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THE MUTUAL LIFE INSURANCE COMPANY OF NEW-YORK,
140 To 146 Broapway.
New-York, December 31, 1875,

To e Povicy-HoLpers axp tHE PusLic:

A preliminary report containing the mortality experience of this Company,
prepared by the Medical Department, was issued a few months since,

The report from the Actuarial Department, then in course of preparation, has
since been completed, and both are now presented in this volume.

While the distinguished learning and ability of our Actuary had secured entire
confidence in the methods and developments of this report, he |Jruf1::rn::l andd
suggested that he submit the same in all its details to the critical examination of a
person whose eminent mathematical attainments, intimate acquaintance with vital
statistics and practical knowledge of Life Insurance, would detect whatever of
Crror in prit‘lcl]zlc or ilmccurnr_‘}- of deduction it might contain.

Professor C. F. McCay, LL.ID., was, accordingly, selected, and his letter giving
the results of his eritical examination is appended to this introduction,

It is believed that these statements from the Actuarial and the Medical Depart-
ments of the Company set forth, with truth and accuracy, the facts of its mortuary
history,

If they shall satisfy those interested in its affairs of the soundness of the princi-
ples on which its business has been conducted, and of the integrity and fidelity of
its management, and if they shall be found to contain information serviceable to
its contemporaries, the past labors and anxictics of the Execcutive Officers in the

service of this pioneer institution will not be unrewarded.

. 5 WINSTON,

Fresident.
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MNore.—~The following figures give the monetary condition of the Company, and the relations ol

the amounts of insurance, assets and requrns for over-payments, toone another, at the different epochs

named in the first column :

Amount of
February s, Imsurance in Force.
1545 0007.51%
1533 17,590,773
1558 30,451,302
15063 JO0 7007
E305 (TR R
Jamuwary s,
1573 264,501,882
1574 250,508,830
1578 301,028, 720

REetarned for over-payments,

Asaens,
581,575
2060, 00
40EL g0
0,225,120
25,310,520

£8,550,089
g, o, 558
T2adbgTo

Dhivisd emds, o
Surplus Returmed

352,150
576,330
k4
1,303,006
3000000

FErLLLUTLL

15,062, 063
2,400,197
3,530,0dy,

33, 100,880

Amount paid for death claims, matured endowments, and annuities, 20, o0

Total sum returned o '|:|1,‘;|5i.r:|," holders, .

S

S01,701,705

The number of deaths reported by the medical officers differs from that finally given by the

Actuary.  The former only includes those deaths the claims on account of which had been paid
the latter embraces all deaths reported, including claims paid and those not due and unadjusted.






Bavrivore, December gth, 1875,

F. 5 Winsron, Ezq., President of M. L. I. Co, New-York

Dear Simm: At the request of Professor Bartlett, [ have carefully and thoroughly

examined his official report on the vital statistics of the Mutual Life Insurance
Company of New-York, from the commencement of its business in 1“1..'1:1ru:|r3.', 1843,
to the close of 187 3—comprising a petiod of thirty vears and eleven months—and
find it in perfect accord with my own views in regard to the method of treating this
important matter, and fully concur in the deductions drawn therefrom, as set forth
in the Professor's letter addressed to you on this subject,

The value and importance of this contribution to the vital statistics of the
United States scem to me very great; and the ability with which the facts have been
treated, so as to reveal and develop the truths they contain, will add very much to
the well-deserved |'¢|1ul;.'151un already achieved h}' your LljSliI]glliShL'{l ;'Lr.‘lu;ll‘_‘g.‘.

And permit me, in closing my labor, to avail myself of the occasion to congratu-
late vou on the abundant evidence this investigation has disclosed of the pradence,
economy, and wisdom with which vour Company has been managed in the past, and
which have made it 1 source of just pride to the people of this country, and a sub.
ject of admiration and respect to the insurance world abroad.

The preliminary report of the Medical Department, on these same vital statis-
tics, has also been submitted to my consideration, and I find that the results so far
developed are interesting and important, and that the investigations in which |
found your medical staff engaged, with so much ability and industry, promise to
add largely to our knowledge of the laws by which hereditary and other diseases
affect the duration of human life,

Very respectfully, vours, etc.,

C. F. McCAY.
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To the Policvhelders of The Mutual Life fnsuvance Company of New
Vord, and the Public :

The present report of the experience of this Company, is the
continuance of a design begun eighteen years ago. We then printed
a volume compiled from our own experience and arranged by James
Wrynne, M. D)., with some other matter bearing upon this subject.

In 1859 we published the experience of the Company for the
first fifteen years of its history, from the records of the actuarial
department.

The present publication is from the Medical department of the
Company, and covers its entire mortality experience from 1843 to
1374,

Great professional tact and skill have been displayed by the
Medical gentlemen whose names are signed to this report, in the
arrangement and scientific classification of this mass of valuable
material ; and the results of their labors are most satisfactory to,
and duly appreciated by, the Board of Trustees, These gentlemen
have not only achieved results which are highly creditable to them-
selves, but which cannot fail to be serviceable to the Company in
its future business. Their labors cover a period of an entire human
generation, and embrace over 100000 insured lives, with family his-
tories, habits, occupations and other interesting points of vital statis-
tics; all of which must have a special interest for persons engaged
in life assurance.

The value of such full analyses and classifications of the results
of experience must be apparent to all life insurance companies.

3



Life assurance, though largely developed, is yet but an experi-
mental business in this country, in consequence, not only of the
magnitude of the area over which policies are issued, the variety of
climate, of occupations and habits of the people, but especially of
the comparatively short period since 1843, when it began its active
career.

Our actuary, Professor Bartlett, is {rng:lgut], with his staff, in
preparing a reliable report of the experience of the Company from
the records of his department, which will be |}u|:-|i5-'.h{-:1:| as s00n as
completed.

The two reports, that now printed by the Medical department,
and the one from the Actuarial department, when published, will
embody facts of the most important character for the attention and
guidance of the Company in its future operations.

The following information, furnished by the Actuary, is very
valuable, as showing the extent of the field in which the facts
reported upon by the medical department transpired.

EXPERIENCE FROM BEGINNING—Ist FEBRUARY 1843, TO THE 318t DECEMBER 1873.—
30 YEARS AND 11 MONTHS.

Mumber of lives insured . . .. oo reseicasoes . aus T B Y s 100,067
Number who have died............... o i T P e e e 5385
Number living in the Company atendof 1873, ... . ... ... ... ... 8688
Number of vears of life lived in the Company in the interval. . . e Y B
Average age at entrance of those now living . .................... i b 3545

F. 5. WINSTON, President.

P




PRELIMINARY REPORT.

g
F. 5, Wixsrtox, Esq,
Fresident of The Mutual Life fusuvance Company of New Fork.

Sik:—Having been instructed by you to collate the mortality
statistics and records of deaths that have occurred among those in-
sured in The Mutual Life Insurance Company since its foundation,
and to arrange them in tabular form for convenience of reference,
and to deduce such lessons as this experience of the past might
teach for future guidance, we now submit some general tables and
observations upon them.

The total number of assured lives to the end of 1873 is
101,67. There have died during the same period 5385, or five
thousand two hundred and twenty-four males, and one hundred and
sixty-one females. The cases of females are given in the first table,
while the subsequent ones include the males only. The females
will be considered on a future occasion. We have omitted them
in the general tables because they are few in number; and yet
might, to some extent, if included, change the proportional mor-
tality from different diseases, as they occur among males.

Table I. gives a list of causes of death, and numbers dying
from each cause. The total numbers are subdivided into series of
one thousand cases each in chronological sequence. This division
was employed at first under the idea that errors could thus be more

[



easily avoided or discovered, and also that this chronelogical arrange-
ment might show what, if any, difference existed between the expe-
rience of the first and last thousand losses of the company. By this
subdivision some facts in the history of the company are promi-
nently shown. For example : the numerous deaths from yellow
fever, in the earlier years, when more insurances were taken in the
Southern States; the epidemics of cholera; the losses from this
disease, dysentery, and by cm-;mﬂt}' at the time of the Hirst California
emigration; the deaths from war casualties, diarrheeas and dysen-
teries, contracted in the army, as shown in the second series; and
in the more recent series, the late epidemics of smallpox and cerebro-
spinal fever. The most important lesson, however, to be learned is
the fallacy of basing conclusions on too small numbers, as is evi-
denced in the extreme variations in the occurrence of the common
diseases; as, cholera morbus occasioning /Zen deaths in one series,
and fwe in the next; erysipelas giving fen deaths in one series, and
nencteen in the next; and similarly of many others.

In arranging the list of diseases, the classification is nearly the
same as that known as Dr. Farr’s, and used in the mortality statistics
ol the Board of Health of New York City, Brooklyn, and many other
cities, The classification of the London College of Physicians was
followed in the reports of the last United States Census, but is not
vet generally adopted. It is very similar to Dr, Farr's, and could
be easily substituted if desirable.

1]




TasrLe L

TABLE OF DEATHS occurring in the MutuaL LiFe Insurance
CoMpany, from 1843 fo 1873, inclusive, showing Causes of Deatles
and Number Dving of cach Caunse, arranged in Chronological
Series of 1,000 Cases.

TaoTar. I. I I . V. vl
IMSEASEZ, FEsiALEs,
:-3‘,1-'?.1 rB‘,;-'I':'.'l 1363 pEAR -'-Iu:,- tipe-"71 15\'.;l-‘;.| EHry

1 LN 5.224  LooO 1,000 1,000 1000 000 334 161
amEllpo s R R 18 3 3 5 £ 17
Measles. . ... .o iinniiianreenns 1 1 - o .. o ’
2Tl o 7 e e e S 1o 4 2 2 I 1 !
Diphtheria and malignant sore throat 12 z 3 1 3 - 53
Typhus fever. . .........c.ce.. el 30 1z 1] 3 3 - i i
Typhold fever.. .. oot saaees 364 15 L) 73 L] 35 0 i)
Erysipelas. . ...... ... = 75 | 15 0 13 1o ] I 1
B 1 [ D e S Bt S PR 11 i 2 4 5 . ik
Cerebro-spinal fever. ... ... ..... 22 3 7 i 13 3 i
Yellow fever., ... .oovvverr wreenas 27 8 3 2 o wi 4 ;
Femittent fever. . ... ..ococinenn = 72 z1 a 17 15 7 4 1
Intermittent Tever, .. ....ovvvennsnas 4 2 2 i s we
Congestive fever. . .....vveennnnans 37 7 1} 7 4 4 4 3
Typho-malarial fever.............. 3 = 3 g : = g
47, 25 12 i 4 4 F - 2
[ T o Ve | e - R see ol o 1z 1 4 4 2 1 s o
Tnihencs s s s I i % 1 bl o o .
L e ey i 4 9 ] ] 7 4 z
Dtarrhu:a ........................ 53 |3S 19 5 4| 7 . 2
Eholer o ite s i Bhy 43 16 5 1 I 1 3
Cholera morbus., .. ........ i 23 4 1 o a g 2 x
iR R R 1 4 = B 4 1
Malignant pustule.. .. .. = B 1 - - - I e
GL&IE]:H&.PP ................... 1 i Fi e - 1
Purpura hamorrhagica. ........... 3 : z
Alcoholism.. ... ............ 31 9 5 & 4 ; 5 1

Total Zymotic Diseases.._.... pso | 242 200 167 | 135 136 50 25
ANEIIA. ...t rrn srarnsnsanns i 2 4 i .. I o
RO o e e g] 7 20 17 L1 27 3 :
L:rrnp&y ......................... £ 19 21 i1z 18 (] 1 S
LT T 2 1 1 2 1
Phenmatesm:. 0 L s 20 4 2 3 8 3 i i
IR o, L R e 4 e 1 1 | 1 ey
Tubercular meningitis............. 1 i s i
Lumbar abscess . .. ....o000 . .00, 4 | 1 I 1

~r



TavLe 1 —(Continued.)

Torar. 1. I 1. 1L, Iv. V. W,
DISEASES. | Fruaves,
| 18a3-"73 || 1Ba3-"te | 1BOr="68 | 1B68-"70  18yo='yi | Thr="y3 | 1By
T S o L ) e e [ 3 2 1 i | 1 A i
Tabes Mesenterica. .. .c..ovc aus 17 3 6 2 4 2 o e
Morbus Costoe, oo iiveeiea s [ o I i 1 i 5 o i
CODSUINPEION . &« o ooaavswamssinnanina | oo 183 150 | 197 184 171 35 26
Total Constitutional Diseases.....| 11,60 224 | 207 | =235 | 231 221 42 b
Apoplexy . .... R R A 54 50 58 57 i) 15 6
Cﬁnugcsﬁ)nn o | P e B o || 23 i':;: 16 26 21 | 5 I
Softening of brain.. ............... [ &7 i 10 12 17| 16| 1 1
o e e b o T rer ety [ !gz 23 22 26 i3 21 | i 5
Digease of ‘brain. ... oioiuoinevaw. z 16 19 13 21 | 11 z 1
Convulsions and epilepsy........... [ 3= 5 12 [ [ 3| & 1
[T T A e e e e | 28 - z 1o 3 8 Sl
R S e e O e e e ) z Al i i3 14 A o
| ] e e I 1 i o i £ = | o
Enceplialitis oo e e g o 7 9 15 i3 3 2
Cerebro-spinal selerosis............ I s ; 1 P (S
Cerebral embolism. ... _...... (.. I | | e
Anzmia of braif.. . ....cocoviiaia I i B e i (st
Effusion on brain .. ... .......... & | 1 1 o o
Pearalgia, . oo caiiais sidpisani | 3 || 2 .. 1 | |
Progressive muscular atrophy . ... l z = | I Y s | i
b 1T T MR Eia et | | i B Wl (e 2| [ i
Inflammation of spinal cord. ...._.. 4 1 | 2 i I| i
Disease of spinal cord ... ... ... 7 1 3 1| | 1
Congestion of spimalcord. .. ... ... 1 e 1
Total Diseases of Nervous System.| S4q 152 146 1635 181 1570 35 19
Dizeate of heart. ... ..ccocuvieansas 201 26 38 41 39 44 ' 13 7.
Peri-and endo-carditis. ... ... ... zz || 3 4 8 1 4 ; o
Hy rophy of heart........ ke A 3 5 2 3 2 ; .
Valvular disease of heart.. ... ... -1 | ST e 1o | z o ;
Fatty degeneration of heart. . ...... 13 1 5 i F- Gl [
Dropsy of heart . ...ooviianinanas| 8 P z I 3 2 : o
Rheumatism of heart........o.. ... | 0 L | 3 et 2 3 ) 3
Atrophy of heart . .............c.c 2 | o 1 I i
Paralysis of heart... .....co0000.. | 1 L ol w1 e e ‘s
Abscess of heart. . .....ocovuianun. 1 e o i | 1 .
Angina pecharie L i i e e 17 4 | 5 [ 3 4 i
Aneurisim of aoma. .....ocovicauae. | a7 G | i 1 4 | 3 z o
Fupture of aorta ................. 1 < 1 i
Embaolus of pulmonary artery. ... [y e | N | - :
P RERR o s e s R e e s i 3 z | 1 1 | s '
] | i .
Toal Diseases of Circulatory System| 325 | 51 | 64 it 58 | 68 16 | |
EPistasis. . ovvr cvevenernrenensns 1 il P o i R IR %
Disease of larynx ... ......... ... 14 z 2 3 2 5 | o
Bromchitig: oo il A | 47 il 3 | o | e 1 2
[ Lty o A | 41| 9 5 & 7 6 1 |




TasLe 1—( Continned.)

DMSEASES.

Congrestion of lungs....covcveren--
Inflammation of lungs......

Abscess ol Jungs ...ovvvuvninennns
Hemorrhage of lUngs... vevere.n.
Disease of lungs....ouvencanq: v
Emphysema and asthma. . .........
Pulmonary apoplexy. ..............
Gangrene of Mngs. ... covvvneenns
Edema of lungs.......... ...,

Total Disgeases of Respiratory System

Inflammation of stomach..........
Ulceration of stomach.....o0eanas
Disease of stomach. ..............
Hemorrhage of stomach........ o
Congestion of stomach. ...........
Tumor of stomach.. . coivviivnans
Inflammation of bowels,,..........
Ulceration of bowels. ............
Hemaorrhage of bowels............
Congestion of bowels,,...........
Disease of bowels,. ... ...........
Obstruction of bowels.. ... ... ...
Perforation of bowels..............
A b Ty 1|1 e B e St
GRastro emteritis. . o.owrovnnrvnnnensn
Dhsease of stomach and bowels, . . ..
Hemaorrhage : i
Strangulated hemnia..............
Calic, Tympanites and Constipation.
Dyspepsia.. ... cooovn i
Gangrene of tongue. ... .........
Stricture of @sophagus... ... .....
Fistula imamo, .. ..., ......
Dizeazes of spleen. .. . ..........
Lencocythamia. ...ooo oo wivaunus
PRI 5 £ gom i b s e T
Abdominal tumor. ... ... .......
Undlefined diseases, abdomin'l srgans
4 ETT] 1 [ o e ey e T
Inflammation of lver. .. .... i
Cirthosis of liver..................
Aboceza ol I i e
Diisense ol Hivers. ..ol cin s ovaie
Congestion ol biver......c.coveva.e
Hypertrophy of liver. .......... ...
Acute yellow atrophy of liver.. .. ..
Fatty degeneration af liver.. ..
Biliary caleulus. .....cocovvven .
Chstruction of hepatie duet. ...

