April 12, 1951.

Civil Scervice Suwerannuation Act 1924

Report on Actuarial Hrxomination
of the
Superannuation Account in the Consolidated Revenue Fund
for the period
Mareh 31, 1931 to December 31, 1047

The Honourable D. C. Abhott, X.C.,
Minister of Flnance,
Ot tawvwa,.

Dear Sir:

In accordance with instructions we have completed
an actuarial examlnation of the Civll Service Superannuation
Account in the Consolidated Revenue Fund and have the honour
to report thereon.

Data

The Superannuation Branch of the Department of
Finance transcribed from their records data scfflcient for
valuation concerning each contributor and each pensloner. The
data vere transcribed on sheets especiaily designed and printed
for the purpose. Concerning beneficlaries, the data 1lncluded
information relating to every person who was in recelpt of an
annual allowance at the valuation date or who had at any time
bheen 1n receipt of an allowance from the Account. For
contributors the data related to persons contributing as at
the valuation date or who had at any time made contributions to
the Account.

From these sheets the Bureau of Statistlcs prepared
punched cards, computed ages and durations by machine methods
and sorted and tabulated the cards as reqgulred for valuation
purposes and for all the ancillary investigations.

The work of extracting and transcribing the inform-
ation took a very long time. This was due principally to the
fact that data had to be supplied concerning contributors whose
service had terminated prior to the valuation date, some of
which could only be obtained from departmental records. Much
delay occurred In securing the necessary information from the
several departments. Also, much of the information had to be
obtalned by reference to contritutors! flles--a slow and tedious

process.

The preparation of punched cards and the necessary
sorting and tabulation took considerable time. The complexity
of the tabulations required careful planning and sorting and was
far more time-consuming than the mere volume of cards would
indicate.

The following table shows the number of entrants to the
scheme and the number of terminations according to cause over the
whole existence of the scheme until December 31, 1947. Also
shown is the number of persons who came on to the pension roll
and the number terminated.
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TABLZ I
Contributors
In Ser-
vice at
Entrants Terminations 31-12-47
With- Posi- 1Il1 Death
drawal, tion Health Age in
Dismis- Abol- Retire- Retlre- Ser-
gsals,etc. lshed ment ment vice
Men
Whole Time- 46,100 i 789 1,575 4,218 4,763 3,575 27,180
Seasonal - 1,885 197 36 125 255 144 1,128
Prevailing
Rates - _1,995 96 126 110 290 52 1,321
Total - 11'9)980 5)082 1)737 47453 5)308 3,771 29)629
Women
Whole Time~ 9,176 3,504 283 693 299 213 4,184
Seasonal - 70 34 2 2 2 1 29
Prevalling
Rates - 102 8 37 10 4 - 43
Total - 9,348 3,546 322 705 305 214 k,256
Total all i
Contributors59,328 8,628 2,059 5,158 5,013 3,985 33,885
Fensioners
Pensions On Pension at
Granted Pensions Termlnated 31-12-47
Misconduct
Death Disappearance
Men:
Age 5)013 1)961 - 3)057
I1l health b, oho 1,061 2 2,983
Abolition 993 308 - __685
Total Men - 10,057 3,330 2 6,725
Women:
Age 280 66 - 214
I11 health 015 122 1 hap
Abolition 211 L1 - 170
Total Women - 1,100 229 1 876
Total Pen-
sloners - 11,163 7,559 3 7,601
Widovs
Penslorns On Pension at
Granted Pensions Terminated 31-12-47
] Death Remarriage
4,605 920 151 3,534
Children
Pensions On Fension at
Granted Pensions Terminated 31-12-47
Death Reached No Longer
Age 18 Dependent
2,842 14 2,039 2 787
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Benefits

There follow, in summary form, the beneflt provisions of the
Act as at December 31, 1647, classifled according to the reason for
termination of service.

summary of Benefits

Service under 10 years Service over 10 years

(1) Retiremeunt because of Age

At the option of the contributor -~

(a) one month's pay for each

year of service, or An annual superannuation
allowance with allowances to
(b) an adjusted annual retiring surviving widow and/or
allowance, with allowances children.
to surviving widow and/or
children.

(2) Retirement because of
I11l health

At the option of the contributor -

(a) one month's pay for each

year of service, or An annual retiring allowance
with allowances to surviving
(b) an adjusted annual retiring widow and/or children.

allowance, with allowances
to surviving widow and/or
children.

(3) Retirement because of
Abolition of Office

At the option of the contributor -

(a) one month's pay for each year An annual retiring allowance
of service, or geduced by 1/3 prior to age

" _ . 5, with allowances to

(b) a deferred adjusted annual surviving widow and/or

retiring allowance, with .
© - children; if a contributor
allowances to surviving before angust 15, 1944, no

widow and/or children. reduction prior to age 65.

(4) Voluntary withdrawal,
dilsmissal or removal
(nct for misconduct)

At the option of the contributor -

(a) the total contributed, or (a) the total contributed, or

(t) a deferred adjusted annual (b) a deferred adjusted annual
retiring allowance, with retiring ailowance, with
allowances to surviving allowances to surviving
widow and/or children. widow and/or children.

(5) Dismissal for Misconduct

The total contributed The total contributed
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Service under 10 years Service over 10 years

(6) Death in Service

(1) Leaving widow and/or (1) Leaving widow and/or
children - children -
(a) annual allowances based on annual allowances

(b)

deferred adjusted annual
allowance that would have
been granted if contributor
had just prior to death
retired and accepted such an
allowance; or

one month's salary for each
year of service.

(1i) No widow or children - (i1) No widow or children -

Note 1:

Note 2:

Note

o

Note U:

Note 5:

Note 6:

the total contributed. the total contributed.

Annual retiring superannuation allowance: 2% of average
.annual salary durling final 10 years of service for each year
of countable service, not exceeding 35 years; maxlimum salary
countable, $15,000.

Ad justed annual retiring allovance: computed as 1in Note 1,
reduced by 1% thereof for each year cf service short of
20 years.

Deferred adjusted annual retiring allowance: computed as
in Note 2, payment thereof belng deferred to age 60.

Allowance to a wldow and/or children: If an annual allow-
ance or an adjusted annual allowance or a deferred adjusted
annual allowance has been granted to a contributor, then on
his death an annual allowance equal to one-half thereof
becomes payable to his widow, starting lmmedlately and con-
tinuing until her death or remarriage, together with an
additionel one-fifth of her allowance for each child under
eighteen; maximum for each child $300.

On death of a contribhutor in the Service, an allowance
beccmes payable to his widow until her death or remarriage,
equal to one-half of the annual retiring allowance that
would have been payable to the contributor had he retired
because of 1ll health immediately prior to his death,
together with an additional one-fifth of her allowance for
each child under elghtecn; maximum for each child $300.

In no case is the total of the annual allowances payable

for all the children to exceed one-half of the wldow's
allowance 1r there is a widow surviving. The allowances for
orphaned children are double the above.

Minimum Return: The total benefit payable to or Iin regpect
of each contributor is not, in any case, less than the total
he contributed.

Retirement Age: Retlrement because ofﬁage is permitted from
age 6O to 65 and 1s compulsory at age 05 subject to
extension 1n individual cases when in the public interest.
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Contributions

For men, the rates of contribution under the Act are as
follows:

(i) for selaries of $1200 per annum or less, 5% of salary;
(ii) for salaries over $1200 but not more than
$1500 per annum, 53% of salary;
(111) for salaries over $1500 per annum, 6% of salary.

