TABLES.

TasLe 1.

StrExeTH OF PULL.

619 Males aged 23-26.
From mensures made at the International Health Exhibition in 1884.

Percentages.

Btrength of Pull. Kgl'ys?ai\;.:;? : No. of easea Sums from

observed. beginning.
Under 50 1bs, 10 2 2
5 60 42 8 10
s 70 ,, 140 27 37
w80 168 33 70
, o 90, 113 21 01
» 100 ,, 22 4 05
Above 100 ,, 24 5 100

Total . . . . . 519 100
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NATURAL INHERITANCE.

Tables 4 to 8 inclusive give data for drawing Normal Curves
of Frequency and Distribution.
which the latter is derived from the values of the Probability
Integral.

The equation for the Probablity Curve' isy = ke

% is “the Measure of Precision.”
unity, the values in Table 4 are computed.

They also show the way in

h2a?

in which

By taking % and % each as

TaBLE 4.
Data for a Normal Curve of Frequency.
— g2
y=-¢
x Y x Y z Y & y
0 {100 + 10 [ 087 + 2°0 | 0-0183 + 30 0°0001
+ 02 | 096 + 12 023 + 22 | 0-0079
+ 04 0-85 + 14 014 + 24 0:0032 £ infi- 00000
* 06 | 070 * 16 | 078 + 26 | 0°0012 nity
+ 08 | 053 + 18 | 040 + 28 | 00004
TaBLE 5.

t
Values of the Probability Iutngm],:/%: j; s dt, for Argument ¢,
n

t(=he) -0 -1 2 3 4 5 6 7 ' '8 l ‘9
0 [000 {011 {022 {033 043 | 052 [0'60 (068 [ 074 |0'80
10 [ 0°843 10880 | 0 910 | 0934 | 0-952 } 0°966 | 0:976 | 0-984 | 0°939 | 0'923
2:0 | ‘9953 | 9970 | -9981 | -9989 | -9993 | -9996 | -9998 | 9999 | -9999 | 9999
infinite{ 10000

When t = *4769 the corresponding tabular entry would be ‘50 ;
therefore, ‘4769 is the value of the ¢ Probable Error.”

} See Merriman On the Method of Least Squares (Macmillan, 1885), pp. 26, 186,
where fuller Tables than 4, 5, and 6 will be found
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TaBLE 6.

Values of the Probability Integral for Argument ﬁg; that is, when the unit
of measurement = the Probable ervor.

Multiples
of the . . . . . . . . . .
Probable 0 1 2 3 4 5 (i 7 8 9
Error.
0 000 0651 011 016 0-21{ 026 0:31] 0'36| 041 046
10 50 ‘b4 58 62 6% 69 72 75 78 80
20 82 ‘84 *86 .88 *89 ‘91 92 ‘93 04 ‘95
30 057 | .064 | +069| -974| -978{ ‘082 -985| -087{ -990( -092
40 9930 | 9948 | -9954 | 9963 | 9970 | -0976 | 9981 | *9985 | ‘9988 | -9990
50 ‘9993 | *9994 | 19996 | -9497 | -0997 | -9998 | -9998 | 19999 | 9999 | 9999

infinite | 1-000

Tables 5 and 6 show the proportion of cases in any Normal
system, in which the amount of Error lies within various extreme
valaes, the total number of cases being reckoned as 1-0. Here no re-
gard is paid to the sign of the Error, whether it be plus or minus, but
its amount is alone considered. The unit of the scale by which the
Errors are measured, differs in the two Tables. In Table § it is

. the ¢“Modulus,” and the result is that the Errors in one half of the
cases, that is in 0-50 of them lie within the extreme value (found by
interpolation) of 0'4769, while the other half exceed that value,
In Table 6 the unit of the scale is 0'4769. It is derived from Table
5 by dividing all the tabular entries by that amount. Consequently
one half of the cases have Errors that do not exceed 1-0 in terms of
the new unit, and that unit is the Probable Error of the System.
It will be seen in Table 6 that the entry of 50 stands opposite to
the argument of 1-0.

If it be desired to transform Tables 5 and 6 into others that shall
show the proportion of cases in which the plus Errors and the minus
Errors respectively lie within various extreme limits, their entries
wauld have to be halved.

