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Theoretical Statistics and Mathematics Unit

Seminar
 Date: February 28, 2019                                                        Time: 4.15 P.M. 
Venue: L-infinity, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)

                        Sanjay Chaudhuri

National University of Singapore .
Covariance based Moment Equations for Improved Variance Component Estimation

                                                         Abstract
ANOVA-type estimators of variance components for nested error regression models are always constructed based on moment equations related to residual variance.  We consider moment equations associated with covariance and construct improved ANOVA-type estimators. These estimators are seen to be consistent, asymptotically unbiased and have better performances than traditional estimators of variance components for almost all kinds of sample allocations.  Their improved performance is demonstrated analytically as well as through detailed simulation studies and applications to real data sets.
Joint work with Tatsuya Kubokawa, Faculty of Economics, University of Tokyo and Shonosuke Sugasawa, Institute of Statistical Mathematics, Tokyo, Japan.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

PCM Memorial Lecture
          Date: Friday, February 15, 2019                                       Time: 4:15pm
Venue: NAB-1, (Ground Floor, A.N. Kolmogorov Bhavan)
Professor Terry Speed 
                  Walter and Eliza Hall Institute of Medical Research, Australia

Measuring gene expression: biology, batches, and breast cancer
Abstract
A standard measure of a gene's expression in a cell or collection of cells is the abundance of messenger RNA (mRNA)
 transcribed from the DNA comprising that gene. Methods for doing so with one gene or a few genes at a time on bulk
 samples of cells have existed for over 40 years, and this has led to many novel biological insights. A little over 20
 years ago, microarray technology was developed, permitting the measurement of mRNA abundance of thousands, and 
ultimately all known genes, on bulk cell samples. Just over 10 years ago, high-throughput DNA sequencing came on the 
scene, displacing microarrays as the technologyof choice for measuring gene expression, and soon after that techniques
 were developed to make the same measurements in  single cells.The last few years have seen enormous progress in what is 
now known as single cell RNA sequencing. Examples of  the biology that can benefit from these methods includes the study of cancer stem cells, whose capacities for self-renewal and a high
 proliferation rate demand understanding, and the study of tumour associated immune cells, which may be harnessed to treat
 some cancers. Enormous amounts of data have been generated using the technologies I have mentioned, and much of this resides 
in publicly accessible data bases. Many fascinating and challenging statistical problems arise with the analysis of this data. 
I will mention several of these, focussing on one in particular: the combining of data from several related batches or studies so that 
their shared features are highlighted, and their differences reduced. My examples will all be from breast cancer studies.  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar Series
Date: 11, 12, 13 April 2017                        Time: 03:00 PM
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
                            (except on 12th --- L-2 for that day)
Kalyan Banerjee
IISER Mohali
Algebraic cycles and rationality problems

Abstract
One of the very important and interesting problems in algebraic geometry is to understand when an algebraic variety is birational to some projective space (meaning that the function field of the algebraic variety is  purely transcendental). Specially for a smooth cubic fourfold in the projective space P5 (that is a hypersurface in P5 given by the zero locus of a degree 3 polynomial).
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 21 April 2017                        Time: 04:15 PM
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Saurav Kumar Singh
Stat-Math Unit, ISI

An overview of Selberg sieve
Abstract
This is the first of a series of lectures on sieve theory, a technique in Number Theory for estimating the sum of a subsequence supported on primes or almost primes extracted from a given sequence. Selberg sieve is an elegant example of this. This will be an introductory talk. The aim of this series of lectures is understand the recent work of Zhang on gaps between primes. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 28 April 2017                        Time: 04:15 PM
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Saurav Kumar Singh
Stat-Math Unit, ISI

 Applications of Selberg sieve
Abstract
This is the second of the series of lectures on sieve theory. Some applications of the Selberg sieve introduced in the first lecture will be discussed  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 30 June 2017                        Time: 11:30 A.M.
Venue: NAB-1 (Ground floor, New Academic Building)
M.S. Raghunathan

IIT Bombay

The Congruence Subgroup Problem
Abstract
A subgroup \Gamma of SL (n, Z )  is a congruence subgroup if there is an integer  b such that  \Gamma contains \{ A \in SL ( n, Z ): A \equiv Id ( mod b ) \}.  Such subgroups are of finite index in SL(n, Z ) and a natural question to ask is whether every subgroup of finite index in SL ( n, Z )  is a congruence subgroup. Already in the 19th century Fricke and Klein answered the question in the negative when n = 2. However in 1962, Bass - Lazard - Serre  and independently Mennicke showed that the answer is in the affirmative when n is greater than or equal to 3. This led to the formulation of the question in the general context where SL (n )  is replaced by an "algebraic group defined over a number field" and Z by " S -integers", S  being a set of valuations of the number field which includes all archimedean valuations. This talk will be a brief survey of the developments related to this problem over the last 65 years. 

