intrinsically carries a bias due to noise in the
distance estimates. We provide convolution- and
deconvolution-based algorithms capable of
removing this bias -- thus able to exploit the full
cosmological information -- in order to
reconstruct intrinsic distributions and correlations
between distance-dependent quantities. We then
show some direct applications of our techniques to
the VIMOS Public Extragalactic Redshift Survey
(VIPERS) and the Sloan Digital Sky Survey (SDSS)
datasets. Our methods impact a broader range of
studies, when at least one distance-dependent
quantity is involved; hence, they will be useful for
upcoming large-volume surveys, some of which
will only have photometric information.
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Gravitational lensed quasar systems are usually
explained by a source quasar lensed by a galaxy
that can be approximated by an isothermal sphere.
But most galaxies have a supermassive black hole
(SMBH) at its center. We study the lensing by an
isothermal sphere with a central SMBH. The
additional lensing effects of a SMBH on the
number, position, and magnification of lensed
images are investigated. We apply the analysis to
observed lens systems including Q0957+561. We
also study the lensing by an elliptical mass
distribution with a SMBH.
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Gamma-Ray Bursts(GRBs) are the most violent
event in the universe, whose detection rate is a
few in a day. The spectral lag, which is
commonly observed in the observed light curves
of GRBs, is a difference in arrival times of the
high-energy and low-energy photons. The relation
between the spectral lag and the luminosity of
the observed GRBs is shown to be anti-correlated
in previous studies. In reported relations to date,
the isotropic luminosity has been assumed. On
the other hand, GRBs are likely to emit its energy
through a beamed jet. In this study, we attempt
to obtain the relation between the spectral lag
and the collimation-corrected luminosity. We have
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