Torar, L il 1. v, v. VI
1g3="73 | | rBy="6r | pBhe-"td | oBEE-"7o | aBpo-ya | 0Bye-"73 | eBpa
L 14 20 i 3 I 3
388 36 72 i1 87| 113 17
12 i 3 i 1 3 e
48 19 g 8 10 1 1
20 1o 3 4 I
8 3 1 | 1 2
4 i i 2 .
3 i - = I
I i i
g8 1l | f2g | @5 | @22 | 153 28
3t 5 i & 7 7 !
1 2 4 3 2 3
g & 4 3 3 3
b1 3 I 1 2 t
1 ¥ i o
- 1 2 & 1 i :
Q4 25 24 17 20 [ 2
1 i 3 1 3 1 jid
16 5 4 4 1 ] 1
4 | o o 1 | 1
? I o 1 ¢
6 ‘l] o= 3 2 L
2 e R i : 1 S
57 4 g 1 1 1 4]
5 3 3 2 3 +
- 1 e I i e
1 ie : 1 als
H . o 2 - I
7 3 2 I : I
3 s x 3
1 1 e i)
1 i : i o
- . . i 1
+ 2 2 P ad
2 o o ik i i
To 2 i 3 3 z
z i o i
7 4 i - . =
1o i 4 3 i z
31 - 3 7 12 5 i
25 5 3 6 6 3
] 5 1 4 5 4 .
45 3 o L il 7 z
1o 4 1 I 3 o 0
4 i i i i i
1 I =
2 i i o
3 ;! i
i i

FesmaLes,

[



TasLe L—(C a:.:.rmﬂm" }

Torar. || L i i O 8 v, YI,
MSEASES, | Fruains,
8y3="r3 :134_&-'ﬂ 1ifa="d4 | tBEE-"70 | 1@pe-"71  1Byi-'p3| 1813
Rupture of gall bladder........... 1 1
Total Diseases of Digestive System, 488 8o gl | 100 103 8y 21 16
Hr'iagm‘r. QISR o i et 8z : 11 28 15 i1i3 | 3
Inflammmation of kidneys. . ......... 8 1 I 3 ot 3 |
Abscess of kidneys.......cc0vevuns 2 1 o 4 b R
Tumor of kidney ......... ....... 1 i I e i 55 i
Disease of kidneys. ... ........... %] E ] 6 17 13 2 1
ERabsbas e St s S 40 0O [ i 1z | 0 1
Addison’s disease. . A LR I i i 1 il
Inflammation of hlad{ler ........... 8 2 2 z 2 3 1
Disease of bladder........ ....... f TRl I 4 i
Hemorrhage of bladder,........ [ 1 : 1 At .
Rupture of bladder ... ........... 1 1 o
Unnarpecalenli ... ... e, Z : : I 1
Gravel......ccvevmenrnnnrnnnees L z 1 1 -
Disease nd'gamr-tr'lle ghml ......... 7 2 1 3% 1 1|
Stricture of urethra. . ] 1 v il 2 |
Gangrene of SCrolum........ ..., 1 ' 1 ats - |
Total Diseases of Urinary System 218 g 36 49 8| 44 12 || 2
Debility, Exhaustion and Prostration Gl & 16 11 12 i 1t | 3 1
B D R e TR R S D v 21 3 4 3 2 | 3 | z b
EEmarthame. . . it i s 5 2 o 1 1 1 ] | R
T of e SRR e e o 1 e | 3 2 1 =
Iuﬁnmuﬂllon crf jumls T 2 2l z s ke % e
e e R A 13 0 3 6 | 4 z
LA oo e v e e 104 5 23 0 24 21 & 5
Accidents and Injuries. .. ......... 357 Gy GO 74 Jo 1 1z 3
B i B 2o s s oo s o s 1 50 ] 4 14 1 17 -
Total violent deaths. ............ 416 71 a4 38 Bt 68 14 3
Cause unknown or ill-defined. . ... .. i 26 1o 3 7 15 2
Childbirth and I“ucrpsn] I]llr..e'lsef, o = 2 s o 17

In stating these causes of death, due allowance must be made

for their probable and almost
in making out the certificates

necessary inaccuracies, Carelessness
of death, ignorance on the part of

many practicing physicians, and unavoidable doubts, owing to the

inexactness of medical science, and changes in medical nomenclature
and pathology, all tend to render any such mortality tables incorrect
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in many details.  5Still, as the same elements exist, and in probably
the same proportions in all cases, they do not interfere with the
comparison of reports gathered from various sources.

The first general class—zymotic diseases—has been the cause
of nine hundred and fifty deaths, and of these, the first series of
1,000 cases, viz.: from 1843 to 1862, gives by far the highest pro-
portion, on account of the losses from yellow fever, cholera, and
dysentery, which have prevailed subsequently to a very limited
extent.

Typhoid fever caused very few deaths in the first series, but
alterwards rapidly increased; while malarial fevers have considerably
diminished.

There have been thirty-eight deaths from smallpox, half of which
occurred during the recent epidemic of 1872 and 1873, The percent-
age of this disease in the total mortality is small, but still we believe
it could be almost entirely done away with by strict insistance on
successful revaccination of applicants.

Twenty-two deaths by cerebro-spinal fever are recorded, almost
all during 1872 and 1873 This number will probably be increased
by a further examination of cases, some deaths from this disease
having been ascribed to meningitis,

In the first and second series, 1843 to 1868, there is quite a large
number of deaths from diarrhcea and dysentery, which occurred chiefly
among the California settlers, and the soldiers in the late war,

Thirty-one deaths are recorded as caused by aleoholism, meaning
thereby its immediate effects, intemperance, or delirium tremens. [t
would be extremely desirable to ascertain how far it was a remote
cause of premature death, if this were possible, but it certainly cannot
be done by an examination of the certificates of death. As the use
of alcoholic drinks is believed by many to be a most important factor
in abridging the duration of life, it is a matter for serious considera-

tion whether we can obtain any valuable statistics from the company’s



records and experience, by comparing the length of life, and cause
of death, arranged according to the habits of the individual at the
time of illJl}]i{;uti{lll, or through lite when known.

The second class—constitutional diseases—caused one thousand
one hundred and sixty deaths in all, with no special prevalence
for any one series, though with some fluctuations. Consumption
caused nine hundred and twenty deaths, cancer ninety-one, dropsy
eighty-two, rheumatism twenty, and gout only seven deaths

Consumption has been the cause of far more deaths than any
other disease, giving a percentage of 1761 of the total mortality,
while deaths recorded under other headings, but properly belonging
to this, would swell the number to 20 per cent.  This is a very large
percentage, but still much smaller than that occurring in the popu-
lation at large. In the report of the Board of Health of New
York City, for 1871, the mortality from consumption is given as 13%
per cent of the total. But this is not a fair comparison for insur-
ance purposes, for the reason that the large mortality of young chil-
dren, from their peculiar diseases, makes the percentage of the diseases
of adults {.:m':'lparzltivt]}' small. A calculation of the deaths of adult
males, taken from the above-mentioned report, gives consumption
a percentage of 30.17 on the total mortality for this period of life.
Our percentage of 1761 seems to compare favorably with this.

The deaths from cancer have been ninety-one, and those from
dropsy eighty-two. Dropsy is properly only a symptom, though
often given as the disease causing death; and whenever the real
cause could be ascertained, the case has been referred to its proper
head.

The deaths from diseases of the nervous system were eight hun-
dred and forty-nine, embraced principally under apoplexy, paralysis,
and softening, congestion and disease of the brain. We believe
these terms are used synonymously by many physicians, and should,
therefore, be calculated together in our general tables. However, we
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have as yet considered them apart in most cases. This class of
diseases appears to have increased somewhat, though not materially,
in number during the last few years, probably because more elderly
persons are insured now than formerly,

In twenty-eight cases, insanity is recorded as the cause of death,
while in addition several other insane persons committed suicide, and
their cases are recorded under this title. The prevalence of this
disease appears, from the series, to be irregularly fuctuating.

Three hundred and three deaths are attributed to some form of
heart disease, and seventeen to thoracic aneurism. The number
of these has increased in frequency of late years, and probably
for the same reason mentioned in diseases of the brain,  In two-
thirds of the cases, “disease of the heart” alone is stated, while in
one-third the special form of disease is mentioned,

Six hundred and forty-eight deaths are recorded from diseases
of the respiratory organs; of these, three hundred and eighty-eight
cases were from pneumonia, and forty-seven from broachitis. It is
most probable that those diseases are often confounded in diagnosis
and death certificates. The number of deaths from pneumonia has
constantly increased with almost every series, from thirty-six in the
first, to one hundred and fifteen in the last. We are entirely unable
to account satisfactorily for this increase. The deaths from abscess
of lungs, hemorrhage of lungs, and disease of the lungs should,
probably, all be included under consumption; but, for the present,
we have placed them with diseases of the respiratory organs.

Diseases of the digestive organs have caused four hundred and
eighty-cight deaths. They are recorded under very many names, and
different affections, the diagnosis of which must have been doubtful,
so that, for any practical purpose, they must be collected in large
groups.  We find here an example of the change of nomenclature
and pathology, viz.: “inflammation of the bowels,” which is frequently
recorded in the earlier series, while in the latter peritonitis takes

13



its place to a certain extent, both names evidently referring to the
same affection.

There were five deaths from hernia, in only one of which it is
recorded that there existed a hernia at the time of insurance.

Diseases of the urinary organs have caused two hundred and
eighteen deaths. Eighty-two were from * Bright's disease,” and fifty-
three from *disease of kidneys” It is noteworthy that, in the first
series, extending from 1843 to 1861, there is not a single case reported
of death from “ Bright's disease,” and only five from “disease of the
kidneys.” This is not because the disease did not exist and cause
death, but only that up to a very late period it was not generally
recognized by physicians, and deaths now attributed to Brigltt's
disease were formerly recorded as “dropsy,” “convulsions,” “conges-
tion of brain,” etc

The number of deaths from accidents and injuries was three hun-
dred and hfty-seven, of which the second series, 1862 to 1868, gives
the largest proportion—ninety ; among these are included twenty-nine
killed in battle. These accidental deaths should be still further sub-
divided to show the kind of accident producing death, but we have
not yet been able to make such a list, many of them being merely
recorded as “accident” or “casualty.” In the last two years the
deaths from this cause have greatly fallen off in number. The total
number of deaths from suicide has been fifty-nine. The last series
gives the largest proportion, but this is probably an accidental oc-
currence, as there is no regular or gradual increase with each series,

There have been thirteen deaths from “old age,” and all have
occurred within a very few years.

In examining a record of deaths occurring in an insurance com-
pany, it will, of course, be remembered that this can give no idea of
the actual mortality experience of the company compared to the total
number insured. This proportion must be elsewhere ascertained.

14




We have to deal only with the dead, and those surviving are
not taken into the calculation. We hope to learn from thesc
records, however, at what age each disease is most to be ex-
pectecl in each section of the country ; what diseases are to be anti-
cipated and guarded against; what, if any, may be the difference
between natives and foreign-born in respect to longevity; how long
the influence of the medical examination of applicants effects the
mortality among assured lives.

Furthermore, we can learn the effect of occupation, hereditary ten-
dencies, and physical condition and configuration. The first portion
of these enquiries we have attempted to elucidate, and have prepared
tables sllﬂu'itlg the erpuritrncu of the company in these respects. The
results are not very marked in all cases, and, sometimes, of doubtiul
value on account of the small number of cases examined. In
compiling these tables it has not been thought necessary to consider
each disease by itself on account of the large number of diseases
recorded, and often, the small number of cases of each one of them:
but the more important ones have been tabulated and the others
consolidated into the nosological classes to which they belong. We
have thus formed columns of thirty-seven diseases, or groups of dis-
eases, and afterwards again consolidated these into fourteen groups,
and considered these in four ways: 1st, age at death; 2d, nativity;
3d, residence at death; 4th, year of insurance at which death occurs.

Beginning with the 1st, we have formed three tables, marked 1.
I11. IV. and one colored diagram, V. Table 1. gives the causes of
death, and the number of persons dying at each year of life ; Table 111,
grouped in decennial periods of life; Table IV. causes of death con-
solidated and ages grouped in decennial periods; and the colored
diagram illustrates the last table.

The table of individual years is interesting, but when thus divided
up, the iigures are too few to lead to useful results.  When consolidated
into decennial periods they become far more regular in their course,
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and age will be found one of the most, probably the most, important
factor regulating the causes of mortality. In all the most important
diseases, the number will be found to vary directly with the age.

The total numbers do not thus vary, although the proportions do
for the reason that the chief proportion of those insured and exposed
consists of middle-aged persons.

The diseases which show the most marked variations in the num-
ber of deaths are typhoid fever, consumption, accidental deaths on
the one hand, and cancer, apoplexy, heart disease, pneumonia and

disease of kidneys on the other.

FISEASE. 83 b3 39 Vears. i B 63 YEArs,
T Ty (o s i a5 5w s 13.93 3.51
Consumption ... ... ST P R ey 4. 22 4.62
RIS o e e e T e S b 1o, 25 3.70
52,41 .83

Diseases of nervous system.........

7
Digeases of heart. ..o camvares cnonaresnsanases 1.8 13.31
g1 o1 R e oy R i T P S 3.10 .ol
Diseases of urinary organs. ., . 1.6 0. 24
15.15 55.37

These comparative proportions are well shown in the accom-
panying colored diagram, arranged for each decennial period, and in
which the relative proportions of most diseases are seen steadily and
regularly increasing or diminishing.

In estimating the comparative frequency and mortality of these
diseases occurring in the different periods of life, it must be remem-
bered that they do not at all represent the actual frequency at the
age given, but only the proportion as a cause of death. The table
does not show necessarily that typhoid fever is more prevalent or
fatal among the young than the old, although this is true and proved
by other calculations. It only shows that of an equal number of
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persons dying at the respective periods of life from eighteen to
twenty-nine vears, and from sixty to sixty-nine years, there will be
four times as many deaths from typhoid fever among the younger.
Consumption kills one-third of those dying in early manhood, and
only one-twentieth of those dying in advanced life, and yet the
actual mortality from this disease is nearly, if not quite, equal for
both periods, that is, when taken from equal numbers of those living
or exposed at the given ages.

With advancing life new diseases and causes of death appear,
and these not only increase the total mortality, but also change the
relative proportion of the various causes of death., The same dis-
cases may continue to exist and to exert their former influence,
but the prevalence of the new diseases diverts our attention from
them and appears to make them less frequent.

The diagram shows how large a proportion of the scale is
taken up by fevers and consumption in the earlier decades of life,
and how small a proportion by diseases of the nervous and circu-
Entnr}' systems.

These proportions are seen to be gradually reversed with in-
creasing age, but this may be, and is to a very large extent, occasioned
not so much by a diminution of the first-named discases as by an
increase of the latter.

Young persons do not frequently die of apoplexy, paralysis, heart
and kidney disease, as these arise largely from the tissue degenerations
and changes incident to old age, and consequently the causes of
death at an early period of life will be some acute fever, accident or
consumption. Old persons die in larger proportions than the young;
many may die of old age, and a few of consumption, and still the pro-
portion of those dying of consumption, calculated on the number liv-
ing, may be equal in both cases, though the percentage of deaths
from this disease on the total number in the one case may be very
large, and in the other very small.
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This is a very important consideration, and often overlooked both
by insurance companies and the profession, especially with regard to
consumption, which has come to be considered by physicians and laity
as a disease of youth, while for those past forty years of age it is
thought the danger from this cause is comparatively slight.

In the experience of this company there have been 525 deaths
from phthisis in persons under forty, and 395 above that age,

We have not yet been able to find or construct a reliable table
showing the number of deaths from consumption in the population at
large during each decennial period of life, but a few rough caleulations
that we have made indicate that deaths from this cause are of nearly
equal percentage at all ages.

Dr. Fuller says that it is quite prevalent at advanced life.  Dr.
Chambers in his “ Decenninem Pathologicum” shows the same, and Dr.
Sieveking, in his recent work on Life Insurance Examinations, says
that Dr. Chambers’ researches * prove that youth is not to be regarded
as the harvest time for consumption, and that the 1:|‘{J|mrtiur1:ltf.: T
tality from that disease does not vary between the ages of fifteen and
seventy as much as is generally supposed.” And again, *we would
warn the medical officer against vielding to the popular impression
that this inquiry ” (into hereditary tendency to consumption) * becomes
unnecessary after full manhood is reached, as the danger of phthisis
continues beyond the age of sixty.” In the very last medical publica-
tion on Life Insurance, an examination of the causes of death in the
Scottish Widow’s Fund Life Assurance Society, Dr. Begbie says that
in this experience “of 145 deaths from consumption as many occurred

9%

above as under forty years of age.* [t is worthy of remark that of
the eleven members of this society whose death occurred from con-
sumption above sixty years of age, only three had entered at the
average age of insurers; the remaining eight insured above thirty-five,
six of the eight above forty and two of the six above fifty.” We have
made these quotations and dwelt thus fully on this subject because we
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believe it of great importance, and we hope at a future time to eluci-
date it still further.

Pneumonia is probably also equally prevalent at all ages, but it is
more frequently fatal with the old, and therefore forms a larger per-
centage of mortality at this time of life.

Casualties form a large percentage among the young, because
they are more reckless, and more exposed to danger in travelling and
active business occupations.

As we have above remarked, the occurrence of a greater number
of deaths from a given disease, among the young, does not prove that
the disease is more prevalent or fatal at that age, for the reason that
the number living at the younger age is greater. (We are now speak-
ing of mortality in general and not of life insurance experience.) For
a similar reason the occurrence of more numerous deaths from a given
disease at more advanced periods of life, does prove that such disease
is more frequent or fatal then. Such we find to be the case in our
tables for apoplexy and paralysis, diseases of the heart and kidneys,
and pneumonia. At what particular age tendency to apoplexy, pa-
ralysis, disease of heart and kidneys begins cannot be proved by these
figures, although they seem to point to the period between thirty-five
and forty years for apoplexy and kidney diseases, and forty-five years
for diseases of the heart. We have taken two of the diseases men-
tioned—typhoid fever and apoplexy—and given a diagram, VI, with
lines, representing their proportional mortality for each year of life,
and also a line for the mortality from all causes. These lines indicate
not only the general progressive course of the disease, but also the
extreme fluctuations from year to year.

