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Summary 
1. A method is presented of superimposing on the 

aggre ate experience of remarriage of a specified 
popufation of widows the select effect 
experienced by another population. The method 
is applied to the aggregate experience of 
remarriage of South African populations of 
widows with the select effect of a United 
Kingdom opulation and deductions for 
remarriage gom widows' pecuniary losses are 
determined. 

The principle of deduction for 
remarriage - 

When a South African court determines the 
quantum of damages sustained by a widow as a 
result of loss of su port on the death of her 
husband, it normaiy makes a deduction to 
allow for the possibility that she will remarry. 
The practice of making such deductions has 
been consistently endorsed b the courts, 
including the Appeal Court. T K ~  matter has 
accordingly become settled law and the only 
remedy left to those who wish to see the practice 
abolished is that of legislation. That course was 
in fact pursued in the United Kingdom in the 
form of a section of the Law Reform 
(Miscellaneous Provisions) Act, 1971, in terms 
of which a court is required to ignore the fact or 
prospect of remarriage. 
The arguments in  favour of making deductions 
to allow for a widow's prospects of remarriage 
are: 

(i) that "the object of awardin dama es to the 
de endants of a deceasej  who f a s  been 
kilfed owing to the ne ligence of another is 
to compensate them For the material loss, 
not to improve their material prospects"; 
and 

(ii) that "in Western society no woman can be 
legally dependent upon two husbands at 
the same time: were the rule as to 
remarriage otherwise, such a state of affairs 
would in effect be created". 

The ar uments against making such deductions 
(exclu&ng those relating to certain legal 
doctrines whose validity has been refuted by the 
courts) are: 

(i) that a widow should not be penalized by 
the party responsible for her late husband's 
death for not wishing to remarry another 
man in the future; 
and 

(ii) that, because remarriage is a matter with 
regard to which a widow may exercise her 
own discretion, it is not a contingency. 

The deduction for remarriage purports to allow 
for the ossibih that the widow's right to 
support t o m  her?ate husband will be replaced 
(or offset) by support from another source. This 
begs the questions whether that source must 
necessarily be another husband and whether 

another husband would necessarily constitute 
such a source. 
Just as a widow's claim for loss of support 
derives from the rights bestowed on her by 
marriage, so the scope of the deduction is 
confined to legal remarriage. However, the 
question whether (and to what extent) another 
husband would replace her right to support is 
dependent on the amount of his earnings. 
From an actuarial point of view it is important to 
define what constitutes legal marriage because 
for the purposes of an investigation of 
remarriage rates the numbers of widows 
exposed to risk and the numbers remarrying 
should be determined as far as possible with 
reference to that definition. A marriage must be 
registered in order to be legal. Except as far as 
the law allows for customary unions between 
black persons, polygamous marriages are not 
legal. For ractical purposes it is reasonable to 
presume tgat the statistics used in this paper 
conform to these criteria. 

The determinants of the deduction 
In discussions and judgments on the sub'ect 
there is abundant evidence of confusion within 
the legal professions between such expressions 
as "chance of remarriage", "remarriage 
prospect", and the percentage "of .......... widows 
of the age of ..... years (who) remarry" on the one 
hand and the percentage deduction from the 
widow's future loss on the other. There is 
apparently no confusion in the law itself, 
however; for wherever consideration is given to 
the period of widowhood before remarriage, its 
relevance to the determination of the deduction 
is acknowledged. 
In fact, the relationship between the probability 
of remarriage and the percentage deduction is 
not completely quantified by the period of the 
widow's and her late husband's joint 
expectation of life after the expected date of her 
remarriage. It is also affected by the level of her 
expected support during that eriod, relative to 
the level of support she woulzhave enjoyed but 
for the delict. 
The level of her expected support during that 
period is in turn affected by the mortality of her 
uture husband and by the possibility of divorce. 

In court, the amount of the deduction is 
subjectively determined, consideration being 
given to such matters as the widow's 
appearance, her personality, her financial 
circumstances, the number of children and 
whatever else the judge may consider relevant. 
However, it is customary for the actuary to be 
required to give expert evidence on the amount 
not only of the value of the widow's loss of 
su port but also on the amount of the deduction 
to ge made for the possibility of her remarriage. 
The actuary's expertise is clearly confined to the 
objective determinants of the prospects of a 
widow's remarria e objective in the sense that 
they can be an! have been measured and 



recorded for the appropriate po ulation of 
widows and for remarriages of w i g w s  in that 

opulation . In general, his task is to determine, P .  or glven values of the objective determinants, 
the difference between the value of the widow's 
loss of su port regardless of remarriage and the 
value of ger loss of support assuming that it 
ceases on her remarriage. 

14. The actuay,may be instructed to assume that a 
widow wil in  fact remarry [or has remarried) on 
a certain date, or that her chances of remarriage 
are enhanced by a certain percentage. In the 
absence of such instruction, it is reasonable to 
assume that the widow's prospects of remarriage 
conform to those of a random sample of widows 
with similar objective determinants of 
remarriage to her own. 

