Pr(@|C?)

1/3

If the cookie had candy, then very The probability of a no-candy bite,
few bites would have no candy. given a candy cookie, is 1/3,

I the cooki¢ had no candy, The prabability of a no-candy bite, 1
then every bite would have no candy, given a no-candy cookie, i5 1,
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Course logistics

e No class next Mon for MLK Day
e Next class is next Wed Jan 22

e Homework 1is due next Thu Jan 23



https://michaelmilleryoder.github.io/cs1671_spring2025/hw1.html

JupyterHub setup and activity




Set up Python virtual .
environment e

W / cs1671_jupyterhub /

cs1671_jupyterhub &

:— Name - Last Modified E Notebook
W 1671 5 minutes ago
* M M » | old 5 minutes ago
1. Go to this nbgitpuller link S A A A @
’ M ReADMEmMd 5 minutes ago
hon 51671 Python [conda Python [conda
9 (ipvkernel) en enviroot] *

o Login with your Pitt username | " e - .
o Start a server with Teach - 6 A
cores, 3 hours
o This should pull a folder
(cs1671_jupyterhub) into your % | & &

cs1671 Python [conda Python [conda
envrroot] *

JupyterLab

2. Open a terminal w o

~ B = M

Terminal Text File Markdown File Python File



https://jupyter.crc.pitt.edu/hub/user-redirect/git-pull?repo=https%3A%2F%2Fgithub.com%2Fmichaelmilleryoder%2Fcs1671_jupyterhub&urlpath=lab%2Ftree%2Fcs1671_jupyterhub%2F&branch=main

Set up Python virtual environment

In a terminal, run
sh install kernel.sh

cs1671_jupyt... (auto-8) - Jupyte X +

CcC O848 = pitt.edu

)

File Edit View Run Kernel Tabs Settings Help

* c B mmyoder@teach-cpu-nt:~/cX | + %

o =

‘ Filter files by name Q, [mmyoder@teach-cpu-nl cs1671_jupyterhub]$ sh install kernel.sh
[InstallKernelSpec] WARNING | Config option ~“kernel spec manager class™ not recognized by ~InstallK g
B / cs1671_jupyterhub / ernelSpec” .
[InstallKernelSpec] Installed kernelspec ¢s1671 in /ihome/cs1671_2025s/mmyoder/ . local/share/jupyter
:—  Name -~ Last Modified /kernels/cs1671 1
— . [mmyoder@teach-cpu-nl cs1671_jupyterhubl$
| 51671 2 minutes ago
* | old 2 minutes ago
[ install_kernel.sh 2 minutes ago
a#'l README.md 2 minutes ago
« [A session2_text_n... 2 minutes ago




sessionZ_tex... (auto-8) - Jupyte X =+

Open Jupyter Notebook S

b o

B + X O 0 » m C » Markdown v Notebook [ #  cs1671 kernel O
‘ Filter files by na Q | .
W / cs1671_jug@frhub / .
. et Modiing ~ Test kernel and environment

8 minutes ago

17l session2_text_normalization.i ®

1. Double-click
session2_text_normalization
Ipynb on the left panel to open
the notebook

1. From the menu bar, select Kernel > Change Kernel...

8 minutes ago 2. Select cs1671

*»

P install_kernel.sh 8 minutes ago

Run the following cell to make sure you can import the necessary packages.

"." README.md 8 minutes ago

- [A] session2_text_n

8 minutes ago

: impert pandas as pd

import nltk

Download Airbnb data

We will be usina data from public Airbnb listinas for this class session. This data has
an award-winning NLP paper
Select Kernel

Select kernel for: "session2_text_normalization.ipynb”

cs1671 v

2. From the top menu, click Kernel
> Change Kernel... S et me

Python [conda env:mmyoder-cs1671]

Jink (URL).

Python [conda env:root] *

Select ¢s1671 as your kernel ==

Run the first code cell under

Python [conda env:sample_conda_env]
Python 3 (ipykernel)

Use No Kernel
No Kernel

Use Kernel from Preferred Session

r your output file

e} -csv.gz
output_filename}.csv # This unzips the

Use Kernel from Other Session
session2_text_normalization.ipynb
Untitled.ipynb

Test kernel and environment
that imports pandas and nltk

listings = pd.read_csv(f'{output_filename}.csv') # reads CSV file into a panda:

8

Mode: Command @ Ln1, Col 1 session2_text_normalization.ipynb TQ

listings.info() # provide basic information about this dataframe
listings.head() # see first 5 rows of the dataframe

" " 2 o 2 U

Simplec. 4 ! 2 @ cs1671_kernel | Idle




Preprocessing Airbnb listings




Implementation

Remove undesired text with regular expressions
Lowercase

Remove stopwords

Tokenize with the NLTK package

Stem the tokens with NLTK

10



S —r OO0 ©°

o « > 2 (s itt.edu/user/g fauto-6/tr ipynb # © w O mE O W@
Saving your work 2 o
sl ' fTipynb e |+
N %
New Launcher oAL s PP » Notebook (5 & Pythan 3 (ipykernel) O
©| OpentromPatn.,
Open from URL... g BrT4vsF
= New View for Notebook
New Console for Notebook
M| CloseTab tw
Close and Shut Down Notebook ~00Q
Close All Tabs
Save Notebook XS
Save A5 oHS
Save Al ]
Reload Notebook from Disk
Revert Notebook 1o Checkpoint...
Rename Notebook...
Duplicate Netebook
Download
Save and Export Notebook As.., N
Save Current Workspace As...
Save Current Workspace
Print... xp
Hub Contral Panel
Log Out
O jupyterhub... last year
Oy matlab 2 years ago
D matab_c... last year
7~ new-works... 1 hour ago
(%] Untitled.ip... 14 days ago
[® Untitled1.... 14 days ago
[# Untitledz2.i... 14 days ago
(] Untitled 3. 14 days ago
(5] Untitled4.i.. 9 days ago
(7] Untitled5.i... 9 days ago
(] Untitleds. 1 hour ago

. Simple () 0 M 1@ Python 3 (ipykernel) | idle Mode: Command @ Ln1,Col1  UntitledZ.ipynb



@ @ T untitledZipyb fauto-5) - Ju. x4

Ending your session T —
Be sure to save your work e
before ending the session S

Save All

1. Select File > Hub Control e

Rename Notebook..,
Duplicate Motebook

Panel —

Save and Export Notebook As._..

