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Unit 1: Background

1.4 Information theory
background (cont.)



Enleefy

o (w  statistieal Fé/aé/.fs /Me’zma//nﬂm/?;) )
Fie s gecen s ST
S = (Ky) Log 72 "

Tm,( we set it do ]

- _ (,(/Az‘/ z _i
5" ’Zdj r ‘ J72

(s ftae /”‘”é“é[//& d./ eafé ’m.{]{n{,
) 7&( 7(A£l’6f[ 7{27//;1/7/5h @7[ 94/1¢/¢y
= - /,fo Log Pi

o Loy here is basc e 7 eutegpy Ts 0 , nafs?
( (70(5 P L —) / P b/-/;)



_Pr/a[t/'{l.c’s 0_4 ‘(’4( eﬂléﬂ .

. y{:é'(rzﬁl'( V DF g; — Z 4 ,{,; (P/')
I o
— Aoy (pi) 15 the ), ff//-/'n/a,mm”

&7[ eveat |
- —|E LA (peg]

X e A D
/4 mhlr.ktéf Q Vt’zﬂL has o La’f’ 5'4["7./0' [ r

A4l ('A/arww////r {(x} = _/07 (FCX/)

%Q(\-/‘Mxny (799(/[1/

toteo (
4 /D/’ ]

J = [ﬂ (///)
$e = ‘(V(K P« /df(ﬁ(x/) /

=-[E | Loy ( /m/ﬂ

Kef(r)
Mﬁ"( 4(h>~/ﬁ#h4 O/(S/f/’bﬁ'//fh( Aarf oA h;ﬁ/ﬂ/ {4,7[/'0/7/1
(spread sut)

4 (vr/afq ey(ﬂ% Aﬂ( 5(// /é:/p//m 0

‘ (M//ZMM o



K w«llback - [erbler V{II}fIJZ(h[-(‘-

e The relatie ea/wf/ = Kl ///V’erfcn[f I?N//'a/f; oA
meEas Ure @/ tae §/’M/Za/l.y 07[ {’a/a FFOédé, o((’;%,.

?(X) Qﬂﬁ/ Q(‘)() : 0/!127(‘:4(t ,/94(][ L.Ir,[avmd//(i‘y

(/\ of samplex

P(a:)] = Exp[log P(x) — log Q(x)]

Q(z)

Dy (P||Q) = Ex~p [log

" ({— Fanafﬁ arc ‘/’42’ Sdmy 7Lé"’4 Dgcgﬁ.

€9 I'w 7e/tcrq/('yf ML
l7f><) ;. trax ‘(““k””“’”) FF a/ the

#»a/h/izj rhn.rfr{

Rev) © PDF of /""””‘/’&{ cn g e s
’ PKL (s 645/ /’0 v aZaM/( 17/ 5"”“/7['.“}(/.1[ Faa/é?

av € khw\/n\,

« Dt >0



NPE Crf/w’?/ﬁ//'ﬁm,‘ /.‘[ our d{d?lq T 0/"5(’/'6(’0/ l?/& P g ad
W LLGV(’ A ‘/'[I(‘ar//%a'a/f( C? '/'&a?l I’ '744(44,7( 7[, 9//561’/%(

]LA( ﬂ(ﬂfq / 41[ W/tq/ (—d%( W/Zl (ﬂ[[/’cf/ﬂ./z @_/ /g;%

o e Hoal Fheory @ diffes from |
— (((_ J(y;/§f/4(/

% /M,h/.m/érh; "LLII‘ I<L 0((/(/\7:«(7 (4 f'ﬁf’ samt A9
%a/(/n;/'zlé; thr [(kt[/%ddc/ d% 7‘4\’ a/a?lo( 7/V’tq 'f'é(

o<l & , We %Z/(Q‘l Fh+ cross —e&ﬂ[/o/v/
ae tar F“’{ 07[ fbe < L o &tfjfh(r Fbqat

/e/enﬂfq 2 4 -{é,( pa/nmr%é’ks d% 6?’
Cross eatropy H(P.2) = - [E A5 [ Qes)]

X7 fer]
¢ Tcl( (([ 4[/;77541(7 (s 01”7/ V4 trur /(;/4”5( %(f’/?p

E; Ftors WA €/MM0/V/'( /’h ?/6?,
- Wasscesteon of ¢ sFauncr

OJtfthevr AL{'(TAMIZ(-I/(S :
- F—ﬁfll/c'r/(-ﬂ('r



e A ."/’ ’ ) ' )
4/,/1‘ % lat ¢ C'SIZ“'f ("”(’/7[° Wﬁ/@ﬂ/ /;,/a//hﬂ//"dq

,(}( ,\/> = DKL E F(XI/)// FCK} }7()/)]
(/ﬂ/llf‘ﬁfﬁ /7[ >(/ }/ Xre r.h/f/rnﬂlzd{

,4([ J’Z 7%"51 /MO/J/MA//JW férar/k (‘ih[//// ar r
(,J?a,h?ll/e u;ra'/ (4 wdfll/}y [/’d/ﬁ/b"



Unit 2: Basics of
Machine Learning

ources: e.g. deeplearningbook.org



http://deeplearningbook.org
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Unit 2: Machine

Learning Basics

2.1 Machine Learning
concepts using the example
of Linear and Polynomial
Regression
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1. For a symmetric matrix A:
2. For a general (not necessarily symmetric) matrix A:

Vo(w! Aw) = (A + AT )w.

3. Gradient with respect to w’:

V,r(w! Aw) = w’' (4 + AT).

Properties of Transposition
+ (AB)T = BTAT
« (A=A

« If Ais square and invertible, then (A~1)T = (AT)~1.
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Reference: “Matrix Cookbook” https://www.math.uwaterloo.ca/~hwolkowi/matrixcookbook.pdf
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Unit 2: Machine
Learning Basics

2.2 Neural Network Basics
(Supervised Learning)
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Course logistics

e Reading for this lecture:
 For example: Deeplearningbook.org chapter 5.

e Problem set: First problem due Sunday night.