For women, the rate of contribution is 5% for &all salary
classes.

No contributions are to be made in respect of a period
of service 1in excess of 35 years.

Within one year of becoming a contributor election may
be made to contribute for prior service in the Civil Service
(and for certain other service that may be deemed under the Act
to be service in the Civil Service) and to have this service
counted for the purposes of the Act, The contribution required
is a lump sum equal to the total contributions that would have
been made during that service on the basis of the above rates,
had he then been subject to the Act, accumulated at simple
interest (4%) to the date of election, or the equivalent thereof

in monthly instalments.

A period of active service overseas in the Armed Forces
prior to becoming a Civil Servant, or a perilod of employment
outside of the Civil Service countable for benefits under an
established superannuation fund or plan, may be counted for the
purposes of the Act 1f a contributor elects to contribute in
respect thereof; and the contributlon required is double the
contribution that would be required for a comparable period of
service in the Civil Service.

Changes in Benefits and Contributions

Since the previous valuation, March 31, 1931, the Act
has been amended three times-~-in 1940, in 1944 and in 1947.
The principal changes in benefits and contributions, as compared
wlth those 1in effect at the time of the last valuation, are as
follows:

1. On withdrawal from the Service, a contributor now
has the optlon of receiving a refund of the contri-
butions he has paild, or a deferred adjusted retiring
allowance as described above (1947 amendment).

Prior to the 1944 amendment there was no benefit
payable on withdrawal with less than 10 years of
service (except for women leaving to become married),
and & refund of contributions only was available on
withdrawal with ten or more years of service., The
1644 amendment provided for a refund of contri-
butions regardless of the period of service.

2, On retirement due to age or ill-health, with less
than ten years of service, a contributor now has
the option of receiving a gratulty of one month's
pay for each year of service or an adjusted annual
retiring allowance as described above (1947 amend-
ment), Prior to the 19047 amendment, the benefit
in these contingencies was limited to the gratuity
only.
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3, On retirement due to abollition of office a con-
tributor having less than ten years of service
now nas the option of receiving a gratulty of
one month's pay for each year of service or a
deferred adjusted annual retiring allowance (1947
amendment), Prior to the 1947 amendment, this
benefit was limited to the gratulty only, A
contributor having more than ten years of service
may be granted an annual retiring allowance re-
duced by one-third prior to age 65, but this
reduction applies only to persons who became
contributors after August 15, 1944, the date
of this amendment.

4, The minimum total beneflt payable to, or in
respect of any contributor, whether in the form
of" a lump sum or annual allowances equals the
total of his contributions without interest
(1947 smendment), Prior to the 1947 amendment,
there was no such minimum guarantee.,

5, For persons whc became contributers prior to
August 11, 1939, I1f no election was made to
contribute for prior service, that service was
to count &s one-half for benefit purposes. As
it was understood that the cost of the scheme
would be shared approximately equally between
the contributor and the government, this half
was the goverunment's share, For entrants after
that date, prior service counts only to the
extent that the contributor also pays hils share
(1940 amendment and P,C.2261 August 11, 1939).

6. Contribution rates for men entering after
August 11, 1939 are, for salaries not exceeding
$1200 per annum, 5%; for salaries in excess of
$1200 but not exceeding $1500 per annum, 53%;
and for salaries over $1500, A%. The former
rate was 5% of salary for all classes (1940
amendment and P.C,2261 August 11, 1939),

7. An anpual superannuation allowance may. now bhe
granted to a contributor cn or after attaining
age 60 (1947 amendment)., Prior to the 1947
amendment, such an allowance could not be
granted untll age 65,

Valuation Bases

1, Rates of Increase 1n Salariles

The most 1important benefits depend on the length of ser-
vice and on the average salary received during the ten years
(or in some cases five years) prior to retirement or death;
and the contributions depend on the salary recelved from
year to year. Hence 1t is essential to determine the rates
at which the present salaries of contributors will, on the
average, increase from age to age in the future under normal
conditions.

The data furnished by the Superannuation Branch in-
cluded the salary of each contributor at December 31, 1947
and five years earlier (1if he was then a contributori, whence
the average salary of contributors at each age was obtained.
Informatlon was also obtained conecerning revisions in salary
rates since December 31, 1947, showing the average salary
paid to approximately 100,000 civil servants at the end of
each year and the general pattern of each major revision.

From these and other data, rates of increase 1n sala-
ries age by age that may normally be expected to hold in the
future were determined. There 1s no provision in these rates
for future increases 1n the general level of salaries. Rates
of inecrease were determined for men and women separately,
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The following table shows, for specimen ages, how a
salary of $1000 would increase in the future on the basis of
these rates of increase. Complete salary scales based upon
these rates of increase are shown in the Appendix,

TABLE_II
Age Men Women
20 $1000 $ ¢ $ $1000 ¢ $ $
25 1076 1091
30 1198 1000 1180 1000
35 1325 1106 ' 1250 1059
4o 1400 1169 1000 1289 1092 1000
45 1434 1197 1024 1%23 1121 1026
50 1450 1210 1036 1000 1357 1150 1053 1000
55 1473 1229 1052 1015 1391 1179 1079 1025
60 1520 1268 1085 1048 1419 1202 1100 1045
65 1591 1328 1136 1097 1hh42 1222 1119 1063

2. Mortality

For valuation purpoeses the'mortality in the future is

required for each of the following groups:

:

(4
(¢

The mortality bases used are considered and illustrated
in the followuiing paragraplhs, each group separately.

; Contributors retirel because of age;
Contributors retired because of 111 health;
) Contributors retired because of abolition
of office;

) Contributors granted deferred annual re-
tiring allcwennes;

) Widows of contrwbufors and pensioners;

) Children of contributors and pensioners;

) Active contributers.

H::O

[4:

(2) Contributors retlrﬂ‘ because of age - A comparison
of the mortality oOf persnns .0 rece.i pb oi aunuel allowances in
the periods 1924-30, 1930- 1940 1940-47 shovad a trend tcward
lighter mortality. Hence it was considered necessary to make
provision for further improvement in mortality as respects
persons who may be retired in the future.

For men presently in receipt of allowances, the exper-
ience showed that the rates of mortality in Column (2) of the
table below, for specimen ages, would be appropriate. The rele-
vant annuity valucs are shown in Column (4). For women, the
experience showed that the Mortality of Annujitants, 1900-1920,
a(f), rated up one year, would be appropriate. These rates, at
specimen .ages, are given in Column (3) of the table below, and
the relevant annuity values in Column (5).



TABLE ITT
Value of Annuity of 1 per

Rate of Mortalilty annum; interest 4%
Age Men Yomen Men Women
(1) (2) (3) (%) (5)
60 02711 . 01370 10.398 12,185
65 . 03391 . 01961 8.921 10. 439
70 . 04758 . 03041 7.288 8.582
75 . . 07290 . 04996 5.677 6.711
80 11347 , 08507 4.193 4.959
85 .18118 . 14466 2,950 3.518
90 . 26478 . 22155 2.092 2. 445
95 . 34906 . 31849 1,471 1.653%

For percons who may be retired in the future, the
mortality used wvas the Mortality of Annuitantz, 1900-1920,
a(m) and a({), the age being rated down one year. This repre-
sents approximately a set-back of two yearg in age ag against
the mortality found to be appropriate for persons now 1n
receipt of allowances.

