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' Page 16

Total Exposed Lo Riek, Diesability Claims, and Ungraduated
Rate of Disability for the Second, Third, and Fourth
Policy Years Combined,

Attain- Total Total Ungrad- Attain- Total Total Ungrad—
ed Zxpoged Dis uated ed Zxnosed Disa— uated
Aze to Risk 3111*" Rate of Age to Rigk 'Dbility Rate of

Jlaims Disga—~ Claims Disa-—

bility bility

PET per

1000 1000
13 9692 39 130953 210 1.6
19 25015 50 2,0 %) 128722 3ZU0 2.0
20 HUP11 115 2.6 41 124626 29 2t
21 00023 100 1.7 b2 114750 o075 5.9
22 77552 1%0 1.7 5 104200 7HO 7.%
2% c0z22 175 1.9 Lo Qa7hY 00 .2
24 102411 %10 5.0 1 g5l57 520 L9
25 110970 ZHO 5.1 15 79730 565 7.1
26 116741 230 2.0 I 72002 70 1.0
27 127%010 355 2.9 L 00073 240 5.0
25 127824 310 2.4 e 51470 280 4.9
29 127210 H=e 3.2 50 &71@2 400 &.5
20 139487 450 3.2 51 i L& N
31 139202 405 2.9 52 37590 170 b5
52 139977 390 2.8 53 %0700 270 £.8
2% 1402562 250 1.8 bl 2H176 280 11.0
3L 1739662 %05 2.9 ) 17745 160 9.0
25 144209 585 2.7 56 15502 60
Z0 143102 4oh 4,2 57 79%7%

7 142195 240 1.7 58 2950

38 135157 295 2,2
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Page 20
Now ¥, Fix) = Flurn) #70x)

4 “ ’74
’/()z f}Lf(?t)fL: ENCIR ZZ,jf&)

() - 4 + “ 3 e
ks fgc/ n 7[(;(_// t 1;7/ Pé,,) - nl g

2

2 @ 7 w)

1

ay, fi) =z2atfzyra f
and b 6/,1 7LL1J - 2bF0 )+ HD f//fz’)
- 7/
and LY, F) = 2efa 9] )
/7
ey, bryrcC v,) fa) = 2 /(s rore)fo) +(a v 47 72) )
or

[/ +24a+26+ 2c) Fle) - Ly, +boy,_/*4)/3\; fftx) - foy - (ot b7 ‘/c) 7 )
Putting[@+24*2b*26)*(a%fbﬁlfffé)]fa)?41fa}4u
equation (1), we have

L/’]@]‘}][(/vﬁlah’wflc) ~{a Y+/> L FCY )771[1/

//o S
Z = []L JUL]/}[@ (o\+4/07‘7t>7wé)/
f?”
2
= fu) +£,fii’3 3 7‘(1) _(a/—L/z:r%/f@L)
(since f (7q=o>
425003 Wt b 9&&}“/)
= fouy + | prrgent3 o far IBr e, x
gy )

If the coefficient of f'"(x) is equaled to zsro, a series
of the third degre, after a pnreliminary correction, upon being oper-
ated upon by LpalelLad , will be ezactly reproduced.

This condition for the third dezree series t0 be reproduced leads
5o the ecuwation
2y -
‘i%_( T av — a r &6 FGc - - s - o - - - - AZ)
v 24

O]

Hence, if equetion (2) holds, ] ,
Mﬁj&z{ a 26y 1’.:.’) — "/0.]/ + 04 )/ }—C,}"’ \l 7£/X\ = /"/

B fe1[2] T ({
or 76 = fﬁJ:@%J (Ut2a+2b 7 2] —{al,+bry w(> x; - s \3)
where G(x) is the reguired gradusted value.



