(Tp +Tn) / (Tp + Tn + Fp + Fn) — Accuracy Relevant Nonrelevant
To / Tp + Fo —— Precision W Retrieved tp fp we use the confusion matrix which is the same
PIIPTTR J Not Retrieved |fn tn one we used in machine learning

Tp / (Tp + Fn) —— Recall
but instead we use retrieval & relevance

Set a rank threshold K

( P@K =#R /K ) Compute % relevant in top K Precision@K —

Ignores documents ranked lower than K

( R@K = #R / total Relevant ) -C Ignores documents ranked lower than K —— Recall@K —

Precision

N
usually like this — —~
I~
0' 01 0.5 Recall
Precision vs Recall
Sensitivity(=Recall)
usually like this (good one) —— —~
1 - Specificity

Recall vs Sensitivity

Consider rank position of each relevant doc —

MAP is Average Precision across multiple
queries/rankings

] Compute Precision@K for each K 1, K2, ... KR —
F MAP (Mean Average Precision) —/

term — t is defined as the number of times that t occurs
ind )

document — d

the more it's relevant

but relevant as much as count itself

1+log, tf, ,,

so we use Log-frequency weighting w, , = { o

so total score becomes Zfem ,(I+logtf, ;) —

which has low frequency but don't exist
everywhere

is the number of documents in which t occurs

the less relevant it is ——

IDF (Inverse Document Format) idft = loglo (

and the score is given by Score(q, d)= Z

tegnd

—— We want a high weight for rare terms —— but —

tf.idf, , — TF-IDF together weight w =log(1+tf, ;) xlog (N /df,) ~

Average precision = average of P@K —/

each query counts equally — it's macro-averaging -/

MRR (Mean Reciprocal Rank) —

This score measures how well document and

guery match

jaccard(AB) =]ANB|/|AU B
} Jaccard coefficient —

It doesn't consider term frequency
} issues

Rare terms in a collection are more informative

Jaccard doesn't consider this information!l ——
than frequent terms

score should be 0 If the query term does not occur in the
document
Query-document matching —

The more frequent the query term in the

the higher the score — document
Sgi;::sad Sif Bl vELEE o U i G like boolean indexing —— Term-document count matrices —

doesn't consider the ordering of words in a

document (that's a step back) —— Vector representation —— Bag of Words —

the more the term exist —

if tf,, >0 — TF (Term Frequency) —

otherwise

— TF-IDF (Term Frequency - Inverse Document Frequency) —

the more common the word (the more

-
documents it contains) 17 ([ DeeumEls | AragUeEnsy]

N/ dft) —— so we take opposite of it

e o N = 7
make sure they are normalized vectors —— Cosine Similarity COS(q,d) =qe d= E ' lqidl_ -/
=

Reduce variant forms to base form —— Lemmatization
Reduce terms to their "roots” before indexing

SSES 2SS Stemming
ies — i —
has some rules to simplify stemming in english —— Porter Algorithm
ational — ate —

tional — tion —

— Ranked Based metrics —/

— Ranking Techniques —

—— Ranking Score —

Ranking

Check our Blitz Website
https://blitz.deveopix.com/

Lemmatization/Stemming
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— Data —— Unstructured data —

~— is finding material (usually documents) —[

\— Basic assumptions

Term-document incidence matrices
(Boolean Index)

m——>[1[2 [ 4 11] 31] 4510 73[174

w——>[T] 21 41 516 [ 16[ 570132
Calpurnia | o———>[Z 31 54001 [ [ [ |

tends to refer to information in tables
~— Structured data —[

allows numerical range —— and exact match (for text) queries
— Typically refers to free text

Keyword queries including operators
— Allows —[

More sophisticated queries

\— suited for searching text documents

but not all information collected has identical
structure

Data may have certain structure
\— Semi-structured —[

of an unstructured nature (usually text)
that satisfies an information need
is a set of documents
Collection —[
Assume it's static for now
Goal —— Retrieve documents with information —— that is relevant to the user's information need

these concepts are not new but we
computerize it now

Documents

=

— —_— 0O = O 23

terms we'll talk about them more later
a 2D array that contains

documents which contains all the data we're searching in

building this matrix is very time consuming

O O
=== O = oo
O OO~ Oo
O =R OO O
—_ O O - O
OO OO O @

but we have a problem
especially for large documents which has many
terms

we must store a list of all documents
that contain t

how to construct one? for each term "t"

we can use linked lists so it becomes variable-size lists

Inverted Index

B>

Hash Function converts a term (string) into a fixed-size integer (hash value)

» hash table acts as the dictionary component of

Hash Table Structure > .
an inverted index

Dictionary Storage

“E L No support for range queries
its limitations

Hash Tables

there might be collision

key (term or document ID)

BST Structure Nodes each node contains
left are smaller
Left & Right child pointers
right are bigger
Ordering Left subtree keys < Parent key < Right subtree keys this enables logarithmic speed in searching

Binary Search Trees

Token

splitting
Tokenization

example

Tokenization

Issues of Tokenization

— Stop words —

— Normalization ﬁ

most common words which doesn't give any
meaning to the search query

— Lemmatization —— Reduce inflectional/variant forms to base form

\— Stemming —— Reduce terms to their “roots” before indexing

B-tree each node can have multiple keys

no wasted memory on empty buckets
Advantages enables range queries

Dynamic Data Handling

Unbalanced trees it could degrade to linked list
Challenges

can be slower than hashing in terms of speed
for exact matches

an instance of a sequence of characters

the sentences into tokens
Friends
Romans
"Friends, Romans and Countrymen” Z=
and
Countrymen

hyphented sequence ex: state-of-the-art is it 1 word or should split?

apostrophe & other marks ex: Finland's is it T word or should split?

older IR systems may not index numbers

Numbers & Dates .
creation date

Will often index "meta-data” separately

format
French they mix a lot of words ex: L'ensemble is it 1 word or should split?
German German noun compounds are hot segmented we should use compound splitter module

have no spaces between wordsl!l

Language issues Chinease & Japanese

in Japanese we have multiple alphabets

letter forms within a word form complex

Arabic .
ligatures

Lol g ity ity el S

— ex: linking words

— like matching US.A to USA —— or deleting hyphens
— Reducing all cases to lower
" it's heavily dependent on the language

— result — is a term —— which is an entry to our index

( we'll talk about them further in the future )