Tables No. VII, VIIL, and IX., give the causes of death
arranged according to the nativities of those dying, with the per-
centage of diseases prevailing in each nationality, and the relative

percentage of the native and foreign born for each discase.
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EXPLANATION

Thee left hand Dgures represent the Ages.
The figures on top the number of deaths For
Apoplexy & Tephoid Fever. And for the general

ortality B the actual number,
The Black Line indicates Typhoid Fever,
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Of the entire mortality, those born in the United States give 75
per cent.; Germany, 9% ; Ireland, 4% ; England, 414 ; Scotland, 14 per
cent. Total, United States, 75; Foreign-born, 25 per cent. The
circumstance of nativity seems, in the large majority of cases, to have
very little influence on the cause of death, and it is remarkable how
slight a variation from the seventy-five per cent. there is for most of
the diseases. The following exceptions seem most noteworthy: In
typhoid and malarial fevers, diarrheea, cholera, and pneumonia, the
percentage of the United States rises to or above eighty, and in cancer,
alcoholism, dropsy and peritonitis it falls below seventy per cent.

The deaths from alcoholism are chiefly among foreigners, and
in the following order of nationality: England, Ireland, Scotland
and Germany.

Consumption varies considerably ; it gives the largest proportional
mortality among the natives of Ireland, and the smallest among the
English.

Apoplexy gives the largest percentage among the Scotch, and the
smallest among the Irish, and the same holds gﬂmi for diseases of the
nervous ﬁ}'ﬁll‘.l“ EI'! gt:n{.‘ral.

The foreign-born give a much higher mortality from cancer than
natives; 35.17 per cent. instead of the usual average of 25. Among
foreigners, the Germans give the highest proportion and the Scotch
the lowest.

Heart diseases prevail almost uniformly among all nationalities.

For diseases of the digestive organs, Ireland gives the largest
percentage of diseases of the stomach, and the smallest for diseases
of the bowels.

Scotland gives the largest proportion of diseases of the kidneys.

Accidental deaths occur equally among all nationalities. The na-
tive born, the Germans, and the English give nearly the same propor-
tion of suicides, The Irish and Scotch do not afford a single instance.

The deaths among persons of other nationalities than those above
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mentioned have been too few to form a basis for any calculations. In
the list nearly every European country is represented, also the East
and West Indies, Canada, and South America, in numbers varying
from two ( Hungary) to thirty-one (France).

Tables X, X1, XII, show the causes of death, and residences at
time of death. In the first table each state and territory and foreign
country is enumerated, with the numbers dying of each disease, while
in the second and third, they are consolidated. The states have been
grouped according to geographical positicn and the number of cases
they give, and the diseases consolidated into the same groups as pre-
viously.

The states are grouped as follows:

1st. The New England States.

2d. New York.

3d. New Jersey and Pennsylvania.

4th. Delaware to Texas, embracing all the Southern States except

those mentioned in seventh group.

sth. Ohio, Indiana, and Illinois.

6th. Michigan, Wisconsin, lowa, and Minnesota.

7th. Kentucky, Tennessee, Missouri, and Arkansas.

Sth. California and Oregon.

oth. The remaining Western States and Territories.

1oth. Foreign countries and unknown.

The last group is too extensive and the cases too few in any one
country, for any useful comparison, and therefore our remarks will
refer solely to the others.

Typhoid fever extends over all sections of the country with the
least mortality in the Southern states, and with the greatest mortality in
the Western, Northwestern and New England states. Malarial fevers
least in New England and New York, and extensively in the Western
states, Of both these diseases the Pacific states give an average per-
centage of mortality. Of the other zymotic diseases, the New Eng-

3l
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land states give a mortality a little under the average. The middle
and Pacific states closely approximate it, and the Southern and West-
ern states exceed it—probably owing to the deaths from cholera and
yellow fever, Kentucky, Tennessee, and Missouri and the Northwest-
ern and Pacific states give by far the largest proportion of dysentery.

Consumption averages nearly the same in all sections of the
country, r;wging most where the ﬁgur{;b‘. are smallest and L‘.(:I'I.‘-'.L‘:(Il]l‘!'!ll}-‘
least reliable. The percentage on the total mortality being 17.61, the
extreme variations are 20,09 in the New England states, and 7.46 in the
extreme Western states and territories. Kentucky, Tennessee and
Missouri also give a comparatively small mortality from this disease.

The deaths from apoplexy vary little according to the section of
tl'!l.‘: L‘ﬂL!I'Il'.':.', hﬂing a ﬁttht above thc average in New "‘r"c:rl:, .""":(;w
Jersey, and Pennsylvania, and below it in the Southern and North-
western states. The percentage on the total mortality is 588, for
New Jersey and Pennsylvania 6.93, for the Northwestern states, 4.10,
However, in the latter the proportion of deaths from congestion of
the brain is above the average. For other diseases of the brain
California gives a proportion a litile above the average,

The percentage for diseases of the heart and circulatory system
being 6.22 of the total mortality, California gives the highest propor-
tion, 7.86; New York 707, and Kentucky, ete, 3.04.

Pneumonia gives a percentage on total mortality of 7.43, and as
occurring locally with the following extremes: Western states and
territories, 10.45; California and Oregon, 5.71.

There is no evident reason for this extreme difference occur-
ring under such similar circumstances, and it is most probably
owing to the small number of cases from which the calculations are
made.  Of the other sections, New York gives a percentage below the
average, and Ohio, Indiana, and [llinois above it.

For diseases of the digestive organs, New England, New York,
and California give a proportion below the average, while the Southern,

Lr)
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Western, and Northwestern States give a proportion much above it
The reverse is the case with diseases of the kidneys, in which the first
mentioned States run above the average, while the Western States
fall below it

Of deaths from accidents and injuries the proportion on the total
mortality is 6.83 per cent, and of this class of causes of death New
York gives the smallest proportion. 3.94, and the extreme Western
States and Territories the largest, 22.39 per cent. California and
Oregon give 1107, and Kentucky, Tennessee and Missouri, 12.20.

The total number of suicides is 59, and the percentage on the
total 1.13, which is exceeded in New York (1.22), the Northwestern
(2.73), and the Pacific States (2.14), while in the other sections of the
country it falls below,

We will now consider in tables X111, X1V, and XV, the causes
of deaths arranged and consolidated, with the numbers and proportions
of each for every year of insurance.

These tables should be among the most important, as we might
expect to find from them the influence and effect of the original medical
examinations of applicants.  We have grouped them into five divisions;
the first consisting of those who die in the first year of insurance only;
the second those who die in the second year; the third, from the third
to fifth year, both inclusive; the fourth, from the fifth to the tenth
year; and the fifth, those who have been insured above ten years,
It might be presumed that all those who were suffering from any
disease, had been rejected by the medical examiner at the time
of insurance, but in practice it will be found that in some few cases
the existence of disease has been overlooked ecither by the careless-
ness of the examiner or the false statements and concealment of
symptoms on the part of the applicant. Thus, alcoholism and cancer
give a larger percentage of deaths in the first year than for some time
after; and yet, as cancer is usually a chronic disease, and death from
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alcoholism follows after a long period of indulgence, there must, in
most of the cases, have been some neglect or concealment to have
procured the policy of insurance. With regard to consumption, the
mortality during the first year is comparatively small, the average
percentage being 1761, and for the first year 8.05, while the actual
mortality from this disease during the first year is forty-three deaths
out of the thousands insured by the company. On the other hand,
the proportion of deaths from this cause rises rapidly in the second
year to 17.50 per cent,, and continues still further to increase. These
figures seem to show that, notwithstanding all the care taken by the
company and its medical examiners, it is chiefly successful in excluding
those who have some symptoms of consumption present at the time,
while a large number of those who have a tendency to the disease are
freely admitted to the benefits of insurance.

There are some causes of death with regard to which it is evident
that the selection effected by the medical examiners will have little

influence—for instance, typhoid and other fevers, acute inflammations
of the lungs and digestive organs, accidents, &e.

Some of these may be guarded against by considering the special
residences and occupations of applicants, but in general, the most rigid
examination will fail to separate those likely to die from these causes;
consequently, the large proportions of deaths occurring soon after
insurance should be from these and similar causes, while the more
chronic diseases should occasion the mortality among those who have
been insured for many years.

By examination of the tables we find this to be the case. Deaths
by zymotic diseases and accident form a percentage of 44.19 during
the first year of insurance and 1868 after the tenth year, while diseases
of the circulatory, nervous and urinary systems, give a percentage of
36.78 for the later period and 19.84 for the earlier. It must be remem-
bered, however, that we have proved that there are these same differ-
ences between the diseases of youth and advanced life, and that the
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causes of death at early ages and the first years of insurance, and those
of advanced life and after many years of insurance, are almost exactly
the same. We believe, however, that age is not the main element in
determining the cause of death, but that the medical selection is more
important on account of some well marked exceptions to the rule of
diseases as affected by age alone.

We have already spoken of consumption, which is the principal
cause of death among the young, but gives only a small percentage
for the first year of insurance; and, again, apoplexy increases uni-
formly in accordance with the age, but the proportion during the
first year of insurance is equal to that of the later periads.

The mortality from heart diseases increases directly with the
yvears insured from a percentage of 318 in the first year, to 888
in the period above ten years of insurance. The percentage
during the first vear seems to be larger than ought to occur after
a careful examination. Pneumonia occasions a large number of
deaths at every period of insurance, with the highest percentage
during the first year.

Discases of the digestive organs, taken together, acute and
chronic, give nearly the same proportional mortality for each period ;
discases of the liver, however, increase in number with the vears of
insurance.

Diseases of the kidnevs and other urinary organs give a very
small percentage for the earlier years of insurance, and increase
rapidly in the later periods ; the percentage being 1.87 for the first, and
6.57 for the last. Of the 59 deaths by suicide, 13 occurred during
the first year of insurance, being a percentage of 2203, while that
of the entire mortality for the same period is only 1022

The colored diagram XVI. represents to the eye the course and
prevalence of each class of diseases through the different periods
of insurance.

We have now gone over and attempted to elucidate the statistical
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tables that we have compiled. We think they are of much value, and
display in a clear light the past experience of the Company in
important particulars. All these facts, however, give only a small part
of the valuable information contained in the Company's mortuary
records.  The ltlll:i-:lilj'['ih‘ of business and occupation, physical condi-
tion and conformation, previous diseases, and, most difficult of all,
hereditary tendencies to longevity and special causes of death have
not been yet touched upon.

Moreover, each disease must be analyzed by itself, and all its
causes traced out with the effect of counterbalancing or aggravating
influences.  For example, it has been shown by our statistics that
early manhood gives a very large percentage of mortality from
consumption; and, again, that New Englaml oives a larger percent-
age from the same disease than Kentucky and Tennessee. Does New
England afford a larger mortality decanse a younger class of men
insure in that section, and the reverse is the case in Kentucky and
Tennessee ? or, does the climate actually influence the disease?
Again, foreigners have died of cancer in larger proportions than the
native born.  Old persons have died in larger numbers from this
disease than the young. How do these facts modify our conclu-
s100s 7

We cite these instances merely to show how thorough the analysis
should be before entirely reliable conclusions can be drawn. With
your approval, we will proceed to investigate these questions and will
cive you the results in due season.

G. 5 WINSTON, M, L),
E. ]. MARSH, M. D.
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THE MUTUAL LIFE INSURANCE COMPANY OF NEW-YORK,
ACTUARY'S DEPARTMENT,

NEw-YorK, December 31, 1875,

. 8. Winsrtox, Esq, President:

Dear Sik: The purpose of this communication is to present the
mortuary experience of ‘the Mutual Life Insurance Company of New-
York, from its organization in February, 1843, to the close of 1873, cover-
ing an interval of 30 vears and 11 months,

Life Insurance has become a leading interest with the American
people, the amount already insured being more than that of the national
debt, and of this vast sum about three hundred millions fall to the care
and custody of this Company. The foundation on which the business
rests is the mortality among the American people, or, more properly,
among that class of persons in the United States who insure their lives.
In the carly period of Life Insurance in this country, as there was
but little definite knowledge regarding the mortality in our whole popula-
tion, and none as to the mortality among insured lives, the business
was tainted with the uncertainty that usually attaches to deductions



from insufficient experience.  The computations were based upon
Mortality Tables constructed from observations among a foreign popula-
tion differing from our own people in habits of living, in the comforts
they enjoyed, and in the climate to which they were exposed. For
these and other reasons, these tables have never had that degree of con-
hdence here which they seem to enjoy at home. A table, therefore,
which shall truthfully express the rate of mortality among insured lives
in this country is desirable, and the experience of this Company will
prove a valuable contribution to the materials for its construction.

A first step towards this end was taken by the publication of the Com-
pany’s experience during the fifteen years ending in 1858, That experi-
ence was limited, as the business had been comparatively small, and in
some particulars exceptional.  DBut from this experience was deduced in
part what is called the American Table, which was adopted at first by the
Company with some hesitation, and only after material modification. In
the year 1867, however, it was made the basis for premiums, and has since
been used i its present form for all Insurance computations in this Com-
pany. It has also been extensively used by other companies, and is
now the legal standard for valuations in this and several other States.
But the observations were too limited to justify more than the hope
that it might prove a true exponent of future mortality among assured
lives in this country. Some comparisons between the total experience
of this Company' and the American Table will appear in this Report,
for the reasons above stated.

OTHER COMPARISONS,

Occasional reference is also made to other Tables of Mortality, and
to statistics published in Great Britain.  These are,

First. The Combined Experience Mortality Table, which was
formed from “the combined experience” of seventeen British offices, col-
lected by a committee of the English Institute of Actuaries, appointed
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by that society in 1838, whose report was published in 1843 The com-
mittee treated of policies only. The number of lives belonging to that
experience was never known. This table has been much esteemed, and
is the legal standard in Massachusetts,

Second. The New Actuaries’ Table, which combines the experience
of twenty English offices, and was prepared by a committee of the same
institute and published in 1869. This table has for its basis a larger
range of experience among assured lives than any yet published. [t
places the rate of mortality generally lower than any with which we are
acquainted.

Third. Ten Scotch Offices’ Experience, collected for the same insti-
tute and published in 1872 by Mr. Meikle,

Fourth. Dr. Farr's English Life Table, No. 3, Males, constructed

from the total population of England and Wales.

RANGE, DURATION, AND CHARACTER OF EXPERIENCE,

Since the publication of this Company's experience, in 1838, the
number of years of its existence has doubled, and its observations have
increased sevenfold. At that time the number of policies issued was
19,772 ; at the close of the present investigation it is 152,140,

In the early history of the Company, some risks were accepted from
the extreme Southern and South-western States of the Union, and some
of emigrants to California by the Isthmus of Panama; and since that
period some below the latitude of thirty-five degrees—but not below

thirty-two—and permits have been given to persons already insured to
visit the tropical regions of South-America, the East and West Indies,
and other places where the climate risk was above the normal stand-
ard ; also during the late civil war, permission was given to many of the
insured to join the army, and a considerable number died in battle,
from exposure in the army and diseases contracted in the war: but none

of these cases have been excluded from this report, which is a complete
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and faithful record of every insurance effected by the Company. Some
policies have, indeed, been issued and cancelled which are not included
in the report now submitted, but in these cases no risk was assumed,
and the exclusion is therefore proper and necessary to a true and exact
history of our mortuary experience.

A comparison with British offices of some important items will ap-
pear in the following summary :

Ten Seatch Offices.  New Aciuaries”, Males. Combined Expericnce.  Mutual Life of N, ¥

Entrants...... 91,198 130,243 62,537 101,067
Retirants ., ... 18,589 35024 Near a third. 27,704
Deaths........ 11,047 20,521 Near a sixth. 5:5L5
Remaining ... 6o,602 74,008 Above half, 68,688

The percentage of those retiring and remaining at the end of the obser-
vations does not differ much in all of these cases, but the deaths are much
smaller in the Mutual Life than in the others, probably because it has
had fewer exposures at the later ages of life and at the older ages of
insurance.

The English offices have divided their risks into healthy and diseased
lives, and into male and female, and the Scotch offices have made other
subdivisions. But as this Company insures only select, healthy lives, and
the female risks were only about three per cent of the whole number, all
the exposures and deaths have been included in one general result.

It has sometimes happened, doubtless, that through oversight, care-
lessness, or fraud, some inferior and defective nisks have been taken, but
as the aim has been steady and uniform to insure none but sound and
healthy applicants, whose habits of life are good, it is proper to designate
all entrants in this Company as healthy lives.

The average age of the British companies, with which comparison
is made, is considerably greater than that of this Company, and they
have not made so rapid a growth ; consequently recent insurances form
a larger part of our experience than of theirs. But the difference is not
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so great as this statement would lead one to expect. The average dura-
tion of the combined Scottish policies on healthy lives was 8.54 years;
of the twenty English offices, g2 vears; of the fifteen British offices,
less than 54 vears, or, including the Amicable and Equitable, the two
oldest offices existing, less than 8% years, while that of the Mutual Life
1S 5.64 vears, or about two thirds of each of the others.

This Company had been doing business nearly thirty-one years.
The oldest of the ten Scotch companies had existed forty-eight years,
but as the observations of the remaining nine must enter into the general
average duration, it may be said that our history embraced nearly as large
a varicty of seasons, and of healthy and sickly years, as the combined
Scotch offices. The new Actuaries’ and Combined Experience tables
are based on a longer p::i‘iud of observation, the latter going  back
to the seventeenth century.™ But it may be doubted whether any thing
is gained by this extension of the experience, as there is reason to believe
that human vitality has somewhat improved in the present century, and
our history has been sufficiently protracted to give a fair average for vears
of high and low mortality.  When it is added that the observations of
this Company are principally on American lives, and the others on a
population in a different country, the value of the present contribution
to the vital statistics of the United States must be apparent.

METHOD OF TREATMENT.

The essential particulars of each policy were written on separate cards,
all of the same size. These were then alphabetically arranged, so as to
bring together two or more cards referring to the same person.  As the
repetition of a policy on the same life had been regularly noted on the
registers and transferred to the cards, there were two methods of de-
tecting duplicate or triplicate policies. The two were compared, and
every discrepancy noted and corrected.

* See " Annuities,” by Jenkins Jones, page iv.



