
The Actuary and his Assumptions 
by Evan lnnes (USA) 

"That this huge stagepresenteth naught but shows 
Whereon the stars in secret mjluence comment. . . ". 

( I )  The selection of actuarial assumptions is, or should be, 
purely the domain of the actuary himself. In the United States, 
this has been underlined by recent legislation (ERISA, in short) 
which, a t  least in the area of pension plans, lays upon the actuary 
the burden of using his, and only his, best judgment in the selec- 
tion ofassumptions. 

(2) Whether specified by regulation or not, however, it is clear 
that the situation as  legislated in the United States is, in fact, what 
the situation should be. There are other areas of financial control 
which, it may be argued should also be the province ofthe actuary 
such as  the selection of cost method and the choice of amortiza- 
tion period for unfunded liabilities. But, as discussed in a note 
presented to the 1978 Conference in Toronto, government regula- 
tions and accounting principles have (certainly in the United 
States and no doubt in some degree elsewhere) tended to seize 
effective control of these areas thus underlining the importance of 
the actuary's responsibility for what remains - i.e. the pure 
assumptions. 

(3) Consider now the situation of the large firm o r  partnership 
with perhaps l00,200,300, o r  more actuaries. Although standard 
turnover rates, economic tables and the like may be provided, 
professional attitudes and traditions still, even in these larger 
agglomerations, have left individual actuaries pretty much to their 
own devices with respect to assumptions - although, of course, 
some kind of herd instinct does develop in a way that is difficult to 
define. The instinct results, perhaps, from the sharing or passing- 
on of cases and the gradual mixing o r  penetration of one actuarial 
mind by another that occurs in that way, spreading through the 
organization as  the organization grows. 

(4) This phenomenon may be further induced by committee 
governance, requiring that assumptions which lie outside more or 
less well-defined boundaries must be passed on by the committee. 

(5) The herd instinct can be seen in action when a large firm 
tabulates, as is not infrequently done in the United States, the 
significant assumptions currently being used with respect to its 
clients' plans. It may be questioned, however, whether these 
tabulations have any value at all except to display the herd instinct 
at work. 

(6) A client company looking at a summary of this kind may 
well ask: "What is it that guides your actuaries in their choice of 
assumptions? What am I looking at when I study a display of this 
kind? Am I surveying the results of careful research and the 
opinions of your actuaries as guided by centrally analyzed statis- 
tical and economic wisdom based not on each individual's own 
experience and attitudes but on some collective ingathering of 
data and some carefully thought out overall analyses and projec- 
tions?" 

(7) My belief is that. at the present time, there would be no 
answer to these questions beyond an  admission that all that was 
portrayed was a summarization of individual opinions. 

(8) At this point. a sense of unease may begin to pervade the 
mind of the reader - is some form of central control being 
advocated? I a m  not. he may say. subject merely to the herd 
instinct: I ,  make a gain and loss analysis at each valuation and I 
make a statistical analysis of the experience versus my assump- 
tions. I am guided by all ofthis in what I do. 

(9) Clearly, we have to respect this opinion or we should deny 
our own professional knowledge. abilities and instincts. But a t  the 
same time, we should. I believe. also respect our client's opinions 
who, pointing no doubt to an uneven. and perhaps unnerving. 
pattern ofgains and losses, may say. "What is it that guides you in 
setting the assumptions and on what do you base your proposals 
for changes? Do you mean to tell us that your firm allows you to 
act with complete individuality and provides you with no guide- 
lines based on experience wider than your own?' 

(10) In what follows I put forward a suggestion for a guidance 
system for actuarial assumptions in the large consulting firm. As 
will be seen, however, this system does not include the investment 
return assumption because here, I believe that the actuary cannot 
shut his ears to what the client and the investment managers have 
to say. Further, by way of forearming myself against unmerited 
criticism, I emphasize that these suggestions are put forward in no 
definitive sense but only to provide a framework for discussion. 