(b) Contributors retired because of 111 health - For
persons who had been retlred on account of 1l1ll health, the
experience showed that, for a few years following retirement,
the mortality improved very rapidly owing of course to the
death of those most sgeriously incapacitated. However, after
about four years following retirement, increase in age became
the determining factor. Hence to place & proper valuation
on the allowances payable to persong under thisz head, it was
necessary to take account both of age at retirement and the
duration of disability in determining appropriate rates of
mortallity as a basis for annulty values. The rates of
mortality and the relevant annuity values, for men and for
women, are shown 1n the four following tables,

The same hasez were used for both present pensioners
and progpective penzioners, since the mortality of persons
retiring on account of 111 health is not 1likely to be subject
to secular improvement as 18 the case for normal clagses of
lives. '
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TABLE IV
Rate of Mortallty - Men
Age at Re- Year Following Retirement
tirement lst yr. 2nd yr. 3rd yr. 4bth yr. Ultimate Attd, Age
30 . 1493 . 1092 L0748 L0623 0557 34
35 .0893 0722 .0549 . 0465 ,ou22 39
4o . 0694 . 0555 L0443 L0374 .0340 by
45 L0626 L0504 .03498 .0334 . 0307 49
50 . 0629 .0512 L0402 L0342 .0326 54
55 L0664 .0545 L0448 .0397 .02394 59
60 L0708 . 0580 . 0531 . 0500 . 0498 64
.0620 69
.0763 T4
1041 79
. 1654 84
Value of Annuity of 1 per ennum; interest 4% - Men
Age at Re- Year Following Retirement
tirement st yr. 2nd yr. 3rd yr, 4th yr. Ultimate Attd. Age
30 9.156 10.197 10.9C6 11.259 11.488 3Y
35 10.861 11.403 11.782 11.966 12.052 3G
40 11.432 11.776 11.966 12.022 11.988 by
45 11.238 11.469 11.560 11.520 11.395 49
50 10.546 10.704 10.733 10.630 10.446 54
55 9.615 9.711 9.682 9.541  9.333 59
00 8.616 8.043 8.559 8.400 8.195 o4
7.065 69
5.853 T4
4,472 79
3,169 84
Rate of Mortality = Women
Age at Re- Year Following Retlrement
tirement © 1lst yr. 2nd_yr. 3rd yr. 4th yr. Ultimate Attd. Age
35 . 0691 .0497 L0408 . 0380 .035% 39
4o .0609 NOLRIES) L0374 L0354 »0333 Ly
45 L0576 L0421 L0249 .0322 .0298 49
50 . 0502 .0361 . 0299 L0281 L0265 54
55 .obs2 .0343 .0292 L0281 .0273 59
60 L0490 .0376 .0328 .0326 .0329 ol
. 0487 69
.0789 T4
.1083 79
1428 84
Value of Annuity of 1 per annum; interest 4% - Women
Age at Re- Year Following Retirement
tirement 1st yr. 2nd yr. 3rd vr. 4th vyr. Ultimate Attd. Age
35 12.077 12.492 12.6072 12.740 12.773 29
ho 12.250 12.566 12.678 12.697 12.689 Ly
45 12.166 12.425 12.489 12.458 12.389 49
50 11.871 11.998 11.946 11.807 11.635 54
55 11.C75 11.076 10.928 10.707 10.457 59
60 g.842 9.763 9.550 9.269 8.965 o4

7.329 69
5.885 74
L7717 79
3.776 84
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(c) Contributors retired because of Abolition
of QOffice - There were not sufficient data under this head
to give a basis for determining mortality rates from actual
experience. The data, however, were sufficient to indicate
that for men Mortality of Annuitants, 1900-1920, a(m), would
be appropriate and for women, the Mortality of Annuitants,

1900-1920, a(f), rated up one year.

Specimen rates and annuity values are as follows:

TABLE V
Value of Annuity of 1
Age Rate of Mortality per annum; interest 4%
Men Women Men Women
40 . 00665 . 00627 16.537 17.316
50 . 00970 .00871 13.986 15.123
60 .02078 .01370 10.852 12.185
70 .0LL461 . 03041 7.556 8.582
80 . 10902 . 08507 4.506 4,959
90 22842 22155 2.392 2.445

For contributors that may be retired in the future
under this head the mortality used was the Mortality of
Annuitants, 1900-1920, a(f) and a(m), the age being rated down
one year.,

(d) Contributors granted Deferred Adjusted Annual
Retiring Allowances = No allowances under this head had been
granted prior to the amendment in 1947. In valuing allow-
ances that may be granted in the future the mortality used
was the Mortality of Annuitants, 1900-1920, a(f) and a(m), the
age being rated down one yee&r.

(e) Widows ~ The data concerning widows to whom
allowances had been granted were investigated for both the
rate of mortelity and the rate of remarriege. The experience
indicated that the Mortality of Annuitants, 1900-1920, a(f),
the age being rated up one year, would be appropriate for
widows now recelving allowances. For prospective widows of
present pensioners, it was thought desirable to use lighter
mortality since allowances to theéem will fall in for payment
in future yeers and all current mortality trends point towards
improvement in mortality generally. Consequently, for this
class the mortality used was the same as that used for widows
now receiving allowances but with the age rated down one year,
i.e. Mortality of Annuitants, 1900-1920, a(f), without rating.
This latter basis was usged also for prospective widows of
present active contributors.

(r) Children - The mortality of children under
age 18 has fallen so low in recent years that it was deemed
sufficiently accurate to ignore mortality altogether,

(g) Active Contributors - Mortelity among active
contributors is shown in the following table as compared with
that used in 1931. It is based on the actual experience
of contributors in the Service, excluding the first five
years of service. Probaebllities derived from the 1931 data
are shown for comparison.
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TABLE VI

Probability of dying within 1 year
following the ages indicated

2

¥ Excluding the first

Men
1942 * 1931 *%
.0023 .0014
. 0023 L0017
.0024 .0023
. 0027 .0031
.0034 .0042
000“‘8 u0058
0074 .0082
0111 .0121
0160 .0181
.0216 L0278

Women
15‘!41* .1_931 %* H %
. 0009 .0011
.0010 .0014
, 0011 . 0019
L0014 .0020
. 0019 . 0023
.0028 .0028
.0040 .0037
.0057 . 0049
.0081 L0071
L0117 ,0108

5 years of service

*¥¥ Excluding the first 10 years of service
*¥*¥%¥ Tncluding all years of service

‘The probabilities of dying from year to year,

comparison with those used in 1931. For
cant ages, the changes are definitely downward.
women, the changes are downward at the ages under forty-five

signifi

and the reverse at the higher ages.

show important changes in

men, at the most

For

However, having regard

for the paucity of data in 1931 and differences in procedure in
computing the probabilities it would be unwarranted to draw
definitive conclusions concerning the changes in mortality

during

the period.