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 12 July 2017                                  Time: 04:00 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Stephan Baier, JNU
Moments of the error term in the Sato-Tate law for elliptic curves
Abstract
This is joint work with N. Prabhu (IISER Pune). We derive new bounds for moments of the error in the Sato-Tate law over families of elliptic curves. The novelty lies in establishing power savings (even unconditionally) instead of power of logarithm savings, as obtained in earlier works. As applications, we deduce new almost-all results for the said errors and a conditional Central Limit Theorem on the distribution of these errors. Our method builds on recent work by N. Prabhu and K. Sinha who derived a Central Limit Theorem on the distribution of the errors in the Sato-Tate law for families of cusp forms for the full modular group. In addition, identities by Birch and Melzak play a crucial rule in this paper. Birch's identities connect moments of coefficients of Hasse-Weil L-functions for elliptic curves with the Kronecker class number and further with traces of Hecke operators. Melzak's identity is combinatorial in nature. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Graduate Seminar
Date: 14 July 2017                        Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
                                   Sukrit Chakraborty
ISI, SMU, Kolkata
Regular variation and free infinitely divisible distributions

Abstract
Infinitely divisible laws play a crucial role in limit theorems in probability. In Embrechts, Goldie, Veraverbeke (1979) it was shown that if an infinitely divisible measure is subexponential then the corresponding Levy measure is also subexponential and tail equivalent to the original measure. The regularly varying measures form a rich class of distributions which follow subexponentiality. We shall discuss an analogous result in the case of free infinitely divisible probability measures with regularly varying tails and relate the classical and free versions with the help of famous Bercovici-Pata bijection.  We shall discuss the potential applications to random matrix theory.
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium
Date: 17 July 2017                        Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Moulinath Banerjee
University of Michigan
INTELLIGENT SAMPLING FOR ESTIMATING CHANGE POINTS IN VERY LONG SEQUENTIAL DATA: A NEEDLES IN A HAYSTACK PROBLEM
Abstract
We consider the problem of picking out multiple change points of interest in a massively long time series, where the number of change-points of interest is few relative to the length. State of the art techniques can accomplish this in slightly over O(N) time where N is the total length of the series, which is still quite prohibitive for series with several million observations and larger. Our proposed intelligent sampling procedure, which uses a two-stage method to analyze the problem, and relies on a locality principle that only data around the change-point are useful for its detection, provides the same degree of precision as methods that analyze the full data while using a vanishingly small fraction of it, and can achieve almost O(\sqrt{N}) time for sparse change-point regimes.  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 20 July 2017                                        Time: 04:15 P.M.
   Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
                         Subhajit Jana, ETH Zurich
Analytic Newvector Theory over Archimedean Local Fields 

                                                    Abstract
The local newvector theory for GL(n) over non-archimedean local fields, due to Jacquet, Pietetski-Shapiro and, Shalika (1983), is a celebrated and important direction in representation theory. In this talk we propose an analogous newvector theory over archimedean local fields. We will define and show the existence of the newvector for GL_n(R) for n=2,3. We will also talk about some possible future applications of the newvectors in automorphic forms and number theory. This is a joint work with Paul D. Nelson. 
                           All are cordially invited
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Theoretical Statistics and Mathematics Unit

Presentation of thesis proposal 
Date: 26 July 2017                                        Time: 12:30 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Soham Sarkar, SMU, ISI, Kolkata
Distance based methods for high dimensional
statistical problems

Abstract
With the advancement of science, data acquisition technologies and computing facilities, we often deal with massive data sets nowadays. Many of these data sets contain a large number of features, but the number of instances (observations) is very small. Most of the traditional statistical methods cannot be used in such high dimension, low sample size (HDLSS) situations. In this talk, I will discuss some distance based methods which can be adequately used in the HDLSS situations. In particular, I will focus on one-sample and two-sample problems, tests of independence and unsupervised classification. This talk will summarize my research contributions so far.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium
Date: 07 August 2017                           Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Arindam Banerjee, ISI, SMU, Kolkata

Short exact sequences and combinatorics in commutative algebra of monomial ideals

Abstract
Homological commutative algebra of monomial ideals have been an active area of research in last few decades. These ideals can be equipped with various interesting combinatorial structures, and the interplay between homological algebra and combinatorics has been the central focus of the above said research.

In recent years various short exact sequence techniques have been implemented in the study of monomial ideals. Short exact sequences form the fundamental building blocks in homological algebra and in the case of monomial ideals they appear to carry many combinatorial significance.