Let us suppose this to have been done to Table 6, and that a
new Table, which it is not necessary to print, has been thereby pro-
duced and which we willcall 6a. Next multiply all the entries in the
new Table by 100 in order to make them refer to a total number
of 100 cases, and call this second Table 65. Lastly make a converse
Table to 66; one in which the arguments of 65 become the entries,
and the entries of 65 become the arguments. From this the Table 7
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is made. For example, in Table 6, opposite to the argument 1:00, the

_entry of ‘50 is found; that entry becomes ‘25 in 6a, and 25 in 65.
In Table 7 the argument is 25, and the corresponding entry is 1-00.
The meaning of this is, that in 25 per cent. of the cases the greatest
of the Errors just attains to - 1'0. Similarly Table 7 shows that
the greatest of the Errors in 30 per cent. of the cases, just attains
to %= 1'25; in 40 per cent. to 1'90, and so on. These various per-
centages correspond to the centesimal Grades in a Curve of Distri-
bution, when the Grade 0° is placed at the middle of the axis, which
is the point where it is cut by the Curve, and where the other
Grades are reckoned outwards on either hand, up to + 50° on the
one side, and to — 50° on the other.

To recapitulate :—In order to obtain Table 7 from the primary
Table 5, we have to halve each of the entries in the body of Table 5,
then to multiply each of the arguments by 100, and divide it by
'4769. Then we expand the Table by interpolations, so as to
include among its entries every whole number from 1 to 99 inclusive.
Selecting these and disregarding the rest, we turn them into the
arguments of Table 7, and we turn their corresponding arguments
into the entries in Table 7.

TaBLE 7,
ORDINATES TO NORMAL CURVE oF DISTRIBUTION

on a scale whose unit = the Probable Error ; and in which the 100 Grades run
from 0° to +50° on the one side, and to - 50° on the other.

Grades. 0 1 2 3 4 5 6 7 8 9

0 0'00 | 0°04 § 0°07 | 0-11§ 015 | 0,19} 0'22 | 0'26 | 0-30 | 034
10 038 | 041 | 045 | 049 | 0-53 | 0-57 | 061 0'65 | 069 | 074
20 0781 082 | 086 ) 097 ( 0-95 | 1-00 | 1-05 | 110 | 115 | 1-20
30 1°25 | 1+30 | 1-36 | 142 | 1-47 | 154 | 1-60 | 1:67 | 1-74 | 1'82
40 190 | 199 | 208 | 219 | 2:31 | 244 | 260 | 279} 3:05 | 3-45

But in the Schemes, the 100 Grades do not run from—50° through
0° to + 50° but from 0° to 100°. It is therefore convenient to
modify Table 7 in a manner that will admit of its being wused
directly for drawing Schemes without troublesome additions or
subtractions, This is done in Table 8, where the values from
50° onwards, and those from 50° backwards are identical with
those in Table 7 from 0° to =4 50° but the first half of those
in Table 8 are positive and the latter half are negative.
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TABLE 9,
MARRIAGE SELECTION IN RESPECT TO STATURE.

The 205 male parents and the 205 female parents are each divided into thres
groups—T, M, and 8, and #, m, and s, respectively—that is, Tall, Medium, and
Short (medium male measurements being taken as 67 inches, and upwards to 70
inches). The number of marriages in each possible combination between them
were then counted, with the result that men and women of contrasted heights,
Short and Tall, or Tall and Short, married about as frequently as men and women
of similar heights, both Tall or both Short; there were 32 cases of the one to
27 of the other.

8, t. M, t. T., t.
12 cases. 20 cases. 18 cases.
8., m, M., m. T., m.
25 cases. 51 cases, 28 cases.
S, s, M, s. T., s.
9 cases, 28 cases, 14 cases.

Short and tall, 12 + 14 = 32 eases,
Short and short, 9\ __
Tall and tall, 18 = 27 cases,

‘We may therefore regard the married folk as couples picked out of the general
popualation at haphazard when applying the law of probabilities to heredity of
stature.

TABLE 9a.
MARRIAGE SELECTION IN RESPECT To EYE-CuLour
in 78 Patental Couples.

Eye Colour of No, of Per Cents, Eye Colour
E— bcasesd of Husb:a.nd
Husband | Wife, observed. Obs. | Chance. | Observed. | Chance. and Wife.

Light | Light 29 37 37 .

Hazel | Hazel 2 3 2 48 46 Alike

Dark Dark 6 8 7

Light | Hazel ]

Hazel | Light } 18 2 15 Half-con-

28 22 tras
rasted

Razel | Dark % 4 5 7

Dark Hazel

Light | Dark \

Dbt Dol 10 | 24| w2 24 32 | Contrasted

The chance combinations in pairs are calculated for a po[pulalion containing
612 per cent, of Light Eye-colour, 127 of Hazel, and 261 of Durk.
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MARRIAGES OF THE Axrrmistic AND THE Nor Awrrtisric.

