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The remarks which follow were inspired by the

well-known illustration in Statistical Tables for Bio~

logical, Agpibuitural'énd Medical Research by R.A. Fisher

and F, Yates kF—Y);l .The data in this illuStrgtion'are
the difference in yields (bushels per acre) on tw§.§1ots
of'wheat which differ only in manurial treatment, in the
thirtx years 1855~;884. To these data the aptﬁors fit

the f;rst ] Qrfﬁogong;.polynomials, i.e, a polynomiél of
the Sth.degree in t, time (in years), The aqalyéis4of

variance, given by the authors, is summarized in Table 1,

Table 1.  Analysis of Variance For F~Y Illustration
.~ | Degrees of Sum of ‘Mean |
Term . " Freedom Squares Square E
) 1 i 167.94 - .157,94 7,21
| 2 1 1 267.56 ' 267.56 12.21
3 1 3.60 j 3.60
5 1 2,44 2.44
Remainder 24 579.44 24,14
Total 29 1,016,99 . . =

—

1 pifth Bdition (Oliver and Boyd Ltd, Bdinburgh and
London, 1957},

‘




“The final column in Table 1 is mine. Referenpawtp the

: ) : PEURV R
authors! Table'V-shows‘that

'Wlth (1 27)”&egrées of
-freedom (d. f ) the flPoLterm F is aignificant at the ,05 s
probability level and the second.term F is significant

at the 01 probabilitj level . Though the point igunqt_:;;

important; I do not quite agree: Wwith the author

vers ion of tho analjalo of . variance in their: combining
the flrot Eive term contributidn;fdr*the purpoae of
establishing mean squaré with 5 d,.f,, because the con-

stituents are so different in value. iy main concern

--r"
i

'is with the. autho; Al general inference from their

exercise - . S B L

"As will be $een, .the first two terms account for

a substantial part of the variation, but the mean
..squares of the ‘remaining three terms are all below

the residual mean square, Thuo a parabola adequately
describes the slow changes", ‘2.

e g -
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k b ;!-'::'..‘::>.-' : P o ¢ > .
On commonsense . grounds . alone the last: sentence of the({_

quotation is bf”&bnbtful,validity. Ne-note{ in fact, e

that whilte ftbé:contnibntibna of the "negligible" drd,-
4th, 5th terms are respectively 4, 6, 2 the ramainderm
meanisqpé%&”gvbfagéa.24:;,-We musb suspect- - and our
suspicionvwiikvbe(provad to be cpfract 5'that;tbawr§—‘
maindér containé terms thé? contributib% to éﬁﬁiaﬂ"
sizable, inufaet-of,the“sametondaf;of.magnitudewa:the
significant contnibutibnéjgg the 1st.and 2nd terms.
The F. with (24;'5& d;f;ﬁéof.(remainder terms 3 -~ 5)

is 6,01 (= 3 x 24 14/(3 50 + 6. 01 + 2.44))which is signi-
ficant at the .01 probability level The'authorﬁl
idea of "adequacy“ will not COinCide with that of most

workers in this field if only becauae the ?2 of the

first two terma regreo31on ‘has a value of only.

0.41 4(:(157.94£;:2623060/1016;99).

A Cp. cit., p.3L.




While it is easy to criticise the authors'
treatment it is much more difficult'to suggest a
remedy which is satisfactory in stochastic terms, or

even, indeed to propound the problem at all, We

ohall try .to do so by continuing to study the F-Y 1llu—

stratlon.p In the first place, it may be remarked that

u31ng 29 ,orthogonal polynomials, i,e. der1v1ng a poly—

nomlal of degree 29 in t a function may be derlved whlch

will pass through all the observed points, A glance at

the appended diagram showing the vast dispersion of the
observations indicates that this would not be a useful

exercise, if what we have ih mind is the derivation of

a law of relationship between the cbservations and time

t. It would however, be revealing to set out the

contributions of each of the 29 orthogonal polynomlals

to the aggregate sum of squares, Twenty of these w1th a

. . ‘w3
a remainder are shown in Table 2 .