These repetitions were scrutinized to learn if the risk had been con-
tinuous, and if so,all such were counted as one nsk.  If any interval was
found between any of the insurances, during which there had been no
risk, the several distinct periods of exposure were regarded sugmratf:l}'.
In this way the 152,149 policies were reduced to 101,967 persons, and
the observations reduced so as to be on lives and not on policies. The
old Actuaries’ Table has been disparaged because it was founded on
policies and not on lives® This objection has been wisely obviated
in the recent treatment of the combined experiences of the English
and Scotch offices. For some purposes, the use of policies will often
give a very close approximation to the true hazard on lives, but when
subdivisions of the risks are made to find the mortality for different
years of insurance, or for other limited classes of lives, the results may
vary largely from the truth. When the number of cards had been thus
reduced, they were all rearranged, so as to bring together all those relat-
ing to entrants at the same age, which was taken at the nearest birthday.
In the subsequent work the method adopted by the British Actuaries was
carcfully pursued. All the facts which were needed to find the number
of years of exposure and the deaths for each age and each year of insur-
ance were thus secured, and the results are to be found in Tabkle L., at
the end of this report.

The figures near the top of the page in this table, under the heading
“ Numser oF ExTrants,” represent the number of persons who were
insured at the ages under them. The table can be read in three differ-
ent ways, and in each it tells different facts.

If read horizontally, or across the page, it tells the total number of
yvears which were lived by a different set of persons at different ages, in
the same year of insurance. If read vertically, or down the page, it tells
the total years lived by different persons in different vears, but of the
same age. If read diagonally, beginning at the left and passing to the

* Sce Massachusetts Insurance Department Reports for 1859 to 1865, page 8o

i)



right and downwards, it tells the years lived at different ages in different
vears by the same persons.

From the number of entrants given in Table L., the average age of
the insured was found to be 34.95. In the twenty English offices it was
34.96, and in the ten Scotch offices it was 35.59. The number of entrants of
the Mutual Life was greatest at the age of thirty, then decreased, slowly
at first and more rapidly afterwards, but always steadily with increasing
age. The office age in the twenty English companies had also its max-
imum of entrants at thirty, and thenceforward decreased with great regu-
larity. These facts in the history of the age of insurants in different
countries is a striking illustration of the law of human intentions, of

which Quetelet has furnished so many instances.

TABLE OF MORTALITY.

By adding the vertical columns of the exposures and deaths in
Table I, and finding the ratios, the rates of mortality for every age of
life from ten to ninety-two were obtained, and will be found in Table IV.
In this table are also given the ratios between the actual deaths and the
numbers predicted by the American and New Actuaries’ Tables,

In obtaining the deaths for the New Actuaries’ Table, the
HYF table, or the one for healthy male and female lives, was used ;
and this table was used subsequently for the experience of the twenty
English offices wherever the deaths of the two experiences are com-
pared. As the risks of this Company are chiefly males, the comparison
with the H™ table would perhaps have been the fairest, but the differ-
ence is too small to affect any of the inferences drawn., When the
observations of the two experiences are compared for successive years
of insurance, the H* table, or the experience for healthy male lives,
was used.

By examining this table, it will be seen that the mortality of the
Company at every age, where the observations were sufficient to inspire
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confidence, has been lower than that of the other tables, and that the
total mortality for all ages is twenty per cent below the American, and
twenty-four per cent below the New Actuaries” Table,

This comparison presents satisfactory results, because the American
is the table by which the Company’s premiums have been computed.

The facts in this table indicate that the risks of this Company have
been carefully selected, and that the mortahty of American lives, such
as have been here insured, is lower than that in the English offices.

As vital statistics of a reliable character have been very limited in
this country, some doubt has hitherto existed on this I]l:IL‘H-I:iUI'], And it
may be objected that this doubt is not completely set at rest by the large
percentage here shown in our favor. A large proportion of the Com-
pany’s risks have been of recent origin.  When the duration of the risks
shall equal that of the English companies, the rate of mortality may be
quite as great.  And thus the question arises, How far may the past his-
tory of this Company be relied upon as a guide for the future ?

The favorable influence of selection has been very great on our risks,
So also has it been on the English. If it has been greater on ours, its
cffect will be seen at that period of life wherein the entrants are most nu-
merous and the rate of mortality, which constitutes our experience for
those ages, is most affected by new and recent insurances.

If Table IV. be examined for the purpose of discovering this differ-
ence, it will be seen that the irregularities at the several ages are so
considerable that no satisfactory conclusion on this subject can be formed.
To meet this difficulty, Table V. is presented, which is formed by a com-
bination of the facts as presented in Table IV. for cach five consecutive
ages.

By examining this table, it will be found that the average ratio of
actual to predicted mortality at all ages is under eighty per cent.
whether the American or New Actuaries’ Table be used in the com-
parison.  Also that at the five-year combinations under age 45, this is
true in five out of seven of the cases for the American, and four out of
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seven for the New Actuaries.  After age 435, seven out of ten are above
cighty per cent by the American, and five out of ten by the New Actu-
aries. The largest number of entrants in this Company at any particular
age is found at age 3o. The majority entered at ages under 45 The
table therefore establishes the fact that the mortality has been below
that of the English or American Tables, by a larger percentage at the
vounger than at the older periods of life, taking forty-five as the divid-
ing age.

But many irregularities are still apparent. The standards of con-
parison were graduated tables, and to make the comparison under
similar circumstances, our experience was also graduated, and will be
found in Table VI. This is derived from Table IV, in the following
Manner :

The radix was assumed to be 100000 persons living at the age of
ten, and their successive survivors were obtained according to the rates
of mortality in Table IV. The numbers thus found were adjusted by
the method of Mr. Woolhouse, which was used by the English actuaries
for the experience of the twenty English offices. Our observations being
few under eighteen and over eighty-three, the numbers below and above
these two limits were not considered, and therefore the table begins at
age twenty-five and ends at seventy-six. To this adjusted table we have
annexed the rates of mortality, and are thus enabled to compare it with
the New Actuaries’ Table.

It will be seen that between the ages of 27 and 63 not a single one
of our rates is above eighty per cent of the English; but above 63, all

show a higher ratio to the English experience. It is therefore inferred that
selection had a greater influence in reducing the average mortality than
it had in the English offices. In order to obtain more satisfactory evi-
dence of this, a new element of comparison, the expectation of life, was
then introduced.  This accumulates all the annual differences for a long
series of years, and thus brings to view what might otherwise escape
attention because of its minuteness or irregularity., Before, however
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obtaining these expectations, a more accurate adjustment was made of
the experience by means of a mathematical formula which has been found
to represent the different mortality tables so well, that it is generally
received among actuaries as a close approximation to the true law of
human mortality. This adjustment is to be found in Table VII.

The formula used in its construction was

l=ka=g®

in which 2 denotes the age and /. the number of living at that age ; the
quantities £, @, g and ¢ being constants to be found from experience in
the special community where the law is applied.

In applving this formula, the ages for the determination of the
constants were so selected as to embrace the greatest range of the
Company's active business, and, at the same time, make the correspond-
ing Life Table the best approximation to the actual experience.

After many trials, the ages 235, 42, 59 and 76, giving intervals of
seventeen years were adopted, with the following results for the con-

stants, viz.:

Log g — 0480313
Log &= —ooo067515
Loz a 00206012

Log £ = 50262203

The column 2%, in Table VI, was not obtained from the numbers of
r

the living and the dying in the two preceding columns, but from the
general formula, which gave the results due to a larger radix than
100,000 for the number of the living at age ten.

The expectations for the New Actuaries’ Table, here given, are for
male lives. These expectations tell the history of the living from their seve-
ral ages to the end of life, and afford the means of comparison between
this new Mortality Table and the American and New Actuaries’ for the
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after lifetime of each separate age, and disclose the relative influence
of selection as it affects the different tables.

For the younger ages, the expectations deduced from the experi-
ence of this Company are considerably greater than those of cither of
the tables. At twenty the excess is nearly three years. As age in-
creases, the difference decreases, until at age 75 they become about
equal. After that age the expectation by the English Table is a little
higher than for this Company.

The result of these comparisons leaves but little doubt that the
experience of this Company has been more affected by selection than
that of the English. The low rates of mortality in the early years of
insurance have reduced the general average to an extent greater than
the Company ought to expect hereafter, because it is improbable that
recently selected risks shall so greatly outnumber those of older date as
in the past. A still closer comparison of the influence exerted by selec-
tion in this Company and the English, can be made by comparing the
experience of the two in those parts of their history when the circum-
stances were identical.  If new risks be compared with new risks, recent
with recent and old with old, the comparison will be made under like
circumstances.

For this purpose, Table VI, was prepared as follows :

The exposures and deaths were found by summing up the observa-
tions of the HY table of the twenty English offices for each vear of
insurance. From these the rate of mortality was found and inserted
in the fourth column.

Precisely the same collection was made of the exposures and deaths
of the observations of the Mutual Life, (see Table XIIL.,) and the rate
of mortality inserted in the fifth column.

The last column gives the ratios between the rates of mortality in
this Company and in the twenty English offices, all ages combined. It
will be observed that in the first year of insurance the difference is quite
small, and in favor of the English experience. But in the succeeding



thirty years of insurance the rates for this Company are all below the
English. Three only of the ratios exceed eighty per cent, and thirteen
only cxceed seventy. What was the probable cause of so great a differ-
ence in favor of American assured lives ?

First. Since there is no material difference in the first year of
msurance, it may be assumed that it is not to be found in any superi-
ority of American over English vitality in the whole population,

Second. Nor can it be imputed to adverse selection, since the with-
drawals from the Mutual Life exceeded those from the English compa-
nies (see Table H1.).

Third. Nor can it be traced to any material difference in the ave-
rage ages at entry, since, as already shown, they were almost identical.

The only explanation which suggests itself is, that the care here
exercised in the selection of risks has been greater than in the English
offices, and that its effects were not manifested in the first year of insu-
rance, when the deaths were I‘n;lill]}-‘ due to accidents, and to the sudden
and irresistible attacks of disease ; but subsequently they became more
and more apparent, when the strong constitutions, correct habits of life,
and a favorable family history, presented a higher vitality to resist the
several forces which destroy human life,

The comparisons may be further extended by resolving the whole of
life into four periods, denominated young, middle-aged, elderly, and old ;
the average age of the first being 2q, that of the second 40, of the third
4o, and of the fourth s0. For this purpose, Tables IX., X., Xl., and
XI1l. were prepared. These tables were formed as follows, namely :

Begin with the middle-aged and Table 1X., which is made by
collecting the exposures and deaths of the males in the twenty English
offices, from the age 37 to the age 43 inclusive, for each successive year
of insurance, This table gives the history of the same set ol persons
who entered at an average age of forty, which age bcgins the first
column, and are forty-one years old in the second year of insurance,
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forty-two in the third, and seventy in the last vear of the observations.
The rates in the fourth column are obtained by dividing the ex-
posures of each year of life into the deaths.  These rates being irregular,
were adjusted by the method of Mr. Woolhouse.  The first and last seven,
which are not given by his general formula, were obtained by the ordinary
method of differences.

The first year’s rate for the Mutual Life was obtained by a careful
adjustment of the first year's observations, and is to be found in Table
XVIIl. This first year's rate was used for that of the twenty offices, as
the average of the two was almost exactly the same, and no appreciable
error is introduced by making them equal.

Tables X., Xl., and XII. were constructed in a manner similar to
Table 1X., but refer to different ages.

Table X. includes the entrants at all ages under 37, the average age
being 2g.  This introduction of all the observations under 37 produced
no material change in the rates, and it was concluded to make these
comparisons embrace the total experience of the twentv English offices
and of the Mutual Life for these ages

Table XI. includes entrants between the ages 44 and 54, the ave-
rage being 40

Table XIl. includes the entrants between ages 55 and 75, As the
observations above age 635 were so few that they would not make a
separate class, and as they could not produce much effect on the general
averages, they were only included to make the comparisons complete.
The average age of this class was 50.

The sixth column in each table was obtained by dividing the ad-
justed rates of the twenty offices into the adjusted rates of the Mutual
Life, and the ratios afford a fair comparison of the rates of the two cxpe-
riences, from which all the differences in the history, progress, and dura-
tion of the two are entirely eliminated.

From these four tables is deduced the following synopsis :
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AVERAGE AGES AT ENTRY.

YEAR OF [NsURAXCE. 2 4 4% 5g
15t year 1.00 1.00 1.00 1.00
ag | U 03 A0 .3 Bo
- 9o 81 73 JI
qth = By 7 g Sy
sth # A7 .75 .Gy 66

1oth * B2 Bz 7 73
15eh 72 73 64 g1
zoth * it 37 g1 .bg
zsth * 02 70 .87 835
zoth © 3 il A4 63

These percentages exhibit the ratios of the mortality in this Com-
pany to that of the twenty English offices, at the different ages at entry
in the four periods of life, for the different years of insurance, and show,
that while the American mortality equals that of the English in the first
year, it rapidly declines through the next four insurance years, and after
that remains, on an average, about twenty-four per cent lower through
each succeeding year.

Another comparison between the risks of the English offices and
those of the Mutual Life is afforded by Table XIII., wherein the deaths
predicted by the New Actuaries’ and the American Tables are given
for the new and old risks of the Mutual Life, embracing every year
of insurance from the first to the thirty-first. DBy comparing these,
it will be seen that the first year's actual deaths are only half the num-
ber expected by these two tables. In the second year they are less
than two thirds: in the third, less than three fourths, and in the fourth,
less than four fifths. In the fifth and subsequent years, they continue
below the English for every year, except two, when they are one or
two per cent higher ; but if periods of three successive years be combin-
ed, the Company’s experience is always below the English, showing that
its worst risks are better for every continuous period of three years than
the average of the twenty English offices.  If compared with the Ameri-
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can, its worst risks give a higher rate for four of the thirty-one years of
insurance than that table ; but the average of all the rates after the hith,
tenth, or any year of insurance, is below it.

In the later years, the deaths and exposures are not indeed very nu-
merous; but in the last five, the number of deaths is only sixty-four
against ninety, and in the last ten, three hundred and thirty-five against
three hundred and sixty-three.

This table furnishes a striking proof of the great value of sclection
in the early years of insurance, and of its steady decrease with the age of
the policy.

In further elucidation of this subject, Tables XV. and XVI. are
given, in which the experience is divided into groups of five consecutive
ages,

The first of these contains the ratios of the actual to the expect-
ed mortality by the American Table for entrants during cach succes-
sive five years of life following the year of entrance, while the second, by
means of like ratios, exhibits the increase in the force of mortality
among persons of the same age who have been insured for different
periods of time. For example, the first contains the ratios for each
quinquennium of insurance for the entrants from forty to forty-four, and
the second for those who have died between forty and forty-four. In
examining these tables, it is found that for all the agesof life taken
together, there was a steady advance in the ratios for each quinquennium
of insurance excepting the last, where the observations were so few
that the anomaly did not seem important ; the ratio of the actual deaths
to the expected being .71 in the first five years, .88 in the second, .8g in
the third, .93 in the fourth, .95 in the ffth, and falling to .75 in the sixth,
[For some of the classes this advance was maintained for several of the
quinquenniums, though not for all; and in some the ratio rose above
unity, so that for these, the actual deaths exceeded the number pre-
dicted by the American table. This result shows that the inference
drawn before from Table XIIl., that the Company’s worst risks did not
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show a higher rate of mortality than the American and the New Actu-
aries’ tables, except in three or four years of insurance, was only true for
all the ages of lile taken together, and was not correct for Cvery sepa-
rate quinguennium of life.

VALUE OF SELECTION.

When a company is young, or has had a constant accession of new
vitality, sufficiently large to keep the average mortality lower than the
limit which it is probably destined to reach, it would be unsafe to regu-
late its business by its own experience without proper qualifications.
Obligations contracted without such qualifications would embarrass and
endanger a Company, when the yearly infusion of new vitality should
diminish or cease. The influence of selection deserves, therefore, the
most careful attention,

This influence is evidently at its maximum in the first year
of insurance. Before the policy is issued, the closest examination is
made of the health, constitution, and habits of life of every insurant.
But after the contract is completed, this serutiny can seldom be repeated,
and therefore the health and habits of many, out of the whole number in-
sured, will become more or less impaired, and this natural and inevi-
table deterioration will be increased by the adverse selection of those who
withdraw. The vitality of the insured and the advantages of selection will
diminish with the duration of the policy.  If the selection had been made
carefully, a larger or smaller part of the advantage which it gives would
probably remain to the end of life. But if it had been made carelessly,
or if the adverse selection made by those who withdrew had been accele-
rated by evil reports against the company, or other causes, it might hap-
pen that all the advantages of the favorable selection at entrance might
be neutralized, and the mortality rise above that of the whole population.

To measure the advantages of selection in any class of insured lives,
it is necessary to compare its mortality with that of the whole popula-
tion ; for if compared with any other rates that have been made up from
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an experience among insured persons, in which the exact amount ol
advantage due to selection is unknown, it will be impossible to discover
it. The mortality in this Company has been lower than that in the twenty
English offices for the whole, and, as a rule, for each separate class,
as to age and duration of insurance, into which they may be divided, and
it is generally below the table on which the Company's premiums have
been computed, but neither comparison measures the absolute advan-
tages of selection.

Table XVII. gives the exposures, deaths, and rates of mortality in
the first year of insurance. These rates were first adjusted, and the re-
sults properly tested.

[f, now, the mortality rates for the whole American population were
known, the absolute effect of selection could casily be ascertained. But
these rates are not known, and resort was had to Farr's English Table,
No. 3, Males, for the population of England and Wales.  This gives a
low rate of mortality for that population, but whether the rate for the
United States is below or above this, there are no means to determine.

Comparing the Company’s rate for the first year of insurance with
this standard, it is found that under the age of forty, the former is only
forty per cent of Dr. Farr's; from ages forty to sixty this percentage
advances slowly, and at the latter age reaches fifty, A\ similar table was
constructed for the experience of the twenty English offices, and showed,
when compared with the same table, nearly the same result for the young-
er ages, but a lower percentage than forty for the higher.

As the observations were few at the older ages, it would seem pro-
bable that the rate at all ages of life will ultimately be brought down to
forty per cent of the English table of Dr. Farr, and that this may be con-
sidered the measure of careful selection in the first year of insurance.