15. The actuary may be instructed to assume that 
the future husband will be older (or younger) 
relative to the widow than the late husband. In 
fact, if the difference between the ages of the 
widow and her late husband was unusually 
great, the actuary should either obtain an 
instruction in this regard or make a suitable 
assumption. 

16. The actuary may also be instructed to assume 
that the income or the retirement date of the 
future husband will be different from that of the 
late husband. If the actuary has reason to think 
that the income or retirement date of a future 
husband is likely to be different from that of the 
late husband, he should obtain an instruction. 

17. The possibility of a divorce between the late 
husband and the widow is not normally dealt 
with in an actuarial assessment of the widow's 
pecuniary loss. That would normally be 
regarded as one of the subjective determinants 
of the widow's loss. If the court considers' it 
appropriate, it may make a contin ency 
deduction from the assessed value of the 
widow's ross future pecuniary loss to allow for 
the possi%ility of divorce. The possibility of a 
divorce between the widow and a future 
husband should be similarly treated. 

18. The deduction for remarria e as determined by 
the actuary is regarded by h e  courts merely as 
"one of the facts, to be considered along with all 
the other facts", and not even as "a starting 
point" - let alone as an appropriate deduction. 
Nevertheless, the fact that it is recognized as one 
of the facts to be considered makes it reasonable 
for either party to look to its actuary to quote a 
deduction based on the objective determinants 
of the widow concerned. The actuary should try 
to ensure that the assumptions he has made in 
arriving at the quoted deduction are understood. 

The objective determinants of 
remarriage prospects 
19. It is the unhap y lot of the actuary that all of the 

criteria u s e 2  to categorize people for 
demographic purposes are matters about which 
some people are sensitive. 

20. Race is the prime example. Should one apply 
different remarriage deductions for different 
races? 

21. On the one hand it may be argued that: 
(i) particularly in a society that has been 

adversely affected by racial 
discrimination, no discrimination on the 
grounds of race can be tolerated by a 
member of the profession; 

(ii) although that argument is weakened in its 
application to premium and annuity rates 
because of the freedom of the individual 
and competition in the life assurance 
market, it is strengthened in its application 
to claims for damages because of the 
claimant's absolute reliance on the 
discretion of the court; 

(iii) interracial marriages no longer being 
illegal and social differences becoming 
dissociated from racial distinctions, 
historical data for specific races may be an 
unreliable guide to the long-term future; 
and 

(iv) differences in the remarriage rates of 
different races generally arise from socio- 
economic or religious factors that are 
affected by race but are not strictly 
dependent on race. 

22. On the other hand it may be argued that: 
(i) the more objective determinants one has, 

the less subjective adjustments have to be 
made and the better one's ultimate 
estimate of the appropriate deduction is 
likely to be; 

(ii) if  one refuses to disc:riminate according to 
race then one (:annot iustifv discrimination 
according to age or 'sex and the actuary 
cannot help the court to quantify the loss, 
let alone the deduction; 

(iii) if discrimination according to race is to the 
advantage of those who are otherwise 
generally at a disadvantage as a result of 
racial discrimination then it is not unjust; 
and 

(iv) because the available data are for whites, 
"coloureds" and Asians only, thus 
excluding the bulk of the South African 
population, the actuary has no means of 
obtaining non-racial data. 

23. In the annual report issued by Central Statistical 
Services on marriages and divorces, the 
numbers of marriages in South Africa of whites, 
"coloureds" and Asians during each calendar 
year are analysed accordin to the race, age 
group and marital status of t fe  bride. (They are 
also analysed according to whether there was an 
antenuptial contract, according to ma isterial 
district and denomination of oficiating 
minister, and according to age and marital status 
of bridegroom; but these criteria are not 
determinable before marriage and therefore 
cannot be regarded as determinants of 
remarriage prospects.) 

24. In the 1970 and 1980 censuses, the total number 
of persons in the population were analysed inter 
olio according to race, sex, age group and 
marital status. 

25. The available data are grouped according to age 
in various ways. The age group intervals may 
vary between otherwise similar successive 
reports. 

26. In general, it takes some time for a widow's 
claim to be settled; the delay can be up to 5 years 
or even more. The data referred to in paragraphs 
23 and 24 can be used to determine a remarriage 
deduction according to the race and age of the 
widow, but the experience of other populations 
indicates that the period that has elapsed since 
the death of the husband (the "select period") is 
a material determinant. No statistics have been 
published in South Africa relating to the 



remarriage of widows according to the select 
period. 

27. Such statistics have however been published in 
other countries. In the United Kingdom select 
and ultimate rates of remarriage of widows are 
published as part of the Government Actuary's 
Quinquennial Review. The rates published are 
the probabilities of remarriage during years 
following attainment of certain ages and select 
periods. These are not independent of the 
mortality of that population, but independent 
remarriage rates may be extracted from the 
probabilities by making appropriate 
assumptions about the mortality of the 
population. 

28. In the absence of information about the select 
effect in South Africa (and in the absence of any 
reason to presume that such an assumption 
would be biased) it is reasonable to assume that, 
for widows of a certain attained age, the forces of 
remarriage according to select period are 
proportionate to those for the same attained age 
in another population, whilst the aggregate force 
of remarriage at that attained a e is unaffected. 
For the purposes of this pa er t i e  rates referred 
to in paragraph 27 are used f% this purpose. 