Fan

o
Y
' Py
pE
O
P
- Y
AN
=
[
(! = @R oo
3 &
~

U

i

%]
S <
a W
. o 5 ,
H,u v ”m o
3 W AV
4 v
i 3
(i ™ a
¥ - ///
w 0
+
ol
_ T
W)
NS d
o 7
* -
7 e}
VTR
L a iy
NG *
¢ R\

L

v
L

125

pd

G




T

s

[
ey

Qe 0

c oo
L e

A

o

A

0

o U agd
o -

[t N

3 R

-
EIREN

o
e

ie

SO0 B et

o S O fide

-
AN
1

1 S

°
o

4



ver

O
&

O e
e 0
O Y
sl ]
i
[N A
e




i t
w |
; L i~ i
! o) W
sl el e . !
: sd b HV ol
m !
i ,
i |
£ —— /H Vo H
@ -~ = P
@ - - ! , I
St T
P P [ ! !
[ o
TN
e, N
S —
9] SR
~— N
i
P !
—~ X
LN <y ;
. ._. §
;
.l/,,/ i
i
|
— !
1 i
~— :
5 1 - !
— L |
m ,ﬂ_
!
[ :
s T i
A = !
o~ ~ i
; i
T
0 e P
o —
—
O
§
.-, [
;
[t
St °
. TN
fhow
4%
P




o

”»

o
i

[aV]
[av

P e

s

o

PO




©
1
o3
£ ,
o) WO P LN O MO e b R O L OLONOD
iy LOVEOLCCO OO MO I I pryst MO TN O peNe b
© L] L L3 9 » o o - - L] - e 1] ® » L
] e e Ho e e et e e e e e e o d el o
£
0]
Q :
o < b~ " OO IO e O N GN O LOW O I 1O [0 1O B0 e IO O
e [} 0 i OO QB0 O N e ED oS0 N = LY QIO RO IO IO IO RO T
0, B kY el o sl of ol ol &l wf e af o} &f sl el ol of ol ef o} sf o
1 W adjodipefpezi = =R irerey e OO O fpoysd b JLONEOL O =
B f
= Mva
=1 - re =R holoujr—{oaiioh oli-ireyso feo oo ir i ho o hofad Lo
B _— i oG O = S O e 160 [ TS0 IO PO O O OO - OO OO O .0
[£] &3 e S ol ol ol ol & 8l sl sf e eof ol ef of ef o of of of o] o] of o} of ef o
L] P it e
4 v«,u
o
n VJ,U
= (e} - OO IO IO IO
R o g NI PSOIO PO R O PE0 e
m;mw e O ~ . Y ° . ° ° @ . ° o
N o = - Ol L JLORLONE O e I e e
i AN
o4 =
] —~ = cufeniod kOO o oy QLORD e R0 OO RO [ OO O OO [ HON O B 1N e 1 FON O e
§ e o\ > = OO PP LN O OO NPT O T P e e O RO O Iy O [ O
o} L o ° 'S - s o » ° o w » - ° > ° . 'S » ° ° ° » ° ® . ° o Y ® ° ° .
cp = ! P e 1 Al 1]
i
P} O b —
} b X PP LORO [ R O RO = RO IO [ RO TR ry QUED MO TO [ ON P O e I O D
Fas) % K o OO R NN O RO TONLO o e el LOE0 180 =g J e OV O D [ B0 | LOY OO HONNO N O LY
y . ° e L3 s ® ° ° 3 el @ ® ® £y . L) ° ) ° ® L) 3 ° L o ® ° o - ° ]
i o 1 4
© k
g apt L e T
4 Py Kl - e F e 0 O e et e it B 1o s oL e O OO e P O FON O RO FO Oy O QO = [0
m S = e oo R o O TOAuON O b - RO L [ QU g 0 D IOV QL MO O OO O (O e oy
L boed v ® » ° . ° . » Iy ° a aled . < 'Y ® » S ® ° ° ° . ° ° » ° ° ° 'Y . ° Y Y
WYM e el it it e e
o L
G4 v = Lo g ot eepey b etleey It Opep e P O O[O MOl OO O e Gy Opd | ey ey e
o] e T~ ~laniololadloulet -] = Lo lielodio O [l [ad et ra 0RO IG OO MO | O et 10 |
~\ © L] ® ° ° ® ° ° ° - e ° » ° ° - ® L] £y L) ° L] o L] » ° ° ° e o L3 o ° 3
o
O
i o G-
oy s (3 | 2 oyiodi-ihoboloadfoloN o0 0| OURO O Ipr=t [P LON ON QU IO {OIRO LOWO FO OO B0 O
] ~ & @ (3 +rd el o] of o i el el ol o ol of ot ol o sf o] of el e} eof o ef ef eof e] o] o] ef of of eof o} of o
e e D03 U2 e 4|1 e il Qdlriad]e] I eyt joa RONodEr] b ORIyl
NO @ oot e
o & e 0
]
w © r~folodo]etiaulpedz- Lo ol ea oo ol it (L0 50 | G [ U N LOVWO EE0 TON O e O e
Mm % e e QO OH DU OUTOU] U O O RN po e OO PO RO N O T o L et e b e b b LOYLOEONLOY,
+) = . .