EFFECTS OF SELECTION IN YOUNG, MIDDLE, ELDERLY, AND QLD AGES.

To examine the waning effect of selection in the subsequent vears

of insurance, resume the four classes, designated as the voung under
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thirty-seven, middle-aged from thirty-seven to forty-three, elderly from
forty-three to fifty-four, and the oldest from fifty-five to seventy-five. The
exposures, deaths, and rates of mortality for these several periods of life
are in Tables XVIIL, XIX,, XX., and XXI. In each of them will be
found, also, the rates of mortality for the first year of insurance, when se-
lection is at its maximum, and the ratios between these and the adjusted
rates for every age for the successive years of insurance in each of these
four periods of life.

From these it will be seen that among the younger insurants, whose
average age is twenty-nine, this ratio, beginning at unity in the first year,
advances to 1.40 in the second, to 1.6g in the third, and 1.90 in the fourth
year, showing that the rate has nearly doubled, and instead of being forty
per cent of the standard English, has already become nearly eighty per
cent of that table.

In the fifth year this advance is still greater, and in the sixth the maxi-
mum impairment is reached, and the greater part of the advantages of
selection disappear. When the ratios for middle life are examined, the
progressive decline of selection is found to be slower. In the second
year, the ratio is 1.15; in the third, 1.29; in the fourth, 1.36, and in the
fifth, 1.42, and at no age does it exceed 1.65; and it is inferred from this
that a considerable portion of the influence of selection has remained
among this class of lives through every subsequent year of insurance. [If
the experience at the older and the oldest ages be examined, this progres-
sive advance in the rate of mortality with the year of insurance is still
slower, and the ratios between the rates experienced and those for the
first year of insurance are smaller than at the earlier ages of life, showing
that the decrease of the influence of selection is less rapid than in early
life, and that a much larger portion of it remains through the succecding
years of insurance.

The conclusions therefore are: firsé, that the advantage of selection
diminishes at all ages with the duration of the policy ; second, that it de-
creases very rapidly among those who insure at the younger periods of life ;
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and, £4rd, that it decreases more slowly at middle life and among older
insutants, and probably never entirely disappears.  This will be found to
be confirmed on an examination of the observations of the twenty Eng-
lish offices, and also in the experience of the ten Scotch offices in these
four periods of life. So that it would seem to be fully established that
these three propositions are true laws of the mortality of insured lives,
Their bearing on some of the practical questions of insurance is of
impaortance.

In determining the proper charges to be made for insurance, they
indicate that the premium may be lower than is required by the average
table deduced from the whole experience, because the receipts will be
larger and the discount on future payment for losses by death greater,
than if these peculiarities of insured lives were not considered. Their
effect on the distributive share of profits which belongs to the several
members of a Mutual Company deserves a further examination, as it
seems to change more or less all the elements on which the contribu-
tions to surplus are founded. This is important, as this Company is
dividing millions every year of its history, and the just distribution of
these savings is demanded by the interests of its policy-holders, and
desired by its officers.

Turn now to the history of entrants between ages twenty and
twenty-four. In Table XV, these show great peculiarities, and to ex-
hibit them in all their force, Tables XXI1. and XXIIIl. were prepared
from the observations of this Company, and of the twenty English offi-
ces. They comprise a large number of exposures, especially in the
earlier years of insurance, so that the experience is large enough to pre-
sent results worthy of confidence.

By examining the ratios of the Company’s mortality to that of the
English, which are to be found in the last column of Table XXIL., it
will be seen that the former is always below the latter, after the first
year of insurance, and that the percentage decreases very slowly at first,
and rapidly afterwards, so as to average seventy-two per cent of the
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English after the Afth year of insurance; which result accords very
closely with what had been found to be true for all the younger lives
under the age of thirty-seven.

By referring in Table X XIII. to the rates of mortality for the Com-
pany’s experience for ages twenty to twenty-four in the second, third, and
subsequent years of insurance, it will be seen that the advance is ex-
tremely rapid : fifty per cent in the second year, ninety in the third, one
hundred and twenty in the fourth, and in the twelfth year the rate be-
comes more than three times that of the first. The increase in the Eng-
lish experience is still more rapid, rising to more than four times the
first year's rate in the fiftcenth year of insurance,

The advance in the rate of mortality in our experience for this class
of entrants carries the rate higher than the American table at the sixth
vear of insurance, and thenceforward, with one or two exceptions, it
continues above, to the twenty-sixth year, after which our exposures
were too few to warrant an inference entitled to any confidence.

The benefits of selection for these entrance ages decrease also very
rapidly, measuring them by the standard of Dr. Farr's table. In the first
vear they are sixty per cent ; in the third, thirty ; in the fifth, fifteen ; in
the thirteenth and fourteenth only five, but this is the minimum ; so that
some of the benefits of selection always remain among the young en-
trants. In the English experience, the mortality of this same class ad-
vances so rapidly that it rises above the rate of the whole population,
and so continues from the twellth to the twentieth year of insurance.

SURRENDER CHARGES,

The facts, as regards insured lives at entrance ages under twenty-five,
require further comment. The impairment is so large that some other
cause is operating besides the natural and normal forces which are at
work on the general population.  Such a cause is known to exist ; for it
is at this period of life that the withdrawals are at their maximum, as
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shown in Table ll., and the selection against the Company most power-
ful and efficient.

The ratios in this table are found by dividing the number of re-
tirants by the number of years of exposure in each five years of life,
and each five vears of insurance. These retirants include those who
have terminated their policies by lapse, surrender, or expiration, but
are mainly of the first two classes, as for many years no term risks
have been taken, except for endowments, and the terminations of the
last had been very few at the close of 1873, From this it appears that
the number of withdrawals is at its maximum in the first five vears of
insurance, and decreases with the age of the policy, and that this dispo-
sition to retire is greatest with the voung, and lessens continually with
advancing years.

Of the ¢866 entrants at ages 20 to 24 inclusive, 3045 retired within
the first five years, or more than thirty per cent of the whole number,
and this percentage is much greater than at the older ages.

Among these retirants the larger number were, doubtless, sound
lives, and, if so, their departure reduced the vitality of those who
remained below the limit to which it would otherwise have fallen,
The very great number of withdrawals at these carly ages makes the
increase of mortality more marked than at other periods of life; and
although it would be impossible to give its exact measure, it is pro-
bably a considerable part of the whole cause at these vounger ages,

It is an evident consequence of these facts, that those who retire
should not be permitted to take with them their contributions to the tabu-
lar reserve.  This reserve was computed upon the assumption of a con-
tinuous average vitality for all, not less than that predicted in the Mor-
tality Table from which it was derived.  Its function is to eke out the
deficiencies in premiums which will occur in the later years of insurance,
If by the withdrawals of good and the forced retention of impaired lives,
these deficiencies are aggravated, those who cause the mischief must
repair it. It is, therefore, proper that a surrender charge be made against



those who, being in sound health and having the promise of long life,
voluntarily withdraw from the Company, to enable it to make a read-
justment of the reserve fund. The amount of this charge should vary with
the age at entrance and duration of the policy., But the large depreci-
ation of vitality which has been found among those who have been a
long time insured, and the expenditures which have been incurred in
procuring and examining the entrants, and charged to the whole body
of insurers, make it evident that this charge should often be no
insignificant part of the tabular reserve. The rule which has been
adopted by the Company for this purpose is founded on these prin-
ciples, and the facts which have been developed in this investigation, in
reference to the impairment of insured lives, have furnished new evidence
of its propriety and justice.

Certain it is, that the impairment of insured life which has been ob-
served in the experience of this Company and of all others, is a prool
that some charge ought to be made, and that the theory that all the com-
puted reserve is the individual property of the insured, to be demanded
and received at will, is unsound and unsafe.

Such a theory seems to make no account of the distinction, so well
known to mathematicians, between what are called mathematical and
moral values, Wherever there are business risks there must be corre-
sponding cautionary measures, and the relation between these must deter-
mine the moral value of business capital. A manufacturer of gun-
powder who should put all his materials and operatives in a single build-
ing might be ruined by a single explosion, whereas if they were distri-
buted in detached parcels, so as to be independent of one another, a sin-
gle accident of this kind might do him but little harm. In the former
case the moral value of his capital would be small, in the latter compara-
tively large, while the mathematical value, in both cases, might remain
unchanged. And so it is with life insurance. It is a common remark,
and as true as commaon, that nothing is more uncertain than human life
in the individual, and nothing more certain in a large community, and a
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company having but few insured lives might have a greater ratio, mathe-
matically, of assets to liabilities than another having more numerous
risks; but the moral values in the latter case might more than offset any
difference in their mathematical values. While the assets of a company
might not justify a risk upon a single or a few lives, they might be more
than ample to insure a large number of the same vital force, but suffi-
ciently numerous to secure the benefit of a general average vitality,
Moral solvency, in this case, would result from the multiplication of
risks.

Other things being equal, an increase in the number of assured lives
increases the mathematical and moral values of a company’s assets, but
the latter more rapidly than the former; and, conversely, a decrease of
the number of assured lives diminishes both of these values, but the
moral more than the mathematical.

Retiring members, therefore, not only impair a company’s vitality
by what is called adverse selection, but they alse inflict an injury upon
its assets; and while the company can not control the willsof its policy-
holders, but must let them go when they please, it may and must take
care that the harm from these sources be compensated by a money
equivalent,

The moral value of the assets will then be kept in proper relation
to the altered condition of the company, and the requisite means secured
to satisfy the future claims as they mature. Those who retire should
leave the company no worse off than if they remained. The conditions
of the problem are these: The company can not compel the policy-
holder to continue the payvments of his premium. The contract gives
him no prescriptive right to a cash surrender value, But the company
ought to give him paid-up insurance, and can base it upon his contribu-
tions to the reserve fund, because so long as he remains a member, he is
entitled to consideration as a risk no better and no worse than the ave-
rage. This being done, the policy-holder has received the full value of
his payments, in the commodity in which the company deals.
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But il he choose to retire altogether, another question arises: Will
the company purchase one of its own obligations not yet matured? In
this it must be governed by the equities due to persistent members.  If
it decide to purchase, the new paid-up policy should be the basis for the
determination of a price, and the member who proposes to retire must
be considered a risk quite as good as any in the company.

1. What is the company’s interest in this policy? Obviously, the
present value of the sums which it would contribute, from year to year, if
it remained, towards the payment of death-claims on other policies,

2. What is the interest of the assured, or his heirs, in this policy ?
It is the present value of the sum which they would receive at the death
of the assured, and this is the present reserve.

The difference between the two present values is the sum which the
retiring member may claim, and which can be paid without injury to the
interests of those who remain.

ANOTHER TARLE OF MORTALITY.

The very low rates of mortality in the early years of insurance in
this Company, have suggested a table of mortality in which the experi-
ence of these years is omitted.

It has been repeatedly noticed, in the past discussions, that the rate
of mortality increases rapidly during the first five years of insurance and
slowly afterwards. The observations of these five years have, therefore,
been excluded, and the result is Table XXIV., which was adjusted by
the method of Mr. Woolhouse, and by the same mathematical formula
which was used in the general table, thus forming Tables XXVI. and
XXVII,

Although Tabkle XXVIL. is based upon the limited experience which
remains after rejecting that of the first five years, and upon a law of
mortality which is, perhaps, not wholly free from doubt, and will, there-
fore, need confirmation by future ebservations, it is, nevertheless, believed
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to be a nearer approximation to the true law of vitality of assured male
lives in the United States than any hitherto constructed from purely
American experience,

PRICES OF INSURANCE.

The material facts of the Company's vital statistics having been
made apparent, it only remains to show the modifying influences these
facts would have had upon the prices of insurance, had the latter been
regulated by them. Taking the graduated Table VII., constructed from
the whole experience, and six and a hall per cent interest for money,
which is a trifle under the general average realized, the corresponding
net annual premiums for ten thousand dollars of insurance, payvable at
death, have been computed and placed in column (2) of Table X XVIIL.
The Company's present net premiums, or premiums without load-
ings, for this insurance, are placed in column (3), and the difference of
these two sets of premiums, taken at the respective ages, in column (4).

Had the Company charged only its present net rates—that is, rates
without loading—the numbers in column (4) would have been the
annual amounts available for incidental expenses, and for bringing the
new reserves up to the present basis.  These, according to the past
history of the Company, would have been more than sufficient for the
purpose, The same would have been true for other forms of insurance,

So that the Company had, during the period usually allotted to a
human generation, not only secured and safely imvested its '.'III'.ITJIL' re-
serves, computed upon a basis of four per cent interest for money and
the American table, but also paid all its death claims and business
expenses from its present net premiums,  In other words, it had returned
to its policy-holders, as over-payments, more than all the marginal load-
ings charged for current expenses of business. This is a most striking
proof of the economy and prudence with which the Company has been
managed, and of the safety and wisdom of the recent recommendation
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to the Board of Trustees to reduce its premium rates, action on which
was suspended for extraneous reasons,

At my request and by vour sanction, this report was submitted to
the scrutiny and judgment of Prof, C. FF. McCay, LL.D, of Baltimore, a
gentleman distinguished for his familiarity with vital statistics,  He kind-
Iv undertook and performed the requisite labor to form an intelligent
opinion, and to him the Company is indebted for many valuable sug-
westions, which were adopted and are a part of this letter.,

In closing this report, it becomes my duty, as it is my pleasure, to
say to you, that much is due to the assistants in the Actuarial Depart-
ment, for the zealous and intelligent aid they have given in its prepara-
tion, and for which 1 tender to them my hearty acknowledgments.

Eespectiully submitted,
W. H-C. BARTLETT,

Actuary.
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TasLe I1.

Comparison betsocen the rates of retiring in different years of Insurance.

RATIO OF WITHDRAWALS TO EXPOSURES DURING THE
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45 1o 49 a50 .025 .021 ale Q11 o1z
5010 54 047 .023 .o18 o1l .oy 051
55 to 59 -047 .o1g Lo1h .00G L2 P
G0 to Oy 033 033 .03z




TanLE III.

Rate of refiving in successive peavs of Fuswranee, Al ages combined,
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1 4137 54 013 19320.5 165 . ooy
20 3473 34 .oI0 16546, 5 113 -T.1 4
2 29067 30 o1z 15150 118 oob
23 2635.5 13 0L} 135375 1ol ooy
23 2345 3z 014 12000 gz 008
24 2052 28 -] tofhil. 5 i) ook
25 1738.5 It .ooh G204 5 .oof
2 201 6 .05 7005 54 .07
27 ghi1 .3 0 .00 G045 .5 41 .ooh
28 [ L] . 000 Goz2 2 OO
20 450 2 - 004 E2014.5 - Q05
3o 2490.5 s 021 4483 13 .oy
il 1o, 5 1 ! .oco 38525 13 .03



. TabBLE 1V.
Mortality Expericuce of the Mutual Life, from 1843 to 1873, tnclusive.

R —

RaTio oF Actual DEATHS To
Ap | Vemalée | pout = ren | e
Exposed. Dieaths, Deaths,
American. | New Actuaries’

oto 19 [ 648 2 = oto 1o
i} | 59.5 o 1t
12 50 @ i iz |
13 53.5 o 4 R
14 . 58.5 o z 14
15 i 79-5 | ° . L5
16 | 116 : o . 16
17 1hy o “ | “nago 17
18 273 1 -oa3h63 474 | .6y5 | 1B
14 52 | 5 Loagsho [.231 1.583 g
20 1611.5 0 Looligh 8 P 1.370 26
2t 1856, 5 15 LOnTO04 1.018 1.197 21
22 3091.5 14 LOO4520 -573 05 zz
23 4hes 30 oofisis JB1g .38 23
24 6337.5 41 .cobylg .Bob 930 24
2 8319 58 oobgy2 865 " 996 25
20 103535 53 LGOFILY Jhio g2z 2l
2% 12182.5 .oobighy .Bo1 . Bgh 27
2% 13070 3 oobosy 7360 . Baz =8
29 15556 93 -005973 716 -763 20
30 17144 112 ooh533 B i .B10 30
31 18486. 5 128 .eobygl 703 .7g0 31
32 19591 127 -oobyd3 -753 778 3z
13 28504 130 Loohioz 757 i i gl
a4 21382 5 156 | 007015 794 a1 34 |
35 22054.% 154 | -oobigs3 I 781 -776 G
36 z2558 173 007 60g i B4 Bzz 36
37 226155 165 .00 384 Bee .763 37
38 22466, 5 172 | 007050 | LBy 766 38
30 22284 .5 192 | LoolGrh Bgg B30 39
40 21051 181 | .oo8z240 .Baz 785 40 |
41 [ 2T444.5 138 .oohy3s g3 .oz ar |
42 200845 | 144 . oobghz .79 638 42
43 19058, 5 155 | .00y 760 738 i g 43 |
44 19932.5 179: | . OO LH6g | .Boz 44 |
45 18151 149 | .oalzeg 735 bty 45
46 17159 ! 172 | 010024 .Bb7 750 46 |
47 15043 172 | 010788 - 8oy L7806 47 |
48 14500, 5 i6r | .o1a871 . LBl .754 48 |
49 13773 S 010165 . .776 673 49
50 | 12734

1z6 ¢ Lo1oi8o | 775 o7y 50 J




- e

TABLE V. —Continned,

Eatio oF Actval DEATHS TO

| Years of Life | Actual — —
Age. Exposed, Deaths, Probable | Probable 2
Expased, Dreatlhs, Dieaths,
| | American., ich.ﬂ.ctunlits"
| |

51 11738 | 134 | Lo11416 .78 | g1 | sd
gz 10687 | 138 | OI2913 330 | . 740 52
53 9782.5 | 125 | 01277 -782 I g8 53
54 8829.5 | 135 | 015200 870 L7860 54
55 78273.5 | 136 | .O17375 0306 S 55
56 fishn o Lo13002 704 B35 56
57 5565 0o .o15083 .707 Myl 57
58 5200.5 93 |  .o17862 | 379 18 | 58
59 4553 87 | .o19108 773 | 716 59
o 3046.5 a3 | 023505 [ L8831 Bz0 | fo
61 3392.58 0o .ozfigzg G Bss fi1
[ 2865.5 63 Loziglh 703 53 iz
63 2384.5 b .oz51h3 , 741 ‘ go 63
64 | 1988.3 by | 034700 | .o41 | .88 64
63 |  1653.3 63 .o38101 950 | . Qoo o5
66 1333.5 55 041245 944 | .go8 66