Percentages.
Puirs of artistic and not artistic
) No. of| Mules. | Females. Mum“‘ye;'em"“s' e

Rank in Tedigrees, E:;;. observed. eombinations.
o .| i 2t el s

Parents ....c...cooeene veues 326 182168 |39 6114 |31 |50f12] 46 |42
Paternal grandparents..} 280 { 27 {78 {80 { 70112 {3157} 8| 41|51
Maternal grandparents..| 288 [ 24 | 76 | 28 | 72 ] 9 (41 |50 7|39 | 54
Totals and means...| 894 | 28 | 72 | 83 | 67 l 12186 )562) 9|42 | 49
Tastes of Husband and Wife-—alike ....... e 12+ 52=64] 9 + 49 = 58
s » ’ contrasted....... 86 42

TaBLe 10.

ErrEcT UPON ADULT CHILDREN oF DIFFERENCES IN HEIGHT OF THEIR

PARENTS,

Difference in inches
between the Heights

Proportion per 50 of cases in which
the Heights! of the Children
deviated to various amounts from
the Mid-filial Stature of their

respective families.

Number of
Children whose
Heights were

of the Parents. o Bl Al 2al 8a gbseﬁved.

o o o 2 D o ¥ t 52'.
5 |55 |£4 | £ |S4 | (Towloz)
g~ | 28 | 88 | 28 { 2.8
3 & |35 1 &% | 3

Under 1 inch ......... 21 35 43 46 48 105

1 and under 2 ...... 23 37 46 49 50 122

2 ' . R 16 34 41 45 49 112

3 ” 5 ... 24 35 41 47 49 108

5 and above., ......... 18 30 40 47 49 78

! Every female height has been transmuted to its male equivalent by multi-
plying it by 1:08, and only those families have been included in which the

number of adult children amounted to six, at least.

Nore.—When these figures are protracted into curves, it will be seen—(1)
thet they run much alike ; (2) that their peculiarities ate not in sequence ; and
(3) that the curve corresponding to the first line occupies a medium position.
i« therefore certain that differences in the heights of the Parents have on the
whole an inconsiderable effect on the heights of their Oftspring.
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TABLES.

TaeLe 14 (Special Data).

DEVIATIONS OF INDIVIDUAL BROTHERS FROM THEIR MID-FRATERNAL
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STATURES.
Number of brothers in each family...... 4 5. 6 7
Number of Families,...........cooovvevnnns 39 23 8 6
. Number| Number| Number] Number
Amount of Deviation. of cages.| of cases.]| of cases. | of cases.
Under 1inch,.........oooviiivniiniinnininnnn. 88 62 20 21
1 and under 2......cccciineiiiinnnieniane o 49 30 18 14
2and under 3.......cocoiereiviniiiiienninnen. 15 17 5 6
Sand under 4., .oveeviininiiriniineer e, 4 3 3 1
4andabove...........coviviiiiiinnienniiienane 3 2

P2
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TABLES. 213

TasLE 16,

TaE DESCENT oF HAZEL-EYED FaAMILIES.

Observed. Percentages.
Total |-

cases,

Light. Hazel.:‘Dark. Light.| Hazel.| Dark.

General population ...... 4490 | 2746 | 569 | 1175 | 61-2| 12°7| 2641
111. Grandparents... ..... 449 267 61| 121 60 13 27
II. Parents................ 336 165 85 86 49 25 26
L. Children............... 948 430 ) 302 | 216 45 382 23
TanLe 17.

CALCULATED CONTRIBUTIONS OF EYE-COLOUR.

Data limited to the eye-colours of the

2 parents and

2 parents. 4 grandparents. 4 grandparents,

Contribution to the
heritage from each.

I 1L IIL

Light.] Dark. || Light. | Dark. | Light. | Dark,

Light-eyed parent........, 030 025 .
Hazel-eyed parent......... 020 | 010 016 009
Dark eyed parent ......... 0°30 0-25
Light-eyed grandparent..| ... 016 008
Hazel-eyed grandparent.| ... 0-10 0-06 0-05 003
Dark-eyed grandparent...| ... 016 0-08

Resjduc, rateably as-
signed ., .................. 028 | 0-12 025 011 012, 0-06
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TaBLE 18.
ExaMPLE oF ONE CALCULATION IN EACH OF THE THREE CaAsEes.
1. 1I. IIL
g g 8
Ancostry and their [§ 4| Contribute ‘24| Contribute |§ %! Contribute
eye-colours. ‘E.ES to ;E to w5 to
g3 ¥ 23
ck ck ch
g} .S e
=3 Q o
Z | Light. Dark. |[# |Light.| Datk. |[* | Light.| Dark.
Light-eyed parents.f| 2| 060 | .. { .1 ..
Hazel-eyed parents.i --- | ... 1| 016 | 009
Dark-eyed parents.| - | .. 1] ... 025
Light-eyed grand-
parents... 1016 .. 1( 008
Hazel- eyed gland-
parents “er .o ey 21 020 | 0112 21 010 ] 006
Dark- eyed gumd-
parents.. ....... e 1 016 1 008
Residue, mtea.b]y as-
signed.......coeeennd oo | 028 | 0°12 025 | 011 012 | 0-06
Total contributions! ... 0-88 Q12 061 { 039 0-46 | 054
1-00 1°00 1-00




TABLES. 215

TasLe 19,

" OBSERVED AND CALCULATED EYE-COLOURS IN 16 GRoUPS OF FAMILIES.