29. Marriages of black persons under customary 
union are re istered locally and no data have 
been publisied. Even if they had, their 
relevance would be dubious. When a black 
woman is widowed it is the tradition that her 
brother-in-law must take responsibilit for her. 
The resulting relationship ir genenfiy not a 
registered marriage and s e IS accordingly not 
legally entitled to any sup ort from him. 
Although the tradition is still &rly extensively 
followed, it is not generally as inviolable as it 
once was. It tends to operate to the disadvantage 
of a widow because - quite apart from any 
question of legal entitlement to support or 
nominal apportionment of family income - the 
brother-in-law tends to derive more support 
from the widow than she does from him. 
Nevertheless because of eneral awareness of 
the tradition, a black wifow is unlikely to be 
able to remarry (let alone to register such a 
marriage), particularly if there is a brother-in- 
law. In submittin a report on the determination 
of the value of a %lack widow's loss of support, 
an actuary should therefore not su est or imply 
that a deduction should be cons8ered for the 
possibility of remarriage. 

30. For a widower claiming for loss of support on 
the death of his late wife (and therefore 
presumably earning less than she was earnin ) 
population data would seriously overstate 2; 
probability of remarriage. 

31. The sco e of application of the method 
presenter! in this paper is limited to white, 
"coloured"and Asian widows. 

The model 
32. Let Lsf(x,Y)dx and Lsw(x,Y)dx denote the 

number of females and widows respectively in 
the specified polulation at time Y in the age 
interval (x,x+dx). Let Ya and Yb denote the 
dates of two successive censuses. For the 
purposes of this paper, 
Ya = 1970,345 denotes the census on 6th May 
1970. 
and 
Yb = 1980,331 denotes the census on 30th April 
1980. 

For Y = Ya and Yb, values of Lsf(x,Y) and 
Lsw(x,Y) may be found by differentiation (by 
age) of the interpolation pol nomials of the 
cumulative totals (by age) of t i e  relevant data. 
(Particulars of methods of interpolation, 
numerical differentiation and numerical 
integration adopted in this paper are given in 
Appendix 1.) Values of Lsf(x,Y) and Lsw(x,Y) 
for certain ages are shown in Schedule A. 

33. Let Lmf(x)dx denote the number of females in 
the model population in the age interval 
(x,x+dx) subject to the mortality of the specified 
population according to the life table for that 
population. Values of this function for certain 
ages are shown in Schedule B. 
Let 

\ ,  

Values of Rg(x,Y) for Y = Ya and Yb for certain 
ages are shown in Schedule A. 

34. The urpose of determining Rg(x,Y) is to allow 
for tKe departure of the distribution of the 
specified population by age from that of the 
model population. For a cohort of lives in the 
a y  in!erval [x,x+dx) at time Ya, the only causes 
o varlatlon In Rg(x+Y-Ya,Y) as Y increases are 
migration, errors in enumeration and departure 
from the assumed mortality. It is assumed that, 
in the time internal (Y,Y+dY) where 
Ya < Y < Yb, the variation in a cohort of the 
female population because of these effects was 
proportionate to Lsf(x+Y-Ya,Y); say 
Lmf(x+Y-Ya)dRg(x+Y-Ya,Y) 
= Fsg(x) Lsf(x+Y-Ya,Y)dY. 
Thus 

Values of Fsg(x) for certain ages are shown in 
Schedule B. 

35. Let 

. . 

Values of Rh(x,Y) for Y = Ya and Yb for certain 
ages are shown in Schedule A. 

36. As mi ht be expected, the values of Rh(x,Yb) 
show &ht variations from those of Rh(x,Ya). It 
is assumed that in the time interval (Y,Y+dY), 
the variation in the population of widows due to 
changes in the proportion of females that were 
widows was proportionate to Lw(x,Y); say 
Lsf(x,Y)dRh(x,Y) = Fsh(x) * Lsw(x,Y)dy. 
Thus 

Values of Fsh(x) for certain ages are shown in 
Schedule B. 

37. The value of Lsw(x,Y) may now be found for any 
values of x and Y as follows. 

(i) From paragraph 33, 
Lsf(x,Y) = Lmf(x) * Rg(x,Y). 

(ii) From paragraph 34, 
Rg(x,Y) = Rg(x-(Y-Ya),Ya) 

* exp(Fsg(x-(Y-Ya)) * (Y-Ya)). 
(iii) From paragraph 35, 

Lsw(x,Y) = Lsf(x,Y) Rh(x,Y). 
(iv) From paragraph 36, 

Rh(x,Y) = Rh(x,Ya) * exp(Fsh(x) * (Y-Ya)). 



Thus 
Lsw(x,Y) = Lmf(x) * Rg(x-Y+Ya,Ya) 

* Rh[x,Ya) * exp[(Fsg(x-Y +Ya) 
+Fsh(x)) * (Y-Ya)). 

38. Let YO and Y1 denote res ectively the beginning 
and end of the period L r  which marriages of 
widows are to be taken into account. For the 
purposes of this paper, 
YO = 1970; and 
Y1= 1981. 