Table 2. . Contribution to Sum Squares of Each of Twenty
Orthogonal Polynomial Term$ to Total Sum
Squares in F-Y Illustration,

Contri-~ . " Contri-
Term\No. ution to 88 + ‘Term No. ution to 88

i 158.0 11 14,1
2 267,5 . 12 » 17.5
3 3.6 13 1.5
4 6.0 14 - c.2
5. 2.5 15 73.2
6 3.5 .16 . a " 124.,0

7 0.1 17 48,8

8 1.9 18 o} : 3.1
9 2.6 19 35.1
10 46,9 20 i ' ©14.5
Remainder (9 d,f,) : " 192.4
Total Suni: Squares (29 d f ) 1,017.0

3Theue were produced on the Elllott 803 Computer
of the Agrlcultural Institute, by courtesy of the
Director, Dr T, Walsh, and with the cooperation of
Mr D, ﬂarrlngton.
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Bach of the“terms‘has_pne:d.f.:, The.tefm_number.represf,

ents themdeggeeﬂin.t,of“thefbolynomial so that, in
effect, a_polynomial‘of degnee 20 in t has been fitted -

to the 30 observations.; Apart from roundlng—off , i

'dev1at10no the flrat 5 terms of Table 2 are, of course,

? L

1dent;9al w;th.thqse:oﬁ_FeYkgivenwin Table 1.. As
antieipated the contrlbutlons of .some of .the aubsequent.
terms are large, thezlargest,being,that of term no. 16,

namelye124,0g

Stoehastiq:lntenludeﬁn L
At ?hiG.Pbiﬂt it .may be appropriatc ta make .a
Lt e IR T . oY Sy . '

few geqenalﬂremargs“on testing Qor signifipance,in_gupvemﬁh

flttlng to tlme uerlea uslng the regrea61on method The

whole exer01ao is based on the assumptlon that there lo ]

.

an 1nheront relatlon betWeen the sequence oE ob ervatlons
A T A ; v - ML
and t1me t,‘dlsturbed in - greater or lesser degreé by an

error term which’ 1n1t1ally or ultlmately (1 e, after

certaln transformatlona) 1snassumed to be a random o

et

varlable (1 e. random as- regards t) w1th~certaxn*~~v~~~

otochastlc characterlct1c e, g. that .the sequence is

R

a normal aample w1th mean zero and eotlmable variance,.

.
w

4
In an eanller~paper tﬁe wrlter has glven his oplnlon

that tﬁe whole object of - regre351on is to enable one: to

tlmate the value of the dependent varlable from glven

values oﬁ the 1ndependent varlables, J4n the present
AT . » \

s A ‘. N R
case Lhe known values of the orthogonal polynomlalo

adjudged,s;gp;ﬁiqant,;,yﬂeemay, for 1nstance, be

: e i e e i Lot P
Y] BRI 22 PN P A

‘4”Some'Rema¥k¥"lhdﬁ¥ Relations BeuWéen"Stocha tlc'
Variables : A Discussion Document" by R. C. Goary,
Review of The International Statlstlcal Instltute,'

Vol 31 : 3, ( 5563)..
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interested in forecasting by extraoolation. The
pravceical value of the operation will, therefore, depend
on the magnitude of the‘feeidoél; or error, standard
devietioovin relation to fhelchanges which one is trying
to Eorecaet, and experlence has shown that values of R2
of eyeh:the 99 varlety may result in confldence limits
of Jeeiessly wide range. Of course, a8 an exeh01se in
analysis for its own sake there may be some theoretical
interest in belng able to state that a glven tlme gseries
is e.g. a "(2, Si 16;: 96)" meanlng that it is 31gnif1—
cantly and completely explalned by terms 2 8, 16 of

a spec1f1ed orthogonal series thh ? = 96 and recourse
must be had to SOphlstlcated statlstlcal procedures to
enable one to make such a statement. The whole object
of statlstlcal ac1ence is to descrlbe p0531b1y very
numerous sets of EJgures and their relatlonshlps in

)

terms of a few,estlmable paramteters.

