Contents

N TR LT BETINI T oo mocosonsoss oo e s B AP S 1
L1 Statsbical MOdels. .o oimmmthinimnts bh Abmms s ST SRR s 1
1.2  The Bayesian Paradigm ..........coooiiiiiiiiiiiiii e 5
1.3 Noriparametric Priors, Bxamples .....ocioii soisnsssaiiiiiun s yia 8
1.4 Convergence of the Posterior Distribution ...........ccocevvvvvienn... 10
1.5 AGenenc Result, PUHSt VBISION oo it s e v 14
1.6  Testing and Entropy, a Second Generic Result........................ 17
1.7 An Example for Which Explicit Computations Are Possible ........ 21
BRBICISES . ... oo mniinsnnemmmmnon ol mmmoninmssbopmmseniib hin bt SAT R e B il 24
2 Rates I and Fiest EXAPIES ..o ovvivvsrimmionn svvviosvivs Sormns va dons 25
2] BEEABIONE covivvmmmmscinsnes rin onines o e eoss v v i & 0 Ruan i ¢ g 25
22 ractIONAL POBIRIIIIS . vmmesosssiomvacomamm s brnbins s K Ma s §a s eais 26
23 LowerBounds .....oooiviniiiiiiiiiiiii e 29
2.4 Random Histogram Priors ..........ccoooveiiiiiiiiiiiiiioiiniiinn, 30
2.5 Gaussian Process PROMR ... svrsses oo seadailh didiines Vo aiessiz sioni 34
2.6 Polya Trees and Further Basis-Related Priors..................oo0il 42
BXBIRISEE vy vumay i st s SRS o P s S T R 46
3 Adaplation It STODTHIBES. .o wammonsevmbais sl e us ammmm s 47
3.1  General Principles ........oooviiiiiiiiiiiiiiiiic i 47
32  Random: BiSIOZTaME.s « cooms a0 sommmpis simemen vs otz s Sl S foevs 49
3.3 Adaptation for Gaussian PHOS :...ciciscmmsiisssinesssismseivs sossins 50
N4 EONCING PO oo vmuens vesmins save i i s e s e s s 53
35 Heuvy Tarled SEres PHOIS i« covisevns ivsmsmmamsmmsn sssiascoss soviimmes 58
3.6 Adaptive Priors: Further Options ... .covcomvenemensssiaissons visensns 61
3.7 A Glimpse at Adaptive Confidence Sets ........c.cooeviieiiiiiiin, 64
ESXBIDTIOR . o o ormmmoncs von wossssinsi v GEmmi s s Sy e s woman S A RS RRR S B AU D i3 65
4 Adaptation II: High-Dimensions and Deep Neural Networks .......... 67
4.1  Priorsin High DIMENSIONS o ssoisisspansisaisosemmns semse s 67
4.2 Posterior Convergence: Sparse Sequence Model ..................... 71

Xi



xii Contents
4.3  Posterior Convergence: High Dimensional Linear Regression....... 80
4.4 Deep Neural Networks .........ooiiiiiiiiiiiiiiiiiiiiiiiiiiieee 84
45 Complement: Generic Properties of DNNs ... 92
4.6 Deep Gaussian Process Priors and Adaptation to Structure........... 95

5 Bernstein-von Mises I: Functionals ........................cooo. 103
5.1 Bernstein-von Mises: A Limiting Shape Result ...................... 104
5.2  BvM: A Result for Semiparametric Functionals...................... 106
5.3 BvM: Examples and Applications ...........c.veveeiiiriinnieininnnnns 111
54 FurtherResults.........oooiiiiiiii 119
0 L 123

6 Bernstein-von Mises II: Multiscale and Applications.................... 125
6.1 Towards a Nonparametric BvM...................ooo . 125
6.2 Nonparametric BvMs in Weighted Sobolev Spaces .................. 126
6.3 Nonparametric BvMs in Multiscale Spaces...............covvvvnnnn 138
6.4  Application: Donsker’s Theorem ... 145
6.5 Posterior Rates in the Supremum Norm: Examples .................. 147

7 Classification and Multiple Testing ............................... . 151
7.1  General Principles: Sequence Model and Decision Theory .......... 152
7.2 Sharp Classification and Multiple Testing in Sequence Model ...... 156
7.3 Adaptation to Large Signals .............oooiiiiiiiii 162
7.4  Bayesian Multiple Testing in Structured Settings..................... 163
7.5 PrOOLS « oo 164
) G (o 172

8 Variational Approximations .................c..coeiviiiieiniiieniiieinenn, 173
8.1 General Principles ...........o.oviiiiiiii e 173
8.2 A Generic Result for Variational Posteriors........................... 176
8.3 Proof of the Generic Theorem ..............cocvviiiiiiiiiinenn. 182
8.4 High-Dimensional Regression ............coovveveriiieiiieiininennn. 186

A APPENdiX ... 189
A.l Distances Between Probability Measures ....................ccovveenn. 189
A2 Inequalities..........ccoiiiiiiiiitiit it eaaes 191
A3 Testingand ERtropy .......coooiiiiiiiii e, 192
A4 Gaussian Processes .........oouviiiiiieoiii i, 196
A.5 More on Specific Statistical Models ...........c..ovvivriiiniinniennen. 202

References. .........cooouiiiiiiii i 205



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]