39. Let zLsw(x) denote the number of females in the 
s ecified po ulation that (on the 
aEovementioneBassumptions1 attained age x as 
widows during the period (Y0,Yl); i.e. 

Values of zLsw(x) for certain ages are shown in 
Schedule C. 

40. Let 

Values of zRg(x) for certain ages are shown in 
Schedule B. 

41. Let Lmw(x)dx denote the number of widows in 
the model population in the age interval 
(x,x+dx). It is assumed that 

i.e. 

Lmw(x) =ZLSW(X). 
zRg(x) 

Values of Lmw(x) for certain ages are shown in 
Schedule C. 

42. Let Nswr(x,Y)dxdY denote the number of 
widows in the specified population marrying 
during the time interval (Y,Y+dY) in the age 
interval [x,x+dx). Let zNswr(x)dx denote the 
number of widows in the specified population 
marrying during the period (Y0,Yl) in the age 
interval (x,x+dx). 
Then 

Values of zNswr(x) may be' found by 
differentiation (by age) of the interpolation 
polynomials of the cumulative totals (by age) of 
the numbers of widows that remarried during 
that period. Values for certain ages are shown in 
Schedule C. 

43. Let Nmwr(x)dx be the annual number of widows 
in the model opulation remarrying in the age 
interval (x,x+!x). It is assumed that 

Thus 

Nmwr(x) =ZNSW'(X). 
zRg(x) 

Values of Nmwr(x) for certain ages are shown in 
Schedule C. 

44. A model has now hem developed of a stationary 
r~ouulation from which the force of rernarriaec: at 
age x may be derived as 

u 

However, such forces would have no regard to 
the select effect, to which it is now necessary to 
give consideration. 

45. Let Nmfw(x)dx be the annual number of females 
in the model opulation becoming widows in 
the age intervar[x,x+dx). 
Then 
dLmw(x) = Nmfw(x)dx 

-Nmwr(x)dx + Lmw(x) Lmf(x) dLmf[x). 

Thus 
d Nmfw(x) =- dx Lmw(x) + Nmwr(x) - Lmw(x) Lmf(x) 

d * - Lmf(x) 
dx 

Values of 

Lmw(x) and d Lmf(x) 
dx  dx 

may be found by differentiation of the 
interpolation polynomials of Lmw(x) and 
Lmf(x). Values of Nmfw(x) for certain ages are 
shown in Schedule C. 

46. Let the life table of females subject to the 
mortality experienced by the other po ulation 
be represented by Lof(x). Values of this Function 
for certain ages are shown in Schedule D. Let 
Low([x]+s)dxds denote the number of widows 
remaining at a select duration in the interval 
(s,s+ds) out of Low([x])dx widowed in the 
interval (x,x+dx), subject to the force of 
remarriage Fowr([x]+s) and the force of 
mortality Fofm(x+s) experienced by the other 
population. 
Thus 
dLow([x]+s) = -(Fowr[[x]+s)+Fofm(x+s)) 

* Low([x]+s)ds, 
where Fofm(x) is such that 
dLof(x) = -Fofm(x) * Lof(x)dx; 
i.e. 

47. Let Powr([x]+s) denote the probability of 
remarriage during the year following attainment 
of age x+s and select period s according to the 
experience of the otherpopulation. 



Then 

Low([x]+s+t] dl, 
Low([x] +s] 

48. Values of Low([x]+s) and Fowr([x]+s) may be 
found from Powr([x]+s) and Fofm(x] by means 
of the following algorithm. 

(i) Let Fowre([x]+s,n] denote the nth estimate 
of Fowr([x] +s]. 

(ii) Let 
Fowre([x]+s,l) = Powr([x]+s] for all 
values of x and s. 

(iii) Let 

Lowre([x]+s,n] = exp(- (Fowre([x]+t,n] 
JOS 

(iv] Let 

(v] Let 
Fowre([x]+s,n+l) = Fowre([x]+s,n) 

Powr([x] +s) 

* ~owre([xl+s,n) . 

(vi] Repeat (iii), (iv] and (v] for n = 1, 2, 3, ..., m 
until 
-E < Fowre([x]+s,m) 
-Fowre([x]+s,m-1) < E 
for all values of x, where E is a 
predetermined error limit. 

Then 
Fowr([x]+s] = Fowre([xl+s,m). 
Values of Fowr([x]+s) for certain values of x and 
sare shown in Schedule D. 

49. Let Fmwr([x]+s) denote the force of remarriage 
of widows exactly s years after widowhood at 
exact age x in the model population. In 
accordance with paragraph 28 it is assumed that 

50. Let Lmws([x]+s]dxds denote the number of 
widows in the model po ulation who were 
widowed in the age intervay(x,x+dx) and have 
remained widows for a select period (s,s+ds] 
where s < Su, and let Lmwu(x)dx denote the 
number of widows in the age interval (x,x+dx] 
who have been widows for more than Su years. 
Thus 

(i) Lmws([x]+s] = Nmfw(x) * Lmfo Lmf(x] 

fors < Su; 

(ii] Lmwu(x] 

= Lmw(x]- Lmws([x-s]+s)ds; and sosu 
(iii) Nmwr(x) 

= Lmwu(x) Fmwr([x-Su]+Su) 

51. The simultaneous equations in ara aph 50 
may be solved by means of tEe Ellowing 
algorithm. 

(i) Let Rfe(x,n] denote the nth estimate of 
Wxl .  