In this talk we shall discuss some new short exact sequence techniques and their application in study of homological algebra of  various combinatorially defined classes of monomial ideals.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 10 August, 2017                                        Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
               Anirvan Chakraborty, EPFL, Switzerland
Functional Registration and Local Variation

Abstract
We consider the problem of nonparametric registration of functional data that have been subjected to random deformation (warping) of their time scale. The separation of this phase variation ("horizontal" variation) from the amplitude variation ("vertical" variation) is crucial in order to properly conduct further analyses, which otherwise can be severely distorted. We determine precise conditions under which the two forms of variation are identifiable, under minimal assumptions on the form of the warp maps. We show that these conditions are sharp, by means of counterexamples. We then present a nonparametric registration method based on a "local variation measure", which bridges the registration problem of functional data and the problem of optimal transportation. The method is proven to consistently estimate the warp maps from discretely observed data, without requiring any penalization or tuning on the warp maps themselves. This circumvents the problem of over/underregistration often encountered in practice. Similar results hold in the presence of measurement error, with the addition of a preprocessing smoothing step. A detailed theoretical investigation of the strong consistency and the weak convergence properties of the resulting functional estimators is carried out including the rates of convergence. We also give a theoretical study of the impact of deviating from the identifiability conditions, quantifying it in terms of the spectral gap of the amplitude variation. Numerical experiments demonstrate the good finite sample performance of our method, and the methodology is further illustrated by means of a data analysis.

This work is joint with Victor M. Panaretos.
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium
Date: 14 August, 2017                           Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Kingshook Biswas, ISI, SMU, Kolkata
Moebius maps between boundaries of CAT(-1) spaces

Abstract
We discuss rigidity problems for negatively curved manifolds, and for more general metric spaces satisfying a synthetic notion of negative curvature, called CAT(-1) spaces. The Mostow Rigidity Theorem asserts that closed hyperbolic manifolds (i.e. with constant negative curvature) of dimension at least 3 are determined up to isometry by their fundamental groups. For closed manifolds with variable negative curvature, the marked length spectrum rigidity problem asks whether the data of fundamental group together with lengths of closed geodesics (the "marked length spectrum") is enough to determine the manifold up to isometry. It is known that two closed negatively curved manifolds have the same marked length spectrum iff there is an equivariant Moebius map between the boundaries at infinity of their universal covers. We discuss the problem of extending Moebius maps between boundaries of CAT(-1) spaces, and show that for proper, geodesically complete CAT(-1) spaces, any Moebius map extends to a (1, log 2)-quasi-isometry. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Thesis pre-submission Seminar
Date: 25 August, 2017                                        Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
                                         Apurba Das
SMU, ISI, Kolkata

A study of Nambu-Poisson structures

Abstract
In this talk, we first investigate higher order generalizations of some well known results for Lie algebroids and Lie bialgebroids. Next, we show that a Nambu-Poisson manifold of order n > 2 gives rise to a special bialgebroid structure which is identified as a weak Lie-Filippov bialgebroid of order n. The infinitesimal form of a Nambu-Lie group can be seen as a (weak) Lie-Filippov bialgebroid over a point. We also introduce the notion of Nambu-Lie groupoid generalizing the concepts of both Poisson groupoid and Nambu-Lie group. We show that under certain cohomological restriction, Nambu-Lie groupoids gives rise to weak Lie-Filippov bialgebroids at their infinitesimal level. Along the way, we also deduce some important properties of coisotropic submanifolds of a manifold with respect to any multivector field.


In the second part of the talk, we introduce a notion of Nambu-Poisson structure on an arbitrary Lie algebroid (originally suggested by Y. Hagiwara) extending the notion of Nambu-Poisson manifolds. We define modular classes of such structures which obstructs the existence of a volume element (of the Lie algebroid) preserves under all Hamiltonian sections. Finally, we prove that for a large class of Nambu-Poisson manifolds considered as tangent Lie algebroids with Nambu structures, the modular classes are closely related to the Evens-Lu-Weinstein modular classes of Lie algebroids.
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium

Date: 16 October, 2017                                        Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Soumya Bhattacharya
ISI Kolkata
Finiteness results on a certain class of modular forms and applications
Abstract
 'Holomorphic eta quotients' are certain explicit classical modular forms on suitable Hecke subgroups of the full modular group. We call a holomorphic eta quotient $f$ 'reducible' if for some holomorphic eta quotient $g$ (other than 1 and $f$), the  eta quotient $f/g$ is holomorphic. In particular, a modular form has two parameters: Weight and level. We shall show that for any positive integer $N$, there are only finitely many irreducible holomorphic eta quotients of level $N$. In particular, the weights of such eta quotients are bounded above by a function of $N$. We shall provide such an explicit upper bound. This is an analog of a conjecture of Zagier which says that for any positive integer $k$, there are only finitely many irreducible holomorphic eta quotients of weight $k/2$ which are not integral rescalings of some other eta quotients. This conjecture was established in 1991 by Mersmann. We shall sketch a short proof of Mersmann's theorem and we shall show that these results have their applications in factorizing holomorphic eta quotient. In particular, due to Zagier and Mersman's work, holomorphic eta quotients of weight $1/2$ have been completely classified. We shall also see some applications of this classification.

