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e Power transformation
w(U,A)=U"

S

e Want a linear relationship
w(BrainWt. 1) = a + Py (BodvWt.2)+e

£ o \= ’l'frmffmd \r '\‘hm _
s X
b) 0 (i.e. log U)
c)0.33
d)0.5

e Which A will you choose? /

Brain Wi~"'
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Interpretation

w(BrainWt, 1) = a + By (BodvWWt, 1) +e

e A>0
(BrainWit)* = o+ f(BodyWit)* +e

Artificial , usually has no physical meaning

® A =0 : log transformation
Corresponding to a physical model — allometric model

log(BrainW't) = o H Plog(BodyWr)+e
= BrainWt = &(BodyWH)" S
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Improving Power transformation

e Power transformation

),
y(U.f)=U" -i X)':"-Uojx] X
e Scaled power transformation oA

5 s
y (X.A)=9 2
log(X) A=0

/ ’
» Advantage ol =k HoSP;'i'..Q ndle
Continuous function gf ) - 28—~ °elX)
Preserve the direction of associatiorﬂ
s True model : E(Y|X)=8X 2 (negativeassocation b/w Y and X)

» Power transform: E(Y | X)=Bw(X.—1/2)  (positive assocation b/w Y andy)

+ Scaled powe 1r transform :1 i
EY|X)=p8—- = By (X .—E) (negative assocation b/'w yand y_(X.— Ey
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e Method 1: Draw many fitted curves
A i.e.plot (x, v) for various x, where £

=P+ fw(x.4), A=-10]1.. o JE o~
e Method 2: Draw many scatter plots E H——

datatHeght
100 180 X0 280 300 30 400
I I L 1 I L
datafHesght
100 180 200 350 M0 30 #00
I 1 1 1 1 | 1

Yvs X Y vs 1/X Y vs log(X) .

e Method 3: plot A against RSS of fitting y against w(X, A)

then find the A that minimizes RSS.&. iy B
Or choose A in the set (1.1/2.0.1.2) & AT
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Example

e Y=Height of tree o
i A Y.,/
e X=diameter of tree

M1: Draw many curves M2: The/I?gst scatterplo X
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M3: Minimize RSS: ‘ﬁz )
kRSS{h=0}=132.2, RSS(A=1)=144.5, RSS(A=-1)=254.8.... /

Conclusion: Height = B, + B, log(Diameter) + e
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S EW] FAGE SRTE MELATE =0l FREY:

‘Xfitted value y-xz <~ Yh xm,,j,,?[ be 1ineovly rt
2 3Plot y (y-axis) against Y (x-axis)
(3.

it a linear regression between Y and X, get

bk & X loe

Fix a A, fit ¥ against ¥.(I.4) and obtain

] Y, = [, jrf’ﬁfs (¥, 4) J
Draw the fitted curve (v.Y,) on the graph, see if it
matches the pattern In 2)

Match > ﬁﬂ+,ﬁl%(y A=Y, ~Y= m
Repeat 3)-4) to search for the best A, say A*

w.(Y.2)and X arelinearlyrelated = Regress w (Y. 4 )against.Y /

y | Recording y X
EffERAZERERAZEINFE ;8 00 00:00 .'E:; l:lF'E_r-l-.lE::-::IT-

-

2iiem | |
= 11/11/2014 |



	1
	2
	3
	4
	5
	6
	7



