becoming stronger through repetition or intensity, the web of connections grows organically as an output of the collective activity of all web users.  

Google's meteoric rise to the undisputed search market leader, was achieved through PageRank, a method of using the link structure of the web to provide better search results, rather than just the characteristics of documents (as Yahoo – the previous market leader used to).

· Wikipedia, an online encyclopedia, is based on the unlikely notion that an entry can be added by any web user, and edited by any other. Already one of the top 100 websites, this marks a profound change in the dynamics of content creation.  It is this model of content creation that we believe would be best suited to the Toolkit.  Indeed many companies, including Lloyd's, have already benefited from internal wikis for project management and knowledge management purposes.

· Sites like del.icio.us (which will be discussed later) have received a great deal of attention of late.  They have pioneered a style of collaborative categorization of sites using freely chosen keywords, often referred to as tags. Tagging allows for the kind of multiple, overlapping associations that the brain itself uses, rather than rigid categories.  

Aggregating these tagged links can produce an incredibly powerful search tool and our experience has shown that del.icio.us can sometimes return much more useful search results than Google. 

· Much of the infrastructure of the web and major websites such as Google, Amazon, etc. rely on the peer-production methods of open source software (such as Apache, Linux, MySQL, Perl, Python, etc.).     

There are more than 100,000 open source software projects listed on SourceForge.net.  Anyone can add a project, anyone can download and use the code, and new projects migrate from the edges to the center as a result of users putting them to work.  It is an organic software adoption process.

R, the most popular statistical software package among statisticians and discussed later in this paper, is one product of this open-source initiative.  We believe that sharing knowledge in this open-source manner is key to the success of the Toolkit and the R section of the Toolkit already contains many useful examples of R code.

There are many more aspects to Web 2.0 and we have highlighted those aspects which may be useful to actuaries.  A comprehensive discussion may be found in Tim O'Reilly’s article.  However, it should be clear that the principles underlying Web 2.0 form the foundations of our vision for the Toolkit.

Actuary 2.0   - love this!! :)
The modern actuary works in a rapidly changing environment.  This is especially true for those in the general insurance field, being one of the newer frontiers of the profession.

This change has been driven from within, in an effort to further the profession and individual careers.  For example over the last 30 years, general insurance actuaries have spread from a primarily reserving role into a much broader remit, including pricing work.

Change is also being forced upon us by regulators and rating agencies.  The Individual Capital Assessments in the UK and Solvency II in Europe are thrusting more and more actuaries into a capital modelling role.

The recent Morris Review ...

Change is also being demanded of us by our clients.  With a taste of the benefits of capital modelling, our clients are seeking to manage risk in a more sophisticated manner.  Capital allocation, risk management and financial planning are increasing ares of work for actuaries.

In this changing environment, the techniques and tools that were appropriate previously may not be suitable going forwards.  For example, for capital adequacy purposes we need to determine a probability distribution of potential claims outcomes.  Traditional reserving methods which only provide a point estimate are not sufficient.  In this situation, CPD becomes incredibly important so that an actuary always has available the most appropriate tools for the job. 

Some actuaries have been starting to move into wider fields:  Risk management, banking and investment, health, construction, and so on.  On these frontiers, there is even faster development and less help available.  It becomes much more important to tap available information effectively rather than reinventing the wheel for each new problem.

Many actuaries are not fortunate enough to have in-house help available to them whenever they face a new problem.  This is especially true in the smaller companies or on the frontiers of actuarial practice.  In this situation, it is important to share knowledge and experience.  GIRO is one such forum for this exchange, but modern advances in technology provide other options.  The Toolkit is our attempt to harness some of this technology.

Actuaries need to embrace and shape the change they are faced with.  Seek out the opportunities that it provides.  But are we up to the challenge?  The quant revolution has revolutionized banking and finance.  But as actuaries, with training in statistics, finance, economics, accounting, where were we?  As a result the profession has lost many potentially good candidates to these industries.

Cat modelling is big business now, but again most actuaries are passive end-users.  Cat modelers have been criticized for poor models.  Underwriters have been criticized for using the models blindly with half of the switches turned off.  As actuaries, we should be familiar with the perils of blindly using black boxes, but seem to be keeping our heads down.  Surely should be in a position to engage with these two professions and ensure responsible use of these models?

Taking the Web 2.0 example and engaging with other professions (statisticians, cat modelers, epidemiologists, climatologists, etc.)  results in its own problems.  How does the modern actuary keep up to date with so many developments?  We are familiar with the concept of reading lists as several are already published by the profession.  However, these tend to capture established material and are unlikely to include the latest developments.  Web 2.0 may provide us with some useful tools in the form of online reading lists or RSS feeds, blogs, podcasts, etc.  It is up to Actuary 2.0 to use them.

