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Missing value estimation for gene expression data
based on Mahalanobis distance
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Abstract: A imputation method based on Mahalanobis distance was proposed to estimate missing values in the gene

expression data. The nearest neighbors were chosen by the Mahalanobis distance between genes, and then the concept of

entropy was utilized to obtain estimations of missing values. The imputed values were used for the later imputation.

Experiments prove that the method is valid and its performance is higher than the other imputation methods based on k-nearest

neighbors for gene expression data.
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Input: GeneData[ ][ ] :Gene expression data with missing values,
K :the number of nearest neighbors;

Output ; EstData[ ][ ] :gene expression data with estimation value;

(1) Initialize data, construct experiment data matrix;

(2) Compute the Fuclidian distance d;(z;,2) = /(3 —g)7 (3, - g),
g is the target gene which contains missing values;

(3) Select K closest genes as nearest neighbor genes from data set
based on Euclidian distance;

(4) Calculate the weight of the nearest neighbor genes:

1/d;

k ’
Y 174
i=1

k

(5) Estimate the missing value: § = Z w;x; ,%; is the corresponding

w; =

i=1

expression value in the nearest genes.
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2.4 EEREHRBHER
Input: GeneData[ ][ ]: Gene expression data with missing values,
K : the number of nearest neighbors;

Output: EstData[ ][ ] : genes expression data with estimation value;

(1) Compute the average values of the genes that contain missing
values;

(2) Replace missing values with corresponding average value;

(3) Compute the correlativity of the target gene g and other gene z; ;

(4) Select the similar genes for g on the basis of correlativity, obtain
new matrix Z’;

(5) Compute the Mahalanobis distance of g and other gene z; in Z';

(6) Select k closest genes as nearest neighbor genes for g; and compute
the weighted value of each nearest gene;

(7) Obtain the estimation of missing values in g;
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