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Introductign 

Actuarial concepts are com lex and any aid to their presentation is valuable. For too long actuarial 
concepts have not been accessibre to our clients. The classical actuarial report was written so that it could be 
understood and checked by another actuary. Nowadays we aim to convey much of our  reasoning to the client. 
The general style and language of the report is helpful but the general availability of computer graphics has 
revolutionised the presentation of actuarial concepts. 

For most eople a graph, or picture, forms the best way for them to assimilate information. Because the 
actuary is highy numerate, he would not find a graphical presentation so helpful. Because of his training, an 
actuary could compare columns of figures and quickly pick out the salient features. However, for the vast 
majority of clients a graphical presentation is the way to get the message across. If the actuarial profession is to 
prosper, we must communicate, and to communicate effectively computer graphics are useful aids. 

Compound interest 
A basic actuarial conce t is that of compound interest. The a plication shown is that of valuing equity 

shares. A glance at the gap% is sufficient to make the point that t i e  actuaries' value smooths out the wilder 
variations of the stock market index. 
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The actuaries' value shown in the discounted value, at 9% r.a.. interest, of a dividend stream starting at the 
index yield and increasing at 4% p.a. Whilst the actuary wil still have to discuss the appropriateness of this 
basis, the reasonableness of the approach is clearly demonstrated by the graph. 



Probability 
Another cornerstone of the profession is the concept of probability. Whilst simple probability of the coin- 

tossing type is generally understood, it is difficult for the actuary to explain the application of this theory in 
the case of populations or members of a pension scheme. The graph shows the entrants of a pension scheme 
under the multiple decrements of mortality, withdrawal and early retirement. 
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Many pension scheme trustees do not ap reciate the steady erosionjrincipally caused by the withdrawal 
decrement. The graph clearly demonstrates &at few entrants are amun to receive the i r r?sJon .  Indeed the 
graph shows that about a half of the entrants have withdrawn in the first five years. The a mlnlstratlve cost of 
dealing with these short-term members has been the subject of political activity in the U.K. in the last few 
years. 



Investment 
Fundamental investment strategy and the nature of the various investment media is the province of the 

actuary. Only the actuary is in a position to know which investment medium is the most appropriate asset for 
any particular liability.. 

For a basket of liabilities the actuary will need to discuss the matching portfolio. The graph shows an 
interesting use of a 3-D pie chart. 
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The height of each section of the pie displays the income yield from that particular ty e of investment. The pie 
itself is divided in the usual way showing the distributgn of portfolio before an$ after the switch out of 
property into gilts. 

The next graph sets out the variation in the FT-Actuaries index each year. 
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It would be useful in a discussion of the risks of holding equities to meet liabilities at a definite time. The 
variation in the level of stock market prices is quite substantial over most years. As well a s  being a source of 
risk, this variation can be a source of profit where a fund has the necessar flexibility. The following graph 
re-presents the figures underlying the previous graph and quantifies the possiile profit from this source. 
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We should not be surprised that the same figures can be used graphically to make two entirely different 
points. The fi ures, themselves, could also have been used in this way, but, when presented graphically, the 
points are ma& with that much more force. 



Growth control 
With the actuarial domain encompassin financial, statistical and economic principles, the actuary is 

frequently involved with projections into the future. An area of current concern in the UK is the future level of 
state pension benefits. Much has been written about whether the roblem years will be the early 2010s or 
late 2020s. Often the analysis gets so deep that the non-expert gegins to wonder whether there really i 
problem after all. A simple graph can reveal the matter. 
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This aph sets out the state pensions paid to people retiring in the years shown. Some of the increase is 
due to idi;ation and this is shown separately. The clear impact of the gra h is of a pension system which is 
growing out of control. Whilst it would have been easy to project these [gures into the future, the point is 
made much more strongly by sticking to a simple graphical statement of historical facts. 



Decision matrices 
The normal decision matrix is just a two-dimensional array of values. This is a convenient way of 

presentingresults on differing bases. 

WHAT IS A 'SURPLUS'? 
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This display serves a further purpose as a gentle tutorial on the subject of actuarial surplus. Having seen 
the display, no one would again suppose that an actuarial surplus was a uniquely defined parameter. 



Time-lapse plots 
Time is usually the axis of any graph showing a trend over time. However, there is another approach 

which is to superimpose the osition at one time on the position at another time. A,simple application of this 
idea is to superimpose the Jstrihution by age of the membership of a pension scheme at the current and 
previous valuation dates. The graph shown extends this idea of time-lapse plotting to the actuarial balance 
sheet. 
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Each item of the actuarial valuation is shown and ihe shaded area represents the growth in the assets and 
the corresponding increase in the liabilities. Using this growth profile, it is easy to demonstrate the transition 
of a fund from the early phase of rapid growth to a more stable mature fund. 

If a third line is added, being the position at the second valuation date if the assumptions of the actuarial 
basis had applied in the inter-valuation period, then the time-lapse plot becomes an analysis of surplus. 
Unlike the more formal analysis of surplus, such a graphical presentation would be readily accessible to most 
clients. 

Conclusion 
Computer graphics have a valuable part to play in the presentation of actuarial conce ts The ease with 

which complex points are made using a graph is a constant source of surprise. For exampg, a client had, for 
years, been receiving a report which included the usual table of membership and salaries analysed b age and 
sex. When this information was presented gra hically by plotting average salaries for males and femayes in age 
groups, the impact made was so strong that t i e  graph was suppressed for fear of prosecution under the Sex 
Discrimination Act. 

Finally a note of caution. Graphs, like statistics, can be made to prove anything. Unlike statistics, however, 
a graph makes its point with force and clarity. There are dangers, therefore, in the use of graphs. Nevertheless, 
due care having been taken, a graphical presentation can and should be used to aid understanding between the 
actuary and his client. 


