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Part 1: Theory
LO2: Basics of Probability (1/2)

[Random experiment, independence, conditional
probability, chain rule, Bayes' theorem, random

variables]

Javed Aslam, Wolfgang Gatterbauer
cs7840 Foundations and Applications of Information Theory (fa24)
https://northeastern-datalab.github.io/cs7840/fa24/
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Pre-class conversations

e Last class recapitulation

« We strive to keep it interactive, also among us faculty

« Why class slides need up to 2 days after a class

o Office hours: Usually right after class, or via email / Teams

e Organizational matters: Piazza messages? Canvas pictures did not
display correctly?

e New class arrivals

e Today:
— The basics of probability theory

Gatterbauer, Aslam. Foundations and Applications of Information Theory: https://northeastern-datalab.github.io/cs7840/
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Updated 9/13/2024

Part 1: Theory
LO3: Basics of Probability (2/2)

[Expectation, Variance, Markov chains]

Javed Aslam, Wolfgang Gatterbauer

cs7840 Foundations and Applications of Information Theory (fa24)

https://northeastern-datalab.github.io/cs7840/fa24/
9/11/2024
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Pre-class conversations

e Last class recapitulation
e PDF Class slides organized by topic (with subsections for classes)

e Any organizational matters: Piazza messages? Organizational
matters?

e New class arrivals?

e Today:
— The basics of probability theory
— Intuition behind "information" (and "information measures")

Gatterbauer, Aslam. Foundations and Applications of Information Theory: https://northeastern-datalab.github.io/cs7840/ 17
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jay@jay-mac-2021 Downloads % ./restaurantMC.pl 10

BMBBSSSBMB

Counts: B=5; M=2; S=3

Prob: B=0.5; M=0.2; S=0.3

jay@jay-mac-2021 Downloads % ./restaurantMC.pl 100

BSBMBSSSMMMMMMMMMMS SBBBBSMMMMMS S SMMMMMBBMMMMBBBBBMMMMMMBSSSSMBBBSSMBBBBMMMMBBBMBBBMMMBSMMMMMBBBBBBBB

Counts: B=37; M=46; S=17

Prob: B=0.37; M=0.46; S=0.17

jay@jay-mac-2021 Downloads % ./restaurantMC.pl 1000
BBSBMMBMSSSSMMBBSBBSBBBMSMMMBBBBBBSSSBBBBBBBBSMMMMMMMMMMBBSBMBBBBS SBMSMMBBMMMMBS SMMMMBBBBBBBBBSSBBBMMBBMBMMBMMS SB
BSSSSBBBBMBBMMMMMSSSSSBSSSSBBMMMMBBMMBBBBBBMBBBSBBBSBBBBMMBMMBBMBMMBMMMMBBMMMMMBBBBBMBSSBBBSSMSBBBBBBBMMMMMMBBBMB
sseMmmMmmBBBssBMMMMMMMMBBBS SSMMMMSBBBMBMMMMBMBMMBSSSSSSMMSBMMBBMMMBBBBBMMMMMMBBBBBMBBBBMMMBBBBBBBMMMMMMMMMBBBBBMMBB
MMMSBMMSSMSSBBBBMSSBSBBBBBSMMBBMSBBMMBMBMMMBMMMMMMBBBBBBBBMMMBBBSSSSBBBBMMMBBBS SMMMMBBBBBBBBBBMMBMMBMMMMMBBBBBBBM
BBSSMMMMBSSBSSBMMMMMMMBBMMBBBBMSMBSSSMMBBMBBBBBSSMMBBBBBBBBBBBBMMMMMMMBBMMBBMMB S SMMMMMMMBMSSSBBSMMMBBBBBBBBMMBSSS
SBBBBBBBMSSMMMMMSSSSBBBMMBBBSSSMMMMMMBBBBBBBBBBBBBBBBBBBBMMMMMMMMMB BBBBMMMMMMMMMMSBBBBSMMMMMS SMMBMMBBBBSBBBBBMSMM
BBBBBBBSMMBBBBBBBBBBBSBBBSBSBBBBBMMMMMBMMMBBBBBBBBBBBBBBBBBBBBMMMBBSMSBMBBBBBBMMBBBBBBBBMBBBBBBBBBBBBMSMMMMMMMMMM

MMBMBSSBBBBMMMBBBBMBBSSBBBBBMMS S SMMMMMMMS SBBMMMBBMSMMMBMMBBBBBBSBBBBMMMBMMMMBBBBBBBBBBBBBBBBBBBBBMBMBMMMMSMMMMBMB
BBBBBBBSSSMMSSBMMBBBBMMMSSS SMMMMSSSSMBMMMBBBSMMBBBBBBBBBBSSBMMMMBBMMMMMMMBBBMBMMMMMBBBBBBSSBSSSM

Counts: B=488; M=366; S=146 ____) oy D (’”"6 & LW\W%C_) and Jwt chY‘Z nodea‘.

Prob: B=0.488; M=0.366; S=0.146
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jay@jay—-mac-2021 Downloads % ./markovIterate.pl 20 transition.txt
Processing transition matrix...

[« BN B s B s BN B v IV I o I G G G O s s B B oS B oS B A I Ay

Q)

.333333333333333
.433333333333333
.473333333333333
.489333333333333
.495733333333333
.498293333333333
.499317333333333
.499726933333333
.499890773333333
.499956309333333
.499982523733333
.499993009493333
.499997203797333
.499998881518933
.499999552607573
.499999821043029
.499999928417212
.499999971366884
.499999988546754
.499999995418701
.49999999816748 0.333333333333333 0.166666668499186
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.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333
.333333333333333

.333333333333333

®®®®®®®®®®®®®®®®®®®®

.333333333333333
.233333333333333
.193333333333333
.177333333333333
.170933333333333
.168373333333333
.167349333333333
.166939733333333
.166775893333333
.166710357333333
.166684142933333
.166673657173333
.166669462869333
.166667785147733
.166667114059093
.166666845623637
.166666738249455
.166666695299782
.166666678119913

.166666671247965

= tapid COMrgance ¢

Very efborend
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