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) Wyaye = Wyays = Moy ¥y, Moys
(@) Byeye = Mo iage = Yyerdlasdonye
(s) P hrgat charscteristic value of "W‘ - )\8},.?,‘
(8) B = corresponding cheracteristic vectoy
Q) ¥ --ppt

2. The Effect of an Error m M,

Suppose x, 18 altered by an mmount {5, mnd hence M by A

then
M s p = Tx, > P“)(xjt . Pﬁ),._ B v Fu) By Pjt) _
| A ™ "H‘u fie * B3 Ps,t ¢ tﬂtfg«} -
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I the error is "small,” we cen negleet higher order terms and
wo got
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In any case if there i= mly one errcr, say in xn, s then
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(8b) Aex = 037 [1 13 ‘Jt" "J] R % #3t

(8¢) Maxx ™ A1+ Mg vhere M) is a matrix consisting only

of zeros except for one row and /“2' /(i

S+ The Effect of & Small Error in N, on N;is,,.. P’L. and

“y&gt §1'5t ugty&

(Myege + /“';t;t)‘l - {(I + Moage u:}gt)"z‘;t} -t
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= ;:z* ‘} /“z*;ﬁ z*z*]
(9) (lel;t + ﬂg#gt)
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z*z* = s*z*}‘s*z*uz*zt
(nytgl + "Ly‘g‘l)( Loy + ﬁ;*;#) !y‘g#n ;t;t + #y*z.lr.z*

=1 -1
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Thus i 7T represents the chpnge in PL we have
(10) T 2z fryege Bgoge~ P =l.'/"z*'s'l'“;:.z*'
¥ow
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(.y'z* + /‘y*z-) (Myuge + Hyags) (u:*y* + /“s-yt)
= "Y"s*(}:‘"s*r‘ + /‘y‘Z‘";}’”Mt‘Y‘ * “N“'";}'“}" sy
= "y*z";%:t/‘z*n“';%ﬂ“z*y‘

Thus if 9¥°Y" represents the change in "y"";a ;&;m oyo

(11) eyty. ﬂy‘s‘r + P%‘yﬁ - P h"'PL'
Similarly 4f Mgy .y 18 the change in Wyg e = Mygys = uy.,u;in,y,
(12) 'n‘y#y* = Fy*su;:":y* M My*su;:: My = "y‘sl;zf‘u zeMzye

The ideses of (11) end (12) permit us to obtain % the change in By, 4.
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4. The Effect of Small Chenges in Wy, , end B, ;5 on ) end .
We shall oall the changes in A end f§, € md é’ respectively.
We also assume that 'I:ho first coordinate of ﬁ will be kept fixed, i. o.
C - (E 12 C ..1) where zi = 0, {Hormalization on this first coordinate is
ﬁarmiasibla as long as it isn't zero in the original or final state; this
possibility is quite slight and sven if it ooeurre'd we could normsl ize on
some other coordinate of B .) |
We have
(1) {(goye +/yayed = (X € YBgage + Ageya)| (4030 =0
whence negleocting secohd order terms and using the fact that

(Wysye = AByaga)' =0 we have

Sigeyef = EByegaB' =N Ayuyaf' s Wyl " - 7\” ('m0

(e (Myage = AByoye X'+ (Npers = EBpuvs = NOyealp’ =0

Now pre-multiply equation (14) by B . By the symmetry of Wyeys = )\By,,y,
we have 5(wy.y. - )\BW) = 0 and hence
F"Bw 4

and

(wy*y* - XW)C. - Enytytﬂi - (ﬂW kﬂwt)p'
How we can partition the matrices WY"’Y‘ and B?".'I" etc. according to the

following schems



Wo essume thet wyzly:l - }\Bz’flyzl is nonsingular, In that event, we

can solve for C_‘
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C—,”- w 27 u)\BY:xyfl) {E By.'.'l"p ) mytly‘ - A Am‘)p}

(18)

6. -Final Results
( represents the change of ﬁ 3 we have only to calculste
7, the change of ¥ .
(Ve ) =B+ 4
an q,~Crts B

It mast be kept in mind that these are the effects of s "small®
error, 1,e. we have actually calculated the first order terms of the

get
effects of the error. Section Three indiocates how to Athe effect of the

error on the least squares eutimstes and the explained varisznoce 'W'