- oo

By "adequacy" in the foregoing quotation F-Y

mey mean what the author has called completeness 5 of

relatiohehip, (whereby in tlme serles analy31s all the
81gnlflcant 1ndependent varlables have been 1dent161ed
and the residual is non—autoreg;e861ve). | Bven if the
Rg is small (say .4 as in %he F:§wiliostration§, oircuo-

stances can be envisaged in which the result would have

some practical value, Imaglne a manufacturer of a

/ 1\
‘ i

highly perishable, even ephemeral ‘ product (1ce~.
cream ?') working on a day—to—day ba51s, manufacturlng

his day S supply in the early mornlng. ﬂe cannot keep

b"Determlnatlon Of Linear Relations Between Systematid'

Parts of Variables With Brrors Of Observation The Varlances

Of Which Are Unkrnown" by R. C. Geary, Bconometrica), Vol.
No. 1 (1949).




stocks overnight without deterdoration of. ‘his product),”

He notices ﬁhafygﬁmand varies considerably. from day—to;' :

day. From the supply olde he, is- reasonably satlsfled
W1th hlo annual productlon. alnltlallyiunable to»antl—
clpata dally sales,‘he produces the Same quantify cf-his
product each day, phllanphlcally acceptlng ﬁls lOOSGS;‘
4He may ruefully calculate the dlfference betwéen nnat his
prcflt (glven total annual productlon) would be if he had'
been able to forecast exactly ‘each, day! s, demand and’ what

his proflt actually has been,:. w”Ue c@nSults'a statis—
vt

tlclan who Elndo a 81gn1f1cant correlatlon between his
actual dally saloa and some factor, say :vtemperature at’

the tlme dally manufacture -starts, This:correlation "

.H

need not be veny high‘(”ay .6) for himatOAbaQé%hié‘daily'

productlon pollcy on the regr9081on formula® w1th 1mprove:
sk \l‘.‘

ment in proflts. Ot course, - .the statistician wilI'feCdg—

nise that sum‘squares of deviations is not the function

which he should mlnlmlze but the sum of the ‘absolute

valuo of ~the dev1atlons. ;,h@ is sustained by thé& con- ﬁ’:

S x.-‘-

viction phat hla,leasg\squanemnognession.préceddﬁé”ﬁill“*:

3 ol
give him an answer which wWill  improve profits, evén if :

Vs

he does not know the optimal formula.

EEEE B - Lo - T ]
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We must now distinguish:between:what may be’-
termed (a) SpClelC and, (b) general hypotheses. - All

the well-known, theory of regre081on ~dincluding estim-:'
.n.,- [ . .
ation of testlng for 61gnlflcance of coefflclents s

i i1
s e

based on speclflc,hypothesea. +This . is the situation ®
R A S tedr AL

©in which on past experience, the res ults»of“other P

I N W SRRV R

wann e d ‘:" Lo 1 :"»' wiuby

We may,mr@tedeWn,a

".. 3

:plauoible relatlonshib and L




estimate and discuss the estimates of the parameters
involved, With general hypotheses we have no such

guide; here we set out to discover the terms (or series)
which are significant with no prior knowledge of the
forces at work, painfully awaré of the hazards of non-
sense correlation 6 y especially rife in time series :

for example any two economic series increasing in time-
will, on crude analyeis, be found to be highly correlated,
It goes without saying ﬁhat general hypotheses are far
more difficult to dea;'with than are special hypotheses,