Prior Art

It is sometimes said that a person's greatest strength in some situations could be their greatest weakness in others. For example, an underwriter may be highly praised for their attention to detail; never missing any crucial fact.  But put them in future strategy meeting and their strength may be perceived as pickyness; they could be accused of holding up the process.

Actuaries are generally clever.  And clever people like to solve problems; and they like people to know they have solved them.  Being clever is a strength.  But if it tended to make us want to start from scratch all the time, then it is a weakness.

Prior Art (see http://en.wikipedia.org/wiki/Prior_art ) is a term often used in the IT industry for finding examples where the problem or a similar problem has been solved before.  The idea being that you start where they left off.

How many working parties start with a thorough search of what is already available?  When faced with a problem at work, do we search the web to see if the problem has already been solved?  I suspect we are starting to; but we may need to do more of it.

...a link to knowledge management

Another way of looking at this (and the project as a whole) is as follows:

If we have a particular problem, we might already know a way to solve that problem, or one like it.  In other words have a technique which is familiar to us personally that we can use to solve this problem. This approach, the personal resource, uses the least effort

If we don't have a method for solving the problem we might have some resource specific to the subject area which might highlight some appropriate technique for the particular problem.  This requires some more effort, but is still not too bad.

If that fails then we might look for a resource in a less related area.  This would take longer (as there is more stuff to search) or might require more customization to the particular problem.

If that fails we need to attack the problem from scratch. This is a bespoke solution with all the problems and effort that requires. Though, of course once you have tackled a problem, you might learn a new technique which might help you next time.

What we are trying to do with the Toolkit is build a resource of the second type – a group resource, so that once one person learns something AND realizes that it might be useful to others AND incorporates it into this resource, then EVERYONE can benefit.

A New Relationship With IT  (www.toolkit.pbwiki/NewRelationsipWithIT  GET THIS RIGHT)

It is bizarre that many of us have more power on our home PCs (and the ability to optimize them to our needs) than there is at work.  We can download and trial software or take a look at things others have recommended.  At work all this is restricted (at least it is for us; we’re assuming it is for you too).  Click an executable file at your peril; in fact these days you cant.

In this paper, we discuss various tools which could be of use to actuaries, but what use are they if you can't use them at work?  It's time for a new relationship with IT.

The idea that “IT” is a separate activity from the day to day running of a business is fundamentally flawed in our view.  An alternative and we think, in some cases, better model would be for each department to have as part of the team IT experts who are much closer to the needs of the team.  There will be a core of activity that can be outsourced to an IT team (possibly outsourced outside the company as is often the case).  But new software needs should be discussed and installed at a local level.  The minute you get a global IT “policy” you are finished! <<Nigel: Not sure I agree with this!>>

Actuarial work is not vanilla; it is exotic.  This fact doesn’t fit with the one-size-fits-all approach to IT that many of us are faced with at work.

It really doesn’t need to be this way.  Viruses are a risk and the data protection act requires that data be kept safe. But these days it is possible to run a “virtual PC” on your machine which will manage this risk and still give freedom to evolve.  A virtual PC is basically a sand box in which you can play that is isolated from your network.  This technology is not very expensive and not that new.  If IT departments really understood the needs of business they would be suggesting this to us!  That is part of the problem; there isn’t (it appears to us) enough conversation between users and IT experts.

Actuaries and IT experts share many common facets:  we are both professionals; most of us are highly intelligent; and we are both unfairly described as dull!  Working closer together should lead to greater recognition of the crucial work they do as part of the team.  But that is the key word team. Where did the “separate IT department” came from?  perhaps when mainframes were in a single room so the team that maintained it had to be physically separate?

In summary, companies need to rethink the organization of their IT “departments”;  in the same way that “risk management” should be (and is being) embedded in the business IT teams should be split up and allocated to business teams.

Within the working party we have faced problems with IT and new software.  Engaging with the IT department does seem to be the most constructive way forward, but sometimes saying, “I need it for this urgent project” gets the job done faster!  Nevertheless, we have had one successful case within the working party:  

“I was first introduced R Software from GIRO in October 2005. I was very impressed by what R can do especially for actuaries and wanted to try it on my work PC. I somehow struggled to actually get R Software installed.

Working in a small UK branch of a German insurer does not mean that the IT function can be more flexible. Given the contagious nature of viruses associated with external free and untested software can do to company’s PCs, it can be understandable why IT have adopted such a strict policy. However, it is not all bad news in the end. After 4 months of perseverance, I have finally managed to convince IT that the software may be of good use to the company after all. How did I do it? By attending the first toolkit meeting has helped to discover more potentials on R. So I have come up with several possible uses of R including reserving and capital modelling. It will be useful sometimes to just quote few names of people using R who have influence in the field (Lloyd's actuarial etc). I also show the working document on R which is developed by Nigel et al. I guess the bottom line is to get IT to understand that the initiative is a genuine one and must be in the interest of the company. Also by doing homework on the software will help, such as having knowledge of its basic features, related websites and history/source etc.”

