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EDITORIAL

HERE are two months in which The Actuary is not published apparently on the

theory that if there is no Newsletter nothing happens within the actuarial world.
Anyway the prospect of this welcome respite from their arduous labors softens the
flinty hearts of the Editors so that they look with some favor upon the contributors
and with a kindly eye upon the contributions. Temporarily they may forget or sus-
pend some of their pet peeves e.z. the author who quotes percentages (allegedly
significant) without mentioning the numbers in the basic exposure; or the people
‘ persist in using “latter” without having taken the trouble to find a “former.”

And then these Editors sigh even more wistfully for some word or (preferably)
words from those talented but silent readers “mute inglorious Millons” who are
always about to wrile an article or a letter for The Actuary. If all these unwritten
manuscripts were placed end to end they would undoubtedly fill our pages to over-
flowing for many months {and would leave no reom for the Editorials—Hurrah!)

At this point in time we have a duty to our rcaders, to recommend a course of
summer reading so that they can return to peruse the next issue (September) with
fresh and eager minds. We had an alternative which was to review and summarize
for our readers what the last nine numbers of the Newsletter contained, a sort of
Actuarial Reader’s Digest. The R.D. method is 1o leave out every third word—at
least that’s what we are told. This we tried and the results were more unintelligible
than were the originals.

So to our uplifting task. Senior Vice Presidents and those in higher echelons
might read the last two numbers of the Transactions to find out what is going on
in this actuarial world from which they may have unwittingly departed. Actuaries,
chief, associate, and assistant, might devote their encrgies to translating the Guide
to Audits of Stock Life Insurance Companies into intelligible language for the beneht
of Presidents, Controllers, and others who should be (but probably are not) worry-
ing about GAAP. Had Henry V been an actuary he might have said

“Once more unto the GAAP, dear friends,

once more
Or close the wall up with our deviations!”

As for the lesser breeds, including the students, they should be, like the Editors,

excused from looking at actuarial material of any sort—at least until September!

ACW.

TO BE CONTINUED

Editor’s Note: This is another in the
series of articles [rom the Commitice on
Continuing Education and Research. Mr.
Campbell is a Fellow of the Conference
of Actuaries in Public Practice and is a
liaison member of the Committee on Re-
tirement Plans. Comments will be wel-
comed by the Committec and by the
Editor.

Mathematics and The Good
by Donald F. Campbell, F.C.A.

“Mathematics and The Good” is the
title of a 1947 essay by the late Professor
Alfred North Whitehead, a leading con-
temporary mathematician and philoso-
pher, on the subject of the connection
between modern mathematics and the no-
tion of the Good. In the essay Professor
Whitehead traces the contributions of
mathematical thought to civilization
from the time of Plato to the present.

He states that a knowledge of mathe-
matics, having made possible the modern
world, has overwhelmingly justified
Plato’s firm belief that the knowledge
of mathematical relations is the key for
the elucidation of the notion of Good in
the essential relatedness of things and in
the search for the ideal. Whitehead de-
fines mathematics as a factor in human
thought concerned with the intellectual
analysis of patterns or models expressed
by mathematical relationships. He de-
fines the notion of the Good as a proper
proportioning or harmonious relation-
ship among the many components of a
composition of phenomena.

His conclusions in part are as follows:

“The notion of the importance of pat-
tern is as old as civilization. Every art
is founded on the study of pattern. Also
the cohesion of social systems depends
on the maintenance of patterns of be-
haviour; and advances in civilization
depend on the future modification of
such behaviour patterns. Thus the infus-
ion of pattern into natural occurrences,
and the stability of such patterns, and the
modification of such patlerns, is the
necessary condition for the realization of
the Good.

Mathematics is the most powerful
technique for the understanding of pat-
tern, and for the analysis of the relation-
ships of patterns . . . Having regard to
the immensity of its subject-matter, math-
ematics, even modern mathematics, is

(Continued on page 7)
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a science in its babyhood. If civilization
continues to advance, in the next two
thousand years the overwhelming novelty
in human thought will be the dominance
of mathematical understanding.”