7 1273 44 .041007 Bhr | B4z g
63 80o.5 | 41 047047 gLl g1 G5
Gig 686 25 030443 bz | 651 iy
e | 558 - 26 0465053 752 | 764 jo
71 449 23 -o51223 -757 . 766 7t
iz 348 5 071839 974 975 72
73 270.5 18 Leff543 Hio Br6 73
74 152.5 16 .o87071 1,007 974 74
7s 143.5 1z .o83624 - 856 853 75
70 103 [ 11 L1e6796 1.044 1.000 a7
7 75.5 | 1z | 158040 T30 I.404 77
7 52.5 | 3| 057143 | 473 | 472 7
79 39.5 3 075949 -577 537 79
Bo 10.5 | 5 ' 163934 1.135 1.182 S0
a1 13 [ z | LITRIIE 7ol .T45 21
Bz 14.5 | 2 | 137931 g0 | .H5H 82
83 ] [ 1 JATIINT .530 638 | 83
34 I | o R sann | P | 34
#3 5 - i L 200000 By 87 a5
Al 3 o AT 20
87 3 © . . 87
&8 2 | o i &3
Sy z ! ] rees Sg
T | ] | 1 500000 | 1.100 1.800 Qo
g1 I o a1

2 1 1 1.o00000 | 1.387 3-333 92

Totals, ' 5781123 5515 LO00540 a9 | 759




TapLe V.
Synopsis of Table FV, in growps of five ages.
1' ProBABLE DEATHS. R’;‘;“Fﬁgn‘:;"::”'
A Yo | h
'. American. | New Actuarics’ jmﬁﬂlm A

olo 14 875.5 | : 6.57 4.18 304 478

15 to 19 1158.5 1| i 8.05 6,28 .70 055

20 to 24 1hgz2z 1og 13449 116.78 Bro 33

25 to 29 o381 369 496 . 38 448.87 743 822

30 to 34 97203 045 838.83 817.53 769 .78

35 to 39 111979 858 1036.18 1of1.1g .B28 794

4010 44 103071 797 1057.69 1 1133.72 754 -793

45 10 49 79835.5 | 794 9s8.10 | 1087.66 | 829 | .730

50 Lo 54 53771 : 668 824.01 g30.73 B .718
55 to 50 413 | 50z 641.03 7oz 82 783 14 :
Ho to 64 145775 | 375 447 .25 48040 .838 781 l

65 1o Gy ghof. 5 ! 228 259.45 205 .ng .879 .Bgq

70 to 74 1508 ! 108 128, 20 12816 Bz B

75 to 79 414 I 41 44.01 44.98 032 g1z

8o to 84 78 10 r2.78 I1.04 .782 838

85 to 89 15 E:ll 4.37 3.37 .22 .297

0o to g2 4 z i z.07 1.16 o6 | T.724

e
Totals,...... | 578112.5 5515 | fGgoo.36 7205.76 700 750




Murwal Life E.i.ﬁ.’a.rﬂi'rmt

pRRE R
a4717
RN
B3572
g30e1
Q3417
91837
D124
pohso
GOO40
89413
83769
88111
87442
86763
S61o0
85448
4800
S4143
83477
52750
Sz010
S1z2g
So41g
79533

To7 24

8359
888

TapLE V1.

Rate,

LoO7412
-DO7R03
.oo77hs
Loa7hyz
L00T7573
.o07584
007748
.C07g15
.cofiybg
.OOGOT 3
.ooghia
.Gﬂ“g?l
Lolo3oh |
.Blﬂ:gj

orrzso

Adjusted by fnterpolation,

New Actuaries’

Kate,

LOo7002
B0 O
007333
o075 86
.oo7833
.cofoby
.oo8zzo
008308
.oolsng
08755
.ooSgoh
cogyal
-oogh77
LO1O000
LO10271
.oro501
.orofifiy
LO10g1 g
LOIL27]
,OII?!]
012321
L30T
L013710
o144 24
.U[;Ils

LO15775

Ratio of
Mueaal Life 1o
Mew Actuaries’,

e e
gl

Ffanaad®

5.8
e =]

<
==

-

!
L]

-
o

i

b ek

~F =F =i wF =i
—

[



TavLE V1.—Contrrned.

Age. & , Rate,

51 77830 Iy ' .o1ry8n
52 76519 G971 Lor2624
53 75948 1025 013496
54 74923 1agd .or4121
55 73863 1905 014878
56 Fayhh 1158 LO15014
57 71608 1100 Lo10744
L4 Jagon 1258 017867
59 Gg15 1364 019725
6o 67787 1453 021435
61 66334 1547 823321
6z fy78y 1710 .ozbioq
63 63077 1858 020450
by Gizig 10835 .B32424
fi5 59234 2101 835400
66 57133 2223 -038909
67 54018 2214 R-FLTR
65 52001 2254 Lo42778
6y 50437 2289 045383
70 45148 2376 .040348
7t 45772 2519 055033
72 43253 2779 .0f4250
73 49474 2921 Le72I70
T4 37553 3to 082577
75 34452 3243 094131
26 31209 jrzy 190195

New Actuarics'
Rate.

Beation of
Muueal Life 1o

New Actuaries’. I

.orbsrz
.C1j322
.o18315
019448
cozofigg
Loz1gho
023358
024892
cozhigs
.028720
L031043
-033057
Ja3h638
-039374
842331
045434
o4 8665
052044
L055088
-ofogsh
ohhB62
073682
.of1540
.090042
-097988
.195812

sl
73
T4
73
.72
i ]
.72
.72
74
75
75
.78
.81
.82

.8

82
LB
L8
LBz
.87
B8
.92
i
<05




TABLE VIL

Mortatity Table dediwced from the whole experience of the Company.

Age.

|
! ! |
l i EXFECTATION,
| o,
Laog -I',. | £ r,l', [ !l e —— e
| | |r Mutual | pr— Noew
| | Life. “ ! Aciuarics’,
—| —— = = e | P

5 . 0000000 | tosoon oy | .oo6ozg l 52.03 | 48.72 | s0.29
4.9973739 99307 6oo | .oobo3s | 51.35 48.08 | 49.54
4-9947449 | 98707 | 597 «sology | 50.05 47 - 45 48.573
4.9921126 | gSzo0 | 504 coobosl 4. 96 40, 8o 47 .89
4.9894766 | g76ob 502 .cobob | 49.26 | qb.16 7.03
4.9865 364 97014 580 | .ooboyz 48,56 45.59 | 4616
4.9841914 | o425 586 | .oaboB3 | 47.85 44.85 45.29
4.0815415 05530 554 5 .oalbcgy 4714 44.19 | 44,44
4-9788856 | 95253 | 583 | .cobrrn 40,43 43.53 | 43.61
4.9762233 Rl E 58 | .oofn28 45.71 | 42.87 | 42.82
4.9735536 | 94002 578 | .o0b147 | 44.99 | 43.20 | 42.06
4.9708757 93514 | 577 | -c0b6168 44.20 41 53 | 41.33
4.968188; | 92937 575 | -oobigt 43.53 | 40.85 | 4o.6o
4.9654915 92362 575 | .co6218 42.80 49.17 39.48
4.06275828 91787 | 573 | .cobz47 42.07 30.49 39.15
4.0000013 | ogrz21y4 573 .oobzio 41.33 38.8%:1 ‘ 38,41
4.9573255 | gobdgr 572 .opbz1h 40.50 18.12 37 .66
49545736 | gooby 573 | -006358 | 30.84 | 37.43 | 36.91
3.9518037 | Bogob 573 Loobgog 39.09 3b.73 | 36.16
40490137 88023 304 .o0of455 38.54 3.0z 3542
4.9462012 | 88349 | 575 | 006513 | 37.39  35.33 | 34.68
4-9433035 7774 578 | .o0bsy7 36.83 34-63 33-95
4-9404976 | 87196 | 580 | .c0b650 | 36.07 | 33.92 | 33.21
4.9370oot S6616 | 583 .0oh7 30 35 .31 33.21 32.48
4.9340073 | 86033 356 Joohizl 34.55 32.50 31.75
4.0310940 | Bsgq7 | sz coofigaz 33.78 .78 i 31.02
4.0286583 84853 | 507 L0704 33.91 31.07 3o.2g
4.9256121 | 84258 | 6o} LR LR 32.24 30.35 29.56
4.0224904 : 83655 | Gir | .oofzoeq | 3r.47 | 2g.62 5. 84

Age

1o

38



TaBLE VIL.—Continued.

Age.

39
46
41
42
43

43
40
47
48
49
e
51
52
a3
34

'

55
57

59
L]

M1

U
LE

66
L
08
6y
=

Tog i | i r ':":.f |
1 | }{.l.it‘l':ﬂ American
!

4.91g3007 | 33044 G20 .ooygbz | z0.70 28 g0
4.9160536 | 82424 | G630 .ooy641 ] 29.93 | 28.18 |
4.9127226 | 31794 [T .co783g J 26.15 | 27.45
4.09093047 | S1153 654 .codobz i 28,38 26.72
4.90578%93 | So4gg iy .oo83n1 I 27.061 26.00
4.g9021649 | 70830 (it .eofgln z6.83 25.27
4.-5984185 | 79144 Jo4 .colgor 26 .06 24-54
4-8045355 | 78440 | 726 -cegzse | 25.29 | 23.81
4-804907 | 77714 | 749 | .o0964e |  24.52 | 23.08
4.8862927 | 76p65 776 .otco77 | 23.76 22.30
4.58818042 | 76189 8os .o10565 | 22.09 | 21.63
4.8772814 75354 817 .orInIz | 2z.23 | 20,01
4.87242387 74547 874 G123 21.48 [ 20,20
4.8673074 73073 014 .o1240h 29,93 19. 44
4.8618857 | 72759 | 958 | .engmyr 19.98 | 18.79 |
4.8561275 | 71801 1008 .o14o26 19.24 1.0 |
4.8499928 | joy93 | 1ebo o498z 15.51 17.40 l
4.8434307 | 09733 | 1120 .o16e52 17.78 16,52 |
4. 8364000 636|3i 1183 LO17247 17.06 1685 |
4.8288533 | 67430 | 1253 .or8583 1h. 35 15.39 |
4.8207068 | 66177 1329 . 020077 15.65 ! 14.74
4.811898g | 64848 T410 021745 14.90 | 14.18
4.8023508 63438 | 1403 .o23b10 14.28 | 13.47
4.7019742 G1o40 | 1591 .oz5hg2 13.02 12,86
§.7860503 | Gozan | 16GI .o285018 12.96 12,26
3.7053283 I 58658 | 1790 Lezebns 12,32 11.67
4-7548250 | 56862 1905 33512 | 1r.Je | IL.I9
4.7400213 | 54957 | zozo 030745 ! 11.08 16.54
4.7237024 | 52037 | 2136 040352 | 19.49 10.00
4.7058745 | soBor | 2254 044372 | 9.91 o-47 |
4. 08G1O30 4354;@ 2371 .048851 0.35 S.97 ‘
4.06gq1z2 | 46176 | 2487 053840 | 8. 80 8.48

EXFECTATION.

B e RS
| Actuaries’.

28,
27
206
25
25.
24
23.
23
a2
21
20,
20,
4.
15
18,

|
16,
16
IS
15
id.
13-
13.
12,
12,
11
11
13

9

9.

&,

8.

=40
LGE

-9

23

.51

79

o8

.35
LG8

99
3t
fi3

-05

28
(3
ol

.32

68

.05

44
83
24
66

10

55
.ol
-49
g8

48

5o

i%

41
42

44
45
46
47
48 |
49
50
51
s
33
4
35

57
55
59

1
iz
63

63
G
07 :
68 |
69




4. 6403768
| 4-6137852 |
4.5843325
4.5516774
45154381 |
4.4751870
4-4304457
I 4.3800738
| 4.3252860
4.20335989
| 4.1948044
| 4.1082425
4.0327930
3.9374627 |
3.8310736
3.7123005 |
3-5796853
3-4315578
3.2660748
3.03“653
2.8745151
2.6435287
| 2.3853040
20065957
1.7737642
I.4127423
1.0089737

©.5573019
| o.o522004

Taprte V 1. —Continied.

& | =i ﬁ

| f, : .
1 | Muineal Life,

43680 | 2594 | .059393 | B.27
qre95 | 2695 | .o63560 7-70
38400 2781 | 072434 7-27
35610 2852 | .o80057 6. 8o
32767 | 2900 | o885 16 6.35
29867 i 2924 ! .on7 gz 5-02
26043 | 2017 i N CEERE 5.51
24026 | 2877 | .119746 5.11
1149 | 2801 132415 4-74
18348 2685 | .146378 439
15663 | 2534 161741 4.00
13120 | 2345 | -178608 3.-74
10784 | 2125 | .197085 | 3.45
8639 | 1881 | .z217272 | 3.17
6778 | 1622 | .230266 | 2.g1
5156 1357 263151 2.6y
3790 1095 288095 | 2.45
2701 | 856 | .316840 | 2.2
1845 | 640 | 346733 2.0§
1205 I 450 .378631 .87
749 300 412492 £.71
440 197 -448207 | 1.56
243 P18 LG8gbrz | [-43
125 il .524480 | L.30
50! i3 | _sﬁ-;ﬁlﬂ .14
26 | th | _Bogiizz 1.08
1o | 6 | .6g6501 08
4 3 f .G85z08 .87
L 1 | o.723790 70

EXPECTATION.

o
o
o

.88
.49

11
g
-39
.05
B
-39
.08

i

- 47

L A JRLT T T, T~ - N R

LI SE I E

L]

1. 66

1,19
Lo8

T
.50

American.

Mew
i Actuaries’,

o5

&

L]
"

~8 =F

=

WM fh e b ba D ode e e AU M

Ape,

I R . N R = ]

b B =TT L B S )

=

o o
- oK)

32
53
LE ]
85
26




TasLe VIII.

Expertence of New Actuarics’, males, and of Mutual Life for cack year
af fuswrance,

- 02 SOl S de e B =

"

o =ih R

19
20
21
22

*

+

5
adil

-
3

8
Jo

31

WNEW ACTUARIES'.

5214.

4483

3872,

U'I.Ull:l'll':ﬂ.

thtn dnin

£ Lt L tn

l\'.;-u

Dreanlus.

205
897
1032
1977
111r
[fulak]
999
049
885
853
g0
750
757
720
6o7
iz
Ha1
18
539
483
449
449
Fi -
359
345
312
23
244
230
231
183

> Ratbo of Mu:ual
= | Mutual Life Rate. | Life to Mew
Actuaries’,
Rare,
_r_ - =

00450 .co4q8 | 1.08
oo762 .0ohgg | 85
0og8g L0070 | 77
LOLIgD | 00855 [ 74
CLorguh Loogzd i
01308 o108 | Bk
01425 01835 I %
Le1450 .O1107 [ .74
00534 o1o02 ‘ .oy
.o1fizo LOII51 I
.o1801 .o1220 | LG8
.0178g o141 l .79
o102 o1 300 68
02132 . .elo50 :
Jo2252 ,n|z§3 I .;3
02439 OT444 | .50
L02551 AL | (i}
.62398 Lor8h1 |
.o2845 .e1861 .6g
o284z | .eIgoo 67
.ozghy .orhi8 .55
23317 | 02125 .10y
03432 .oz044 77
03376 | . 02002 .8y
03712 .03278 88
.o3goz ‘ 02634 LGB
24050 o301 .3
04045 | .02252 .50
24520 | 02632 .58
5153 | 02495 .48
04720 01878 .40

.i
y




TasLe 1X.

Experience of New Actuaries’, males, from ages 37 to 43—Average age at
cnfrance, 40.

Age. | Exposures. Deaths.
4o 12217.5 46
41 22600 | 168
42 20361.5 | 193
43 18451 I 196
44 16550 217
45 15478 173
40 14273.5 196
47 13085 170
48 11946.5 169
49 | 10054 -5 [ 175
[ 9040 1l
51 7l 148
g2 drir .5 1444
53 | 7331.5 137
54 | 6632 | 173
55 5858 { I3
56 5203 ; 18
L) 4724 | o
55 4267.5 131
59 3748.5 192
o 336y 194
b1 3035 95
fiz 2710.5 560
03 2417 HQ
[ 2123.5 a8
3 1811.5 76
Gy 1583 a5
by 1363 G35
[ 1187 fic
iy 1032.5 13
70 886,58 46

Adjusted Rate,

Ratioof Mutual
Life to Wew
Actuaries',




TagLE X.

Expericnce of New Actunarics, males, from ages 0 te 36, Average age at
citfrance, 2q.

Exposures,

39273
q1282,

Gzlz6,
55775,
49534,
40971 -
49933
37137,
33502,
3o3060.
27323
24392
21906.5
19637
17000.5
157115
T4121.5
12515
11200
oi8s .
HBE50
7957
Jio0
6345.
5575-
4853.
4268
3762.
3273-
2847 .5
2408

vy By fy dony Brw L Ly

L G o

RS ]

Dreaths.

140
412
474 ‘

403

i Adjusted Rate,

L0037
.0057
.0073
.oo8s
L0005
olal
0103
.ol1o2

.e1e5

.o1of
.GILI
o117
o122
.o12q
0137
o143
.orgs
o150
0163
caiby

A=l
Lol B

L2103
Jo2el
9211
L0223
L0237

.0253
o272
L0292

L0314

Ratio of Mutual

| Life to New

Actuaries’.




TapLE XI.

Experience of New Actuaries', males, from ages 44 to 54. Average age at
entrance, 40.