Save Current Werkspace As...

2. Click Stop My Server —

Print... =P
Hub Contral Panel
Log Out
@ @ _ Untitled7.ipynb (auto-8) - Juy X T Jupyterbub ® o+ Oy jupyterhub,. last year
O matlab 2 yoars ago
=Nk & matlab_cr... last year
< 2 c = ﬂw-ﬂmm-mbﬂ'lﬂm "~ new-warks... 1 hour ago
[ Untitled.ip... 14 daye ago
 jupyterhub Home  Token ® onedti. 1o oo
- A Untitled2.i... 14 days ago
(] Untitled3.i... 14 days ago
] Untitledd.i... 8 days ago
Stop My Server A UntitledSi.. 9 days ago
] Untitledé.l... 1 hour ago

W] Untitled?.]..

17

Simpla (0 0 [ 1 @ Python 3 (ipykernel) | Idle




Probability review

FOUNDATIONS OF
STATISTICAL NATURAL LANGUAGE
PROCESSING

CHRISTOPHER D. MANNING AND
HINRICH SCHUTZE

18



Probability

e Probability of an event a occurring
e P(a)

o For example, a could be a die showing a 2 out of {1, 2, 3, 4, 5, 6}

count(a)
count(all events)

e Estimate P(a) as

o Relative frequency or maximum likelihood estimate (MLE)

19



Probability distributions

1/6 1/6

1 2 3 45 6 1T 2 3 45 6

20



Random variables

® Random variable: a mapping from a domain of possible
outcomes in a sample space to a range of measurable

Space, such as counts 0.6
O Typically the “result of an experiment” " Tlt
O  For example, flipping a coin multiple times (possible tt 1
outcomes {H, T}) and recording the result as 0 for tails and o] o
1 for heads 0.06.
® Distribution of a random variable X b4 N W
O P(X)is a probability distribution over all possible values in oo w’T | TT"efeewT‘:ee:?

the sample space. Probability mass function ° s

@) P(X = X) IS the pro bab|[|ty that the random variable X has Figure 7.1: P(k heads) in 30 tosses, success prob 1/3.
the value x

O P(X = heads), where X is the random variable of a coin flip

Figure from Baxter 2023 21



https://open.umn.edu/opentextbooks/textbooks/1529

Joint probability

e Probability of 2 events both occurring
P(ANB)
P(A,B)

e When rolling 2 dice, what's the probability of getting two 5s7?

Let D, be dice 1, D, be dice 2. These events are independent, so:
P(D,=5,D,=5)=P(D; =5)-P(D, =5)
e % since there are 36 different possible combinations

22



Conditional probability

® Probability distributions sometimes change if you know another event has
occurred or not occurred

® Conditional probability of an event a occurring given that another event, b, has
already occurred

o P(alb)
® Assume
O X is the outcome of rolling a die once
O FistheeventX=6
O EistheeventX>4

® Dieisrolled and we are told that E has occurred
® \Whatis P(F|E)?

Adapted from Roussas 2007 23



https://openresearchlibrary.org/viewer/38b28fe2-a9b6-437c-abae-3c8468137930/143

Conditional probability

e Assume a very bad dart thrower
(maybe Michael)

area(A)

P(d) = area({2)

N

Figure 4.1: Events on the dart board

Adapted from Baxter 2023 24


https://open.umn.edu/opentextbooks/textbooks/1529

Conditional probability

N

Figure 4.1: Events on the dart board

e You don't see the throw, but

somebody tells you that the dart
landed in B (so B occurred)

e \What is the formula for P(A|B)?

Adapted from Baxter 2023

25


https://open.umn.edu/opentextbooks/textbooks/1529

Linear algebra review

26



An array of numbers with D dimensions
[23]
Can be represented as a point in D-dimensional space

3 3 ®

27



Dot product: vector - vector

Sum of the products of each vector dimension

V1 V2 VN W W1
4 . W,
Wy

N

V-W:ZV,‘W,':V1W1+V2W2+"‘+VNWN
=1
28



A matrix I1s an array of numbers

6 4 24
1 -9 8

Two rows, three columnes.

29
Slide adapted from David Mortensen



It's Easy to Multiple a Matrix by a Scalar

Slide adapted from David Mortensen

D 2
3 1

9.59.9

2:3 2-1

10 4
6 2

30



Dot product: vector - matrix

31



Dot product: matrix - matrix

Let a; and a, be the row vectors of matrix A and b; and by be the column vectors of a
matrix B. Find C = AB

| 3. _|leiBl @1-B8| | 38 17
2 4 53 B Gg-bl 02-. N 26 14

A must have the same number of rows as B has columns.

32

Slide adapted from David Mortensen



Questions?

No class next Mon for MLK Day.
Will see you again on Wed.
Take a look at HW1
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