]



w 1 —
£ P 3 e
«© NG O O = LOYED [0 MO [ O RO LOY N O RO = LOYO I Loe0
Kol (m%ﬁ al P D D O QO IR I QU N A LN O LD
«\.r« [20] 5 ,/ ° . o a ° - ° LY ° o ° ® ° ° L] - L3 L3 3
R oS euledfeuledjedodjesfoufouledloulou]ou leeesr b = B
e
)
o b~ = OO PO NP NS LN PO NOTONLONO RO O = - i
“O_ e} o Q= LOWO RO IO e 0[O O e e o P L0 = i U O
P’ e L] L] ° ° ° L] E) ° s o s ® ° . L) ° ° o L] ® ° L] L
14 - LOYLONEO OO EONUONEO O Lo L e =3 HLOWO [ 80 O ONONGYE0
Ks
42 i~ — O oL IO OO o e O OO O O [0 O LN ON=H e O [0 b O MO
& ~— = O Oy OO =S O e e O S0 O [ O ILONRD O O fonten Fsd L=t
- o 3 » ) ° [ * LY o 1] L] 9 e ® ° ° ° ° - o ° ° o o L] ) . °
ﬂo A ~i e e e e et et e et e o T e e e et
mmim <y
ol G _ w | P AR LOVO IO [ ONLONED [ O 0 [ e e NLOWWOWO T Gt e [50 O et
b = O = NO =T (O e HLO e N LOWLOY O ey i [ O O O O L O[O fpey ey
ﬁ,-.w — [ ®; L3 ° [ a o o L] < LIER o - a ° L ° » - o ° L] L3 L] L] ° L]
o LO L= JLONO RO LONLOML OO LON = [t [ e e (LN OO MO [ O O O P
H&] —
4 - QFONOILOYCH OO FO IO [HNO PO IO MO I RO RO MO PO IO 1RO fre O JLOY -t ey P~ LO - 120
B . O - OPIOYLOY GO IO e O |y P SO I o = O O O LOh O[O fed - =t L T o e
LN nc o / o o} ° e [ ® o 'S a - ° ® ° ° ° [ L] . [ * ° ° ° o ] ° £ ) L3 * L] ° L] »
ST = = -t ~t 1] — 1 aVHaVl a¥ S TN N A T oV R O
- £ N
T IS B
o O
28] O fiey -
© ~ . P OO ILOVEO P OO O P =LY CHLO e O [N O O 1 e e FeO O e e LY O i o
% w o w S AU o NeleliTa fals ive]ice) Xl Mellnt iig]lfen Mol [a rat s | g TSR a1 Toat taa FREN IR PREN Fo 1o R\ W T NN P Hig)
4 Ty - Pova” ® o o] [} ° e ° ° o L3 . . 3 ° ¢ ° ° v ° ° o ° 3 L) ° 3 ° e ° L3 3 ° ®
o fb@ et et e e et e ou e
e o] O
]
() ) —
& o Q0 b~ ~ CWOIO IO LY =4 PO e b b R O pe I e oot e O [t - OV oL O et et LOWO ROV O = O NNO -
4 % W ) QRO ONEO P Oy =L O TOU AU O O IO | O OO IO I OO LO e = [ e D LOfod b LON = ool
- [otaes ) L] . ° ° e . ° ° . ° ° ® ° . o . 3 3 ° ° ® . ® . o ° ° ° . ° L] ° ° © ] © L
- ol e e = e et e et e et et e e et —Hodicdiod]od et Hod ng ] odiod | peN=t
e 1
®
=gl ~ = O P = D N O = LO RO el O RO OO e oy e = O O A I L e O f e roN= N0 RO
4 a - QPO QI QU = O b pee [ pis b LU e oy [P OU e N0 O MO N O TO LN UNO RO TOURO
et 4 e} S 4 sf of of of ol ol of ol ol o} of of of ol of el ef ol of of of of of el o] ¢} o of of of e o ol s} ol »
o i i 1 i
G i
bt
< 73 O
Q ¢ 0
o S IC QNI ONO | O [ONE I o eo b o i Al N Ao ho - f et [ o O Ro JonLOE LOYs0 -0
‘T:“ i n ,m..w (XN el of wof of ol of of of o} of of ol el of o of of af of of s e el & ol o} of o s} of of ef o] o] of o
— a (xav % J“ ,J QO ey pead [od [ od [ peypeyod Tod et o O e e Hod e fou [ e =t e I et fpeN=g oo b - Feo et
. B & s St
o < T !
18} i
W m,u | = 3
50 s a1 O N0 OO I QPO ILONO NS0 TN O F O o LOWO 50 [N [ [ou o=t RORO NSO lON GO e O =t
% Mmm mw Mu 111222222222%@2 POPOY PO PO OO PON ./)n%&xur&.mﬁa‘nwn%urﬂv 555?/5
»