Age. Exposures.
(1 Fes
49 9585.5
5o 17506.5
51 16076
£2 14004 .5
L 13495
54 12318
L] 1317
5h 19301.5
57 9304
58 8559.5
59 77495
ho Ggyo
(i} Gz2g3
62 5bzo.5
63 gozz
64 4478.5
65 4o18.3
66 3502
63 316z.5
i1 2790.5
fig 2449
70 2104.5
7 1895.5
72 1633
73 1401
T4 1189.5
73 989
76 830.5
77 o7
i 503
79 463

S

Dreaths.

170
218
233
231
235
237
z1h
212
207
z1h
200
EIS

Rate.

.oohy
L
.a13h
L0150
Lonhg
.olgt
L0200
L0210
Laz22h
.- L
L0270
L0287
L2341
o356
L0372
LO4LI
SO443
SO0 3
SO553
0537
0535
Lobar
Loh8h
0727
-O757
Loqh7
N1k
o870
1033
JIr27
. 1o8o

Addjusted Rate,

| 0080
| .OIGE
B2
"oI5o
o1
| L0087
D202
.o21h
L2353
.D'_"_I;D
L0275
.B360
0325
.0352
0380
D400
' L0420
o450
N
L0515
o507
-1
LobhS
0743
o812
o870
-8934
Lop S
L1033
L1074
LIT0

Ratto cf.\l:u.lll:l.l

Life to N

W

Actuaries’,

1.C0



TapLE XII.

Lixperience of New Actuaries’, males, from ages 55 to 75. Average age at
cuirance, 50.

Exposures, Dieaths.
3J151.5 39
g8k 14%
5221.5 143
4752 180
J302 170
3908, 155
355t 147
3101 186
2806 16y
2483 157
2191 140
1929 148
16765 126
14064.5 (14
1284.8 121
1e98.5 08

935.5 95
8o3.5 G
693.5 8
572 G35
478 it
381 67
241 42
234 32
194 38
140.5 24
193.5 20
26 It
57 L1

g 5
25 L

81 7
Lo2q8
S-EVE
Q370
. OO0
L0397
R-FIP
o583
0585
.oh32
.oh3

.o:ﬁ?
L0752
=R E
LE42
.abga
L1044
Loyt
1211
La13b
L1381
1759
1443
L1368
. U
.ljgﬂ
L1532
2105
-3333
L1329

Inilh of Mutual

Adjusted Rate. | Liteto New
i Actuaries'.
S t
.0154 I 1.60
LB213 I 8o
L0270 I ol
O34 | .67
0377 ! LG
0429 -Gy
T k] | 67
0525 Bl
.0O573 .72
Lab3o 73
o678 -1
.oj2z2 <73
8777 o
o821 g
.ol g1
.0903 .76
on 2 I <75
1038 | .72
L1133 | 74
1252 by
1358 1 73
L1403 .76
LI550 «37
L1625 .83
172 .85
.185 B4
. 2020 .81
2227 .76
2463 Lqe
2732 63
- 3935 I -57




Comparison of the actwal mortality, all ages combined, with that predicted by the

TarLe XIII

American and New Actuariess Tables, for different years of fnswrance.

Years
of Years of Lilke
Insur= Exposed,
1 406475
a2 | Bhgrg.5
3 14939
4 60224.5
] 58277
0 4ofog
7 30400
8 28630
a0 19gh3, 5
19 15258q.5
1T | 12542.5
12 10710.5
3 0485.5
14 | 8574-5
L5 T310.3
10 ! bf0.5
17| 57360
13 4944.5
19 | 4137
20 | 3473
21 ! 267
zz | 2635.5
23 | 2345
24 | zo72
&5 | 1738.5
26 | 1200
27 gh1.5
28 | L3
2 456
30 240.5
30 iof.§

Totals,, 578112,

e ——

Actunl
Ireaths,

247

566

ProvasL: DEATHS.

American, ‘ AEIE::':H._
AChers. | eniIg
872.70 | Bgr.76
776.86 Sor.zo
708, 26 738.51
G43.54 O76. g0
ghy .21 oo, 53
405 .42 qob.0f
345.45 373-32
248.97 267 .0h
194.74 210,36
165 .10 175.93
146.33 159.59
136.01 148,11
128,84 140._43
118,97 128.73
1o.18 120 .00
Iﬂ]’,ss IID,SE
2.53 | 1eo.04
82.57 go. by
74.93 ‘ 80.95
67.91 *3.10
64.07 68 76
Go. 72 64. 80
56.87 fio. 47
51.45 56.00
4. 54 5 42.48
jz.oe | 33.64
24.32 25.31
17.93 18,52
10,53 10,03
5.0 §.22
e —

Ggoo.36 | 7265.76

RaTio or AcTtvan To
PrOBABLE,

American.

:33:

27
I.033

<955
904
033
LAz
797
BT

839
ol
0
LG
570

=392

New
Aciuaries’,

503
32
I
. 76l
799
B3z
B2z
840
LT 40
837
055
052
BT
b4
718
791
L8738

eeeee—



TapLE X1V,

Showing the number of entrants at the different ages, the number of deaths
out of the same in after years, and the ratio of the actual deaths to the
deaths expected by the American Table.

Ape at | Number of
Entranis.

Entrance.

8og
1425
2003
25488
3045
3855
3328
4125
4342
4541
4717
4394

Dweaths.

(£}

170
174
168
213
R L)
202
202
E30))
213
203
213
195
194
159
160
173
178
16
147
1203

Ratio of Ae-
tual ta Pro-
Bable Deaths)

850
047
.81z
g5
L8258
.70
LB87
LBR3
784
740
L8114
. -
785
<793
L8200
.78z
774
838
785
.Bog
-757
.744
803
LBogh
878
.75
L7609
635

48
49
5@

Ageat |
JEntrance,

Number of
Erntrants.

1513
1321
1200
973
023
763
[i%.151
5%9
464
Jat
357
235
202
147
123
8o
61
41
14
a0
il
| k=]

0

R ]

I F—

S R ST Y- 8- T

| Dieaths,

Ratio of Ac-
| tual 1o Pro-
bable Deaths,

7935
LB28
LBog
.849
.720
-b53
.83z
.Jo8
.Bz23
833
573
L840
-057
L6806
16
950
949
| 538
I I.E5d
[
‘ .16

224

I.932
| <725
| 333

1 .000

i l:‘r;gﬁ




TaBLE XV.

The rativs of actual mortality to that predicted by the American Table during cach
quingueiinm followinge e dateof Tiswrance.

RATIOS DURING

| Average
A
. 4 _ o e S R SR for
Entrance, | whale
Ist 2 3{1 4th | sl fitls bamve.
Five Years. Five Years, | Five Years | Five Years. | Five Vears, | Five Years.
20 1o 24 B L 1.003 I.I43 1. 0b6 1.220 Sgso | 870
25 to zg 14 | .083 787 848 1.855 1.600 Bz
30 1o 34 716 .9I1 931 <0I7 b 531 | .Beb
|
351039 | 694 843 1.000 - 86o -938 969 | 797
49 Lo 44 l 723 Bgh : .88 077 kL .532 LB
- I
45 tog4g 674 | Bor | 730 . 120 LOrh 516 | .758
( |
|
50to54 | 730 | -753 LTl .Byo 1.2604 By 774
|
55 to 50 b33 | +833 L8y Qo2 1.18g .86z <747

ba to 75 BeG | 781 1.185 .58z L1732 833 . 789




TasLe XVI.

The influence of duration of Insurance on the ratios of actual to probable mortality,

by the American Table.

RATIOS OF ACTUAL To PROBARLE MoORTALITY AMONG PERSONS WO HMAD
BEEN IMSURED.

e, ! !
R | SAE G TEE | oW | e |t
—_—— I
20 to 24 810 LB61
25 to 29 Lhgo 1.135 .520 S g
3o to 34 LGBy LBy 1.088 5 va
35 to 39 -754 -gb5 .go7 | .y6z
40 Lo 44 Al 2 LBy Sg3e | 1.00% 1.098
45 to 49 . 769 -B6y -877 I -917 875 -935
50 bo 54 673 B3y 1.017 .Ba2o 1.018 057
55 LG 59 Jhgo 817 .fes | .9II .8o3 708
G o g 750 7187 709 | 1.815 LI .g8a
65 to g .g26 LT00 L5090 I.T2y I.045 LR
7o to 74 G5 .78z 2T JB31 1I.136 L5140
75 to 79 oz 1.124 1.096 954 1.067 663
fo to 84 347 y42 «763
Total Experience. 713 877 -883 -927 947 -751




TapLe XVII.

First Year's Expericnce, Mutwal Life,

Age. | Exposures. iTJE'-tllll-.
!
g
20 383 1
21 651 | 4
22 o47.5 | 3
23 1240.5 2
24 1470 | 5
z5 1856 | 8
26 1847 7
27 1990 7
25 2114 Iz
29 2113.5 4
30 z291 o
31 2142 1
3z 2121 4
33 2135.5 G
34 2122.5 15
35 2aby 9
30 2003 |
37 | 1830 i 5
38 1746 o
a9 iz | 1
40 1705 ‘ 5
41 1414 s
42 1336 | 5

Rate. Adjusted Rate,

ool | o031y
oogS7 .00321
00317 | .o032%
ool E Le0324
co34e | 00334
o043l OO0
00379 .oo346
oo352 .GO352
o568 -00359
o0 8g L0367
ooz L0375
GO5T4 0038
ooy .CO304
ooziy . QD405
L] LOO4LY
BO435 L2430
QUSJQ -00g44 |
o04317 . SO 0E
GO T S E i
Loah7 8 LA
00293 .00515
ao212 00537
no376 .eo5h2

-

| SUM OoF DEATHS,

Cﬁmpuled |_

caths.

b

~i w3

L=~ T S S P
Q da fw S

o O OB 09 0N 0% DD OB 08 &5 08
oy 0 G ode VO WD W b

b I |

=

L

i o~

| Acruaal,

104

| 115

Computed.

2

I.:I'
0.
28,
35
42
50.
59-
67.
i5:
54,
03
102,

B otn o oth g

Wl W om

b da G e W S 0O M W

L




TapLe XV —Continned.

! . SuM oF DEATHS.
Age. | Exposures. |Deaths.|  Rate.  |[Adjusted Rm-.é Comipated :

i Actual. I Computed.
43 1198, 5 ] .oabby .oog B8 7.0 162 166, 8
44 18405 8 .00731 Loo017 G.8 170 173.6
45 1027 8 .eoyTg .ealgr 6.6 178 180, 2
0 0913.5 5 ~C0547 ~oolid G,z 153 1564
a7 764.5 9 | o177 | .coprg | 5.5 | 192 191.9
48 745 6 | .oo8o3 .00759 5.6 198 1975
49 647.5 6 -eog2] o003 | " 5.2 204 202.7
50 033 5 ooy 8y ~oafs2 5.4 260 ze8.1
51 473 5 | .otosy .00905 4:3 214 212.4
52 435 3 f Lologg cooghz 4-4 200 2168
53 375 2 : o053 .01025 2.8 221 220.0
54 335 Z s L0507 -oleg} 3-7 223 224.3
55 258 3 Ler1hy Lor16d 3.9 226 227:3
56 zz5.5 1 .OO443 L1250 2.8 227 230.1
57 188, z LOI05E 01330 z.8 229 232.6
58 175 z | .ollg : .o1436 2.5 231 235.1
59 114 1 ; .oolyy 01543 1.8 232 236.9
Go 09,5 4 | .o4om0 .o165g I.7 236 238.6
] 73 | z i R-EE T L1785 [.3 238 239.9
G2 1 | 1 | 01630 .OI023 .2 239 241.1
63 195 | z | .o3003 L0207 4 B 41 241.9
.y 3o I | .03333 02238 5 242 z42.6
T 20 ! 1 | 05000 .o2418 .5 243 243.1




Mutuwal Life Experience from ages o to 30.

TanLe XVIIIL

Awverage age at entrance, 29.

Age. | Exposures.

20 30017
10 g2185.5
31 44297
32 388s2
33 349235
34 | 28753.3
35 22803.5
30 Ih771.5
37 T1953.5
38 9369
39 7778.5
40 665G
41 5024.5
42 5302
43 47205
44 4148
45 | 3007
46 J131.5
47 2616 .
48 2199.5
49 1869.5
5 1671.5
51 1399.5
2 1334-5
53 1116, 5
54 533
55 s
50 419
57 250
58 152.5
G2

=

Dieaths,

iig
209

286

200
274
250
203

Fate

TR
0057
.00hg
Lahs
o latd |
~ooly
o0dg
00T
N1
L0083
LOONZ
L0105
L1l
L00g 1
Jo08g
Lo1ol
LOO0T
0131
D103
o118
LOLOT
o108
2173
SO0
Lorhr
OIg2
o2y
L0234
o =F L]
-TaTa %
Lo

Adjusted Rate.

0037
«DO5 3
.oohi
S0Th
0083
L0080
0050
.o085
Lo0Hs
0087
LDDES
Leog]
oo 2
Loogh
-1k
SOI0T
.o1at
So1oh
oI Ia
LGI15
TN
Lo145
o1hg
o182
.03
0197
L0194
.o18y
o107
0143
+O112

158 Year's Rate,

L0037
o038
-0030
G040
0041
L0043
L0043
R
0040
L0048
0050
L0052
<0054
L0030
G050
.aoh2
Lol
oehs

DT 2

P

Laash
.aolo
Lools
L2090
.oogh
L0102
Le1eg
SOLLY
o1z

G134
L0144
o154

Ratio,

R T R R T I R T T F O
M IR Tt By e R et T e B N Bl Sy It Tt el BT ek T o T i S et




TABLE XIX.

Mutnad Life Experience from ages 37 to 4&.. Awerage age at entrance, 40.

15t Year's Rate, |

Agce. Exposures. Dreathis, Rane. Adjusted Bate, Ratio.
4o 10845.5 47 0043 .0o52 0052 1.00
41 19241 126 ooy .oobz LO054 1.15
42 16522 1q 0070 .GOTZ oo5h 1.29
43 15119 138 LBE01 .oofo LOO5g .36
44 13435 113 ooy .coff Joohz .42
45 T1638 116 S1G0 ool Loahl 1.45
i 03124 92 oogg ~o102 | oobd | .50
47 (ol 5 aog5 Lo1ad L0072 | I.50
a5 4086 2 oIl Lo oo7h 1.5%
40 3578 50 a1 4o Jo125 Loolo 1.56
S0 2030.5 3z c1og L0130 Sools 1.064
51 2488.5 42 a1hg .O143 T T.5G
52 221 4o o130 0140 ~oogh 1.55
53 1992 23 TR ES o158 | o102 E.55
54 1752.5 i3 o188 Lorhy L0184 .48
55 1517 22 or45 e10 LOI17 .37
5 1352 20 org2 .o17h . 1 £.41
57 1152 5 er30 e180 L0154 .39
g8 074.5 23 oz36 L0109 L0144 I.35
50 824.5 2z o2y Lozi8 LOI54 1.42
i F16 G ol2] L0247 166 | 1.40
1 G285 21 0334 JB255 o7 | .33
[TF] £54.5 15 o271 L0273 .orgz | T1.32
63 492.5 12 0244 0297 0207 | 1.43
[ 424.5 18 L0424 L0319 ozzd | 1.3z
65 322.5 [h] L0279 0338 L0242 I 1.40
i) 250 8 o320 L0355 o201 1.36
g 179 3] o167 L8370 0283 I.31
[ 128.5 o .ogbhr L0382 o307 1.24
gy 67 4 0507 0343 0332 .18
70 33 1 0303 LB4e L0359 1T




Mutual Life Experience from ages 44 fo 54.

TABLE XX,

Age. Exposures, Dieaths. Rage,
49 | 7465.5 G -co82
59 | I3215.5 104 .oof3
51 rufigo 128 =1 -t
g2 I roghs. 5 116a LI
53 | 0247.5 108 LOTIT
54 | 7922 04 LOT R
55 | ER T a8 LT
) ! 4400 75 o170
57 2914.5 49 -0168
58 2071.5 37 L0179
59 1635.5 46 L0281
6o | 1375 10 o218
fit 1210 23 N-110
bz | 1076.5 11 L0102
63 042 14 SB149
g Bi6.5 25 L0205
G35 700 3o 0423
66 6o7.5 30 -C4094
67 524.5 25 T
63 411.5 15 L0365
LT 355 5 0423
70 3II.5 13 o482
71 291.5 §] Loy
72 230 i3 L0783
73 183.5 17 0927
74 129.5 8 R-HE
75 88.5 G .of78
70 65 3 L0308

] 39-5 a L0000
‘] I I o526
79 1.5 @ LOO00

| Adjusted RBate.

15t Vear's Hate,

.oolo
=l
N -0
.ooqh
oloz
.o10g
oI
L0125
2134
0144

0154
N-31

LOIT0
.o1g2
0207
0224
L0232
L0201
L0283
.0307
8332
o3
L8399
L0423
<0459
-0499
L0542

Average age at entrance, 49.

Batho
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Mutual Life Expericnce from ages 55 to 75.

TapLe XXI.

| Adjusted Rate,

|
st Year's Rate.

Average age at entrance, 59.