(ii) Let 
1 

for all values of x. 
(iii) Let Lmwse([x]+s,n) denote the nth 

estimate of Lmws([x]+s) and Lmwue(x,n] 
the nth estimate of Lmwu(x), as follows: 

Lmwse([x]+s,n) = Nmfw(x) *Lmf(x+s) 
Lmf (x] 

for s < Su; and 

(iv) Let 
J 0 



(v) Repeat (iii) and (iv) for n = 1,2,3 ,...... m 
until -E < Rfe(x,m) - Rfe(x,m-1) c E for 
all values of x, where E is a predetermined 
error limit. Then 
Rf(x) = Rfe(x,m). 

Values of Rf(x) for certain values of x are shown 
in Schedule C. 
From pararaph 49, 
Fmwr([x]+s) = Rf(x+s) * Fowr([x]+s). 
Values of Fmwr([x]+s) for certain values of x+s 
and s are shown in Schedule E. 
Values of Lmws([x]+s) (and, for s > S u ,  
Lmwu(x+s)], determined accordin to the 
equation in paragraph 50(i) and (ii) for certain 
values of x+s and s are shown in Schedule E. 
The model has now been adapted to allow for 
the select effect. Values of 

~mwr([xl+s)  = ~ m w r ( [ x ] + ~ u )  * Lmf(x+s) 
Lmf(x+ Su) 

where 
Lmwr([x] + Su) = 

~ m w r ( [ x - ~ ] + ~ u )  * Lmf(x+Su) 
Lmf(x-I+ Su) 

* exp (- Fmwr([x-l]+Su+t)dt) f b 
for certain values of x+s  and s are shown in 
Schedule E. 

Calculation of remarriage deduction 
Let Lmm(x)dx denote the number of males in 
the model population in the age interval 
(x,x+dx) subject to the mortality of the specified 
population according to the life table for that 
population. Values of Lmm(x) for certain ages 
are shown in Schedule B. 
For a specific claim, the following further 
definitions are required: 

s = the period that has ela sed between 
the date of delict a n t  the date of 
settlement (the "select period"); 

y = the age of the widow at the date of 
delict; 

XI = the age of the late husband at the date 
of defict; 

x2 = the uresumed aee of a future husband 
at the date of defict; 

11 = the widow's share of the net annual 
income of the late husband; 

12 = the widow's share of the presumed 
net annual income of a future 
husband; 

x l + n l  = the a e at which the late husband 
w o u d  have ceased to earn an income 
but for his death; 

x2+n2 = the presumed age at which a future 
husband would cease to earn an 
income if he survives; 
and 

Fi = the excess of the force of interest (net 
of tax) over the force of growth in the 
widow's share of net annual incomes. 

Without consideration of the possibility of 

remarriage, the value of the widow's future 
pecuniary loss may be defined as 

It should be noted here that, in accordance with 
accepted practice: 

(i) cognizance is taken of the fact that the 
widow has in fact survived the select 
period; 

(ii) allowance is made for the ossibility that 
the late husband might, h a f h e  not died at 
the date of delict, nevertheless have died 
during the select period; 

(iii) discounting is to the date of settlement and 
not to the date of delict; and 

(iv) no consideration is given here to the 
widow's pecuniary loss durin the select 
period because (unless she i a s  in fact 
remarried) cognizance is taken of the fact 
that she has not remarried and the question 
of a deduction for the possibility of 
remarriage from that loss does not arise. 

58. With due consideration of the possibility of 
remarriage, the value of the widow's future 
P a r y  gain before the date on which her late 

usband would have died may be defined as: 

. . 
59. The deduction for the possibility of remarriage 

may be expressed as a proportion of the value of 
the widow's future pecuniary loss by means of 
the ratio 

Values of Rv([y]+s) for certain values of x l ,  y, 
x2, n l ,  n2 and i (where Fi = log(l+i)), and for I2 
= 11, are shown in Schedule F. Values for any 
other value of 12 may be found by proportion. 
Those for any other set of values of the other 
variables may be found by interpolation. 

Conclusion 
60. For certain South African populations the 

deductions shown in schedule F may be used to 
determine the deduction that it would be 
appro riate to make from the calculated value of 
a wi&wFs loss of support, based on certain 
assum tions. In order to enable the court to 
consi&r the applicability of a deduction so 
calculated to the circumstances of a particular 
widow's claim, the assumptions on which the 
deduction for remarriage has been determined 
should be clearly specified. An appropriate 
specification is set out in Appendix 2. 

61. It is of interest to note that the deductions for 



Asian widows are very low in comparison with 
those for white widows. The reason for this 
difference is largely ascribed to the different 
religious tenets of the respective po ulations. 
The deductions for coloured wiiows are 
intermediate. 

