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e Observational datasets being used and requirements of

our methodology

e Principal Component Analysis (PCA) a general
introduction

e Reconstruction of late-time cosmology using PCA

e Summary and Conclusion
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Ways of reconstruction from data
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Ways of reconstruction using PCA
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Algorithm of reconstruction from PCA

1) Expressing the dependent variable in a polynomial
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Algorithm of reconstruction from PCA

1) Expressing the dependent variable in a polynomial
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Algorithm of reconstruction from PCA

2) Division of N-dim coefficient space and the calculation
of data-matrix of PCA
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Algorithm of reconstruction from PCA




Algorithm of reconstruction from PCA

3) PCA data-matrix
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Algorithm of reconstruction from PCA
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Algorithm of reconstruction from PCA




Algorithm of reconstruction from PCA




Algorithm of reconstruction from PCA

5) Diagonalisation of the covariance matrix and finding of
Eigenfunctions

Eigenvector Matrix
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Algorithm of reconstruction from PCA

6) Reduction of dimension and the final form
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Reconstruction of w(z) derived approach




Results(mock) [basis: (1-a)] Hz
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Results(real) [basis: (1-a)] Hz
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Reconstruction of w(z) derived approach
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Results(derived approach) [basis: (1-a)] SNIa
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Summary and Conclusion :

e PCA + CCC gives a script to reconstruct a quantity in a

non-parametric way.

e We need only the 2D dataset as input to reconstruct the
quantity. Choice of basis function and number of PCs
comes intrinsically from the algorithm.

e PCA + CCC implies a slowly varying dark-energy equation of

state parameter.
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Inference of model’s parameters from PCA
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Error in PCA

e By masking the under-fitting points of the
PCA-data-matrix we re-create the cov-matrix

e EigenValues of the cov-matrix gives the error information
of the reconstruction
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Correlation coefficient calculation (CCC)
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Inference of model’s parameters from PCA

Error function
from PCA
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Inference of model’s parameters from PCA
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Inference of model’s parameters from PCA




Inference of model’s parameters from PCA
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Inference of model’s parameters from PCA
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Results(derived approach) [basis: a] Hz
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Results: w(z) from Hz simulated data
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Results: w(z) from Hz simulated data
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Results: w(z) from Hz real data
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Results(derived approach) [basis: a] SNIa
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Requirements of reconstruction

2D dataset of S

Independent variable Dependent variable



Requirements of reconstruction

2D dataset of S

Independent variable Dependent variable

Data should have lesser non-linear correlation than the linear