3. Probability of retiring because of ill health

The probabilities of retiring on account of 11l

health were derived from the experience,
five years of service, and specimen values are shown in the

followi

ng table.

excluding the first

the 1931 valuation are shown for comparison.
TABLE VIT

Age
25
30
35
40
45
50
55

Probability of retiring because of ill
heglth within 1 vear following the age indicated

Corresponding probabilities derived for

Men

1947 * 1931 **%

(including

abolition

of office)
. 0009 .0018
.0012 .0018
L0017 . 0019
0027 .0023
0043 .003%
.0069 . 0055
012} . 0093

* BExcluding the first

Wonen

1047 * 1931 ***
(including
&bolition
of office)

.0012 --

.0017 .0005

. 0023 L0014

. 0037 . 0022

. 0064 ., 0025

L0114 .0032

0222 .0100

5 years of service

*%* Txcluding the first 10 years of service
*¥%¥% Tncluding all years of service
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It can be geen that the 1947 probabilities are
higher than those for 1931, even though in the latter, pro-
bebilities of abolition of office and of i1il1ll hezlth are
combined. This seems to give evidence of either higher
invalidity in the Service 1n recent years or the requlrement
of higher standards of fitness for continuance in the Service.
That the latter might be the explanation is suggested by the
lighter mortality observed among contributors retired because
of 111 health.

4. Probability of withdrawing I'rom the Service

Under this head have been classed &1l terminations
for reasons other than age, 111 health and abolition of office.
There are thus a few cases of dismissal and misconduct included
but these are wholly negligible in the total. Probabllities
were derived from the experience excluding the first five years
of service. Specimen values are shown in the following table,
compared with those used in 1931. The 1931 probabilities for
men exclude the first ten years of service as there was then
no benefit in the event of withdrawal during the first ten
years. For women, the 193] probabilities exclude all with-
drawals during the first ten years of service other than with-
drawal on marriage.

TABLE VIITL

Probability of withdrawing within 1
year following the age indicated

Men Women
Age 1047 * 193] *# 1947 * 1931 #**#*
2 .0190 L0071 . 0865 L0437
30 L0154 L0070 L0685 .0370
3 L0122 L0067 oLy .0213
Lo .0097 .0061 L0240 .0123
L5 .0076 0052 NORY L0074
50 .0058 L0042 . 0080 .004Y
55 L0043 L0034 .0033 .0020
59 .0033 . 0030 . 0005 .0010

¥ Excluding the first 5 years of service
*¥* Iixcluding the first 10 years of service
*¥%¥% Lxceludes withdrawals during first 10
yecars or service other than withdrawal
for marriage

5. Prokability of retiring hecause of zge

In 1947 the feot was emended to Dermit retirement at

age 60. To arrive at suitable probanilities of retirement for
the [uture, the ernrnLOﬂ 6 vas investi ZV':. first by treating
withdrawale and i1l u:ulun vetiremeubs Lhat have taken place
in the past at ages 00 anu over as age retirewsnts, The re-
sulting probabilities were adjusted Lo give affect to a probable
incresase in retiremente from age 60 to H©5 and it was assumed
that everyone would have lei't active service before age 69 (68
for women). The probabhilities adopted for valuation were higher
than past exverience has shown for ages 6% and up and they were
graded up fairly rapidiy te the limiting age. It has been the
general practice to retire persons at age 05 in recent years.
However, the rising need for manpower and the number of exten-

sions &rantcd in recent years point toward the likelihood of
an appreciable proportion continuing beyond age 65. It is
believed that the probabilities used make adequate provision
for future retirements on the basis of present practice.
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Probabllities of retirement because of age are shown below:

TABLE IX
Probabllity of Retirement because of
Age
Men Women
éf@_ 194 —* _1_92.1_** 1947* 193] % %%
60 .100 057
1 140 .070
2 186 .092"
3 244 .130
4 . 315 .210
65 410 Ol 421 ,110
6 .5l5 . 059 729 . 170
7 743 . 092 1.000 .250
8 1.000 .170 370
9 . 365 590
70 .955 . 984

* Excluding the first 5 years of service
#% Excluding the first 10 years of service
¥**¥% Tncludlng all years of service

The full influence of voluntary retirement between ages 60
and 65 cannot yet be judged. The experience of the last three years
does not help much hecause there may have been a period of adjust-
ment following the amendment that 1s nct indicative of the future
trends. The probabilities of retirement at agss 62, 63 and 64,shown
in the above table, are considerably above the actual experience in
the years 1948 and 1949 and this tends to compensate fcor any under-
statement there may be at the hiligher ages.

6. Probability cof retiring because cof abolition of office

There have been relatively few retirements under this head other
than those arlsing from the Department of Interior, which were con-
sidered to be abnormal. As far as possible the effect of the Depart-
ment cof Interior cases was eliminated. Speclmen probabilities of
abolition of office used in the valuation are as follows:

TABLE X

Prcbability of Aboliltion of Office
within one year following the age shown

Age Men * Women *
25 .0010 .0020
30 .0008 . 0009
35 .0008 0007
40 .0010 0011
45 0012 .0018
50 .0015 . 0025
55 L0017 .0032

* Excluding the first 5 years of service,

Probabllities of abolition of office were not obtained
separately in 1931.
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7. Rate of Remarriage of Widows

The remarriage rates among wldows were 1investigated and
compared with remarriage rates among pensioned war widows. There
were 151 remarriages in the experience. Had the remarraige rates
been the same as those for widows recelving pensions under the
Pension Act there would have besn 125 remarriages. Further in-
vestigatlon revealed that the average allowance to widows re-
marrying was $303 per annum compared with an average of $480 for
all widows and $720 for widows under the Pension Act ( at the time
that experience was investigated). Thus 1t seems that the higher
remarriage rates 1n the Service occur among widows with the
smaller pensions., It 1is likely that for equivalent pensions, the
remarriage rates do not differ much from the rates under the
Pension Act, and 1t seems sufficlently accurate to use the latter.
Specimens of these rates are as follows:

TABLE XTI
Remarrlage Rates of Widows
Age at Year of Widowhood Attailned
Widowhood lst yr. 5th yr, 10th yr. Ultimate Age
20 1254 1522 .0606 .0176 34
25 . 0599 L1004 L0407 .0123 39
30 L0317 .0628 .0190 .0080 Ly
35 .0203 .0351 .0113 L0042 e
4o .0110 L0176 ,0073 . 0020 54
45 .0059 . 0082 .0041 .0013 59
50 .0026 . 0039 .0013% . 0011 64
55 , 0011 , 0013 L0011 . 0004 69

8. Proportion married at death (men)

This information is needed to celculate the wvalue of
prospective benelflts to wilidows. Specimens of the proportions
derived from the 1947 data are shown below:

TABLE XIT

Proportions Married at Death

Age Last

Birthday

at Dcath Contributors Pensioners

| % %

30 65.7 33,4
25 75.0 50.2
40 78.5 63.7
45 81.9 72 .4
50 83.7 7.2
55 84,0 78.9
60 g2.9 78.0
65 8l1.3 4.6
70 69.3%
75 60.9
80 50.1

85 59.6
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9, Difference in age bg&ween husbands apd wives

This informatien is needed to calcuylate the
value ef the widow's sllowancgs emerging on deatl ef 8 con-
tributor 6r senskonery,

TABLE XIIT
Difference in Age between hushands
| Taad vives

Age Last Excess of Husband's age
Birthday over Wife's age at
of Husband Death of Husband -

30 1,08 years

35 1,48

4o 2,04

45 2.54

50 3,11

55 3,66

60 3.98

65 4,68

70 5.59

75 65.11

These differences were determined from the
actual experilence,

10, Famlly status as to chlldren

Data were obtained relating to children for
whom allowances had been granted, The average number of
children left by persone dying at each age and the age of
distributicon of the c¢hildren were determined from these datsa,
separately fer contributors and for pensioners,