Useful Tools

Wikis

Wikipedia, the online encyclopedia mentioned earlier, defines a wiki to be “a type of website that allows users to add, remove, or otherwise edit and change all content very quickly and easily, sometimes without the need for registration. This ease of interaction and operation makes a wiki an effective tool for collaborative writing.”

With over 1m articles in its English-language version, it is almost 12 times larger than the print version of the Encyclopedia Britannica. Taking in the other 200-odd languages in which it is published, Wikipedia has more than 3m articles. It is already ranked as the 16th most visited website in the World and has become a vital research tool for huge numbers of people. All this and Wikipedia is only five years old.

Wikipedia, however, is unusual in that it appeals to such a large diverse population.  Most wikis are used by relatively small strongly defined groups of which the actuarial profession is a perfect example.  

Wikis are commonly used for project management purposes and we are aware of various companies who have successfully used them.  Within the working party we have successfully used our Toolkit wiki to produce this paper.

However, the most common use for wikis is for knowledge management purposes – to provide a group resource of the kind described in the Prior Art article.  We have attempted to create this type of resource in ...   

The Toolkit Wiki (http://toolkit.pbwiki.com/)

<<Brief discussion of the wiki.  Simple to comment or edit.  Have a go in the sandbox.  Aim to bridge the gap between research and practice by providing examples.  Discuss some of these later?>>

Del.icio.us

Store useful websites

Categorize them with multiple tags.  Eg. Come across actuarial paper (England & Verral).  Think it may come in useful.  Tag it – suggest several tags.

Easy to retrieve

Find related sites

Powerful search tool

Example search results – R?

Here are our delicious accounts – feel free to see what we are reading

In particular, here is a tag “toolkit” – which ……

You can also tag for one another; just put for:<name>  (e.g. for:maynardt)

Reading Lists

The next few paragraphs build on the concept of “subscription” to websites using some sort of RSS aggregator.  Some of you may be using these either before or since our paper last year; for those that are not we’ll briefly recap how they work.

Recap….

An “RSS feed” is (in a sense) a snapshot of the state of a webpage. Not all websites have RSS feeds (which is a great shame); the modern ones do.  When a website is updated the RSS feed will also be updated to record and describe the change.  So, if you compare an old version of the RSS feed with the new one you can tell whether a website has changed; and how.

This is what RSS aggregators do.  When you “subscribe” to a site using an RSS aggregator, it stores a version of its RSS feed – then periodically and automatically it compares its stored version with the latest RSS feed from the website.  If the two files are different your aggregator knows the website has changed and it alerts you.  We waxed lyrical about this last year (see www.toolkit....).  

One of the nice things about pbwiki the service we are using for our toolkit wiki is that it has a very rich RSS feed.  So when a member of the working party changes the site our RSS aggregators don’t just alert the change – they say who changed it and briefly summarise what they did.  This makes alerting fellow working party members very efficient – there is no need to email; one fewer job to do.

The new bit…

The list of “subscriptions” (the web pages you are interested in) is saved in a file by your aggregator.  In case you are interested, the file is called an OPML file (so it ends .opml  as apposed to .xls for an Excel file for example).  It is possible to send your OPML file to someone else.  It is also possible to give your OPML file a web-address.

This enables others to subscribe to your subscriptions.  If you subscribe to theirs – you’ve ended up subscribing to your own  [Escher picture] creating a virtual tangle akin to the work of MCEscher! 

This might sound esoteric – but it is actually a really exciting prospect.  Another description of a “set of subscriptions” is a “reading list”. Here’s a vision for the future….

Vision for the future….

Imagine that actuaries want to keep up to date with latest developments in one field or another (we think this is true).  Suppose working party X is leading the debate for topic Y.  The working party could produce a reading list.  Actuaries interested in their output could subscribe to their reading list and automatically see all the articles etc that the working party has found and is reading.

The UK actuarial profession could set up reading lists itself on various topics; this could be a great resource for students and fellows alike.  <<Currently, this is done in paper form (though available electronically).  No dynamic links.  As more and more papers are on the web, a live link would be easier. >>

See later for a comment on our example reading list.

OPML / RSS aggregators

SharpReader

GoogleReader

R Section

What is R?

Data visualisation.  Show some nice graphs. 

R Examples for Actuaries.  Take one example?

R Souls?

Reserving package

Blog

Example blog covering several topics on the wiki.

[The idea here is that anyone who has set up a page on the wiki can describe it in a few lines and put a link to it in the paper.
Google tips?

� repetitio mater studiorum est (apparently!!)


� See � HYPERLINK "http://www.realclimate.org" ��www.realclimate.org� for a great blog about climate change for example