(I I )  Turning then to the guidelines, the underlying principle is 
that of, for example, the grading of an individual in some personal 
achievement (baseball or cricket scores, class ranking in French 
irregular verbs, etcetera). It is a matter of common observation 
that there is, in general, a consistency of position in rankings of 
this kind (low ranking in French irregular verbs in one year being 
followed by a similar ranking in the next year, and so on) and we 
may expect to find that experience rankings in the world of the 
actuary are no exception to this phenomenon. 

(12) Thus, the consulting firm might collect statistics with 
respect to, say, turnover, early retirement, and salary increases for 
each one of the multitude ofplans served by its actuaries. An over- 
all sfandard could then be adopted by the firm, representing, as 
predisposition may dictate, either a philosophically o r  a statisti- 
cally based scale, or some blend ofthe two. 

(13) Each client plan's experience might then be compared with 
the standard and, after a few years of experience, (or immediately 
if, as should be the case, adequate statistical records are already 
available) a ranking of each element of the plan's experience 
against the standard could be established. 

(14) 1 do not intend to go into detail on how this might be done, 
whether by expressing the age-specific or duration-specific exper- 
ience rates as  a percentage of the standard or whatever else might 
seem appropriate. I merely want to outline an approach via the 
concept of an assumed semi-permanence in rankings - or, 
possibly, the stronger assumption of a semi-permanence of 
relationship to a standard. 

(15) What, it may be asked, is the benefit or end result of all 
this? We may respond with an example of one area in which the 
suggested guideline approach is already being followed, namely, 
mortality. When a client company says to a consulting actuary, 
how did you arrive a t  the mortality rates which you are using, he 
will say "I'm using a standard table" or possibly, "your experience 
indicates some deviation from a general standard and I am, in fact, 
using 90% of an overall standard mortality rate", or something to 
that effect. 

(16) Thus, in the system envisaged, an actuary who is properly 
maintaining statistical data on his client plans and has access to 
standards for each assumption area, can speak firmly to a 
questioning client - and indeed the client is entitled to a response 
of this kind. 

(17) Further, just as today we have confidence in making 
mortality projections so also, to the extent that research and. 
analysis may indicate, the overall basic standards in these other 
assumption areas may themselves be projected. Thus each 
consulting actuary would be provided with the opportunity of 
using his professional independence in deciding to what extent he 
should adjust his ratios against a changing standard. 

(18) In summarv then. , , 

general overall standards for each assumption (exclud- 
ing only investment return) would be developed either 
by the firm or by some wider grouping of firms 
continuous statistical and economic review would be 
maintained. Projections would be embodied in the 
standards and standards would be changed from time 
to time 



each actuary would maintain for each of his plans a 
statistical analysis of experience and would base his 
assumptions on the perceived relationship of exper- 
ience to the standards 
it would be the actuary's perception of this relation- 
ship that would determine his assumptions, and when 
and to what extent they should be changed. Thus his 
assumptions could be characterized as an experience- 
based array of percentages of the elements of the 
standards. 

(19) Two points call for special comment. 
Firstly, it is implicit that no pre-ordained relationship is 

presumed to subsist between the rates of investment return and 
salary increase; the investment return assumption is left for 
judgement based on the declared investment philosophies and 
objectives of the investment managers and on general economic 
trends; the salary increase assumption, in real terms, is assumed to 
be capable of the same type of ranking process as all of the other 
assumptions leaving an addition for inflation to be decided by 
economic projection with a firm-wide basis. 

(20) Secondly, the ranking concept calls for something much 
more attentive to the actual relationship of experience to  the 
standard than is customary with the mortality assumption - thus, 
except possibly in the case of the mortality assumption, it would 
be rarely if ever that the standard was used without adjustment. It 
is in the adjustment process that the individual actuary would 
show a blend of his attention to the actual experience of the case 
and his own individual judgment. 