This talk will also be suitable for non-experts: We shall define all the relevant terms and we shall state clearly the classical results which we use in the proof. 

All are cordially invited
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Theoretical Statistics and Mathematics Unit

S.C. Bagchi Memorial Lecture

Date: 26 October, 2017                                        Time: 04:00 P.M.
Venue: NAB-1, (Ground Floor, A.N. Kolmogorov Bhavan)
Professor M.G. Nadkarni
Pedagogy of the Convergence Theorem
Abstract
 I will discuss J.L. Doob’s epsilon free definition of convergence of a sequence of real numbers and prove his upcrossing inequality for a sequence of real numbers. I will then introduce Martingales at high school level. I will then formulate the Martingale convergence theorem at the undergraduate level and prove it at the advanced undergraduate level.  

All are cordially invited
(This is jointly organized with ISIAA)
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Theoretical Statistics and Mathematics Unit

Monday Colloquium

Date: 27 November, 2017                          Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
S. M. Srivastava
ISI, SMU, Kolkata
A surprising result on Analytic Functions
Abstract
 Let F be a family of entire functions such that for every complex number z, {f(z) : f ϵ F} is countable. Is F necessarily countable? We shall present Paul Erdos’ surprising solution of this problem. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium

Date: 18 December, 2017                          Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Satya Mandal  
University of Kansas
 Commutative Algebra and Algebraic K-Theory

Abstract
Before the work of Quillen (1972), Higher Algebraic K-Theory was considered as a part of Commutative Algebra (Rings and Modules). In this talk we would discuss this author's recent efforts to bridge this artificial (tantalizing) gap between Commutative Algebra and Algebraic K-Theory, which developed during this last forty plus years. During the same period, Algebraic K-Theory also has progressed a long distance. Advent of negative K-theory is among the greatest milestones. For some further flavor, assume X is a quasi projective scheme. Given a chain complex map ν• : L• → G• between two complexes L•, G•, of coherent (or locally free) sheaves on X, one complex can be viewed as an approximation to the other. In general, constructing such approximations would be challenging. In the affine case X = Spec(A), such a map was constructed by Hans-Bjorn Foxby (unpublished), using Koszul complexes. We implement this construction to quasi projective schemes. This can be considered as a "graded version" of Foxby's construction. The main point of this talk is, how we apply this approximating tool to (negative) K-Theory and Grothendieck Witt (GW)-Theory.   

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar
Date: 29 December, 2017                          Time: 12:00 Noon
Venue: L, 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.
Key words and phrases. Mahalanobis distance, Euclidean distance, Bhattacharya affinity, law of iterated logarithm, principal component.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 06 February, 2018                          Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Souvik Dey, ISI Kolkata
THE DIVISOR SUMMATORY FUNCTION TAKES PERFECT POWER VALUES INFINITELY OFTEN
Abstract
 The divisor summatory function $\sigma(n)$, where $n$ is positive integer is defined as the sum of positive divisors of $n$; e.g., $\sigma(6)=1+2+3+6=12$. We will show that this function takes perfect square values for infinitely many integer $n$ and then generalize the result to arbitrary $k$-th power for any fixed positive integer $k$. The proof for for the case $k=2$ will only use elementary algebra and the proof for $k≥3$ part will require some results from Number Theory and Additive Combinatorics that will be introduced in the talk.  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Monday Colloquium

Date: 05 February, 2018                          Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
David Blanc  

University of  Haifa, Israel
  Higher structure in algebra and algebraic topology

Abstract
 Homotopy theory is ultimately concerned with homotopy invariants of spaces and maps – such as cohomology or homotopy groups. However, not all of these can be constructed in the homotopy category, so we need a way to specify the additional structure that is needed to determine such invariants.  We shall discuss several approaches to such higher structure, and give examples for chain complexes.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Graduate Seminar

Date: 01 February, 2018                          Time: 04:15 P.M.
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Gopal Maiti, ISI, Kolkata 

BURGESS BOUND FOR CHARACTER SUMS

Abstract
In this talk we will prove the ' Burgess bound for character sums," which says that, if \chi be non-principal character modulo a prime p  and r, N  any positive integers, then 

 S_{\chi}(N) \le c N^{1-1/r}p^(r+1)/(4 r^2)(\log p)^{1/r} ,

 
 where S_{\chi}(N) =\sum_{M<n \le M+N} \chi(n)  and c is an absolute constant.
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 28 February, 2018                          Time: 11.30 A.M.       
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Sutanu Roy
NIISER, Bhubaneswar 