Continuation of Study of F<=Y Illuystration

We note at onee from.Taple>2Athat the residual
.mean square after 20 terme is 21.38 almost identical with
the 21,91 (= 192.4/9) after the removal of 2 terms ! We
begin to Ssuspect that the 1nherent error variance of
the sy tem may be of about thls magnitude, desplte the ‘ 
’prdiiferatlon of quite small, numbers : not fewer than 9
of: the 20 terms have.a .contribition less than 4, The
problem confronting us appears to be this : can we
discover any clear break in the series which' will enable
us to state coﬁfidently that eertain specifiea terms
shoulé be included in the regreseien while the rest are

to be deemed included in the error term 9

The foregoing remarks as to the remainder

after § terms applies to the remainder aftef'QOftefhs}
namely that, if .only wé Knew them , we might find one or
more sizable contributions to sum squares for terms

21 - 29,  In default of this information - the computer’

6 .

"Why Do We Sometimes Get Nonsense- correlatlon Between Time
Series -~ A btudy in Samplng And the Nature of Time ‘Series"
By G. U, Yule, Journal of the:Royal Statistical Society

a9 2 1 (1926). v




had a programme for only 20 terﬁé - the best course
apﬁééfé“to‘béft6>brétend that we are dealing with a

problem of 20 (and'ﬁot’29) ‘terms., So total sum

squares is now deemed to be 824,6(=1,017.0 ;'192;4) in-

stead of tﬁé”original.i;017.0.

" In Table 4 the 20 contributions are arrayed in

descending order of magnitude with term number indication.

Table 3, Nata . of Table 2 in Descending Order of

‘Magnitude with Standard Deviations (SD) . .. ...
| Contri- Contri-
Term No.| bution tol] - v = 8D [[Term No.| bution to| v = 8O
' 88 ! o S3
2 267.5 16,36 4 6.0 3,45
' 158.,0 12,57 3 “ 8.6 1,90
16 124,0 11.14 5 (R ST AR BEENE B -1 A
15 75,9 8.56 18 8.1 . 1.76
17 48.8 5.99 9 2,6 1.61
10 46,9 6,85 5 2,5 1,58
19 35,1 5..92 8 1,9 1,538
, * <
192 i7.5 4,18 | 13 1.5 L1220
.20 14.5 3.81 14 0.2 0.45
11 14,1 3.75 7 0.1 0.32

Totél Sﬁﬁ Squares (20 d.f,) 824,6

Ih the null-hypotheses case, when-the 20 ori-
. ginal observdations are arrayed in random order, cach

of the 20 terms is an estimate of the populatlon
varlance, uhe populatlon mean belng zero., Lhe { K]

(with + 51gn) would 'therefore, be a random sample of 20

from the pocltlve 51de of the populatlon frequency

' i f MO R

dlstrlbutlon. Ao 1s usual we make the as sumptlon forﬁ

what Eollbws that the populatlons from whlch samples

are drawn are normal,Ean'asggct dea1tEWLth‘latep,




We shall now try systematically to find a
break in the séquence.of Eable 3 enabling wus to identify
stochastically thé:térmé”wﬁibh'are significant, The
method will be to study poibts'in the séquéhce starting
at the bottom at which the jumps are dimprobable on the
null-hypotheses, We shall first have to study the

Distribution of the Highest Value in a Normal Sample.

We are concerned only with the positive side of
the standard nornmal distribution table 7 . ‘If the
Cumulative freqqency from O to x of any continuous dig=-
tribution is F(x) the cumulative frequency of .the 1argést
member - we deal ‘'only with non-negative measures - of
a sample of n isr {F(x)]n. A partiéular probability
level is solgcted, say ,95, and the following equation is

solved for x :-

(1) [B(x)] " =0,95 ..