TARLE XTIV

Average Number of Children under Age 18
left on Death of Father at age

shown
Age Last
Birthday Contributors Pensioners
32 1,24 1.11
37 1,95 1.57
y2 1,68 1.64
47 1,49 1,47
57 0,54 0.39
62 0,31 0,20

11. Capitalized value of annual allowances

After all these factors had been ssttled upon,
it was then pecessary te calculate the capitalized value of
the benefilt emerging on the happening of each of the varilous
contingencies, These values are shown in the follewing table,
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TABLE ¥V

Capltalized value on termination of service in
the manner indicated below, of annual allowances
granted in respect of an "earned” annual retire-
ment allowance of 1 per annum, Including pro-
vision for allowances to surviving widow and
children and for minimum return: interest Ua

Men

Capitalized Value of Annual Allowances

Age at Ter- Retirement
mination of Withdrawal Retirement because of Retirement
Service (Last (Deferred because of Abolition because of

Birthday) AllowanCQ) 111 health of Office age Death ¥
25 3.43 9,689 20,804 6.614
30 L. 15 12.806 20,196 . 8,245
35 5.00 14.547 19.472 9.033
40 6.01 15.013 18,602 9,090
45 7.26 14,691 17.560 8.766
50 8,85 13.880 16.322 8.378
55 10,95 12.801 14,887 7797
GO 13.315 7.095
65 11.628 6,463
70 0.860

VWomen
25 2,99 11,666 20,471
30 3.67 12,333 19.764
35 b .50 12.799 18.985
4o 5.55 12.912 18,116
5 6.86 17.791 17.138
50 8.58 12,444 16.017
5% 10.78 11.596 14,716
60 10.321 13.214
65 11.532

* Death leaving a widow and/or children entitled to annual
allowances, the annual allowance to the widow being one-
half the "earned" annual retiring allowance of the
deceased contributor, and the children's allowances being
one~-fifth of the widow's allowance (doubled if orphans).
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l?._InteresE

The regulations made under the Act provlide that
interest shall be credited to the Superannuation Account on the
monthly balance of the Account at the rate of 4% per annum. The
valuation was therefore based on this interest rate. It should be
noted that by regulation this rate 1s used also in determlning the
lump sum contribution payable for prior service und in determining
the instalment contributions that may be made in liquidation of the

lump sum.

13. Seasonal employees and employees &t prevalling rates

The proportion of these two classes to the total of
all contributors 1s very small and the liability relatively
unimportant in the total. Hence in valulng the benefits and
contributions the probabilities of death, retirement, disability,
withdrawal and abolition of office derived for whole time employees
were used. In respect of the rate of lncrease of salaries from age
to age, an examinatlon of the data indicated that a uniform rate

of salary at all ages would be appropriate.

Special factors affecting the Account

It has been the practice to credit the Account with a
"government contribution” equal to the total contributlon by
employees for current service. The valuation made 1n 1931 showed
that the rate of coniribution of 5% of salary for employees to-
gether with this matchlng government contribution was sllghtly more
than suf'ficlent to provlide the benefits for future entrants under
condltions then prevailling. However, as respects whatever service
prior to becoming a contributor that may be countable under the
Act, there has never been credited to the Account any contribution
other than contributions made by employees at the same rates as
are applicable for current service. Hence a very large deficilency
in the Account has arisen from this source. We have estimated that
on the bases of the cash contributions made up to March 31, 1947,
the excess of employees' contributions over those of the government,
accumulated with interest to that date, amount to some $58,000,000.

This, however, does not nearly represent all of the
deficiency so arising. Prior to 1939, employees were allowed to
count one-half of thelr prior service, perhaps representative of
the government's share, although they may not have elected to make
the required contributlions to permit the countlng of the other half,.
Many employees dld not in fact do so and the absence of a record of
contributions makes 1t impossible to estimate what the governmentts
contribution would have been for the service so countable.

Agaln, periods of service in the armed forces are count-
able under the Act in certain circumstances with no corresponding
contributions therefor elther by the government cr by the employees.
Employees who transferred from Funds 1 and 2 were allowed to count
their service under these Funds in full for their own benefits and
at one-~half for wldows benefits, There was a liabllity under this
head in 1931 of some $3,530,000, exclusive of the burden on the
Account 1in respect of those who had transferred and been retired
prlor to 1931, for most or vhich no credit was ever made to the
Superannuation Account.

It should be noted also that many employees are paying
for thelr prior service by instalments falling due in the future
and a ccmparison of contributions credited to the Account in the
past does not measure the full government contribution that would
have been made had 1t been the practice to match employees! con-
tributions for prior service.
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The second important factor 1s that of increases
in the general level of salaries, In determining appropriate
contribution rates, 1t is hecessary to assume that salaries
in the future will follow a normal pattern of increase from
age to age; it is iwpossible to estimate future changes in
the.whole level of salaries, When contributions are made for
a number of years on a glven level of salaries to provide
benefits based upon the years of service and the average salary
for the final ten years of service, as under the Superannuation
Act, then if the whole level of salaries is suddenly raised, the
contributions made at the former level of salaries will ob-
viously be insufficient to provide the benefilts in respect of
those years of service at the future level of salaries. Thus
each rise in the general level of salaries results in an
increase in the slze of the future pensions but without any
corregpdnding increage in the resources availlable to meet them,
at least 1in respect of years of service prior to the increase,
Thls factor has been a serious matter in recent years for all
pension funds of this general type. There must be considered
in this connection not only the current inflation, but also
the inflation preceding, during and following World War I.

Under the Act as passed in 1924, civil servants
who were then subject to the Retirement Act were allowed to
transfer the contributions made under that Act to the Super-
annuation Account and to count under the Civil Service
Superannuation Act all service for which those contributions
had been made., Thus beneflts were granted on the basis of
salary levels in 1924, and higher levels in later years, in
respect of years of service during which contributions were
made on the lasis of salaries at much lower levels, The
importance of this factor can be appreciated from the following

data:

TABLE XVI
Men
Ratilo of Salary in
Age in 1920~21 to salary 1925 -26 to salary 1925-26 to s
1915~-14 in 1913-14 in 1920-21 in 1913-14
21 1.88 1.31 2.46
36 1.50 1.22 1.83
51 1.37 1.18 1,62
Men
- Ratlo of Salary in
Age 1n 1924-25 to salary 1929-30 to salary 1929-50 to salary
1920-21 in 1920-21 in 1924-25 in 1920-21
.19 1.46 1.26 1.84
24 1.33 1,22 1.62
39 l.21 1.13 1.37
54 1.15 L.12 1.29
Yomen
, Ratlo_of Salary in
Age in 1924-25 to salary  1929-30 to salary 1929-30 to salary
1920-21 in 1920~21 in 1924-25 in 1920-21
24 l.22 1.26 1.54%
39 1.17 1.16 1.25

54 1.11 1.11 1.2%
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In respect of men the average salary 1n 1930-31 by
age attained was substantially 150% of the average 1n 191%-14
at the same ages; in respect of women, about 180%.