 Quantum symmetries of twisted tensor product of C*-algebras
Abstract
The aim of this talk is to discuss the quantum symmetry group of the twisted tensor product of C*-algebras using the general machinery of Banica and Skalski. More precisely, we prove that under certain natural assumptions, the quantum symmetry group of the twisted tensor product is isomorphic to the generalized Drinfeld double of the quantum symmetry groups of the respective components with respect to some bicharacter. We shall also discuss the crossed product case as an example of this theory. This is a joint work in progress with Jyotishman Bhowmick, Arnab Mandal and Adam Skalski.  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 02 March, 2018                          Time: 11.30 A.M.       
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Parthanil Roy
ISI Bangalore
 
  Group measure space construction, ergodicity and stable random fields
Abstract
Thanks to the seminal work of Rosinski (1995), various probabilistic aspects of stationary symmetric stable random fields have been connected to the ergodic theoretic properties of the underlying nonsingular group action. In this work, we extend this connection to the study of von Neumann algebras and characterize ergodicity of such fields in terms of the central decomposition of the corresponding group measure space construction introduced by Murray and von Neuman (1936). We also establish that this crossed product von Neumann algebra is an invariant for a nonsingular action arising out of any minimal representation of a stationary symmetric stable random field. 

Special care will be taken so that students can follow this talk. In particular, no prior knowledge of stable random fields or von Neumann algebras will be necessary. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Monday Colloquium
Date: 05 March, 2018                          Time: 4.15 P.M           
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Anirvan Chakraborty

ISI Kolkata

 
  Regression with genuinely functional error-in-covariates
Abstract
The contamination of covariates by measurement error is a well-understood problem in multivariate regression, and failing to account for such contamination can result in substantial bias in the parameter estimators. The precise nature and degree of this effect on statistical inference crucially depends on the specific distributional properties of the measurement error in question. When dealing with functional covariates, measurement error has thus far been modelled as additive white noise over the observation grid, a rather simple and in any case non-functional structure. Departing from this simple distributional setting can have serious consequences, similarly to the multivariate case, which existing methodology cannot accommodate. In this talk, we consider additive measurement errors that are allowed to be valid stochastic processes with nonparametric and non-trivial covariance structure (correlated/heteroskedastic). We will discuss novel estimators of the slope parameter in the presence of such a general specification of additive measurement error in the covariate. The proposed estimators are inspired by the multivariate regression calibration approach, but hinge on recent advances on matrix completion methods for functional data.
This work is joint with Victor M. Panaretos (EPFL)
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 07 March, 2018                          Time: 11.30 A.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Anilesh Mohari
IMSc, Chennai
 
  Translational invariant states and its isomorphism problem in quantum spin chain
Abstract
Let $ M = \otimes_{n \in Z} M^(n)} ( C ) $ be the two sided infinite tensor product C^* algebra of d-dimensional matrices M^{(n)} ( C ) = M_d ( C ) over the field of complex numbers C. Let \omega be a translational invariant state of M. In this paper, we have proved that the mean entropy s ( \omega ) and Connes-Stormer dynamical entropy h_{CS} ( M, \theta, \omega ) of \omega are equal. Furthermore, the mean entropy s ( \omega ) is equal to the Kolmogorov-Sinai dynamical entropy h_{KS} ( D_\omega, \theta, \omega ) of \omega when the state \omega is restricted to a suitable translation invariant maximal abelian C* subalgebra D_\omega pf M. We have also proved that the mean entropy s ( \omega ) is a complete invariant for certain classes of translation invariant states of M. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 07 March, 2018                          Time: 11.30 A.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Anilesh Mohari
IMSc, Chennai
 
  Translational invariant states and its isomorphism problem in quantum spin chain
Abstract
Let $ M = \otimes_{n \in Z} M^(n)} ( C ) $ be the two sided infinite tensor product C^* algebra of d-dimensional matrices M^{(n)} ( C ) = M_d ( C ) over the field of complex numbers C. Let \omega be a translational invariant state of M. In this paper, we have proved that the mean entropy s ( \omega ) and Connes-Stormer dynamical entropy h_{CS} ( M, \theta, \omega ) of \omega are equal. Furthermore, the mean entropy s ( \omega ) is equal to the Kolmogorov-Sinai dynamical entropy h_{KS} ( D_\omega, \theta, \omega ) of \omega when the state \omega is restricted to a suitable translation invariant maximal abelian C* subalgebra D_\omega pf M. We have also proved that the mean entropy s ( \omega ) is a complete invariant for certain classes of translation invariant states of M. 
All are cordially invited
[image: image29.png]STATISTICAL)

. VAL

Z =82~
T

faRdwe axan

UNITY IN DIVERSITY





Theoretical Statistics and Mathematics Unit

 Seminar

Date: 09 March, 2018                          Time: 04:15 P.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
                                       T. Asanuma

                          (Retd. University of Toyama)

