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ABSTRACT 

This study evaluates the results of various numerical techniques intended to estimate environmental variables 
from the composition of associations of organisms in sediment samples. An analysis is made of various transfer 
functions (species regression technique, 13 variants; weighted average technique, 8 variants; principal 
component regression technique, 270 variants; discriminant analysis technique, one procedure) and of the 
modern analog technique ( 11 variants). The initial point is the calibration data set composed of the associations 

fof planktonic foraminiera contained in 605 core-top samples from the North Atlantic and the Mediterranean, 
together with the corresponding sea surface winter temperatures. To compare the results of the various 
techniques, the calibration data set is randomly divided into two subsets of 450 and 155 samples, respectively. 
The former is used as the provisional calibration data set; this is used to estimate the winter temperatures of the 
subset of 155 samples (the analog set) and of another set, formed of 27 samples from the South Atlantic and the 
Indian Ocean (no-analog set). After evaluating the errors of the estimate of the different techniques, the best ones 
are selected. The provisional calibration data set is randomly divided into three new sets of 150 samples, each of 
which is estimated by the techniques selected in the first experiment, with the remaining 455 samples being used 
as the provisional calibration data set. The evaluation of the errors of the estimate of the four experiments 
together leads us to the conclusion that, among the transfer functions, the best for the analog set is a principal 
component regression technique based on an R-mode analysis of the correlation matrix, with retention of the first 
9 non rotated principal components; for the paleoecological equation, the nonlinear equation of the second 
degree is used. For the no-analog set, the best technique is the one using the variance - covariance matrix, the 
first 6 non rotated principal components and a linear equation. Of the modern analog techniques, the best ones 
use the squared chord distance as the dissimilarity coefficient and the inverse distance squared weighting 
function (for the analog set) or the chord similarity measure weighting function (for the no-analog set). On 
comparing the results of the two groups of techniques, the modern analog technique is seen to be superior. 
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RESUMEN 

En este estudio se evaluan los resultados de varias tecnicas numericas destinadas a estimar los valores de 
variables ambientales a partir de la composici6n de las asociaciones de organismos contenidas en muestras 
sedimentarias. Se han analizado los resultados de funciones de transferencia ( 13 variantes de la tecnica de Ja 
regresi6n de espec.ies, 8 variantes de la tecnica de la media ponderada, 270 variantes de la tecnica de la regresi6n 
de componentes principales y un procedimiento de la tecnica del analisis discriminante) y de tecnicas basadas en 
la detecci6n de analogos modernos ( I I variantes). El punto de partida es un conjunto de datos de calibraci6n 
formado por las abundancias relativas de 26 especies de foraminfferos planct6nicos en fas asociaciones de 
foraminfferos planct6nicos contenidas en muestras de 605 cimas de sondeos procedentes del Atlantico N y del 
Mediterraneo, y las correspondientes temperaturas invernales de las aguas superficiales. Para comparar los 
resultados de !as distintas tecnicas se dividi6 aleatoriamente el conjunto de calibraci6n en dos subconjuntos de 
450 y 155 muestras, respectivamente. El primero se utiliz6 como conjunto de calibraci6n provisional para 
estimar las temperaturas invernales de! subconjunto de l 55 muestras (para simular un conjunto analogo) y de 
otro conjunto de 27 muestras procedentes del Atlantico S y del indico (como conjunto no am'ilogo). Tras evaluar 
los errores de la estimaci6n correspondientes a !as diferentes tecnicas, se seleccionaron las mejores. A 
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