If the top sample value at any stage is greateér than the
solution x we shall infer significance for this term and
all terms with'greater values : at:tﬁe:;95 proﬁability
level we shall have succeéded in breaking the sequence of
20 terms into fwo‘pafté; a'significant part and a ' i

residual error part,

Thé .95 normal probability points (population
8D unity) for top sample values Xun for a certain range

of values of n are shown in Table 4,

7 . s
"Biometrika Tables for Statisticians" (Bd. E.38. Pearson
and I.,0. Hartley) Vol. I, Becond BEdition, 1958."
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Table 4, ~ Values of Normal ,95 Probability Points
4 Medien. . .
xhnggjc Mod;an‘Yalug X fo? ??p

Elements in Samples of n,

a 1 Fhn *mn | on *hn Xmgw”,‘r
2 5.24 1,05 15 | 2,63 | 2/oi
3 . | ..2.39 | 1,86 | 16 .| ‘2i9s | 208 .
4 2.49 1.41 17 2,97 2.05
5 2.57 1.52 18 2,98 2.08
6 2.63 | 1.61 19 | 3.00 2.10
7 2,68 1,67 20 ") 3.02 2,12 .
8 2.73 1.78 ~ e
9 2.75 1,79 25 3.00 | 3.21
10 2.80 1.83 30 3,14 2.28
i1 2.83 1,87 35 3.18 | 2.34
12 | 2.86 | 1.91 40 | 3.22 .| 2.38
13 2.89 1,94 . 45 .25 | 2.42
14 ‘2.91 |7 1.98 50" | 8.28 | 3.46

Attention isvnow_dirgcted‘tp the arrows in Table
3. Thése mark the suspect breaks in tﬁe sequence, as
indicated by‘thg jumps between consecutive vaiugs of the
variggcgé 105.8;5.;9) . the.afgqﬁs are placed above
tne.éﬁsbeéf valués..  Thué the pfbblem poses itself : in
a-normal sample of 3, consisting of 0,352, 0.45 and 1,22,
is the fop value_of;l.QQ stdéhastically acceptable ?_,An‘.
apélogous préblem présents itself din thé variance jump
from 3.5 to 6,0, the éamp;e size now being 10,

-

BEstimate of Population Variance

We are néw~cdnfrontedVWith the difficulty

that, to apply normak-theory,.we requird to know the.




[

populagion variance‘Which; of course, Qill be diffefent
at each arrow stage. [laving selected the break points
from obeérvation "Of the cample value£>thémselves the
appropriate variance at the first test break caﬁnot be
estimated as

2 [(0.32)% 4 (0.45)2

»
1

Siﬁbé“fhé éop vg;;é i$ gusééct of being too high this
estimate is biassed upwards, “Neither'can‘thé”variance

be eStima?e§n§?mt?9.$9W Qf.the last two values divided by

2 sincg thi§ wou;ggbe an under-estimate :° ° one cannot leave
out the.top value‘éf a sampleé and eétimaté the variance

from the remaininé“values siﬁply by omittiﬁg if! The
simplest course would appear .to be to substitute For the

top suspect value 'the median top to be exéécted'from a

\

normal sample of given size,
2 . .. ,
Let S be the estimate of the population
variance for samplc size n and X the median top value
to be estimated as the solution of

-
(2) o DE(x) ] =..860,"
where F(x) is, as*befére, the cﬁmuiagive&one-sided

normal frequency, population variance unity.

" . K .
. * . | B RN

Then set . -, B ¢

(3) L OXT o+

+ (1.22)%]1/3 = 1.8/3 = 0.6.
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or
fn-1 .\
‘ 2 | 23 2
(4) S = LD Xy /(n - an)
i co \i=1 y

vhere the xi,are<the-actual,values shown in Table‘S.

