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Estimating the bias of correlation coefficients
ALISON )1. GRAYr

(i) a priori selection ill which the factors
are chosen on t.heoret ical or physical
g:rolllll l~ , ami

Ono of the major problems arising in th')
correlation method of seasona l for(lca~t i ll~ i~

th o selectio n of factors to be used in forecas t
formulae. As pointed out by Savur (193;;)
there arc t wo main ways in which the choice
can hl' ms(If'! -

t . Introduction

selection bv correlation in which t ho
factors are chosen because empirical
relationsh ips have heen found to exist
Ilf~tW('rll t hem and t he elements for
which forccust s are required.
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1/(,,-3), where " is Ih, number of pairs (O f
values 011 which th e sample correlation r is
based . Corresponding to each ca lcula ted
correlation we 11l.1,Y write z = ~ + d
where d represents the sampling error. A
possibility which cannot he ignored is tlU\ ~

in select ing the highest values of z one i~ in
effect choosing those which have high values
of d. If this were the case some idea of t in
bias as..sociated with the i lh highest value of
• could b. ga ined from the mean of t ho
.'" highest val ue of d. Tho present note i.
concerned with a simple method of obtaining
the mean of th e ,'" highest value in a sample
of size m from a standard nor mal d istr ibut ion,
an d with th e application of this result to
selected cor relnt ion coefficients .

(Ii)

•

I r r z'1'= - - . e -I dJ:
(2".)' , - "

and 'l = 1-1'. The mean of this distribu
t ion can be eval uated for given values of
i and III only by a tedious numerical process
such as was carried out by Tippet t (1925)
for i = 1 and certa in values of m

2. Mean or the i l h highest value

The proba bility t ha t the ,1 " highe j~ 0 11t
of a sample of III va lues from a st andard
norma l distribut ion is between x and x + d»
is equal to the probab ility of obt.aining m- i
val ues below x, ,:-1 values above x + fi t , und
one value between s: nurl x + de. l il tho
limit th is is given hy

", '. m-i i- I 1 e -l Xl d.
,-.....,,-;-;~7:0 l' q - ~
(m -i) ! (i - I)! (2".)1

where Jl i, t he probab ility of any part icu la r
value being below z, i.e.,

In examining effects of selection from t his
point of view it is simplest to deal with
t ho transformed corre lation zll which i J

"cry near ly norma lly distributed abo ut
t he value t (simila rly defined from th
populat ion correlation ?) with vari ance
_ 0 _

I t was early recognized tha t, in testing t he
significunce of correlnt ions selected und er
(h ) some allowance should he mad" for t he
fact. t hat t hey have in general been chosen a i

th e highest uf a large nu mb er, For t hi !'!
purpos" Walker (1914) gave valu e. of t he
II probable highe.st" correlation while Snvu r
and Gopa l ltao (19:12) extended t his to give
valu es necessary for significance at the
5 per cent level. However, effects of selecti on
should also 1.0 taken into acco unt. when est i
ma ting the true or long term value of a corre
lation coefficient, a matter which is of even
greater concern since the best estimate is
req uired to determine t he actua l regression
equation.
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