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Theoretical Statistics and Mathematics Unit
Seminar
Date: 29 December, 2017                          Time: 12:00 Noon

 Venue: L-infinity, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)

Ratan Dasgupta  
Stat-Math, ISI, Kolkata

 Growth of coconut trees and Mahalanobis distance 

Abstract
 Mahalanobis distance is unperturbed by inclusion of highly correlated additional variable, unlike Euclidean distance (Dasgupta 2008). With an application of law of iterated logarithm, an almost sure convergence result is proved under mild assumptions improving earlier results. Moderate salinity of soil is conducive to coconut tree growth. To examine adaptability of coconut trees in saline soil in Sunderban, longitudinal growth of 42 plants at two time points is observed on six growth characteristics per plant and relevant D2 statistic is computed to assess tree growth with proximity of plantations towards saline water river Bidyadhari. Principal components of six variables at two time points on the year 2015 and 2017 of 42 trees are compared to examine growth status. The angle between two growth vectors is examined to check direction of growth variability. We examine this to assess variation in principal components, in order to study the growth patterns on a number of aspects of the coconut trees. As the variables are scaled in computation of angle, relative variability of characteristics is under study. Additional part from inclusion of a highly correlated variable in numerator and denominator in the expression of angle with principal components becomes negligible, making this measure unperturbed with respect to inclusion of highly correlated variables. The estimates of angles are independent over 42 individual plants, and large values of these are indicative of growth variation over time. The angles from original untransformed variables are usually of less variation compared to the analysis based on principal components. With increase in number of growth variables, variation in growth is seen to be more prominent. In an earlier study (Dasgupta 2017), it is seen that moderate salinity of soil is conducive to the growth of coconut trees. In the present analysis, in conformity with previous findings, we observe that, for some plants the angle between growth vectors increases when proximity of plants to river of saline water increases to a moderate level, this is so reflected in increase of plants serial numbers from 1 to 30, out of 42 plants. Clustering of points with large values of angles are observed in the scatter near serial number 30. The plant with largest identification serial number 42 in the riverbank is closest to the river with salinity of water at 33 g per litre. 
MS classifications: Primary 62H99, Secondary 62P10.
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