1.29

9.0




Rt

ATe

aceh

T

,(
R
I

(-

)
{-7)

(239) + L4

[ o-473)

'l'kj')x

-
e

w2)n 43 A

(x~s){ n-

-+

“yn)

X

/

5ol -47)

-1,/3> + /-

i X “L/l)('/?(

245

Y.

- 43,

g2){

7
{

= /195

Tf:(x)

CNEND
Py
.

i

\



N
5
L2 J ~

A Neeer 0
O
Pt

G
. -
-] "
O SO
sy (O} 2
Pl e et &
=y + ©
St O ND - + -

]

-
1z
b B
Le

& [ O (@] L b o o
I e P [ [ AN LY 3
[V O v e =4

=

LT
[
g
7
bt

e |
i
A o e N w0
w Qo 1 e >~ 0
el e 0 - oy C
i ) [N = o
sy e ol o
ﬁ.“v:/
, i
P ) [48)
] € POy LY MO P~ B0 2
S o ol -~ kel B ol e o s ol B O




o opd Ll
\O IR

-
7
ol
i
[
g
1]
Z
;
.
:
A
7

79
wher

w1

-

i

g

o

F

U

Lo

oy
fas

e
T

T
e
o Od L Ny [0y
b s i ot pr
g} Pt 1 o -




= NOFED AL EO O OO PN e
L] L) * L & ® L e e - -
1 e O IO O Sl et LN P~

w) Lo [ [
IS O
ey -4 1

1

7

(o]
mu - e
- <o
i R ) IR
(V1 N )
= JOU e L !
»




L e (9]
(S BERNG [
MY 0 IS

1
1

5,

-
O
it

-y

pNd
i

.

[RS8

PR

gt

P 1 [GRE)

= e . B B KRN
k4 3 =i

4 ™ o s Eo RS

5 .

od e

[ f,u,‘“ w.ﬁw «.im

L LE e Le B i 58]
i [a% s b O 2
£ 1y ©




T el

]
e

VY

0
[
¥




el
O]
o
-
e
-2
A
L] O
A o OO

° O]
[CRORNEN B
@
e

T Pt ey Py

) [a¥] NY A

S S o — S

9 N va

o 2z of -

TR i it

- N o~ <
R 3% %

© 0 0

] SR} £

EN +-

e oo

N Py

L2 £ 3 >

[SXNEAS Cm_

A+ 20.1H
+ 2

A+ 3¢

A+ L

20D O

sl @I e AN AURY &

o638
-.93% 2335

a2

A

- 0L9/55¢6
H

oz

/

rO032
&

Y. 4I15
B =
-9

643

3=

(1-c™) = -y

~q.4H

i B
and

ot

~
o

Now

(1), A+ 2135235 -

)

fro:

EZN
&
i

.

cadi

L

(2) = (3)

-
i
-

1
How



Nt

T
LOY
i
)
O
<

[t
0
P
N

O
[aY
ol

reason

18

o O 42 @
O Mg

o nd
O OO 8

D O @
D

i
o
ol H
o« T
DO - o [0 s
fole) o, m g
G e b el
QO W OO
Lo oo Fng
42 ] WL [
OO
RIS TN (5 Q- S R T S
© r ] Y ®©
0w B LN W
ol e Q (]
(ORI el IS I R )
42 ot £ w1 O,
O =g B
) O o O
W oe et ) B O
R S
L)) <& [¢3)
w ' O 43 o
fa B IR oI RN K 6 N
0 4 [ORRO]
i @ o~ O
oo O B0 M

WL ©
!

®©
©

1
B

<

2O WA

44 O O O

o e ! -

o4 O W
&) Ot O 32
o cw
MO OGO
ol G Oyt B

LN
L0

42 G
O ©
e O
o U
s oLl
=5
3o
O w O
o m,h“
n
W o w
O O 42
L
o o
Mo W
© 2 O
i
oo
W
(O
2
Lo
© QG
M
ot BB
la)
@ G-
E O



the vaelue of thne term &

ment, age "MW was taken
3 - i ~ sy L

and ! as %, tne

-3 g
(/,07/;5)(>1~¢3) ,
and the complete formula for the rate of c¢i

eabllity bDecoming

1
~ L - 4 : Lok ook - X o C){—y3>
T, = .10638 x -.938238 - (.0681586)(1.0765)+(1.0765)

g bested
at a few g chosen
were 20, s follows:

AL, = HrEE2L 9352 ~/30/) +.056%

H4.9g7) ~. 9382 =/ 88)] +. 170

Ry
W
"

1\

2./38x

/7/50 = 53190 ~.9382 ~27197 + 5/50

1\

21706/

or
\

f5 = 55509 ~.9352 =3.93%2/ + ) 5564

\

25370
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rate only for e ages
1 ratves of 1ity for the first
gollcy year, obtained by this formuls, for all azesg from 15 to
55 inclusive, are ziven in Table number thirteen.
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econd, Third, =znd Fourth Policy Years.
bJ o

T

xoerience of the

The experience of
vears cowbined was also gradu second u
of Gompertz's formula in a similar mann@r. Bearing in wind the
fact that in order bto obitain the constant "c', four ecuidistant
equivalent attained ages had to be ta&en the same 01f erence be-
tween these attained ages of 9.4 vears 7&8 assumeo, and the at-
tained ages used were 22.0, 31.4, 0.8, and 50.2 years. The
actual ungraduated rates of disability are given in table number
twelve for attained ages 23.1, 21.3, 40.8, and 50.5. By a rough
lﬂuerﬁoéwthﬂ, the uﬂ”fwduated rate at age 22 O wag taken as 2.3,
that at 31.4 as 2.6, and that at age 50.2 as 5.7 pmer thousand.

The formula for ry, the graduated rate of disability
r thougand, wag taken azg before, as
r, = A+Hx+Bo” , where x is the attained age of
the insured at the beginning of the policy ye%r during which
disablility occurred. B] solv1no the four e vations for the
rate of disabllity at ages 22,0, z1.4, 40,8, and 50.2, for the
four constants, A, H, B, and ¢, the f07“ow1ﬂ“ values o¢ the
constants were obitainsed:
A = 2.00389
- .011994
B = ,00293%
c = 1.14893
and log B= 3%,L5672901
and log ¢ .0603080
%uvsc¢tutvng these valuee in the equation for the
rate of disability, 1t becomes

The rates produced by this formula agree quite well with the
ungraduated rates at the four attained ages, the graduated rates
at the nearest 1qte gral ages being

Toz o = 2.3512

O
i
\
o
[e)
(@)
\3



The exposed to risk for the aggregete experience of
the second, third, end fourth policy years extended from attain-
2¢ agzes 18 to 58 inclusive. The graduated retes for these ages,
obtained from the avove formula, are given in tavble number
fourteen.

