Degcember 18354

My dear Tedin,

There are a mmber of inhmlt:lng.pninh in your
letter and I will do my best to sort them out,

Lot me take first the discussion on your fourth page
of the results of fitting regressions of heading date on

(1) mesn temperatumre for the whole pericd Mareh to May

and (2) pertisl regression on the three mean temperatures
of theae thres mentha,

In this case it is important to note that the second regression
inoludes the first 1.,e, that any regressicn formuls of the first
kind 1s one of the group of formulas whioh might have been given
by the second method, Uonsequently the one degres of freedom
separated as due to regresalon by the first method is wholly
inoluded in the three degress of fresdom separated by the
second methed, In faot we may sub-divide the total sum of squares

as in the table below, '}/_y e m.s. " E"f'
Single regression 1 50eé.B3

Additional regressiona B 15.18 B.59 B.0841
Remainder 9§ _ 5.89 46688 + 9477

18 786,08 5 =~ l1,1464



Since the residus is 5,00 lﬂardgéggé?g the full formula, we
may assign this to the remaining nine/of freedom, The two
additional degrees of freedom representing any information
which the full formula gives, which is not already included in
the simple formula, have diminished the residus sum of squares
frem 19,17 to 6,69 and consequently m content 4o 13.18.
The one degree of freedom of the simple formula of oourse con-
tains the remainder 606,83,

Now one oan settle ths question whether treating
the mean temperatures of the three months separately makes a
slgnifioant improvement te the prediction by ecmparing the two
degrees of fresdom with the remaining nine, noting that this
comparison will be legitimate just because these twe groups
have nething in common, Henee, a8 in the remaining columns
of the bable, one ocan obtain z«1,1464 and note that the 1%
point for two degrees of fresdem agaimst nined 11,0411, So that
the sigificance of the Iimprevement effeeted by the
formula just exceeds the 1% level,

In soms of ihl II?H“' oaloulations cf your letter
PPs & & 4 you make similar comparisons between cdegrees of freee
dom or sets of them which are not mubually exslusive, bubt on
the sontrary have semething in common, For such tesbs the =z
distribubtion is not valid, beeause ebvicusly when btwo quantities
have myoh of thelr sontent in commen, thelr nﬂnm-ﬁ*#:uﬂr be
made 2o great as it will often be when they are wholily independent.
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The test whioh I give on my first page is of course
equivdlant to testing whether thujﬁg« regression coefficients
on the mean temperatures of March, April and May shew or do not
shew aignifieant differences lntl#l- But this 1s not the essentia)
of the test, What Ls essential is to obtain mutual exclusive
groups of degrees of freedom so chosen as to supply the test re=
quired,

How suppose you have taken tripls regression on the
mean temperatures of Maroh, April and May, and also another triple
regression, using three other variates, such as frequencies of
Maxima above or minima below ohosen tmpautw:li, then the only
way 1t seems to me of getting these two regressions into the
same pleturs is to compare both with the sixefold regression
using all syx independentomgriates, For the six degrees of
freedom separated by such & sixfold regression must certainly
inolude all that there ic(iw bothythe three degrees of fresdom
ploted out by the f£frut method and in the ih:-:i ploked out by the
sscond method, whether these two seta have mush in commen o
nnt'. | 1)

Consequently, 4f the twe methods £o be Gested are salled
(A) and (B) shen m oemparison between the resulbs ﬁmd by (A)
and (A ¢ B) arvanged as on my first page, will .mh:..l,'\'rm o say
(A#B) supplies any significsnt Information which is #q* supplied
by (A)s In other words, given the variates used in| (A) do those
used im (B) supply any additional informatidn werth Lnr!.ng‘i'
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The same test may be made GME (B) with (A+B) and any
mmber of results are possible,

It may be that neither the variates of (A) nor those
of (B) give anything worth having in sddition to that supplied by
the other lot, In such a case all the information comss from
what 1s common to the twe lete, It becomes more a matter of cone
venlence than anything slse which methed should be used in futurs
studlies, though one may also be influenced not with great confi-
dence, but taking s chance, to chole the method which sstually
leaves the smaller restdusl Il"l'l'ﬂ‘!f

In a lﬂ;nd olasgs Of oases 1t will turn out that onme
methed, say (B) adds nobhing to what is already supplied by (4)
but that the reverse 1s not true, but on the conbrary (A+B) is
s1gnificantly bettey than (B) aleme, In 'this onse (A) combains
all that is worth having in (2) and semething mors in additiom,
oonsgquently (A) will be chosen in preference to (B) for further
work,

Filnally, 4t mey appear that beth the independent varlabes
used in (A) and those used in (B) supply information beyond that
whieh 1s ecmmen %o the two groups, In this case 1t will be neces=
Bary %o use the wore complex formula (A+B) in preference %o either
separately, If sueh & oomplex formmla looks like being too com-
pligated for general wse, 1t may (or may not ) be possible to sime
plify 1% by throwing y duotive members of the seks of vari-
ates used indtially in (A« ))ur to find a different set of fewer
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than six variates which will do as well as does (A+E) .
With respedt to the uuo of aspumulated temp rature, whidh

I fanoy is the offiecial ]ﬁl‘lll.ln this country for what you call
Ysums of warmthy", would 1t not be simpler to take the value which
gives the meéan dabte correetly, rather than that which minimises the
mean EQuArs error, If you do this I beliave the sum of the
squarss of the srrors divided by sleven should be comparable bo
the residual sum of aquares for a simple regression,

" I am very glad to hear how you are metting on, and
&lﬂllﬂ‘ll.ll}‘ that B:ﬁhgr is proving uaeful, The general shandard
of statlstieal understanding hes always struck me as so high in
the Seandinavian countries that I have much locked forward bo
seeing my metheds trled cut thoroughly in the wvarlous researches
in progress in your country,

Yours sincerely,