The need for a greater public com-
prehension of the “dominance of mathe-
matical understanding” is increasing at
a rapid pace. The need is dictated by
the increasing use of mathematical
models with the aid of computers in an
increasing number of fields of human
activity. Social, economic, business, po-
litical, and ecological analyses are typi-
cal of recent applications of mathemati-
cal models, in particular stochastic
models. The purpose of these models is
to enhance understanding of the present
relationships of relevant variables by
forecasting their future relationships us-
ing computer iterations. This may permit
better understanding and control of the
modeled configuration.

This purpose coincides with that of
actuaries in their use of mathematical
models. Actuarial models, such as that
plicit in a pension fund valuation, are
bmodels of a stochastic model of the
world society and economy in its entire-
ty. Examination of the similarities be-
tween the pension fund submeodel and
this larger model suggests many ways in
which pension techniques can be helpful
to the study of the more cosmic ques-
tions. An understanding of the pension
fund actuarial model can contribute to
greater public understanding of model
design in gencral and design of a social
system model in particular.

The “system dynamics” studies for
world-wide, city, and corporate social
systems, such as those made by Professor
Jay W. Forrester and his associates at
M.LT., are good examples of the use of
mathematical models. Their work ap-
pears to be bringing about a fundamen-
tal change in the way in which we must
view the world. Their studies apply to
all systems that change through time.
Their techniques are a composite of
mathematical models and other patterns
of thought expressed in terms of sym-
bols. In this way they seek to clarify

d improve the mental models on which

ur actions are now based. The new in-
sights gained from these studies need to
be integrated into our thinking. A part
of this thinking is the symbolic world of
cost accounting (such as dollars, capital

expenditures, gain and loss), of econom-
ics (gross national products, health wel-
fare programs, and other economic in-
dices) and of actuarial science. These
disciplines can better serve the institu-
tions desired by society in the light of
the new discoveries of Professor Forrest-
er and colleagues.

Their work requires an understanding
and acceptance of their findings by those
who seek to apply them just as actuarial
work requires an acceptance of the actu-
ary’s method by those who use his work
such as pension clients. For a pension
fund model this methed involves the re-
statement in symbolic language of all as-
pects of the fund over time such as the
magnitude of liabilities (both funded
and unfunded), assets, income, and ex-
penditures in dollars, and concepts of
actuarial soundness, These must be un-
derstood by all concerned with the pen-
sion fund’s operations so that they can
know what actions must be taken in or-
der that an actuarially sound plan may
be maintained. The methodologies for
system dynamics studies and for pension
fund projections both seek to analyze
the composite problem with its relevant
important and understandable parts so
that the relationship of each part to the
whole may be in the proper proportion
with the resulling good of a harmonious
composition.

It is clear that computer models can
do no more than spell out the implica-
tions of their own assumptions. The mind
must continuously monitor the design of
models in the light of developing future
experience relative to that forecast. Those
future events which are not dictated by
fixed mathematical relationships can be
changed by the actions of man himself
and the assumptions underlying the
model should reflect this. Human learn-
ing capacities, intentions, emotional re-
actions, mental patterns, and values,
which determine asumptions in the first
place, can also bring about their sub-
sequent change.

The more nearly the computer input
assumptions can be expressed as a fixed
mathematical relationship verified by ex-
perience the more accurate the predic-
tive value of the assumptions. Converse-
ly, the greater the possibility that emerg-
ing experience can be changed by hu-
man action the greater is the probability
that future experience will necessitate a
change in those assumptions. This last
group of assumptions can be classified
as philosophic and subject to the limita-

tions of human knowledge and thinking.
To the extent that this group of assump-
tions aflects the overall validity of the
results the model can be classified as
philosophic, or as scientific, or as inter-
mediate between them.