 
Semi-injective local homeomorphisms from the real

metric space to itself

Abstract
A continuous map is called semi-injective, if the restriction of  the map to a given PL (piecewise linear) loop with a simple loop (closed real curve without self-intersection) as its image is injective. We want to show that local homeomorphisms, i.e., continuous maps locally homeomorphic at each point, from $\R^n$ to $\R^n$ are semi-injective. If so, as a corollary the affirmative solution to the Jacobian conjecture follows.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

 The Graduate Seminar

Date: 23 March, 2018                          Time: 11:30 A.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Nikhilesh Dasgupta

ISI, Kolkata

Cable algebras
Abstract
Let $k$ be a field of characteristic zero. In this talk, I would like to discuss a new

concept, introduced by Freudenburg and Kuroda, called cable algebras which can be

used as a framework to study locally nilpotent  derivations on affine $k$-domains.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 26 March, 2018                          Time: 04:30 P.M.              
Venue: L-2, Stat-Math Unit (4th Floor, A.N. Kolmogorov Bhavan)
Alladi Sitaram

IISc, Bangalore

Lectures on Harmonic Analysis 1
Abstract
We will quickly review Fourier series and Fourier transforms and then introduce harmonic analysis on locally compact groups.  
All are cordially invited
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Theoretical Statistics and Mathematics Unit

 Seminar

Date: 27 March, 2018                          Time: 05:15 P.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Alladi Sitaram

IISc, Bangalore

Lectures on Harmonic Analysis 
Abstract
In this lecture we will talk about Linear Lie groups and Lie algebras. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar

       Date: 28 March, 2018                                  Time: 04:15 P.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Alladi Sitaram

IISc, Bangalore

Lectures on Harmonic Analysis 
Abstract
                   In this lecture we will talk Peter Weyl theory and representations of SU(2).

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar

       Date: 02 April, 2018                                  Time: 04:15 P.M.              
Venue: L2, Stat-Math Unit (4th Floor, A.N. Kolmogorov Bhavan)
Alladi Sitaram

IISc, Bangalore

Lectures on Harmonic Analysis 
Abstract
In this lecture we will talk about Harmonic Analysis on SU(2).

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar

       Date: 03 April, 2018                                  Time: 05:15 P.M.              
Venue: L-infinity, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Alladi Sitaram

IISc, Bangalore

Lectures on Harmonic Analysis 
Abstract
In this lecture we will talk Harmonic Analysis on Non compact Lie groups.

All are cordially invited
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 04 April, 2018                                                                                     Time: 04:30 P.M.              
Venue: L-1, Stat-Math Unit (3rd Floor, A.N. Kolmogorov Bhavan)

Souvik Dey

ISI, Kolkata
On Kaplansky type criteria for Bezout domains and other related rings

Abstract

                   A very basic but useful criterion for Unique Factorization Domains, UFD in short, by Kaplansky says that an integral domain is a UFD iff every non-zero prime ideal contains a prime element. Anderson and Zafrullah extracted the basic idea behind the proof of this criteria of Kaplansky and applied the general philosophy to deduce similar element and prime ideal type criteria for GCD domain, Valuation domain and Prufer domain. We will state a precise version of the general philosophy as was obtained by  Anderson and Zafrullah and will use it to derive similar Kaplansky type criteria for Bezout domains and K-domains. It will be seen that the main idea behind all such criteria is to establish multiplicative closed and saturated nature of some set of special type of elements in integral domains. This theme will also be used to obtain an element-wise version of the fact that 1-dimensional GCD domains are Bezout domains. 
All are cordially invited
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Theoretical Statistics and Mathematics Unit

                                      Thesis pre-submission seminar
Date: 11 April, 2018                                                                                    Time: 04:15 P.M.              
     Venue: L-infinity, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)

Soham Sarkar
   Indian Statistical Institute, Kolkata
        Some Distance based Statistical Methods for High Dimensional Data
Abstract

                   With the advancement of science, data acquisition technologies and computing facilities, nowadays we often deal with massive data sets. Many of these data sets contain a large number of features, but a small number of observations. Most of the traditional statistical methods cannot be used in such high dimension, low sample size (HDLSS) situations. In this talk, I will discuss some statistical methods based on pairwise distances, which can be adequately used in HDLSS situations. In particular, I will consider four problems, viz., the one-sample test, the two-sample test, the test of independence and cluster analysis, and use some conventional and unconventional distance functions to develop statistical methods for these problems.

All are cordially invited
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  Theoretical Statistics and Mathematics Unit

 Seminar

                                 Date : April 06, 2018                        Time :  4.15 p.m.