TABLE HUMNBER FOURTREEX
Zxperience of Second, and Fourth Policy Years
Gracduvation lakeham's Formuls.
Graduated Graduated Graduated Graduated
Lze TRate of Aze Rate of Aze Rate of Aze Rate of
Disability Dicability Disability Diegbility
per 1000 ner 1000 per 1000 ner 1000
18 2.2550
19 2.2728 29  2,5161 29 7,1311 4o 5,.2261
- — 0 - o » A/ Vi D-
20 2.2908 30 2.5526 Lo z.ehik  Bo 5 6lod
21 2.3099 31 2.5928 41 3.3663 51 6,1068
22 2.3299 22 2,6%371 b2 3.5080 52 5.63&9
23  2.%512 3% 2.6862 Wz 3.6601 53 7.°2L#5
ol 2.3739 2L 2. 7H10 B4 3,823 5M 7.9471
25  2.3981 25 2.8021 by L,0611 55 &, 7u4g0
26 2.4pl1 26 2.8704 W5 L 2990 55 09,6663
27 2. hmp2 37 2.9472 b7 L.5708 57 10.7197
28 2. hgeg 38 3.03%26  Lg  L.gg1l2  Bg 11,9260
Oriterie of a Good Gracduation

The four principal methols rraduating a series of
statistics have now been discussed somewhat, and we have obtalined
thrge graduations of the disability experisnce precented in this

he experience of the first policy year, and for the
rience of the second, third, and fourth nolicy years.

After a graduation hag bheen made of a set of gtatistics,
it is usually tested with resvect to smcothneses and to closensegs of
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agreement with the ungraduated date. The accepied criterion
of the smoothness of a graduated table ie the extent of the
third differences of the graduated series. In order to have

a means of comnaring the smoothness of different graduations,
the sum of the squares of the third differences, or the actual
sum of these differences without regard to sign, taken ove

the whole sgeries, is ftaken as & numerical indication of the
smoothness of the graduation. In the case of the graduations
presented in this thesis, the latter criterion wag adopted.

The graduation by Higham's suwmmation formula of the
raub of disability for the flrSt policy vear covered ages 27
to 45 inclusive; the graduastion by Spencer's formula (invl&aiag
the extension) covered ages 27 o U9, cno the graduation by
the lakeham formula covored ages 15 to 55 inclusive. The third
differences of these grad ugted rates were, hence, extracted for
the common agesg of 27 to U5 and their totals without regard
sicgn, obtained. The same procedure wasg 2017OW6Q for the grad-
uation of the second, third, and fourth policy years! experience,
and the gifferences were taken over the same common period of
ages from 27 to 45 inclusive. The resulis were as follows:

5= b

Sum of Third Differences:

First Policy Year  Second, Third & Fourth
Policy Years

Higham's Formula 1,54 1,40
Spencerts Formula .73 Ny
iakeham's Formuls .21 14

These resgults are fairly consistent for the three

formulas as between the first year's exner1enoe, and the later
experience. fakeham gradustion produces by far the smoothest
geries, he third differences by Svencer's Formula average

3% or U4 times as great, and those by Highanm's porwula, from 7

to 10 times as great. In fact, it is evident that when a
formula of the Fare type as lakeham's law is used, the third
differences repregent ﬁhOSu arising from the law itself ftogethsr
with those regulting I om droponed fTaCE7Oﬂb. If the ungraduated
geries was graduated by the graphic method, the smoothness of
the T@Sﬂltlﬂa series could be made z2g great as the graduator
wished.

