6 Februsry 1832.

Major L. Darwin, Sc.D.,
Cripps's curner,
Forest how, Bussex.

Dear Major Darwini

I. ©On regression.

Regression, as the word was used by Galten anda the
Biometers, i.e. regreseion to the mean, must have at least
three contributory causesi-

(a) If the relation of the child to only one parent

ie coneidered regresaion is due to the contritution oi the
other parent for the reason that tsll men will @n the aversge
have not s¢ tall wivea, reckoning tallness in each sex irom the
mean of that sex,and in the same sense a selected group uf
short men will have wives who may be below the average, but
will be not sc short as their husbanda. To aveid thie
obvious cause .f regression Galton was led to use the
"mid-pareant®.

(b) Non=inherited fluctuations due to environment will

cause a groupy of parentas selected for height above the average

to have more than their ghare of thoee whose stature haa bean
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enhanced and lece than their share of those whose stature

has been stunted, by environmental circumetances. Thelir
children, therefcre, if ssared on the average in an average
environment, will be shorter than their parenta tf'or this
rason. Ag far as 1 can Judge this makes a very unimpostant
centribution to the regression chserved.

(e) The main regreseion from the "mid-parent” in wan seems
to be due to dominance, which may be regarded as similar in
its effects to environmental fluctuatione, seeiny that it,
like them, disyulses to gome extent the yenetic natuse, so that
we select a little anmiss, end do not find the whﬂl.:ﬂ of what we
pow in the parents reproduced In the childraen.

I take your term "double-recesaives" to mean humozyuotes
who have recelvad a recasalve gene from both parenta. The
barm is often used for indlividuals who are homozygous r"ecedelves
for two different factors, but this does not so well ril your
context. when two homoszypous recegsives mate, there wlll
be no regreseion in that factor. iha regression of offepring
of recesgive parenta is due to the cases where they mate with
homosygous dominants,and the offpring are all duminant,inglead
of half dominant and half recessive,as would be a fair blind
axpectation,and a5 occurs when the recessive mates with a
heterczygote. On the othermnd the regression of olSpring

af dominants towarde the mean is dus to the cases where two

heterczy<otes mate yroducing a guarter recesslves unlike both
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their parents, a type of mating which occurs woere frequently
than the mating of pure dominant with pure recessive.

The whole busintes is racher intricate as ex ressed in
words and 1 think of a table of all the posaible matings for
a single factor is useful to uring it ocut clearly.

MOTHERS
100
'
A& | 48k : 36%
3 Receaslve | 'aterozygotes Dominanta
& per ceant. .
Recessives 2.56% R | || 3.84% R 3.845 D 5,764 D
48 per cent. | | *
Heterozygotes J.845 R 3.B4% D |\ 6.764 R 17.88% D i 17.286 D
36 per cent. | 1
Dominanta 5.784 D ! , 17.BBE D | 12, 96% D
Total 6.4 %R 9.6%D \H.i‘ﬁﬂﬂ.iﬁﬁi : 36.0 % D
i P . |

The offspring have been oglassified avcording to their
appearance, heterczygotes and dominants allke being reypsresented
as D. If ‘e do the same with the parents we have

Mothers

16% B4L

R D
. l6% R 2,.56% R 5.8 R 9.6 D
g
¥ 84 D 3,844 R 2.U% D 6.76% R 64.8% D
b e A s ELS——— N | = e 3
& Total 6.4 %R 9.68D 9.6 ¥R 74.4% D

For illustration 1 have taken 40 per cent. decessglve
Z4enes to 60 per cent. Dominants, one Can see that an excesa

(over blind expectation) of dumluants occurs in the D x R
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matings, and « mmﬁhdﬁr-'?ﬁ recessives in the U x D matings.

Blind expectation would have given

2«00 R 6.72s R 6.725 D
6. TELZ R 6.T2% D T0.56% D
9.286 R G.T2: D 6. 720 R 77.88% D

that is 2.88% less dominanés among the offepring of the
receseives, and 2.88% less receseives among the offspring of
duminant mothara., From this point of view the regression
is not unbalanced and indeed the one exvess must palance the
other if th frequency ratio of recepsives to dominanis is O
be the same in successive genarationa.

III.

I believe rather strongly that there are in most charactersa
recessives on both sides on the ground that, for aos. characlers
of most speocies the mean has lonyg been near the optlmum. I do
not think one could base the belief on the asymmelry of reygresalon
ae this is obtained from calculations involving only the syuarea
and products, i.e. functions of the second degree ol the
measurements. Thers aras some third degres stallstice which
J am rather hopeful about. | mentioned one in lay book
(p. 116) and have bL.en trying it out and others on iualze data,

wherea, owing to the enormous number of recesslve usfects main-

tained by constant cross-fertilisation and the conetant efforte

of the breeders to increase the yield, domlnance is very much
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biasped indesad.

I den't. foel that we can reject the notion that some
qualities making for gembs have boen harmful. ‘ome peniuaes
Lave Lad 8. much common gense that one can feel pretty sure that
hatl they been born a medieval serf or a primitive hunter uthey
woula have made a very geood Job of 1t. But without a lot of
ballast I ehould « ertainly gueee that there are cualities such
ag introspection or an excessive concentration on apgparant
loypical econiradictlons,which may make for geeatnese in a mualclan
or & r..u:=1'c.m:uﬂulzl.'...1‘.::1:.1:1J but which at the same time may nave been
harmful Guring the greater part of numan evolution. Lut 1 do
feal these weigh rather light in the bzlance against the
sreat qualities which make a mind ensrgetic, Lesuevering ana
penetrating, and [ should guess Lhal these nad cnly keen
disadvantagecus in very wvxceptional clroumastances. i
supposa the great difficulty is to allow for the UnormHouBs Ly
greater facilbles whici clvilisation offers for utilising speclal
and limited gifta, so that if they hit off the temper of the
Lge tq are appreclated, like those of Praxiteles or Welsen.

I like this paragraph encrmously, eapecially if you apply
it to force of character rather than intelligenca. Intelll-
gence might take a step further and judye when to take the

lead.

I don't sea VI at all.



Retwrning to [ have we any right to say that the
perfilises atray further from the plle t.l:.l# they ocugut to do by
chance. Inthe etone age I suppoue yuu; father mighu have
vaon a great tragper, perha .8 no one would have selected
nis flintys for chipp more carefully, but if carving
foiudeasas in lvory Jham all the rage would he have buen able
to do much more for his tribe than to leave a lfew lavel-heaued

aphoriame for thea tuv pondar ovar?y

I an returning your wonuseript notes with thils typed
woe thau L can keey my cvopy auwd am keeping your maln papar
for a time. In IL tu Le the wumseanes leclLura?

Your: sincerely,

i I am encloaing a talk i pave a week ago to tone
Royal hoclety of Dublin, which beara & little un yuur subject.

HeAaFs