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

                                                            Ratan Dasgupta

                                                    Indian Statistical Institute

                                                                Kolkata

                                  Growth curve of socio-economic development in North Eastern tribes

                                                                 Abstract

Socio-economic status of North Eastern tribes in India is an important issue to formulate developmental policies for the region. The present investigation conducted via questionnaires and descriptive interviews in a socio-economic survey is related to personal and social events over a long span of time interval, with basic interest focused on North Eastern tribal lifestyle. Over a time range spanning for about last 60 years, the events reported in this study reveal the directional movement of tribal development from past to present. Investigation by retrospective longitudinal study is of interest in lifestyle and socio-economic assessment for individuals when relevant data on past were not recorded. For tribal individuals selected by stratified random sampling from Tripura, India; we record descriptive type and question-answer type response on their past and present standard of living. For each individual and for variables related to development viz., income, hygiene, food, shelter, clothing, entertainment, education, medical facilities, social environment etc., over a time period around a specific time of past/present, we consider measurement of each of these variables in a Likert type scale for the past and present to obtain consolidated status scores for comparison over time. Scores on status are then analysed for detecting possible trend in living standard of tribals over time. Growth curves of scores obtained by non-parametric regressions indicate general improvement of tribal welfare status with progress of time. The curves show upward trend in growth, which is faster towards the end. Proliferation rate of scores suggest that much of the changes in a scaled speed of improvement in status are relatively recent phenomena. Under appropriate assumptions, characterization theorems are obtained, by solution of Cauchy equations, for discrete random variables relevant in the present developmental study. These include discrete version of bi-exponential and normal distribution, extending the results of Dasgupta (1993), Theory Probab. Appl 38.

(Partly based on the 3rd talk in GCM conf. held in ISI Giridih, as a part of PCM125 celebration)

                                                   ALL ARE CORDIALLY INVITED
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Theoretical Statistics and Mathematics Unit

Seminar

       Date: 06 April, 2018                                  Time: 04:15 P.M.              
Venue: L, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)
Ratan Dasgupta

Indian Statistical Institute

Kolkata
Growth curve of socio-economic development in North Eastern tribes

Abstract
Socio-economic status of North Eastern tribes in India is an important issue to formulate developmental policies for the region. The present investigation conducted via questionnaires and descriptive interviews in a socio-economic survey is related to personal and social events over a long span of time interval, with basic interest focused on North Eastern tribal lifestyle. Over a time range spanning for about last 60 years, the events reported in this study reveal the directional movement of tribal development from past to present. Investigation by retrospective longitudinal study is of interest in lifestyle and socio-economic assessment for individuals when relevant data on past were not recorded. For tribal individuals selected by stratified random sampling from Tripura, India; we record descriptive type and question-answer type response on their past and present standard of living. For each individual and for variables related to development viz., income, hygiene, food, shelter, clothing, entertainment, education, medical facilities, social environment etc., over a time period around a specific time of past/present, we consider measurement of each of these variables in a Likert type scale for the past and present to obtain consolidated status scores for comparison over time. Scores on status are then analysed for detecting possible trend in living standard of tribals over time. Growth curves of scores obtained by non-parametric regressions indicate general improvement of tribal welfare status with progress of time. The curves show upward trend in growth, which is faster towards the end. Proliferation rate of scores suggest that much of the changes in a scaled speed of improvement in status are relatively recent phenomena. Under appropriate assumptions, characterization theorems are obtained, by solution of Cauchy equations, for discrete random variables relevant in the present developmental study. These include discrete version of bi-exponential and normal distribution, extending the results of Dasgupta (1993), Theory Probab. Appl 38.

(Partly based on the 3rd talk in GCM conf. held in ISI Giridih, as a part of PCM125 celebration)
ALL ARE CORDIALLY INVITED
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Theoretical Statistics and Mathematics Unit

Seminar

       Date: 05 April, 2018                                  Time: 03:00 P.M.              
         Venue:  Room number 2.4, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)

Biman Roy

Indian Statistical Institute,  Kolkata

                          Injective polynomial maps are isomorphisms.
Abstract

Let k be a field.  A map f from k^n to k^m  is called a polynomial map if there exist polynomials F_1, F_2,..,F_m in k[X_1, X_2, ..., X_n] such that  

f(x) = (F_1 (x), ..., F_m (x)) for every x in k^n.

Suppose k is an algebraically closed field of characteristic zero. We will prove that if f is a polynomial map from k^n to k^n which is injective then f is onto and the inverse of f is again a polynomial map. This result was discovered independently by Ax and Grothendieck.