#ith respect to the closenes
data with the ungradusted, the reguiren

of the gradv ted
7
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the total number and the first and s
assigned point shall be approximatel
ated series ag in the ungraduated se
ures between the graduated and ungrad
individual ages and for grouns of ag
ceed those to be expacted according 1
ity.

In order to make a comparison between the different
graduations table/ number fifteen and sixteen were drawn up,
the firet for the first year's byoeriehne, and Tthe sgecond for
the combined 0eﬂond, third, and fourth years' exverience. In
forming each of these tables, the exposed to riek at each age

3
wa.s @ulclp*lra by the *racahted rate of disability »per thousand,
and the exnected number of disability claime thus found. The
difference betwesn *hes expected nuaber of claims and the actual
number of clrlmu, positive if the expected exceeded the actual,
was recorded under the head of deviation. This coluunn of aevwa
tiong was then summed from the top down to obtain the accunulated
ceviation from tqe beginning of the table to each successive age.
The Sﬂallﬁ sg of the nux in this column of accumulated devia-
tions, together with the Irb vency of the ohdﬂﬂaﬁ in gign of both
the ind {aual ev1@u10na ﬂé the accumulated deviations, and the
exten ch positive and negative deviations balanc d one
anoth ken as 1ﬁc1oa*1oqs of the extent of the agreement
betwe 1 nuiber of expected claims and thelr xzrst and
gecon nd the corresponding figures with regard to the
achua

Table nuwmber 15 compares the actual and the expected
claims for the first policy year for the three formulas. TFor
Higham's formula, ages 27 10 U5 are indicated, for Spencer's,
27 to 49, and for lakeham's (modified), 15 to 55. The devia-
tion in the total élaims ie smallest by Higham's formula, being

b 3
1 (T

-%, slightly larger by Spencer's Lormula, -2¢), and larger
still by acuﬂan‘s (modified), being (-44). A1l of these devia-
i are cuite small, and wmey be taken as being with-
error, and the three formulas may be taken as
o the actual claime, in total, G“‘LiCleﬂﬁly accurately.
igham's rmula, the accumulatea ovmlatlons for el ven
e poeitive, and for only elzht ages are n showing
hat, generally speaking, the total accumuleted claims
e t0o high over more than one half of the table. er, the
et that the sign of the accumulated deviation chanzes seven

mes, shows that the error in this rvspecb cannot be large. The

ndividual deviations are positive at twelve ages and negative
seven ages, In the Qrauuatlon by Spencer's LOIJHl&, these

culiarities are slightly noticeable, there veinz twelve ages
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TABLE NUUBER FIFTZEEH.

Jomparison of Actual to Expected - Experience of the First Policy Year.
Graduation by Graduation by
Jpencer's Formula Uakehem's Formula
Age Actual Ex Erxpect- Devia- Accumu~Expect-Devia-Accumu~
Glaims ed tion lated ed tion lated
{ Clains Devia- (laims Devia-
tion tion
15 0 Q Q Q
1o 50 L. )
17 0 8 +3 -28
18 0 17 +17 -21
19 35 ' 29 -6 -27
20 &k L5 -4l -68
2l 10 o0 +50 ~18
ez 10 75 +05  +H7
2% 120 g7 -3%% + 14
24 12h ol -31 -17
25 100 106 +6 -11
26 65 115 +49 +38
27 75 121 +46 +46 130 +55 +55 119 S 482
28 0 165 +165 +211 160 160 +215 1Z4 #1304 4216
29 260 190 =70 +141 178 =86 4129 1%9 -121  +95
20 410 136 ~214 _72 178 =232 aluj 147 207 =172
%1 235 188 ~57 -120 171 -6l =167 146 -89 ~2ol
2 130 158 +28 -02 151 +21 =146 143 +13  ~24L8
%% 20 131 +111 +19 140 120 -256 152 +13%32 =116
zL 100 106 +25 121 +21 -5 158 +54 62
35 B0 96 +%6 +/1 107 _+57  +52 15%  +103 i1
26 &0 97 +17 +88 104 2L .76 154 +74  +115
37 235 Q8  -137 10 10% =132 -50 141 =L 21
28 100 113 +13 =30 115 +15 -1 139 +39 +60
39 50 1%6 +50 +50 136 +30 +45 149 +92 +152
Lo 160 145 -1h +35 148 -156 +29 135 -25  +127
41 50 135 +85 +120 1%0 +80 +109 114 +04  +191
Lo 270 133 =137 -17 126 =14 35 108 -162 429
bz 100 129 +29 +12 120 +20 -15 106 +6 +75
L 170 99 -75 -3 ok 76  -91 87 -53 U8
L5 Py &h +60 -3 1L  +bb =25 &8 +56% 415
45 50 3 423 =2 72 +22 57
07 20 71 #h1 k9 b3 +48 435
Ly 50 0% 41 +H2 Sk #4489
49 100 o7 -3% +29 47 -53 +30
50 10 L2 +32 408
51 50 : 21 =13 +55
52 70 27 ~H32 +12
53 20 24 ) +5
S 0 19 +19 +25
55 0 ) 19 +19  +Hh