Considering the period after 1931, a major change
in salary rates took place 1n Septewber 1946 when the cost-of-
living bonus was lncorporated into the salary rates. 1In
addition, a great many reclassifications and revisions of salary
rates took place in the years 1946 and 1947. The ratio of
increase ranges from 76% at age 20 to 24% at age 60 for men and
from 54% to 28% for women as illustrated in the following table:

TABLE XVITI

Average Salarles

Men Women
Age 1931 1947 Increase% 1031 $1911-7 Increase®
4 $ ¢
20 P1014 1786 76,1 952 1467 54,1
25 13541 1922 43,3 1131 1600 41,5
20 1568 2140 36,5 1273 1731 36,0
35 1734 2367 36.5 1391 1833 31.8
40 1870 2501 35,7 1483 1891 27.5
45 1978 2561 29,5 1551 1941 25,1
50 2055 2590 26,0 1590 1991 25,2
55 2117 2630 24,2 1614 2040 26,4
60 2170 2680 23.5 1626 2081 28,0
65 2212 2765 25,0 1635 2116 29,4

We have not made any attempt to measure the lilability
resulting solely from lncrease In salary levels prior to 1931
but the deficit revealed by the 1931 valuation 1s, 1n no small
measure, due to these increases., In fact that deflclt can be
wholly attributed to the two causes - rise 1n general level of
salaries and insufficient sums credited to the fund in respect
of prior service counted for benefits, The deficit 1in 1931
was some $45,000,000 and in 1933 it was estimated to be
$53,000, 000.

S8ince that time further deflcits have been lncurred
because of 1lncreases 1n the general level of salarles and the
fallure to credit the Account wilth sufficlent ceontributions for
prior service countable for benefits,

In an actuarlal valuation, it is assumed that interest
wlll be earned on the full reserve necessary to meet the future
obligations, and allowance is made for this in valuing the
benefiits, If the fund is less than the full reserve, that 1is,
if there 1s a deflclt, and if the deficit is not ligquidated
immedlately, there is a loss to the fund of the amount of
interest on the deficit each year that it is allowed to stand,
Conseguently, the 1933 deficit would have accumulated at
interest to $96,000,000 by the end of 1947.

The amount by which the government contributlon fell
short of matching employee contributions for prior service during
the period 1931-1947, together with interest at 4% is estimated
at $25,000,000, and as mentioned earlier, the matching of
employees' contributions would not make full provision for prior
service that was countable,
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The increase in average salaries between 1931 and
1947 all took place after 1945. Salaries of contributers rose
very much faster than would have been expected according to
the salary scale used in 1931 and in 1947. We have estimated
that this increase 1in salaries gave rise to an 1ncrease in
net liability of the order of $50,000,000,

Further reasons for an increasing deficit are
found in the extension of benefifs - deferred allowances,
minimum return, allowances under 10 years of service - but these
are very minor matters; and deferred allowances may even result
in some galn to the Account, A more important factor 1s the
improvement in mertality that has taken place in recent years
and an 1Increase in the rate of retirement because of 111 health,
The mortality of contributors retired because of 111 health hes
also increased the cost., A further factor 1s the tendency towards

retirement at earlier ages,.

It might appear from this catalogue of deficiencies that
there 1s something essentially wrong with this particular scheme of
superannuation, However, the mailn purpose of any superannuatlion
scheme 1s to superannuate employees in 0ld age and to retire them
in the event of earlier i1l health. Unless the scheme 1s one which
more or less automatically maintains a’ satisfactory relationship
between the general level of salarites and the benefits payable in
these contingencles, 1t cannot adecuately ansver the purposes for
which 1t 1s intended. A scheme such as under the Superannuation
Act maintains this relationship, at least approximately, by basing
the annual allowances on the average salary over the final 10 years
of servlice, Thils, however, results in a deficit beilng thrown up
each time there 1s an increase in the general level of sslaries,

Pension schemes can be and have been constructed on
other lines, providing only such benefits as may be purchased by
contributions currently made. Under these schemes, a rise 1n the
general level of salaries does not throw up any deficit, However,
such schemes lose contact with current conditions when salaries
Increase in the manner we have experienced many times over the last
27 years, and the pensions provided fall far short of what is
necessary to retire employees 1n a soclally acceptable manner.
Schemes of this type must then be reconstructed if they are, in
any proper sense, to fulfil their function. Thils reconstruction
involves costs that compare with the liguidation of deficits thrown
up by schemes such as that under the Superannuation Act, and in
addition a reorganization 1s a very difficult and often very

painful process.

Thus there 1s no escape from the necessity of providing
penslons that bear some reasonable relation to final salary or
average salary over a few final Jears, The general practice is
for employers to undertake to linuidate deficits arising from time
to time in their pension funds., This seems to be a wholly justi-
flable practice, first because it i1s 1in the employer's own interest
to have a pension scheme that fulfils its functions in an adequate
manner, and, second because, in a period of inflation, & business
firm or manufacturer usually enjoys higher profits as a direct
result of the inflation., If an attempt were made to place any
substantial part of the burden on employees, the result would
only be the earlier need for upward revision of salaries. Further,
any such attempt would be inenuiteble in that new employees coming
under the scheme would be charged heavily to liguidate a deficit
arising in respect of older employees,
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Valuation Summary as at December 31, 1947

There follows a summary of the results of the

valuation,

Value of Benefits

1. Value of future benefits for present contributors $
and dependents ..... 326,301,000
Men: Whole Time - $278,940,000
Seasonal - 8,713,000
Prevailing Rates - 9,574,000
Total Men - $297,227,000
Women: Whole Time - $ 28,678,000
Seasonal - 158,000
Prevailing Rates - _ 238,000
Total Women - $ 29,274,000
Total All Contributors - §3?622014900
2. Value of annual allowances granted ........cevee. 93,534,000
' Annvual
Nunber  Amount Value
Men: 6725 $7,047,298 $68,625,000
Women : gRet ired) ©76 688,302 6,600,000
Widows) 3534 1,685,941 18,090,000
Children; 726 57,926 219,000
Total Pensioners 11861 $9,479,468 $93,534,000
3. Value of deferred allowances granted ...eveecoees. 6,000
Number Amount Value
Men: _ 2 $1,121 $6,000

Total value of benefits

$419,841,000




Value of Future Contributions

1, Value of future contributions for current service §

including government contributions ..,... 73,149,000

Men: Whole Time -  $62,318,000
Seasonal ~ 1,917,000

Prevailing Rates - __ 2,333,000

Total Men - $66,568 000

Women : Whole Time - $ 6,497,000
Seasonal ~ 52,000

Prevailing Rates 32,000

$ 6,581,000

i

Total Women

Total Men and Women - 473,149,000
2, Value of Future confributions for prlior service .. 5,543,000

Men: Whole Time - $ 2,614,000

Seasona l - 115,000

Prevailing Rates - 1,184,000

Total Men - $ 3,913,000

Women : Whole Time - $ 280,000

Seasonal - 3,000

Prevailing Rates - 52,000

Total Women - 3 335,000

Pensioners: ~ % 1,295,000

Total Prior Service - $ 5,543,000

Total value of future contributions .....
b 718,692,000

~

Reserve reauired to meet future obligatilons ..., 341,145,000
(Total value of benefits less total value
of future contributions)
Balance in Account December 31, 1947 ..vessreaso 89,544,000

Deficit $251,605,000
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If the government were to match employee contributions
for past service, now belng made by Instalments, the value of
 future contributions would be Increased by $5,511,000, and the
defliclt would be correspondingly reduced.