62. It is also of interest that the deductions are not 
particularly sensitive to the select period. For 
practical purposes it would be satisfactory to 
use ultimate rates regardless of the select period. 
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Appendix 1 
Numerical methods 
In this paper, the interpolation olynomials were 
defined accordin to Newton's i v i d e d  difference 
formula, taken to t i e  third order. Thus 

U(X) = u(a) + (x-a) 4 "(a) + (x-a)(x-b) & u(a) 
abc -- 

+ (x-a)(~-b)(x-c) & ~ ( a )  
a k d  

f o r a < b < x < c < d  

or, where necessary 

f o r a ~ x < b < c < d  
o r a < b < c S x s d .  

If an interpolation polynomial was re uired to be 
integrated or differentiated it was expanJed as 

U(X) = (u(a)-a A u(a) + ab ,& u(a) 
ab a k  

a b c g  ~ ( 4 )  

+ X( A u(a)-(a+b) $ u(a) 
ab 

+ (ab+ac+bc) & u(a)) 

+xZ( $ u(a)-(a+b+c) & u(a)) 
abcd 

+x3( 8 u(a)) 

and accordingl? in!egrated over the interval 
concerned or dif erent~ated at the closed limit of that 
interval. 
Values of each function were also determined with 
the divided difference formula taken to the second 
order. The resulting values of Rv([y]+s) did not 
differ sufficiently from those shown in Schedule F to 
warrant consideration of an order higher than the 
third. 

Appendix 2 
Statement of assumptions - - 
The following statement may be used.for the purpose 
of specifying the assumptions on which the 
deduction for remarriage has been determined for a 
specific widow's claim. 
1. Foran Asian, coloured or white widow: 

"Based on South African statistics relating to 
Asian/coloured/white widows, a deduction of 
..% of the widow's gross future loss has been 
made." 

2. For a black widow: 
"No statistics relatin to the remarriage of black 
widows are availabfe and no :deduction has 
therefore been made from the. widow's gross 
future loss." 



Schedule A Population: A 
Census(Y): 70.345 

x Lsf(x,Y) Lsw(x,Y) Rg(x+0.345,Y) Rh(x,Y) 
20 7 266 15 0.0745 0.0020 
2 5 6 151 38 0.0625 0.0061 
30 4 719 111 0.0481 0.0234 
3 5 3 697 187 0.0389 0.0506 
40 3 144 225 0.0326 0.0717 
45 2 450 380 0.0265 0.1551 
50 1996 453 0.0216 0.2268 
55 1437 462 0.0170 0.3212 
60 1095 515 0.0138 0.4697 

. . 

x Lsf(x,Y) Lsw[x,Y) Rg(x+10,331,Y) Rh(x.Y) 
20 8 048 23 0.0734 0.0029 
25 7 748 50 0.0623 0.0064 
30 7 088 132 0.0503 0.0187 
35 6 048 248 0.0413 0.0410 
40 4 801 365 0.0339 0.0759 
45 3 874 520 0.0280 0.1342 
50 3 073 64 1 0.0227 0.2084 
55 2 410 767 0.0182 0.3181 
60 1783 764 0.0140 0.4287 

Lsf[x,Y)dx = number of females in specified population 
Lsw(x,Y)dx = number of widows i n s  ecified population 
Rg(x,Y) = ratio of females in specifiecfpopulation to females in model population 
Rh[x,Y) = ratio of widows in specified population to females in specified population 

Schedule A Population: C 

Lsf(x,Y)dx = number of females in specified opulation 
Lsw(x,Y)dx = number of widows i n s  ecifiezpopulation 
R (X Y) = ratio offemales in specifiecfpopulation to females in model population 
R![;,Y) = ratio of widows in specified population to females in specified population 



- 
Schedule A Population: W 
Census(Y): 70.345 

x Lsf(x,Y) Lsw(x,Y) Rg(x+0.345,Y) Rh(x,Y) 
20 32 039 66 0.3297 0.0021 
25 29 312 127 0.3049 0.0043 
30 26 924 218 0.2804 0.0081 
35 23017 362 0.2399 0.0157 
40 23 197 626 0.2431 0.0270 
45 19 905 1091 0.2134 0.0548 
50 20 236 1779 0.2182 0.0879 
55 17 365 2 467 0.1956 0.1420 
60 16 628 3 908 0.1967 0.2350 

Lsf(x,Y)dx = number of females in specified population 
Lsw(x,Y)dx = number of widows i n s  ecified population 
R (x,Y) = ratio of females in specifiefpopulation to females in model population 
F&x,Y) = ratio of widows in  specified population to females in  specified population 

Schedule B Population: A 
x Lmm(x) Lmf(x) Fsg(x) Fsh(x) zRg(x) 

20 95 585 96 814 -0.0014 0.0353 0.8821 
25 94 588 96 341 -0.0003 0.0042 0.8121 
30 93 493 95 842 0.0046 4 .0228  0.6925 
35 92 130 95 170 0.0060 -0.0210 0.5576 
40 89 966 94 232 0.0040 0.0058 0.4584 
45 86 220 92 546 0.0057 -0.0145 0.3741 
50 80 355 89 766 0.0050 -0.0085 0.3096 
55 72 185 84 857 0.0071 4 .0010  0.2489 
60 62 677 77 564 0.0012 -0.0092 0.2019 

