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INTRODUCTION

Disproportionate ratio of observations in various
classes.

The data is imbalanced when the class ratio is of the
order of 1:100, 1:1000 and 1:10000 (i.e., number of
points in one-class are 100 times or 1000 times or
10000 times less than that in another class).
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METHODS

Two major data balancing techniques

Under-sampling of
majority class

Over-sampling of a
minority class
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Under sampling Methods (Liu et al. 2009)
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Machine learning methods

require data balancing
whereas data driven methods

do not need balancing.
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DATA PROPERTIES

* The study area comprises of total 122 landslides

occurred between 2004 and 2017

* Training - 46 landslides (1203 pixels) occurred from

2004 to 2012, Testing - 76 landslides (2744 pixels)
occurred from 2013 to 2017

RESULTS

Table - 1: Statistics for all the three methods (imbalanced data)
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Method LR FDA ANN
Mean 0.58 0.55 043
Median 0.58 0.56 0.42
Standard Deviation 0.11 0.12 0.17

Table 2. Statistics for all the three methods (Balanced data)
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Balancing Statistical
Method Quantities
Easy Mean 0.3834| 0.5558 0.5822
e bl Median 0.3870| 0.5604 0.5948
NSEMDIC Istd. Dev. 0.0775| 0.1163 0.1364
Mean 0.2934| 0.5518 0.5455
ga'a"ff Median 0.2960| 0.5562 0.5582
a5€alte  Istd. Dev. 0.0565| 0.1151 0.1268
Decreased No significant change  Improved Significantly
CONCLUSIONS

LR method is not able to model the underlying
probability distribution after data balancing.

The FDA method may or may not show major
changes in the results after data balancing.

Balancing algorithms must be applied before
preparation of LSZ maps using machine learning
methods. However the data driven methods do not

need balancing as seen from the results.
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