30th January 1854,

r. Whately Carrington,
alandstraant 64,
Rotterdam,

Holland.

Dear Dr, Whately Carrington,

I wn sorry to have kept your data so long,
but one thing after another has delayed me, In order
not to make it longer I have now finished the analysia
en 50 words, that is, frem those available from your
numbars 1 to 53,

Prom the 10 tetals for all words there are ©
degress of freedom, one for personality, the mere contrast
of Oarrett ﬂﬂul TUvani, 4 for the differsences between
LLLT T 1uné. plﬂunl.litr, or sssentially the variation
ariong the 5 differentes QJarrett mims Uvani,

The system of glving each remction time
as a perasntage of the average for all words for the
same personality en the same coomsion practioally wipes
out all differences among the totals of thess ten columna,
Thus frem 250 readings for Garrett I have
a total 24890, and for Uvani 28808, The difference is
132, and this squared and divided by 500 gives 35 ms the



sum of squares for the ons degres of fresdom for
personality. The 4 degreess of freedom for cacasion
likewlse scores 1381, this being caloulated as follows,

The sum of & hundred cbservations for the
first ocomalon glvea 1131, and for the other cocasions
#767, 9848, 1000) 1181, Their mean 1s 6pE2.,4, One
talktes the aum of the aquares of the deviations fom the
mean and dividewby 100,ths mumber of entries in s moh total
ussd, This gives 1321,

Similarly the differences Garrett minus
Uvanl on the B ocooaslons are =119 =88 =315 =08 «485,
The sum of the squares of the deviations of these from
their mean divided by 100 givea 3263 for intermstion
of cosasioniwith personality. All theme three entriss
have of course been redused to sub-normmal values by using
the percentage method, pnd would havs besn reduced to mere
had ths percentages been bamed on Juest the B0 wordas whigh
I have used, There 18, I think, therefore nothing to
be learned from these thres values, sxcept the method
of proocedurs, which is exmctly sdmilar %o that whioh I
Have applled to the socrex for individual words ip obtaining
the 409 degrees of fresdom for pxw, The 108 degress of
freedon for oxw and the 196 for oxpxw,

For esmsh word we have a total score for the
ten readings and the wvariation among these 50 tobals



represents that portion of the varianoe dus to different
reactions to different words irrespsotive of peraonaliby
or cocasion. The average of these totals is 905,24 and the
sum of ths squares of the deviation from this average
divided by ten pives 110112 contributed to the sum of
Bquares by these 4F degrees of freedom, If for emch
word we sum the 5 cocasions for Garrett and subtract the
6 coomsions for Uvani, we have 50 differences repressnting
the difference in resctlon of the two personalitdes te
two different words, The average of these 15 -2,.64 and
the sum of the squares of their differsnces frem their
averages dlvided by ten gives 85730:ras the smount
sontributed to the mum of the squares by the 49 degrees
of freedom pxw, This is not much less than the amount
eontributed by words alone showing that ths differencs
between the resctions of the two parsenalitise {8 not mush
less variable than the sum, or in other words, that thers
is little simlilarity betwesn them in their resctions o
different words, A ofitiocal conclusion, howdver, in only
possible by considering tie conalatanoy of these different
reactions on different cecasions,

For sagh word, therefore, I have t aken the
B tothls (G+U) for & cccasions squamed their differences
from thelir mean and divided by 2., Likewise I have taken



the 5 differrnoes G-U squared thelir differences from their
maan and divided by 2. These processes gilve for sash word
4 degress of freedom, the first lot corresponding to the
way in which coossions was obbained from the tobtals, and
the second lot to the way in which the inbersctions of
cooasions and personality was obtmined, Adding up the
first ecolumm for B0 words we have 800 degress of freedom
making a total ecentribution eof 1l80018,2, the 4 ddgress of
fresdom for coossgions has svidently besn inoluded in thias
total so phat 1f we subbract 1321 we shall have left
168887 contributed by the 108 degrees of fresdom for oxwi
Proceeding similarly I obtained 189428 for the 198 dsgress
of freedom oxpxw,

This last sntry should theoretioally represent
error, that is diserepancies on different eccoasions betwesn
the differential response of the two perscnazlities to the
60 words, Diyiding the stdnm of bguares by 166 we have the
moan square B64.,4, or a sbandapd deviabion of betwesn B
and 30 units in the original datm, Probably this is not
unexpsctedly large. The memn squars for oxw is smaller
B0E.7 but not eignifiocantly sc, FPoselbly thass both
represent nothing but experimsntal srrof which is in any
onss weel debermined from 106 degrees of freedom, The mean
square for pxw ia 1063.7 considerably greater thahh that
desoribabls to error showing a very signifieant diffewence



betwesn the personalities in their resction to differsnt
words, There oan I think, be no doubt whatever as to
the reality of this effect, and a 1list of words could
doubtless be ploked out for which Garrett gave a longer
reastion time than Uvani and viss versa, these diffsrences
being confirmed in s suscession of indspendant trials,
The absensce of any:apparent interasticn betwesn
cocasions and words 1s s striking and perhaps an important
feature of the data, One would, I think, have edpected
a priori that differences in the physiclogieal condition
of the medium on different ceomsions might induce m
change in the resmotion to some words mffecting bokh
personalities in the same ditestion, and this would show
by oxw exossding oxpxw.on the mverage. Elther this
affeot 1a mbasnt,or it has been masked by something eless,
The remaining words on the list should serve %o confimm
whether oxpxw really hax a larger mean squars than eoow
and perhaps pubbing the two portions of the data bagabler
the differsnce might be statistloally significant, What
the interpretation should be it 44 4ifficult to may,
ons could soarcely expeot ordinary veriaticns in the
physlologipal condition of tie medfum to induce variations
in remotlion in oppesite directions in the two personalities,
unless she were sub-conscionsly striving to make thiir
smotional responsed ma unlilke as possibls sc that when



to the same word Garrett rescts with an wmsually long
renctlion time this faot ahould Ltself cmume Uvani to
give a shorter resction time t han usual,

However, psychologleal interpretation
will be your business, and I shall have done mins if you
underatand elearly into what porbions the variants mmong
the obssrved times 1s capable of being divided, and how
this 1s motually dons in arithmetiosl practiss,

Tours s incerely,