Lmm(x)dx = number of males in model population 
Lmf(x)dx = number of females in model population 
Fsg(x) = rate of increase over period in ratio of females in specified population to females in model population 

(per cohort) 
Fsh(x) = rate of increase over period in ratio of widows in specified population to females in specified popula- 

tion (at constant age) 
zRg(x) = integral over period of ratio of females in specified population to females in model population (at 

constant age) 



--  

Schedule B Population: C 
x Lmm(x) Lmf(x) Fsg(x1 Fsh(x) zRg(x) 

20 88 375 90 513 -0.0014 -0.2321 3.0249 
25 86 253 89 682 -0.0004 0.0157 2.4621 
30 83 675 88 551 0.0035 0.0040 1.9831 
35 80 805 87 030 0.0048 -0.0108 1.6665 
40 77 361 84 754 0.0008 -0.0003 1.4931 
45 72 886 81 691 0.0003 -0.0112 1.2890 
50 66 999 77 778 0.0058 -0.0047 1.0490 
55 59 032 72 656 0.0150 0.0057 0.8793 
60 49 732 66 159 0.0073 -0.0051 0.7899 

Lmm(x)dx = number of males in  model population 
Lmf(x)dx = number of females in  model population 
Fsg(x) = rate of increase over period in  ratio of females in specified population to females in model population 

(per cohort) 
Fsh(x) = rate of increase over period in ratio of widows in  specified population to females in  specified popula- 

tion (at constant age) 
zRg(x) = integral over period of ratio of females in specified population to females in model population (at 

constant age) 

Schedule 6 Population: W 

Lmm(x)dx = number of males in model population 
Lmf(x)dx = number of females in model population 
Fsg(x) = rate of increase over period in ratio of females in specified population to females in model population 

(per cohort) 
Fsh(x) = rate of increase over period in ratio of widows in specified population to females in  specified popula- 

tion (at constant age) 
zRg(x) = integral over period of ratio of females in specified population to females in model population (at 

constant age) 

Schedule C Population: A 
x zLsw(x) Lmw(x) zNswr(x) Nmwr(x) Nmfw(x) R f b )  

20 209 237 23 26 24 0.2236 
25 490 604 18 22 184 0.2236 
30 1374 1984 16 22 531 0.0955 
35 2 389 4 285 16 28 223 0.0784 . 
40 3 198 6 977 16 35 1292 0.0957 
45 4 955 13 245 10 2 7 1140  0.0557 
50 6 016 19 429 7 23 1819 0.0520 
5 5 6 748 27 108 4 17 1735 0.0493 
60 6 990 34 617 2 12 2 632 0.0449 

zLsw(x)dx = integral over period of number of widows in specified population (at constant age) 
Lmw(x)dx = number of widows in model population 
zNswr(x)dx = Number of widows in specified population marrying during period (per age at marriage) 
Nmwr(x)dx = number of widows in model population marrying, per annum 
Nmfw(x)dx = number of females in model population becoming widows, per annum 
Rf(x) =ratio of force or remarriage of widows in model population to force of remarriage of widows in other 

population (per attained age) 



Schedule C Population: C 

30 2 344 1182 85 43 277 0.3027 
35 4 137 2 482 115 69 335 0.3358 
40 6 700 4 487 141 95 745 0.3926 
45 9 832 7 627 155 120 805 0.4300 
50 11 703 11 157 149 142 1082 0.5539 
55 13 772 15 663 117 133 1559 0.6532 
60 16 729 21 178 90 113 1425 0.6285 

zLsw(x)dx = integral over period of number of widows in specified population (at constant age) 
Lmw(x)dx = number of widows in model population 
zNswr(x)dx = Number of widows in specified population rnarryingduring period (per age at marriage) 
Nmwr(x)dx = number of widows in model population marrying, per annum 
Nmfw(x)dx = number of females in model population becoming widows, per annum 
Rf(x) = ratio of force or remarriage of widows in model population to force of remarriage of widows in other 

population (per attained age) 

Schedule C Population: W 
x zLsw(x) Lmw(x) zNswr(x) Nmwr(x) Nmfw(x) Rf(x) 

20 656 162 42 10 4 1 1.2469 
25 1603 412 321 82 166 1.2469 
30 2 503 692 449 124 163 1.5177 
35 4 312 1359 467 147 312 1.3468 
40 7 083 2 480 537 188 578 1.3875 
45 11 858 4 646 637 250 840 1.4077 
50 19 785 8 024 765 310 929 1.6225 
55 29410 12 732 661 286 1973 1.6574 
60 42 485 18 977 645 288 2 234 1.6965 

zLsw(x)dx = inte a1 over period of number of widows in specified population (at constant age) 
Lmw(x)dx = numTer of widows in model o ulation 
zNswr(x)dx = number of widows in speciiezpo ulation marrying duringperiod (per age at marriage) 
Nmwr(x)dx = number of widows in model popuEtion marrying, per annum 
Nmfw(x)dx = number of females in model population becoming widows, per annum 
Rf(x) = ratio of force or remarriage of widows in model population to force of remarriage of widows in other 

population (per attained age) 