Age. | Exposures, Deaths, Rate, Ratio,
|

gq 1319.5 20 0152 L0154 0154 .00
i z287.5 3o L0131 .OITI o166 1.0}
1 zoje 37 or8z Lo1g2 o178 1.08
Gz 1785 46 258 L0217 o192 I.13
63 1551 46 0207 o248 .0207 I.20
04 1295.5 40 L0300 .o282 .o224 1,26
05 975 25 0250 L0321 0242 I.33
i bgo.5 | 23 0384 03060 o201 1.40
67 414.5 | 17 o410 SO41g 0z83 I.40
63 271 : i1 .0q00 0402 o307 I.51
Oy 198 | i | .055f L0470 .0332 1.44
q0 158 | 1o | o33 L0524 L0359 1.46
71 132 f 0455 o550 0300 1-43
72 114 7 .obrg .o5hg 0423 i.34
73 95-5 5 -0524 -ofirz -0459 1.33
T4 79 4 .o5of .ohBz LO4G0 1.37
75 065 i Lolfz 0733 L0542 1.35
76 53.5 (7 LA121 L0745 e as
77 42 2 0476 o835 E=o:
78 375 3 o800 .of65

79 32-3 4 1231 9905

2o 24 3 0833 . 1005 i 5
1 19.5 3 L1538 1 ; .
3z 15 o . CoOo -1345 . E
83 14 4 .2857 L1463 . .
By i 1 L1067 1550 s g
a3 5 1 . 2000 L1635 . %
B 3 o . OOOo . 1fifg . 5
&7 z o . D000 L1722 : %
a5 z 1 . 5000 L1733

Sy o o | att.T 1723




Expericnce of the New Actuaries, males, from ages 20 to 24

TapLE XXII.

entfrance, 22,

Age.  Exposures, Dreaths
22 7270 22
23 12857.5 76
24 | 10845.5 79
35 9360.5 53
zh | B116 ey
a7 | 7152 [i%
28 i 6303 iz
29 ' shat 56
Jo ROIl.§ 41
3t | 44725 45
32 | 3959.5 44
33 | 3594-3 =

34 3945 43
35 | 2y1y 2
36 2415.5 36
37 ' zig8 23
33 1 1923 30
39 i 1603, 5 0
40 ! 1486.5 25
41 | 1293.5 14
4z | 1166, 5 8
43 | 1053-5 22
44 | g17.5 7
45 B3o0.5 8
46 734 8
47 630 i1
48 | 549 9
49 § 490 7
39 | 433 ]
51 | 370 8
52 327 4

Rate, Adjusted Rate.

o030 | .0033
oo5g o051
00T 3 | .oobs
0057 0077
L0085 Lo0Eg
OO0 L0001
EI00 ) + 0]
o O LD
Loofz LJoogT
Lo1al Loog7
LOILI orog
0083 .elio
L2130 SO120
o1l L0120
BL= B ) Ml B Le]
LOT30 LT
L0187 L1406
.o118 LOT44
0168 L0137
o108 .or3h
ooby SOT42
.oz0g OL37
.Dlﬁg .mjg
oo 2L

.-!:-lgg o153
2173 .
o1y LOL57
9143 0155
"OII5 M ET)
L0213 LOIg40
S22 o128

Average age at

Ratio of Muatual
Lile 1o
New Actuaries’.




TapLE XXIIL

Mutwal Life Expericwce from ages 20 io 24, Awerage age af entrance, 23,

Ay, | Exposures. Dreaths, Rate, Adjusted Rate, | 134 Year's Rate, Ratio,
I__ 1 — —
22 4722 15 .0032 L0033 0033 I.00
23 So18.5 53 .oohi LSOO L0033 .48
o 0524.5 50 Loofh ~oof3 0033 1.91
3 5527.5 16 oohs Jooyz L0034 2.12
20 4603 | 24 .oogl .o07g G035 z.26
27 3842 4o -1 N Jonl3 .0035 z.37
=5 2041.5 17 | .oogd .oods .o0o3h z2.31
2q 2031 15 L oo8n Lol 2037 2.10
30 1425 11 .o0y7 LEaTY o038 2.08
i1 1agb.3 9 .oolz .oodh oozl z.26
iz gad (1] Lok L0042 OO 2.36
33 775-5 7 Eaga + 210 - 0041 246
24 G658 11 .o1fio LOI0g o042 z.48
35 623.5 5 o1zl .e1e8 L0043 2.51
36 539-5 4+ | L0074 0107 0044 2.43
37 463 | d | oadh 1001 .eogh 2 41
38 391 2 1 =114 | N 14 Le048 2.19
30 326.3 | b 0245 0104 .CO50 2. .08
4o | 255.5 | = oa7s o1eb 0052 2.04
41 205.5 i 1 L0040 L0113 L0054 2.09
42 165, 5 | 2 LET1G o120 . Go56 2.14
23 146 | 1 Loobd L0133 o050 2.28
44 133 | 3 cazzt L0139 .oofz 2.24
45 119.5 | 2 .o1h7 L0140 .cobs 2.15
4 a5 | 1 o105 L0132 .cohs 1.94
47 58 L0172 Lo11b 0072 1.61
48 38 [ o N<TT11 | .oo7h 1.20
40 26 o o 0057 .oolo .71
50 1§ ] o LOG15 .cols .18
51 12.5 ‘ o =] [+ MLl B o
52 7 o o =] . oogl o




Mortality expericuce of the Mutnal Life, exeluding the first five pears of fuswrance.

- =

TaBLE XXIV.

Ratio of AcTUal DEATHE TO

Years of Life Actual e
Age. Exposcd. Dreaths. Frobable Frobable
Exposed, Deaths, Deaths, New
American, Actuaries’,
| oto 10 131.5 1
11 27 o
Iz E3 o
I3 %3 )
14 20 -]
15 ] a |
1 17.5 o |
17 20 @ :
I8 16 o .
19 28.5 o St e G
20 52.5 1 Sorgegs 2,441 z.933
21 75 o
22 112.5 1 .0o888g 1.124 1.784
23 18p.5 3 LO15831 1.8 z.259
24 333.5 o W R et
- 537 7 -O13035 1.616 1.862
20 878.35 10 o11383 1.400 1.0604
27 1300 9 -00f447 -787 879
28 20t0. 5 13 008778 1.062 1.157
9 27545 26 L200439 I.151 l.205%
30 3641 21 o5 768 BBy | .15
3t 4398 38 Joo804o r.o15 | 1.051
z s18o.5 37 | 007142 B2 854
13 2056 58 L00nhHg 1.111 T.133
34 G678 = | .eroo3z 1136 1.146
is 7572.5 ey LoegII2 | .ozl 1.013
3 By G 008131 .Bg5 .B7a
i3 856,35 73 | .ooBsig | -923 Qa1
38 8045.5 &1 LQonos5s .z .ok
30 G442 &6 L0aq 1ol 050 887
qo a7 a5 oogTh; 997 930
41 gz 74 -007531 | -753 208
2 G772.5 ) oolaly | -7 741
43 g7ho. 5 70 LSo0T 780 . T4 finyo
44 Q300 5 164 .orofig [ 1.000 024
45 [N 84 | .oolyon | .78 To7
46 9324 2 -0og883 -855 -760
47 S8gh. 3 104 .orrhgo .974 g2
43 844 99 -oriy23 <937 813
40 8a30 88 010047 -835 v
50 75045 93 .or2509 .god 703

Agre.

o Lo 1o
N |
1z
13
13
15
3]
17
18
Iq
20
2l
3
23
24
25
11
27
25
29
i=]
3t
32
33
34
33
16

| 37

38
30
40
41
42
43
-+
45

46

47
48

49.
50




TABLE XX1V.—Continued. ;

| RaTie oF AcTUAL DEATHS TO

e Years of Life Aetead [T T ]

B Exposed. Deaths, | Probable | Probable Age.

1 | Expaosad. Dreaghis, Deaths, New
; | American, | Actuaries .
| B i e

51 1004 [NEs 012123 B34 734 5t
52 6530 22 LB13476 B36 | 778 52
53 G138 s LOT4OIT 858 | 765 53
54 586 16 | .e17587 i.011 I 00g 54
33 5245.5 a7 ordggz g6 | . Bgs 55
50 4021.5 fig 014930 .751 o 0]
57 4119 ey Lo107gz2 .785 .71 57
58 3hos l i1 co10gz1 .738 (80 58
50 3232 | 67 .0207 30 -839 776 59
[iT] 2840 | (it 023868 -Bgg 831 G
b1 2534 [ .027230 2043 877 a1
Gz 2183 i 51 223302 - 747 gy 6z
63 1887.5 50 .o264g0 .780 726 63
4 1l i 57 oighag Ll .05 by
65 1350.5 | 46 034061 849 .Bog 65
i 1z i 48 o42hzg o 038 (i}
67 93¢ 4o SB43001 003 B8y 67
63 753.5 | 36 047777 -919 918 68
69 Gt i 23 037643 LGz 72 )
jo £5O7.5 24 LO47291 .03 770 70
71 Jof 23 Loghbzo .837 847 71
72 319 24 +07R235 1.020 1.021 72
i3 244.5 15 2ol 2o .750 -737 73
74 172 15 .ofjz20q 1.002 .ghE T4
i5 136.5 1 ofes 86 B4 | B2z 75
70 180 11 110000 1.075 1.040 76
7T z.5 12 65517 1.490 I.462 77
78 g6, 5 i} LO50400 402 - 401 78
79 38,5 3 0770922 562 Loz 10
Sa 30.5 5 163034 L.135 1.182 Ho
81 13 2 LITEITI .ot . 745 a1
Bz I4.5 F 137031 .701 L858 B2
g; 0 I LETRLLD . 580 G638 83

4 ] o T ] e 84
gg 5 1 . 200000 Byg 087 gg

3 o He L R

87 3 o - . 37
gﬂ 2 o fil fini e 33

0 z o D) O CRCICNY 3’9
e z I L FEOOCG 1.180 ] 1.8¢0 0o
a1 | =3 o1
g2 1 1 1.000000 1.587 3-333 92

Totals.. .' 242095 3027 012503 LB8x | 826
R D - _— e ]




TapLe XXV.

Synopsts of Fable XXIV., in groups of five years.

Years of LLi f .Aclu.ﬂ Dm]n,:

.

Age. Ex
o to 14 227.5 | '
15 Lo 19 1og | =
20 to 24 763 5
25 to 29 shu6.5 jo
30 o 34 25883.5 2t
35 W 39 42040 .5 375
lad | 480895 428
45 to 49 | 44329.5 | 467
5o to 54 33042.5 455
55 to 59 o823 363
6o to 64 11053.5 | 20§
fis to Og i 4771 | 193
7o to 74 | 154 | o1
75 to 79 i 3908 40
Bo to By 78 L
85 to 5y ‘ 15 ': I
99 10 g2 : 4 1; z
© Towmls, | 242005 | g0z

533

a2l

1y

42

12

|

2.

.82

3412

507.
439,
340.
-57
42

American,

5t
A3

40

Tl
i1

- 33
.78

37

=

PrROBABLE DEATHS,

RATIO 0F ACTUAL TO

PROBABLE,
Riekmeien, | s
| | - S
[ 1.45 | 45 Lga
51 'i oo .00
5-42 B2y4 -923
57.01 t.714 t.z1g
#18.78 | o8y 1.010
41342 -949 907
sie-75 | 855 797
fios . 54 1 LBy ST
| 5753-33 - 807 794
| 482, 31 B2y + 753
3660 ofb L Bk F .Boh
| 227.27 . il 849
117.66 ] 858
| 43.52 945 910
11.94 | 782 | .B38
! 3-37 | + & &0 gy
; 1.16 | L i 1.724
| 3666.:_,& ._83;_!_ .H26




Tapre XXVI.

- Mutuwal Life Experience—cxcluding the first five years of Insurance.  Adjusted
by Tnterpolation.

o, o, |
.I’l::c.: i i, I ‘,-* Aze, £ i, E |
25 95304 903 | 009475 51 74922 b3 -o12880
26 04401 814 | .oocBb23 52 73957 1029 013013
27 03587 842 | .ooBggy 53 72028 1977 LO14708
28 092745 qub .ooB583 54 71851 1105 L1539 }
2 91949 735 007904 55 70746 1144 .o1bijo
30 Q1214 730 Loofoo] 5 Goloz 1180 Lo1hg5g
3L 00484 750 .ooBzlg 57 GRg22 1207 017641
32 89734 133 .coB1bg 54 hrz15 1261 Lordz6r |
33 8goo1 77t | -ooBbby 59 65954 1352 020499
34 88230 782 | .oo8363 o hyboz 1420 .022073
33 87448 789 | .oogoz3 | 61 63176 1523 024107
36 | Sbdgg 784 .0ogayT 6z | 1653 1670 .oz7087
37 85875 767 -coBg32 | 63 59983 1734 029742 |
38 S5108 755 LeeBiTI L 55109 1897 .032595
30 84353 738 e08749 63 56302 2008 035663
40 83615 716 Joobghy 66 | z4204 2126 B30157
41 Sz8gg joI LooBygh 67 | 52168 2132 .o40868
42 Szig8 713 Loebiyg 65 | soa3h 2195 .04 3508
43 B1485 7lo 008713 iy 47841 2243 Lo40884
44 80775 735 | 229200 7® | 45508 2322 +050023
43 8o040 773 -cogbs8 g1 | 43276 2420 -056059
46 agafiy | 816 NIL-ENT 72 | 4oB50 2650 .obgo13
47 78451 230 .o1o58c 53 | 38104 2763 872341
4% | qy621 B -1 W F ] 74 | 35431 2921 ofzg42
19 76753 go1 | .or17ag | 75 | 32510 3063 .094217
50 75852 g3jo | .oI220I 701 - 20447 2982 .1e1267




TasLE XXVIIL

Mortality Table dedweed from the experience of the Mutuwal Life, exelnding
the fivst five years of Inswrawee.

Age.

O O e S o e S S St T S A IS S ST ST O O T Y

i-uz: !r ‘rr
0000000 100000
-990.4672 99190
0020327 H53806
0893004 97588
9358578 967g6
82310 obore
9787732 95230
9752204 94455
7167061 36506
bRz s 9223
-gbys630 G216y
~ghagggl [TETR
9574295 9o663
9538534 H0919
.30 2000 Bguso
Lg4hhyEL 88,446
9430769 87716
-9394630 86939
0353401 Bhzh0
-9322030 85547
.g2853507 By5z0
.92485803 Bqr1h
RVER B =% &34&5
9174779 82695
SOT37 404 B1ga6
LRG0T 44 d12y
Lgobrghn Bagto
0023413 79862
HgB4652 79153

702

=80
775

799

4 b=




TarLE XXVIL—Coniinned,

Log 4 o, I— ‘-3'-'-3 Expectation.
4.8045425% 78441 715 LOOgT12 Jo.07
4.8q05671 77926 719 Loog248 29.35
4.880653109 Tqe07 524 Lo0g402 28.61
4.8824292 76283 730 .00g577 27.88
4.8782501 75553 739 BEGTTE 27.15
48730847 74814 748 .00999h 26, 41
4.86g0215 74060 750 o1p248 25.67
4.8651478 73307 772 010533 24.93
4.8605491 72535 787 010855 24.19
4.8558001 71748 Sog .o11219 23.45
4. 8500001 70043 B23 .er1h3n z2.71
4.8458283 7o118 S48 o120 21.97
4.8405429 g7 875 o122 21,24
4. 83502061 633495 e 213217 26.50
4.8292476 67491 937 -013890 19.77
4. 8231731 6655 975 .014050 19,04
4. 8167638 h5579 1017 Lor5508 18.32
4.3000758 G5z 1004 .o16470 17.60
4.8027504 63405 1116 .OI7575 16. 88
4.7950586 62382 1174 .o18814 16,18
4.78680058 G1208 1237 .020214 15.48
4.7779412 59971 1307 021704 I4.79
4.7683716 A0y 1353 023578 14.10
47550091 57281 1466 -025592 13.43
4. 7467497 55815 1555 027800 12.77
4-7344700 gqzho 1652 .030431 12.12
4.7210540 gahod 1753 .033323 11,490
4.7003302 sofzs 1860 036585 | 10.87
4.0go1490 48gn3 1973 Jogozil 1o, 20
4.06723029 47022 2088 04 44O1 g.67




e —

Log /,

6525734
6307300
LhohyTog
57951260
5404706 |
5150536
4785049
43006004
. 38gh8g0
+3370696
2780204
2116933
1371342
0532642
.g588628
-8525499
.7327042
-5977 398
- 44547906
2737243
.o790158
Boriyzz |
JGrg2183

-3353572

LO2C4OTH

NN XT3

L2h2yo40

.BoBsq01

- 2053304

O O m o B b B 0 G D L Lk D L Db e e e e e e e e e e e e

TaABLE XXVIl.—Continned,

44054
42730
40400
37070
35438
32800
30096
27328
24520
21739
Iﬁgﬁﬂ
16281
13713
11305
gogh
L2
5495
Agbo
278g
15878
1202
726
411
21
195
46

15

(1]

z

2204
231"!
2433
2538
2632
2710
2768
2799
2799
2762
268y
2568
2408
2200
1975
171
1445
I171
gll
G676
470
315
195
11
39
28
12

-eqgoby
-0543509
.obozog
Lohbfzg
074273
Jolabnh

Logighn
02417
LArgogh
127128
L4633
157750
L1701
L105300
217135
L241048
207217
~205720
. 3ahigy
330070
-395007
433702
-473814
515771
+550200
LTI
Jg8563
T ELE

. 730038

Expectation.
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ACCORBING TO

Actual
Experience,

(2)
g2.28
04.79
07 -49
100.37
103 44
10,74
11, 260
I14.02

118.05
122.30
120.97
131.91
I37-19
142.84
148.8q
155. 36
162.2

195.33

TaprLE XXVIII.

Net Annnal Previioms to fusure $10,000.

American

Tahb!

le.

(3)

T42.
145.
T40.
153.
15%.
162,
166,
171.
177.
182,
158,
164
201 .
208,
215,

L E)
E

23T,

250.
zbo,
27L.

Difference. Age.
(4) (x)
49.83 406
50.41 47
51.400 48
53-99 49
54.2 )
55-537 51
56.54 | s2
57.74 33
58.03 54
6o, 19 35
61 .45 56
62.73 57
64 .05 58
65 .40 59
66.77 o
6518 1
6. 63 Gz
71.12 63
g2.65 ¥}
74.24 | 65
75-89

ACCORING TO

_ Acinal
Experience,

(2)

205,
ZI5.
220,
z38.
251,
265,
280,
206,
314.
332.
352.
374-
397 -
422.

Amoerican
Tabbe,

(3)
282.73
29499
308 . 09
322.97
336.97
352.87
369. 84
387.94
4o7.28
427 .92
444997
473-53
408, 72
525.68
554.52
585.39
618,44
653.85
Ggr . 8o
732.48

Lrifference,

T
.20

02

99

.00
M+

.07

L IZ
ijﬂ
7

LI3
.02

.97
.28

.34
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