T.B,Burnaby, UNIVERSITY COLLEGE,
DERARTHENT OF GEOLOGY KEELE,
ETAFFOROSHIRE,

16th Dec. 1960

TILEFHONE; HEELE FARK 3T,

Dear 3ir Romsald,

I wonder 1f you oould answer a query erieing from your
paper of 1953 "Dimpersion on a Hphere", Ts it posslble without too much
difficulty to generalise the ralatiun
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from a ephere in 3 dimenslons to a hypersphere in N-spece?

dome time ago you very kindly directed my attention to Bhattacharyya'ms
angular distanoce function for multinomial datm, in conneotion with geolegioal
problems invelving counts of mioro-foesils, mineral graine and the like.
I have eince bean ueing it regularly on such problems as came my way, and
bave usually found (am one might expect) that multinomial wvariance rapresents
only & small fraction of the dispersion within a group of sample counts from
the same geclogioal formation. One naturelly wente in suek camen to lnow how
to estimate the dispersion and use it to test between-group wvalues of the
angular distanos,

For the case of 3 componente {nithar 3 minarnl epeciens, eay, or sles
2 mpecien plus the remainder) one could svidantly use the spherical modsl.
It sgeme 8 much mors netural choles than the Euolidean model of conventional
nultivariate analysisa which could presumably be used instead in sopngunotlon
with the inverse sino transformation of the data eXpressed as percentagen.

Qur practical problem involves the relative proportions of pix different
detrital mineral epeciee occourring in Coal Heasurs strata. We find a bemutifully
regular pattern in the betwesn-stratum angular disfances caloulated in b-apaon,
but et preeent we have to teke the minerals two at a time and lump the Temaining
four in order fo ocsloulate radii of confidence and test significance.

The hypersphere model seems wvery attracotive - at any rate intultively -
pasuming that the mathemetice of the dlestribution does not beacoms too
diffieult in more than 3 dimensione. At the back of my mind 1s the thought
that it might, by annlogy with the multinomial standard error of Bhattacharyya's
distanoe funetion, turn out to be independent of the number of dimensions,
but this no doubt im too nalve a hope.

Yours eincerely,

T . P, Butenaly_



