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goal

. L d
®  x: composition of D parts, @ grain size ¢=—log,—

. mm
B explanx=f( @)
L BUT: x is a composition (closed), spurious correlation

LI compositions convey ONLY relative information (ratios)

L1 all relative information is contained in any exhaustive set
of D—1 log-ratios (Aitchison, 1986)

4. regress each Ir(x) on @

5. 1nvert coefficients, predictions, etc... to compositions

B Jots of values below detection limit (BDL)!!!

B strategies to follow?
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possible methods

1. choosing a “basis” (exhaustive set of log-
ratios)
¥ 5o that most BDLs go together:
" ratio of two BDLs 1s a missing value (MV)

" MVs may be (more) safely ignored

" 1gnoring BDLs induces bias (overestimation)
2. replacement strategies (Martin-Fernandez, 2000)
" by 2/3 of the DL — by an exponential tail



(1) choosing a basis
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(1) regression on Ir basis
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a

y =0.1071x + 0.87
R® = 0.4526

R% = 0.9985

8 10

=
y =-0.1898x - 1.7307

i
(&)

R% = 0.7836

N

y = -1.3608x + 0.1907~_

R? = 0.9789

—— InRfQp

—A— InQpQm
—&—InFQm
—8—InMQm

= Lineal (INnMQm)
= Lineal (InNFQm)
= Lineal (InQpQm)
= Lineal (InRfQp)




a model of interaction grain size-lithology GZG, November 2006

(1) results with Ir basis
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(2) replacement

B original idea: put 2/3 of detection limit

b) reworked idea:
L] put an exponential tail
L1 following the trend of last 2-3 observations

L1 so that it is always below 1%
B  regress an arbitrary set of [r (alr)
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(2) regression on exponentially
replaced data

observed g
y=1.318x-10.183
& datum R? = 0.9385
y =-0.8144x + 1.2887
R® = 0.8806 /
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comparison 1-2
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comparison 1-2

® pooling all regression
coefficients together:

x = C(x,Ax?)
B x.: initial composition
(for @=0, coarse sand)
® Ax: compositional
variation when @

Increases a unit
(“splitting” a grain in
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conclusion

¥ a complex superposition of processes could be
modeled with a one-dimensional Aitchison process (or
balance of processes):
U original composition: 7T0% Rf + 30%Qp (¢= —3)
L slope: M >>>>Qm > F > (Rf = Qp)

® NOT possible with raw data

U solution: work with an exhaustive set of log-ratios,

® standard (alr, clr, ilr) or build your optimal one, which can (should)
be interpretable

" attends to closed character of data (NOT the system)
B replacement strategies are dangerous/misleading