(21) Looked at in this way then, a firmer and perhaps more 
professional basis for assumption setting would be provided than 

presently exists, but a t  the same time, would leave individual 
actuaries to make their own comparative analyses and to exercise 
their own judgment with respect to changes from time to time. 

(22) This is all very well, the reader may now say, but what 
evidence is there that there is persistency in the rankings ofexper- 
ience between one plan and another. In response to this question, 
the material set forth in the Appendices is offered but, since the 
purpose of this note is to promote discussion rather than to 
provide a fully worked out and detailed theory, it will not perhaps 
be thought a serious disadvantage that this material provides only 
slender support, but support nonetheless, for the contention of 
persistency. 

(23) It is natural and customary to think of ourselves as outside 
the mechanisms which we operate - in our actuarial minds we 
separate ourselves from our assumptions and our arithmetical 
processes. Let me, however, lay before you the thought that the 
actuary is not, as  it were, a 'deus ex machina' but that he is part of 
the machinery. In short, an actuarial calculation involves not only 
the data, the method and the assumptions but also the actuary 
with his quirkiness and individuality. 

(24) It is no part of the purpose of this note to suggest that we 
disembody the actuary or otherwise remove him from the stage 
(that way lies the iron hand of statutory assumptions) but that, so 
far as possible, we should provide him with the means to restrain 
his idiosyncracies and become as pure an actuary as is humanly 
possible. 

(25) The fact that this note has been written in a light-hearted 
vein is not intended to detract from its importance and no one is 
more aware than the author of the weaknesses and imperfections 
ofwhat he has set forth. 

Appendix I 
Termination Rates 

Plan 1976 1977 1978 
Total lerminations in the year as a percentage of &a/ exposed at beginning of the year. 
I 12.89/0 12.0% 12.1% 
2 11.7 11.7 9.2 
3 8.5 8.5 7.9 
4 4.5 4.2 3.6 
5 14.4 16.5 16.5 
6 3.4 2.5 2.5 
7 4.1 1.6 1.4 

Rankings based on the above percentage 
1 2 
2 3 
3 4 
4 5 
5 I 
6 7 
7 6 

The plans providing these results each cover many thousands ofact iw employees. 

The sharp increase of 1979 and 1980 over prior years for plan I is due to a change in procedure under which all employees were 
included in those two years whereas formerly those with less than 2 years ofservice were excluded. 



Appendix II 
Early Retirement Rates 

Plan 1976 1977 1978 1979 
Total early reliremen~s in the year as a percentage of the tola1 eligiblefor early retirement at  he beginning of the year 
I 1.7% 2.6% 4.2% 4.6Oh 
2 6.5 3.7 4.5 6.5 
3 4.4 5.2 4.9 5.5 
4 4.5 3.9 6.3 5.2 
5 6.5 6.8 6.5 6.7 
6 7.0 12.3; 5.1 4.4 
7 6.9 6.3 8.4 7.8 

Rankings based on the above percentage 
I 7 
2 3= 
3 6 
4 5 
5 3= 
6 I 
7 2 

The high rate for 1977 for plan 6 was due to a special early retirement program for that year only. 

Appendix Ill 
Salary Increase Rates 

Plan 1976 1977 1978 1979 
Tola1 salaries at year end as a percenlage of Iota1 salaries for the same employees al the beginning o f~he  year 
I 8.9% 9.5% 8.1% 14.0% 
2 10.3 11.6 16.7 15.1 
3 8.6 10.1 9.5 9.5 
4* 19.3 7.5 12.6 6.8 
5 11.5 8.2 13.1 8.9 
6 8.6 11.8 11.3 9.7 
7 6.0 12.4 15.4 14.8 

Rankings based on [he abovepercemage 
I 4 
2 3 
3 5= 
4 I 
5 2 
6 5= 
7 7 

P l w  4 includes bonus in pensionable pay (as do some of the other plans) but the business, and the bonuses, are more than normally 
volatile. 