Psychologists and writers on the sub-
ject of forecasts, including pension fund
projections, have emphasized two alttri-
hutes of the mind which need to be taken
into consideration if bias and error are
to be minimized in rational thinking.
One attribute is the tendency of the mind
to adhere to the single future possibility
that appears most probable or affectively
most desirable, rejecting the more diffi-
cult alternative of conlemplating a large
variety of future possibilities. Dr. Samuel
Johnson expressed this view as follows:
“The future not yet being experienced
is pliant and ductile in our thinking and
will be imperceptibly molded by what we
wish it to be rather than what in reality
it may become. Also, the past once it
has been safely removed, becomes ductile
in our memory and the mind inevitably
and imperceptibly plucks out of our
total experience a pattern or ideal in or-
der that our thinking may conform to
our hope of what will become.”

The second mental attribute is the
tendency to confuse time perception,
telescoping recent events while increas-
ingly spacing out distant past events, The
greater the distance from the present the
greater is the tendency to space past
events. In this way our conceplions of
possible future events can be unduly in-
fluenced by the experiences of the recent
past. These two characteristics of the
mind underscore the need for careful
evaluation of all input assumptions into
computer models to minimize subjectivi-
ly in their selection.

Students of computer modeling agree
that to maximize the validity of models,
data affecting input assumptions must be
obtained for as many diverse groups as
possible and must reflect all available
information from existing mental mod-
els, mathematical and otherwise. In order
to select assumptions with which to con-
struct actuarial models for pension pro-
jection reports actuaries face the same
task—to obtain all relevant inforination,
both general, e.g. demography, econom-
ics, and specific e.g., employment condi-
lions including management and labor
viewpoints, and other significant infor-
mation from as many sources as possible.

(Continued on page 8)
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hrough their reports they conse -qucmly
promole a grealter undcrslandl f the
value, and inherent limitations, of pro-
jections based on these assumptions and
thereby help to bring about a greater un-
derstanding of more complex social and
economic structures. In this way the pub-
lic’s inierest, and the inicresis of the in-
stitutions served by actuarial science, are
strengthened by improved understanding
of how best to determine future actions
that can be aflected by changing future
conditions.

amuvles of such assuimntions Lo o
LX3Mmpies o1 sucn u:aunupuuua 101 a

pension projection study would be:
changes (1) in the rates of retirement,
particularly those at the early retirement
ages which can vary widely from year to
year for many reasons; (2) in anticipat-
ed long-range investment earnings and
asset values; (3) in salary, the scale
assumption and its component parts;

(4) in demographic and economic con-
ditions; and (5) in the benefit schedules
and their relationships, particularly to

rly
the new social security automatic pro-

amyisions. The choice of the proper funding

ethod, while not an assumption, also
affects the determination of the optimum
course of action. Similar assumptions for
a system dynamics social study include
changes in social values and life styles
as eco]ovlcal eﬂ'ecls increasingly dictate

Applym" Professor Whitchead’s gen-
eralized views to the subject matter of
this article, we conclude that the design
of an actuarial model for a pension fund
projection involves the weighing together
nf ll\p {an ﬂwp ﬂ\pnry, H-\n Q]"prn ti ve

ernatl

the goal (1deal), and a comparison of
the p0551b11mes with the actualities. The
results are insight and foresight for
guidance in achieving the purpose for
which the model is constructed. For the
pension actuary that purpose is to main-
tain an actuarially sound pension fund
under changing future conditions in a
Yand iu

o
anda jus

IVt 2l + P e
rationa ¢ Imanner.

Since acluarial science is grounded in
traditional ways of thought emphasized
by Plato and vahdaled by e\perlence, it

Cai “l‘al(e illbrcabil } leuauu, LU"lrl‘
‘ulions to socicty by h Iping to elucidate
the mar r in which the lnlprwp'nnng of

cal relationships in a harmoni-
ous com_posmon of things can contri-
bute to the attainment of desired goals.[]

Deaths 1

James A, Campbell
Jesse Feld

Bernard Jouvin
Louis R. Mcnagh
Jacques M. Winters

Book Review
(Continued from page 1)

fourths of all biomedical research in the
United States. War-related cutbacks in
funds are blamed by him for seriously
depleting the training of health rescarch
MDs and PhDs.