Since Decembar 31, 1947, the number of contributors
has lncreased from 33,7uU3 to an =stimated 27,803 at March 31,
195¢€. So far as these new contributors elected to pay for
prior service (and nearly all of them would, by transfer of
credlts from the Retirement Fund) the fallure to credit the
Account wilith matening contributions on bebhalf of the government
means a large acdltlon to the dericit. Also, salaries have
increased greatly since the valuatlion date as shown by the
averages set out below:

TABLE XVIITI

Average Annual Salary
(approximately 100,000

Year civil servants) Increase Ratlo to 1947
December 31, 1947 $1,976 $ - 1.00
" 1948 2,159 183 1.09
" 1949 2,360 208 1.20
n 1950 2,513 47 1,22

These increases would have a very great effect on the
liabllity. The following figures 1llustrate the effect of an
increase of 10% 1in the general level of salaries:

TABLE XIX
Attalned Age Percentage Increase 1In Reserve
(Became a contributor (Value of future benefits less
at age 25) value of future contributions)
Men Women
% %
25 - --
35 8.70 8.21
45 8.53 8.48
55 6.88 7.15

These 1llustrations relate only to one age at entry.
As respects all contributors as at December 31, 1947, we have
estimated that an increase of 10% in salaries occurring
Immedlately after that date would have 1ncreased the reserve
required from $339,000,000 to approximately $370,000,000.

Rate of Contribution

We have calculated as a proportion of payroll the
rate of contribution required to support the benefits on the
basls of the ages of contributors at the beginning of countable
service, and without allowance for future increases 1n the
general level of salarles. The following table shows the
distribution of contrlbutors according to these ages:
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TABLE XX
Ages at Beglnning of Number
ecountable service (Whole Time Employees)
Men Women
Under 20 1,477 560
2A - 24 L 824 1,408
25 - 29 7,168 g02
30 - 34 5,336 550
35 - 29 3,287 32
Lo - 4% 2,262 203
45 . bg 1,632 129
50 - 5 844 79
55 - 59 324 35
60 - 64 80 5
Over 64 19 -
27,180 L, 184

These calculatlions, made on the basis of interest at 4%
per annup, lndlcate that, for men, the necessary rate of contri-
bution 1¢ a 1little less than 123% of payroll and for women, a
little less than 10% of payroll., The calculations involve whole
time emplayees conly, but seasonal employces and employees at
prevalllng rates counstitute such a small proportion of the
contributrrs as a wkole that they would have no appreclable
effect op the above rates of contribution,

The lower the average age at the eommencement of
countablg service; the lower wlill be the rate of contributlien,
measured as a npercentage of payroll, necessary to provide the
benefits, It weems likely that, 1n the future, employees coming
under the Act will on the average be younger at the commencement
of countgble service than was the case on the whole for contri-
butors under the Act at the valuation date; thls for the reason
that in the past many persons coming under the Ac¢t did not elect
to pay for prilor servlice, In recent years, and 1n the future,
owlng to the requirement that contributlons must be made to the
Retirement Fund from the beginning of service, and that these
contributions must he transferred to the Superannuation Account
on coming under the Act, prior service will be autnmatically pald
for except to the very slight extent to which an employee's
contribuclions to the Retirement Fund with acerued interest may be
Insufficient t= pay for all his prior service and he does not make
up the difference, Further, prior pensionaltle service with a
previous employer may, on payment of the apnropriate contrikutlon,
he ¢cunted as sService under the Act, Py virtue of .this provision
the age gt the commencement of countable service of such contyi-
butors willl be lower than 1t otherwise would be. For these
reasons we belleve that 1f we 1gnore the possibility of further
changes in the general level of salarles, and assume that the
Account continues to be credited with interest at 4% per annum,
contribuilons at the rate of 12% of the salary roll for men and
10% of the salary rnll for women will, under present conditilons
as to mnntality, withdrawal, disabllity and superannuation, be
sufficlent to support the beneflts under the Act as respects
future extrants to the scheme,

Conclusleon

Under a pension scheme financed by means of an invested
fund, an actuarial deficit iIn the fund means a real loss of
interest earnings, and that 1s a real loss to both the employer
and the contributors., The Superannuation Account bheing a
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subsidiary account of certain transactions within the
Consolidated Revenue Fund, lnterest 1ls not earned on the
balance of the Account 1n the sense that interest 1s earned

on an invested fund; and although a continulng deflcit in

the Account continues to accumulate at interest from year

to year, thls accumulating interest does not 1n any sense
represent a loss to the Treasury. From that point of view

it does not seem to be 1lmportant whether the necessary credlts
are made to meet deflicilts when they arise or at any later time,

However, the balance in the Account 1s set up
in the government's balance sheet as the liabllity accrued in
respect of benefits under the Clvll Service Superannuation Act,
The Account, therefore, does not serve 1ts full purpose and may
even be misleading, unless 1t represents the actual llability,
as nearly as may be estimated. For this reason, we thlnk that
any deficit appearing in the Account should be liquidated as
soon as may ke reasonably possible. Also, the appearance of
further deficits in the future will to scme extenht be avoided
if a contribution 1s credited to the Account, on behalf of the
government, to match contributions by employees for prilor

service.

There will he found in the Appendix hereto, the
service tables used in the valuation,

~ In conclusion there should be acknowledged the
able assistance gilven by the Bureau of Statistics, the

co-operation of Mr, Gullock, Chief of the Superannuation
Branch, and his staff, and of the staff of the Actuarial Branch

of thils Department.
Respectfully submitted,

(Sgd.) RICHARD HUMPHRYS

RH/M Chief Actuary.
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Service Table - Men

Agegregate, Excluding Flrst Flve Years of Service

Probabillity of Termination of Service by:

(9] Uy += + w w n s
U FLWNNHO Wt FWPOHO OO~ FLONOHO OO0\ ZwWwn O

(o)

N
QO W FWOPNHO WoOIN

Super-
Death I11 Health withdrawal Abollition annuatlon
,0023 .0008 .0235 L0014
.0023 .0008 .0225 .0013
.0023 ,0008 .0216 .0012
.0023 .0008 0207 .0011
.0023 .0009 .0198 .0010
.0023 .0009 .0190 .0010
.0024 .0009 .0183 .0009
L0024 .0010 0175 .0008
.0024 .0010 .0168 .0008
.0024 .0011 .0160 .0008
.0024 .0012 L0154 ,0008
.0025 L0013 L0147 .0008
.0025 ,0014 .0140 .0008
.0026 .0015 .0134 .0008
,0026 .0016 .0128 .0008
.0027 .0017 0122 .0008
.0028 .0019 .0117 .0009
.0029 .0020 0112 .0009
.0030 0022 .0107 .0009
.0032 ,0024 0102 .0010
.0034 .0027 .0097 .0010
,0036 . 0029 .0093 .0010
.0039 .0032 .0088 .0011
,0041 .0035 .0084 ,0011
.0045 .0039 .0080 .0012
. 0048 .0043 .0076 ,0012
.0053 L0047 .0072 .0013
.0057 .0051 .0069 .0013
.0062 .0057 .0065 ,0014
.0G68 .0063 .0062 .0014
L0074 .0069 ,0058 .0015
.0081 .0077 .0055 .0015
.0088 .0C81 L0052 .0016
.0095 .0096 .0049 .0016
.0103 .0109 L0046 ,0017
.0111 L0124 L0043 L0017
.0120 L0143 .0040 ,0018
.0129 .0168 .0038 .0019
.0139 .0199 .0035 .0019
.0150 .0240 .0033 .0020
.0160 . 100
L0171 . 140
.0182 . 186
.0193 .24y
.0205 .315
.0216 410
.0228 .545
.0240 L743
1.000
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Service Table - Men

