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Variable-wise recentering

*y = Po t+ Bix1 + Boxy + frax1%;
* Let
* Ax; = x; — Uy, for i = 1,2, with u,. as arbitrary constants (perhaps a mean)

* Then the variable-wise recentered version is
« y = B¢ + BLAx, + BLAX, + B A Ax,



Term-wise recentering

*y = Po t+ Bix1 + Boxy + frax1%;
* Let
* Ax; = x; — py, for i = 1,2 and arbitrary p,..
* X12 = X1X2
* Ax1p = X3X3 — Uy, With i, as another arbitrary constant

* Then the term-wise recentered equation is
* y =B + BV Axy + BV Ax, + Bry Axyy



Deriving variable-wise parameters
* ¥y =B6 + BrAx; + BLAX, + BirAx, Ax,

 Starting from the original equation and substituting
* ¥ =PBo+ B1x1 + Baxy + Biaxix;
* ¥ =B+ B1(Axy + py,) + Ba(Bxy + phy,) + Br2(Axq + ty ) (AXp + py,)
cy= (,30 + Bibix, + Baliy, t+ ,312Hx1#x2) + (,31 + ,812#x2)Ax1 + (,82 + ,812.Ux1)Ax2 + B124x1 A%,

* We get
* ,31A2 = P12
c B =P+ B12Hx, and B3 =P, + B2k,
« B =P+ Billx, + Balix, + P12l Ux,



Deriving term-wise parameters

y = Be" + BV Axy + B3V Axy + By Axyy

Starting from the original equation and substituting
* ¥ = Lo+ Bix1+ Baxy + Praxi X,
* ¥y =PBo+ P1(Axy + py ) + B2(Axy + py,) + B12(Ax12 + py,,)
c y=(Bo+ Billx, + Baply, + ,Blz.uxlz) + B18x1 + B2Ax; + B120X1;

* We get
* 1tW = B1, th = B, and ,31t5V = P12

Which can also be written
oy =B+ BiAxy + BrAx, + B1oAxq,



Using the term-wise equation

* In the term-wise centered equation, the value of Ax;, depends on the values of Ax; and Ax,.

o Axlz = xle — /lxlz = (Axl + uxl)(sz + llxz) - ﬂxlz
© Axqp = AxqAxy + Axq iy, + Axpy, + Ly Uy, — Uy,

* Now the term-wise centered equation is equivalent to the variable-wise centered equation with
the terms rearranged.

© ¥y =B+ BIVAxy + B3V Ax, + BV Axy,
« vy =B+ B1Ax; + BrAxy + PraAxy,

© ¥y =B§ + BiAxs + BrAx, + .312(Ax1Ax2 + Axq s, + DXply, + Uy By, — Mxlz)

* We see that the final Ax;, term includes adjustments to Ax;, Ax,, and the constant. If we rearrange and simplify
in the usual way, we arrive back at the variable-wise centered equation!

cy= (ﬁgw + Bizbx Hx, — ,312ﬂx12) + (.31 + ﬁ12ﬂx2)Ax1 + (ﬂz + ﬂlzﬂxl)sz + B128x,Ax;

* [Now simplify the constant, and voila!]



As linear transformations
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