Among the subjects that he covers are
the cileci on menial developmeni of
malnutrition during the first six years

of ]|fp Ihp historvy nf American medical

educallon, the harmful side-eflects of im-
properly tested drugs, and the Rat Ex-
termination Bill of 1967.

He gives a very interesting history of
drug addiction in the Uniled States,
starting with the opium used by Chinese
coolies in the 1840’s. He sees the prob-
lem reaching major dimensions with the
addiction lf er the Civil War of soldiers
who were medica Ily administered opium

ne. Tl 118 wWas fn"anr‘ I"IV 'l'lP
opium- ‘based “lonics” that were sold as
pain killers to ex-soldiers later in the
nineteenth century.

anﬂ mor nlun

His discussion of overpopulation in--

cludes mention of the periods of Justin-
ian (6th century),the Black Death (14th
N Ay | M) ot . 7 w’s
century}, ana e inirty 1ears war
(17th cenlury) when the western world

n\'nprvpnr'pr] m1n||c Zar0
Y 2 us LeI0

growth.” Today, he asserts, “overpopu-
lation is, essentially, a poverty disease.”

Chase’s industrial fears are expressed
thus: “Biologically, the ever expanding
American technology represents a far
greater threat to humanity and to the
population of this country itself than
does the continually declining American

M ITi. =1 L [ P )
I1is lludlll‘;l with tiie ul:ul-

et

Lll Lh rawc.
ance mduslry is somewhat puzzling,
particularly in light of the dommanCP
of large mutual compames. “Privale in-
surance compames exist to make proﬁls
for their stockholders. They have never
had in the past, nor should they ever be
expected to develop in the future, the
professional skills that would enable
thern to coniribute a thing toward the
. ]ow ring of health care costs, the

nnv'ﬂ;nn: in the deliv-
e geil

ery o health care, and the mamlaimng
of the quality of health care.” Their busi-
ness is not health care but insurance;

INVESTMENT PERFORMANCE

Donald Harringlon made available ay
wrillen presenlation on “Measuring In-
vestment Performance”™ at the teaching
scssion’ on that subject at the St. Paul
meeting. An expanded version is avail-
able by writing: Mr. Donald P. Harring-
ton, F.S.A. Assxs!ant Actuary, Amnr'mn

Telephone & Telegraph Comp'my, 195
Broadway, New York, N. Y. 10007. [

Pensions

(Continued from page 1
performance as well as comment on those
maiiers which are peculiarly of inierest
and imporlance to persons particularly

interested in nublic svstems. This nl':r\nc
interesied 1n P ublIC syslems, 1n1s

a heavy burden on so small a book and
this reviewer wonders whether the aver-
age reader will fully appreciate the signi-
ficance of some of the carefully phrased
senlences which imply more than is
staled directly.

While the book gives a good picture
of what the actuary does, it fails to make
a aual hlfui"“'ai'd statem
portance of a prof
nnnl\'em nf costs

[P Y SRy
1L Ul g 1~

€
sional acluarial
din

system and those who benefit from it.
In summary, the book consistently '
takes a calm, dispassionate, academic
view of this category of pension plans
that exist in a pragmatic, political, and
sometimes volaiile environment,
Considering the expected readership,

the auth 101 I‘]nPc a nnrlu\n]nr]v an ioch
the auiho pariicuiar nne joo

of discussing the actuarial aspects and
the inveslment aspects.

Note: A more detailed review will ap-
pear in the Transaclions. O

their expertise is not biology and medi-
cine but finance and investments.”

He concludes by suggesting the follow-
ing tentative goals for an ideal health
care delivery system: (1) Maximum pro-
tection, via medical and social tech-
niques, of prevention of avoidable dis-
eases and accidents; (2) early delection;
(3) sufficient acute medical and surgxca]
care; and (4) sufficient postacute, con-
valescent, rehabilitative, and terminal
care.

A curious blend of polemic and his-
tory, recriminations and statistics, this
book confuses as it teaches.
Chase’s anger and frustration may cause

Ilnn 11\9 rrprl lnlﬂv n‘
the reager 1o quesiion 134

some of the comments and recommenda-
tions that are obviously most important
to the author. 0
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