The yalues,of.xmn are shown in Table 4,

The. final stages of the calculation are shown

in Table 5,

Table 5. . Test of Slgnlflcance of Apparent
. Breaks in Sequence in the
;F—Y Illustratlon

n s x x /5 a
n n “n’"n
1 2 -3 4 5
3 o 0.461 '1.22 2,65 0.977
10 1,693 2,45 1,45 0.898
11 | 1,803 3.75 2,08 0.896
14 | 2.688 | - 94‘ 2.23 0.848
17 | . 3.972 . 8.56 2.16 ©.802
13 4,486 11.14 2.48 0.792
19 . | 5.230 12.57 2, 40 0.772
20 - 5,994 . 16,38 2.73 0.759
‘Notes
Col.2 : From,fbrmula (4); e.gs n = 10;.‘2 = 19,0
{count of 1ast<9 items in 88 column, Table 4)
Col.3 : BE.g. n'; 10 = 2 45 is" 10th. value from
' end of SD columg Table 4,
rg: '
;Col.5~f»~a»1s test of normality 8. for rat10 mean

‘deviation to standard dev1at10n) applied to
- "residuals" at each .n stage; e.g. n=10, sample
"is last 9 items in 8D column of Table 4 together

with'’ x ( 1.83) from Table. 5, :

"Tests of Normality By R. Ci Gedry and 3, S, Pearson,
(rogoy. — o Y R ey and T
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Comparison of the column 4 figurés in Table 5§
with the appropriate xhn's in Table 4 shows that, at thé
95%iprqbability_level only the value, 2,65, is signi-
ficant for n = § while x, = 2.39; and this finding is
more than dubious since the estimate of>the‘variahde'for
the application of normal theory is based on a sample of
2 ! in any case, no interest attaches to a regression
which allegedly éonta}ns 17 significant terms, - In the
diécussion that follows, no reference is made to the
n = 3 entries in Table 5,

At the othér end of Table 5 for n = 20 we are
testing whether the éiﬁgle quadratic orthogonal ‘poly--
nomial affords a compiete representation of relationéhip{
the remaining 19 terms being collectively a random
residual, While the éolumn 4 value of 2,73 falls short
of the ,95 probability value of 3.02 it is “the " highest
in the table and, if a break is %o be identified in the
sequence, this is it, There is no good reason for
making a break after the second (or linear term in t)

(as F-Y do) than there is in including also the third

term, in the orthogonal polynomial of degree 16 in t

(see ?able 3),'however nepugnant to our habits of thought |
and pyocedure in time serices regression, 'Of course no |
claim can be made that the technique developed here is

in any sense the most efficient for logically dividing

the sequence of terms into the two classes significaﬁt

and residual, A ﬁechniqué of greater sensitivity

might ideéntify the second term és significant; but in

such case one might fairly surmise that it would also

include the third term, however a .priori unlikely.



Norma;itx.v Throughout .an attempt,has been
made to play the game according to the rules and one of
these is that ifva.breakris made, %ﬁe‘constituent items
in the‘ro 1dual'are,not oniy;féndbm but normally distri-
buted." Frém‘chaft A~9 it Qill’bé observed that .none of
the'véiﬁé~shoﬁnfiﬁ'coiumﬁ 5 of Table 5 aré'significaht
of non—normality~as fhe~vélde@ all lic between the ‘upper.
and lower 10% probabllity llmlts of a, on the hypothesecs

of unlversal normality.‘

S S
P

(31

Auto-regression, Jvcopdlng to the systematic

procedure oufliﬁedin»Mémofandﬁm'No; 15 time seriecs
regression should start with'eétablishing that, in.
probabiiity, the orlglnal series was auto-regressive,
The Von Neumann test § (defincd in formula (1) of
Memorandum No, 15) affords no such assuranéb." The
original'value’of Q is 1.46 which, while less than the
mean valﬁe 2 is nét,signifiéantly s0, since the 96%

probability value is about 1.30=1O,Eor n = 30, There-

fore auto-regression cannot be inferred and there is no -

justification for starting the regression process at all,

After removing the principal term (i.e. the ‘quadratic

orthogonal polynomial) the value of Q is 1.96,  not - signi- "’

ficént.v On removal of the two principal térms the value-
of Q is 2,47, It is true that arithmetically there is
Op. cit'a N
10