Those families are grouped together in whom the distribution of Light, Hazel,
and Dark Eye-colour among the Parents and Grandparents is alike. Each group
contains at least Twenty Brothers or Sisters.

Number of the light eye-

Eye-colours of the coloured children.

Total
Parents. Grandparents. child- Calculated.
ren. | Ob-
served.

Light.| Hazel.| Dark. | Light.} Hazel.| Dark. 8 II. | IIL
2 4 188 | 174 161 163 172
2 3 1 53 46 47 44 48
2 8 1 92 88 81 67 79
2 2 1 1 27 26 24 18 22
2 2 2 22 11 6 12 6
1 1 3 1 62 52 48 51 51
1 1 3 1 42 30 33 31 32
1 1 2 2 31 28 24 24 20
1 1 2 2 49 35 38 28 34
1 1 2 1 1 31 25 24 21 23
1 1 3 1 76 45 44 55 46
1 1 2 2 66 30 38 38 35
1 1 2 1 27 15 16 18 16
1 1 1 3 20 9 12 8 9
1 1 1 1 2 22 8 13 11 11
1 1 1 1 2 24 9 14 12 10




NATURAL INHERITANCE.

216

TasLe 20.
OBSERVED AND CALCULATED EYE-COLOURS IN 78 SEPARATE FAMILIES, EACH

OF NOT LESS THAN SIX BROTHERS OR SISTERS.

Number of the light eye-
coloured children.

Calculated.

111

II.

5555666667hl7777068067777868586512231245678
- Ll

Ob-
served.

666577777888877274268997m796m452113 “46667m
r— bl -

Total
child-.

ren.

CO OO~V N D VWDON O NN RO OO NVORO OO
i o b -t —t -t Lol

Eye-colours of the

Grandparents.

Parents.

Light.{ Hazel.| Dark. { Light.| Hazel.| Dark.
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TABLES.

TasLe 20—continued.

ht eye-
coloured chilfren.

Number of the li

III.

CUVHINA O N HHFOOXINOIARDAI NN H T RO O OO Hr-H

Children.

1L

785784467477643444455334584_444434705

Ob
served.

OV HOEONNORHIOIN DO HOIITNHAADINDHHMMOOHoN

Total
child-
ren

RN —HOLRUARDOONXI=D- NV ONDNOONDS HIIE0000 D © DM
Ll i — =t =i ~

Eye-colours of the

redrt 2 I 10T i e e I NN R NN N

Grandparents,

WO AN NAAN-r-HMNMMMOMNMOAAANNAA = (A~

- S A A s il a LR R ol o R o R o R R R ol e Rl el e R o R ok o]

Parents.

Light.| Hazel.| Dark. | Light.| Hazel.| Dark.

ity et et A Tt St e e
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TasLe 21,
ERROR IN CALCULATIONS.

Numbers of Errors of various Amounts in the 8 Calculations, Table 20, of the
Number of Light Eye-coloured Children in the 78 Families,

Amount of Errors,

Data employsd referring to 00 | 06 {12 | 18 | 24 ’é‘:::;.
to to to to and
0'6. { 1'1 | 1'7 | 2'3 |above.

I. The 2 parents only............ 19 30 18 5 6 78
11. The 4 grandparents only..... 18 28 10 10 14 78
111, The 2 parents and 4 grand-
parents.....c.cooeviiniinnnnn, 41 17 8 4 8 78
TasLE 22,
INHERITANCE OF THE ARTISTIC FACULTY.
Children.
Observed. Per cents.
Parents.
Number Observed. Calenlated,
of . ’;‘otal Of;‘;'léom
Fx:liz:rm- children. artistic. art mot | . not
' * art. * | art,
Both artistic............. 30 148 95 64 36 60 40
One artistic; onenot..] 101 520 201 39 61 39 61
Neither artistic..... ... 150 839 173 21 79 17 83
Totals................ 281 1507 469 100 100 100 100

The ““parents ” and the * children ” in this Table usually rank respectively as
Grandparents and Parents in the R.F.F. pedigrees.