Number
continuing
Age in service Number Terminated by:
super-
Death TI1ll Health Withdrawal Abolition annuation

20 100,000 230 80 2350 140

1 97,200 224 78 2187 126

2 94,585 218 76 2043 114

3 92,134 212 T4 1907 101

L 89,840 207 81 1779 90
25 87,683 202 79 1666 88

6 85,6u48 206 77 1567 77

7 83,721 201 84 1465 67

8 81,504 197 82 1376 66

9 80,183 192 88 1283 64
30 78,556 189 ok 1210 63

1 77,000 193 100 1132 62

2 75,513 189 106 1057 60

3 74,101 193 111 993 59

Yy 72,745 189 116 931 58

35 71,451 193 121 872 57

6 70,208 197 133 821 63

7 68,994 200 138 773 62

8 67,821 203 149 726 61

9 66,682 213 160 680 67

40 65,562 223 177 636 66

1 64,460 232 187 599 64

2 63,378 247 203 558 70

3 62,300 255 218 523 69

I 61,235 276 239 490 73
45 60,157 289 259 457 72

6 59,080 313 278 Los 77

7 57,987 331 296 Loo 75

8 56,885 353 324 370 &0

9 55,758 379 351 346 78
50 54,604 Loy 377 317 82

1 53,424 433 b1l 294 80

2 52,206 459 423 271 84

3 50,969 434 489 250 82

i 49,664 512 541 228 84
55 48,299 536 599 208 82

6 46,874 562 670 187 84

7 45,371 585 762 172 86

8 43,766 608 871 153 83

9 42,051 631 1009 139 84
60 40,188 643 4019
1 35,526 607 Lo7h
2 29,945 545 5570
3 23,830 460 5815
4 17,555 360 5530
65 11,665 252 4783
6 6,630 151 3613
7 2,866 69 2129
8 668 663
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Service Table - Women

Ageregate, Excluding First Five Years of Service

Probability of Termination of Service by:

Super-
Age Death  Ill Health ywithdrawal Abolition annuation
20 .0009 .0010 .1020 NoloL®!
1 .0009 .0010 .0939 .0038
2 .0009 .0011 .0960 .0032
3 .0009 .0011 .0929 .0028
4 .0010 .0011 .0897 .0023
25 0010 .0012 .0865 .0020
6 .0010 0012 .0832 L0017
7 ,0010 .0013 ,0798 .ON14
8 L0011 L0014 .0762 0012
9 0011 .0015 0724 .0010
30 L0011 .0017 ,0685 .0009
1 .0012 .0017 .o6u4L .0008
2 .0012 .0018 .0600 .0007
3 .0013 .0020 .0552 0007
b .0014 .0021 .0501 .0007
35 .0014 .0023 L0442 .0007
6 0015 .0026 L0384 .0008
7 .0016 .0028 ,0338 .0C09
8 .0017 .0031 .0299 .0009
9 .0018 L0034 L0267 .0010
40 .0019 .0037 .0240 ,0011
1 ,0021 o042 .0216 ,0013
2 .0022 ,00L6 .0165 .,0014
3 .002k .0051 L0177 .0015
h L0026 .0057 ,0160 .0016
) ,0028 .0064 L0144 ,0018
6 ,0030 .0071 .0130 ,0019
7 .0032 .0080 .0116 .0021
8 .0034 .0090 .0104 L0022
9 . 0037 .0101 .0092 .0024
50 .0040 L0114 .0080 .0025
1 .0043 0129 .0069 0027
2 .0046 .0147 .0059 .0028
3 .004g .0167 .0050 .0029
L .0053 .0192 .0041 .0031
55 .0057 .0222 .0033 ,0032
6 .0061 .0262 .0025 .0033
7 .0066 .0313 L0017 ,0034
8 .0070 .0382 .0011 .0035
9 .0076 Nollyal .0005 .0036
60 .0081 .057
1 .0087 .070
2 .0094 .092
3 0101 . 130
Yy .0109 .210
65 0117 Lu21
6 .0126 .729
I 1,000
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Serviee Table - Women

Aggregate, Excluding First Five Yeara of Service

Number
continulng
Age in gervice Number Terminated by:
Super-
Death Ill Health Wlthdrawal Abolition annuation
29 100,000 90 100 10200 hho
1 89,170 80 89 8819 339
2 79,843 72 88 7665 255
3 71,763 65 79 6667 201
b 64,751 05 71 5808 149
25 58,658 59 70 5074 117
6 E} , 338 5% 64 4438 91
7 8,692 49 63 %886 68
8 44 626 49 62 3401 oL
9 41 No0o 45 62 2973 4y
38 37,939 ko 64 2599 34
1 35,200 b2 60 2267 28
2 32,803 39 59 1968 23
3 30,714 4oy 61 1695 21
Y 28,897 ha 61 1448 20
35 27,328 38 63 1208 19
6 26 000 39 68 998 21
7 24 8/4 40 70 841 22
8 23,901 43 T4 715 22
9 23,049 41 78 615 23
Lo 22,292 ko 82 535 25
1 21,608 4g H1 467 28
2 26,977 46 96 409 29
3 23,397 45 104 361 31
4 19,852 52 113 : 318 32
45 19, 357 54 124 278 35
6 18, 846 57 134 2L5 236
7 18,374 59 147 213 39
8 17,916 61 161 186 39
9 17,469 65 176 161 4o
50 17,025 68 194 136 43
1 16,584 71 214 114 45
2 16 140 T4 237 95 45
3 15,689 77 262 78 45
4 15,227 81 292 62 47
55 14,745 84 327 49 47
6 14,238 87 73 26 b7
7 13,695 90 29 2 47
8 13,106 92 501 14 46
9 12,453 95 587 6 45
60 11,720 95 668
1 10,957 95 767
: o 93 1375
> , 4
4 7,800 85 1638
65 6,07 71 2558
6 3,&& 43 2514
7 891 891
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Salary Scales ¥

Age Men Women
20 .5949 ., 6884
1 . 6019 . 7006
2 . 6099 L7175
E .6189 . 7255
. 6289 L7382

25 . 6402 . 7508
6 . 6526 . 7635
7 , 6662 L7762
8 . 6809 . 7884
9 , 6965 , 8006
30 . 7129 .8123
1 . 7292 , 8236
2 . T448 L8344
3 , 7602 8442
4 L7748 .8527
35 ., 7885 , 8602
6 , 8008 . 8667
7 .8115 .8728
8 ., 8201 .8780
9 8271 . 8827
4o , 8331 .8874
1 . 8384 .8921
2 . 8431 . 8968
3 L8471 . 9015
Y . 8504 . 9061
45 .8531, .9108
6 . 8554 . 9155
7 L8574 . 9202
8 . 8591 .9249
9 .8608 .9296
50 .8628 L9343
1 , 8648 . 9390
2 , 8668 LoURT
3 . 8694 .ough
4 L8724 . 9531
55 , 8761 . 9573
6 , 8804 .9615
7 . 8851 . 9653
8 , 8904 . 9690
9 . 8967 . 9728
60 . 9041 . 9765
1 L9117 . 9803
2 . 9197 L9840
? , 9280 .9873
b . 9370 . 9901
65 .oL6eT . 9930
6 . 9567 . 9953
7 . 9678 . 9972
8 LOTTT . 9986

% on page 7 will be found illustrations of salarles
starting at $1000 at specimen ages and increasing
according to these scales,