This value is based on randomization procedure (or
ﬁon—paramctric, whereby inferences may be-made
without the assumption of unlveraal normallty)
Lhenecessary Eormula arc as Follows ;-

e A 2 2 : 4
Var Q = M(Q") -"M"(Q) = 2(2n—P2 /n(n—1

.



effected a regular trend towards the hypotheses of non-

rautoregression in these three valucs (1,46, 1,96, 2,47)

but none is significantly different 4in the stochastic
sense from the mean yalue 2. The Von Neumann analysis
repéééslﬁhdt is virtually the conclusion of the earller
analys Lothnamely that there is little but rqndomness in
this material; 'It is hoped, however, that the technique
expounded here for the ex post derivation of significant

terms in regression analysis may prove more uscful with

less recalcitrant material,

Coa

Footnote Mo, 10 continucd

Where ]% = M /Nn, Mk being the kth moment from the mean
of the orlginal “data, These formulae were derived from
formulae din 'The ContlgultyRatlo And Statistical Mapping"
By R. C, Geary,Incorporated Statis tlcian, Vol. § : No. 3,
(1952). It_is extremely interesting that the coefficient
of is O(n “).  When n is not too small /’ can safely

be given its normal value 3 so that

[

Var Qn.4(n-3)/n(n-1)

the value used in the test. There would, however’, be
no difficulty about using the exact valuo if motlculouu—-
ness were deemed aecessary,
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Conclusion

e

Undéﬁiébly ex post identification of signi- s
ficant‘independént vgriables in. time series orthogonal
regressioﬁ'bresent35i%8 pértiCUiaf éroblems; towards
the solution of whichitheféiﬁple techniques outlined in
the paper may éeém~wdrth?trying out, It thé writer'é
submissionlg,»ndmely that the object of regression is
estimation oﬁ‘the~dependeht variables, then no effort
must be.sparedxin reducing the residual variances.
This, -in turn, wWill entail inclusion of a far more
numerous Set'of’iﬁdépendént variables in the future than
in the past, experimentally to start with. Though we
may not realise dit, the sparsity.bfvindependents'ﬁas
probably been influenced by‘(a) the amount for‘compﬂ—
tation involved with.oniy desk machines‘available and
(b) our preconéeived'ideas of the identity of thé'iniLLi“Ji?

elec-

‘

dépendeqtsul As to (a); let us realise. that thg
troniéﬂ@bmputé?;ﬁéi%p;its'sﬁbrééfiﬁéé} ﬁqgnarrived; . As
to‘(@)i‘lét us reaiise,"iﬁ'hgmility, fhat at.the start
we did not know as much as we thought wé knew, At the
same time if arsignifidant‘indépendent turns up rather

unexpectedly in the analysis it will be prudent .to try

to rationalize its inclusion,

In ordinary regfession an indefinitely large
series>of independents will not be available, in this
respect differing from.the kind of time series dealt
with in this paper, hWe can, however, be more expan-
sive than we have been prone to be, even if many of the

independents are to be rejected later, as insignificant,

4 ., 4
H Op. cit .




They will have served their purpose in helping to
establish an estimate of the true residual variance,
There, will, therefore, be two hypothetical elements
in the hypothetical residual 85 (each with its DF) (a)
the contribution of the experiméntal but rejected in-~
dependents and (b) the final residual, Cnly when the
ratio of the two M3's is indubitably insignificant

should the analysis be regarded as completed,
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nttrorcnco in yicxlo (t-llolo ’or acto)

two plote of wheat, 1888+1P84,. Actual n ‘ﬁ 2
ditforonco and tltto‘ regrecseion quadratic
. im tL-o. , lntl io:tcn ld!‘ T TR R
- PRS- ! ."“““‘ M £ “ﬂ ':_’;naui»ﬁuuh‘,






