A NOTE ON FITTING OF STRAIGHT LINES IF BOTH
VARIABLES ARE SUBJECT TO ERROR
By K. R. NAIR axp K. 8. BANERJEE

The problem of ftting eiraight lincs if both variables are subject to error, has beon conaidered by
many workers. Hut a recent sty of this problom by A. Wald (1040) in which ho alo revicws all past
work on the subjeet is mainly responsiblo for the present note. Wald haa given a simple mothod bf fitting
a straight [ino to a set of n observed pairs of values (2, y,) when both x and y are subject to mutually ua-
cotrelated orrors .

The mothod which Wald has advocated can bo casily recognised as the Method of Averagwa for
fitting curves.  Nair and Shrivastava (1042) have recently studiod the efliciency of this method, in compasi-
son to the method of least squarve, for ftling polynomials in x, when y alono is subject to orror, ‘They have
found that & slightly modified mothod which they eslled the "Mothod of Group Averages' will give more
efticient resulls than the ‘Mothod of Averagea’. For fitting & straight lino they found that by plotting the
points of mean values of x and y for tho firet ono-third and the last one-thind of tho wholo act of obsarvations,
arranged in order of magnitudo of z, and by joining thees mean points wo got & betler estimats of the
sraight line than any othor two group means.

By model sampling we havo collectod evidenco thet when both x and y are subject to ervor, then
als0 the mothod of Group Averages gives botter eatimatos for a and b, of th lino ymaz + b, than the method
of averages which Wald has put forward.

We started with the line y=x+1, that s, with tho hypothetical value I, for a and b; and gave z in-
tegral valuea from 1 to 30 and caleulated corrowponding valuos of y, namely 2 to 31, On each pair of hypo-
thetical valucs of x and y thus obtainod we superimposad normally distributed random errors with mean
xero end 8.D. 1/10 using Mahslanobis’ tablo of normal doviates (Mahalanobis and others, 1934).  Wo then
Fot an (z,, y.) samplo of #iz0 30, with r and y both subjcct to uncorrolated errors.  Since the 8.D. of the
error was ono-tonth tho inlerval botwoen consecutivo truo values of £ and y tho obacrved and trus valucs
of both variables will have identical ranks in most cases. Tho values of a and b woro calculat~| by the
meothod of averagre, that is, keeping 15 in each group and again by tho mothod of maximal-group averagea,
that is, koeping 10 in cech group. 100 Semples of 30 pairod obsorvations wers obtained, giving 100 values
of a and b, whose oxpectations are unity. Tho moan and 8.D, of these 100 values of a and b were
cakeulsted and aro prosontod below :—

u b
Mothod of Fitting
Mcean 8.D. Mean S.D.
Mothod of Averagen (Wald) 098583 00104 1-010063 0-0991
Method of Group Avorages
{Nair and Shrirasiara) 090703 0-0035 1003534 0-0%07

It is clear from the above tablo that whilo both tho methods give consintent entimates for o and &
the niethod of Croup Avoragea gives more accurato celimates than the dethod of Averages.
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An intorcating situation whero both x and y are subject to corrcluted orror has been investi
gated by P. C. Malalancbis in his paper “On orrora of ion and upper air relationship™ : emoirs
of the Indian Metcorological Department, 24, 1023, 1119,
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