Schedule D 
x Lof(x) Fowr([x]+s) x+5 Fowr(x+5) 

s=o s=1 s=2  s=3 s=4 
20 97 779 0.264 0.180 0.194 0.206 0.197 25 0.185 
25 97 562 0.060 0.159 0.157 0.153 0.141 30 0.132 
30 97 318 0.024 0.106 0.114 0.109 0.098 35 0.084 
35 96 972 0.042 0.063 0.084 0.073 0.067 40 0.050 
40 96 410 0.025 0.055 0.064 0.051 0.043 45 0.031 
45 95 430 0.006 0.044 0.046 0.037 0.028 50 0.021 
50 93 797 0.006 0.024 0.027 0.023 0.018 55 0.011 
55 91 321 0.000 0.018 0.011 0.012 0.008 60 0.005 

Lof(x) = number of females surviving according to mortality of other population out of corresponding num- 
bers at lower ages 

Fowr([x]+s) = force of marriage of widows in other population 



Schedule E Population: A 

x Lmwr([x] +s) x f 5  Lmwr(x+5) 
s=o s=1 s=2 s=3 s=4 

20 - 120711 115 071 110 351 105 405 100 638 25 96 341 
25 94 973 92 674 90 156 88 198 86 630 30 85 367 
30 85 027 84 428 83603 . 82809 82 058 35 81 354 
35 81 460 80 924 80 141 79 297 78 534 40 77 880 
40 78 098 77 627 77 063 76 508 75 990 45 75 491 
45 75 672 75 182 74 584 73 972 73 353 50 72 703 
50 72 803 72 105 71 291 70403 . 69455 55 68 456 
55 68 492 67 434 66 297 65 097 63 816 60 62 450 

Fmwr([x]+s) = force of remarriage of widows in model population 
Lmws([x]+s)dxds = number of widows in model population (per age at and duration since widowhood) 
Lmwu(x)dx = number of widows in model population who have been widowed formore than 5 years 
Lmwr([x])+s) = number of widows surviving and not remarried (per age at and duration since widowhood) 

out of corresponding numbers at shorter durations 



Schedule E Population: C 

Fmwr([x] +s) = force of remarriage of widows in model population 
Lmws([x] +s)dxds = number of widows in model population (per age at and duration since widowhood) 
Lmwu(x)dx = number of widows in model population who have been widowed for more than 5 years 
Lmwr([x])+s) = number of widows surviving and not remarried [per age at and duration since widowhood) 

out of corresponding numbers at shorter durations 



Schedule E Population: W 

Fmwr([x]+s) = force of remarriage of widows in model population 
Lmws([x]+s)dxds = number of widows in model population (per age at and duration since widowhood) 
Lmwu(x)dx = number of widows in model population who have been widowed for more than 5 years 
Lmwr([x])+s) =number of widows surviving and not remarried (per age at and duration since widowhood) 

out of corresponding numbers at shorter durations 



- 
y=30 

Rv([yI+s) 
y=40 y=50 

xl-y x2-y x l + n l  x2+n2 i s=O s=5 s=O s=5 s=O s=5  
5 5 65 65 0.020 0.052 0.033 0.015 0.006 0.004 0.001 
5 5 65 65 0.040 0.049 0.032 0.015 0.006 0.003 0.001 
5 5 65 60 0.020 0.047 0.029 0.012 0.004 0.000 0.000 
5 5 60 65 0.020 0.057 0.037 0.018 0.008 0.000 0.000 
5 0 65 65 0.020 0.058 0.038 0.018 0.008 0.005 0.002 
0 5 65 65 0.020 0.050 0.031 0.014 0.005 0.003 0.001 

Rv([y] +s) = deduction for remarriage 



ScheduleF Population: C 

xl-y = 5 
x2-y = 5 
x l + n l  = 65 
x2+n2 = 65 
I = .04 

W y + 5 )  

RvNyl+s) 
y=30 y=40 y=50 

xl-y x2-y x l + n l  x2+n2 i s=O s=5 s=O s = 5  s=O s=5 
5 5 65 65 0.020 0.188 0.131 0.095 0.053 0.039 0.011 

Rv[[yl+s) = deduction for remarriage 



Schedule F Population: W 
Xl-y = 5 
x2-y = 5 
x l f n l  = 65 
x2fn2 = 65 
i = .04 

Rv(yf51 

Rv(lul+s) 
y=30 y=40 y=50 

xl-y x2-y x l + n l  x2+n2 i s=O s = 5  s=O s=5 s=O s=5 
5 5 65 65 0.020 0.565 0.413 0.309 0.166 0.120 0.031 
5 5 65 65 0.040 0.543 0.396 0.297 0.160 0.117 0.031 
5 5 65 60 0.020 0.505 0.348 0.238 0.102 0.000 0.000 
5 5 60 65 0.020 0.626 0.472 0.373 0.223 0.000 0.000 
5 0 65 65 0.020 0.627 0.473 0.372 0.219 0.184 0.077 
0 5 65 65 0.020 0.527 0.379 0.274 0.142 0.091 0.019 

Rv([y]+s) = deduction for remarriage 


