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A method for mode decomposition and synthesis of velocity response spectra has been proposed using Karhunen-
Loéve (KL) expansion. Eigenvalues and eigenvectors are solved for correlation matrix of the 101-dimensional feature 
vectors calculated using a number of accelerograms. Next, the feature vectors are transformed to principal 
components using the orthogonal matrix composed of the eigenvectors. Several principal components are adopted to 
recompose the original response spectra without much loss of information. Illustrative examples for acceleration 
records observed in the 2011 Off the Pacific Coast of Tohoku Earthquake, Japan are shown. Six to twelve 
dimensional representation can be achieved by using the orthonormal basis extracted by the KL expansion.  
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