                                               

ALL ARE CORDIALLY INVITED
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 26 April, 2018                                  Time: 12:00 Noon
          
Venue:  L, Stat-Math Unit  (5th Floor, A.N. Kolmogorov Bhavan)

Ratan Dasgupta

Indian Statistical Institute,  Kolkata

Bootstrap of deviation probabilities with applications to longitudinal growth data.
Abstract

Bootstrap of deviation probabilities are extended on a larger zone than that obtained in Dasgupta (2010), where it was shown that under different moment bounds on the underlying variables, bootstrap approximation for deviation probabilities of standardized sample sum, based on independent random variables, is valid for a wider zone compared to the classical normal tail probability Ф (- t) , t → ∞ approximation. Here we show that the bootstrap approximation zone may further be extended compared to earlier results of t = o (n 3/8 ); where n is the sample size. When skewness and kurtosis of the random variable X are zero, then by bootstrapping from a modified sample where skewness and kurtosis are near to zero, the bootstrap approximation zone may be extended to t = o ( n 2/5 ) under the assumption that E exp (s|X|8/9) < ∞; for some s > 0. Zero skewness may be achieved by bootstrapping from a symmetrised sample. Reduction in magnitude of the fourth semi-invariantᴪ4 in modified sample such that |ᴪ4| = o (n -3/5) suffices for bootstrap approximation to hold in an enlarged zone of t = o (n2/5).The results are extended to a triangular array of independent random variables. Construction of modified sample with nearly nil skewness and kurtosis from original sample is explained. Applications of the results are made for comparison of longitudinal growth of Elephant foot yam arising from two different set ups. Applications of the results are made for comparison of longitudinal growth of Elephant foot yam arising from two different set ups.
(Partly based on the first talk in GCM conference held in ISI Giridih, as a part of PCM125 celebration)
ALL ARE CORDIALLY INVITED
I append below the Title and Abstract of my talk proposed to be held on 26.4.18 Thursday in SMU during 12 Noon - 1 PM,
for general circulation.
Ratan Dasgupta
 Title: Bootstrap of deviation probabilities with applications to longitudinal growth data
Abstract. Bootstrap of deviation probabilities are extended on a larger zone than that obtained in Dasgupta (2010), where it was shown that under different moment bounds on the underlying variables, bootstrap approximation for deviation probabilities of standardized sample sum, based on independent random variables, is valid for a wider zone compared to the classical normal tail probability Ф (- t) , t → ∞ approximation. Here we show that the bootstrap approximation zone may further be extended compared to earlier results of t = o (n 3/8 ); where n is the sample size. When skewness and kurtosis of the random variable X are zero, then by bootstrapping from a modified sample where skewness and kurtosis are near to zero, the bootstrap approximation zone may be extended to t = o ( n 2/5 ) under the assumption that E exp (s|X|8/9) < ∞; for some s > 0. Zero skewness may be achieved by bootstrapping from a symmetrised sample. Reduction in magnitude of the fourth semi-invariantᴪ4 in modified sample such that |ᴪ4| = o (n -3/5) suffices for bootstrap approximation to hold in an enlarged zone of t = o (n2/5).The results are extended to a triangular array of independent random variables. Construction of modified sample with nearly nil skewness and kurtosis from original sample is explained. Applications of the results are made for comparison of longitudinal growth of Elephant foot yam arising from two different set ups.
(Partly based on the first talk in GCM conference held in ISI Giridih, as a part of PCM125 celebration)
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 19th June, 2018 (Tuesday)                                 Time: 11.30 A.M.
          
Venue:  L, Stat-Math Unit  (5th Floor, A.N. Kolmogorov Bhavan)

Muna Naik
Indian Statistical Institute,  Kolkata

          Title : Mean value property in limit for eigenfunctions of Laplace- 

                   Beltrami operator.
Abstract

We will prove a limiting mean value property in case of $R^n$ which says that if the ball average of a continuous function $f$ goes to a function $g$ uniformly on compact sets as the radius goes to infinity, then $g$ is harmonic. We  will  also discuss about  its generalization to Damek-Ricci spaces.

ALL ARE CORDIALLY INVITED
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 13, September 2018 (Thursday)                                 Time: 3.30 P.M.
          
Venue:  L, Stat-Math Unit  (5th Floor, A.N. Kolmogorov Bhavan)

Samik Basu

Indian Statistical Institute,  Kolkata

                Title :    Cobordism classification of manifolds 

Abstract

This is part of a series whose aim is to understand the theorems of Farrell and Jones about  exotic smooth structures on negatively curved manifolds constructed out of real and complex hyperbolic manifolds.
ALL ARE CORDIALLY INVITED
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Theoretical Statistics and Mathematics Unit

Seminar

Date: 9th January 2019                                 Time: 4:15 pm
Venue: L-infinity, Stat-Math Unit (5th Floor, A.N. Kolmogorov Bhavan)

                                   Promit Ghosal
                              Columbia University
Abstract

Pimsner algebras of tautological line bundles over noncommutative spaces obtained out of a Fock-space construction of creation and annihilation operators are thought of as total spaces algebras of principal circle bundles.
A Gysin-like sequence in KK-theory can be used to compute KK classes of the total space algebras or as a way to define T-duality for noncommutative line bundles. 
Examples include the Irrational Rotation Algebra for quadratic irrationals and quantum lens spaces out of line bundles over weighted quantum projective spaces. 
All are cordially invited