ybal 3500 2517 -7 +365 27690  +29 +138 35l +Ll 45do




o
£
o]
o]

=
A

frll

i
et A

t0 Expected

Glaime

B2 &Rl

Exp nece eond, Third, and Fourth Policy Years
Graduation by Gracduation by Graduation by
: agats Formule Svencer's Formula lakehanm's Foroula
At- Actual vect- Devia~Accunu~ Expect-Devia~Accunu-~ExT ct-Devia-Accud
tain- ed tion lated ed tion lated 3 tion lated
ed {lsinms aime (Exp. Devie-~ Clainms Devia~ (laims Devia-
Age Act,) tion tion tion
18 0 22 +22 +22
19 50 B} 57 47 23
20 115 101 -1 +15
21 100 R 159 -59 +Hi
22 130 181 +51 +105

oL 310 Y +75
o5 ) 260 =7k +1
25 230 B 283 4h3 +50
27 255 Jhe 1% =13 Zug =15 =15 307 =52 42
23 %10 552 +52 _ +39 355 #HE 430 217 +7 +9
29 =5 SOl =0T ) ZE1  —nh _ph=zhs .00 —g
51 F05 590 -15 -G8 377 =28 =117 %0l 48 =219
B 200 Z51 -9 =77 To8 -2 =179 269 Pl -2HD
Z3 250 270 4120 +H3 5% 4103 —%5 277 127 <113
Pz %55 e -13 +50 270 i 7 -G jgz +1& -0k
5 295 341 =5 =24 305 =10 =139 405 410 -85
75 [y z16 =149 173 711 —1h  -PO% 011 -5 -179
27 2NS) 211 +/1  —102 715 +[56  -21 (o0 4142 i
3 595 2358 +1%2 =39 2ol 400 1@ 0 4115 4158
) 210 756G #1590 460 351 4151 =7 070 +200  +358
e 210 6 4116 176 D17 477 +H0 W17 477 +H35
5 205 577 +e2&2 4058 D68 v17%  fels Lol 4125 4561
) 675 ol —%1  4ho7 el -2k -1 07 272 4249
3 7H0 661 -79  +348 W77 2867 -268 232 358 -59
g 150 628  +228 4576 UL Wl gl 555 35 104
b5 420 5% 122 +709 0 =15 -239 351 =69 =173
L5 o5 e =10%  +56056 27 .pR2 =305
7 70 TE%  4%1%  +919 272 y2bo =123
I Eive) 227 483 -50
"9 28 200 +20 =30
50 Ico o566 134 16k
51 180 o5 +7 -52
52 170 250 +80 -12
5% 2(0 I )
S 280 B 109 =& _uy
55 160 - 155 -5 182
5o 60 150 +9C =52
5 0 g5 +&5 +27%
22 0 35 w35 +58
Total 115060 8989 #9198 £3790 7195 =239 -1812 115618 458  -hh5
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