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𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐷𝐷,𝑄𝑄 = �
𝑖𝑖=1

𝑛𝑛

𝐼𝐼𝐷𝐷𝐼𝐼(𝑞𝑞𝑞𝑞)
𝑓𝑓(𝑞𝑞𝑞𝑞,𝐷𝐷)(𝑘𝑘1 + 1)

𝑓𝑓 𝑞𝑞𝑞𝑞,𝐷𝐷 + 𝑘𝑘1(1 − 𝑏𝑏 + 𝑏𝑏 |𝐷𝐷|
𝑎𝑎𝑎𝑎𝑎𝑎|𝐷𝐷|)

Document

Query

# times qi appears in D

Score for how often qi

appears in the corpus
Manually Tuned Hyperparameters

Tldr; Score Terms by How
Often they appear in a

Document vs. Entire Corpus
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TF.IDF is also a vector space model!



Sorg 2011

Independence Assumption
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0.07 3.24 0.30 -1.50 0.77 0.82 0.24 1.40

Suicide ||| Two households, both alike in dignity. In fair Verona ….
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0.01 0.24 1.30 2.50 0.13 -0.32 0.24 1.40

suicide

0.00 -0.35 7.11 2.50 0.89 2.24 0.05 1.08
0.642
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https://medium.com/@varun030403/colbert-a-complete-guide-1552468335ae
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انتحار

0.00 -0.35 7.11 2.50 0.89 2.24 0.05 1.08
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Azad and Deepak 2019

Translation of  Query



Azad and Deepak 2019



48


	Cross-Language Information Retrieval (CLIR)
	Information Retrieval
	Library Science
	Library Science
	Modern Search Engines
	Modern Search Engines
	Other IR Systems
	Information Need
	Topics
	Queries
	Collections
	Boolean Retrieval
	Index Construction
	Tokenization
	Stemming
	Index Construction
	Tokenization
	Morphology
	Cross-Language Information Retrieval�Term-Document Index
	Cross-Language Information Retrieval�Term-Document Index
	Crossing the Language Barrier
	Crossing the Language Barrier
	Crossing the Language Barrier
	Crossing the Language Barrier
	Crossing the Language Barrier
	Crossing the Language Barrier
	Multilingual Information Retrieval
	Multilingual Information Retrieval
	Multilingual Information Retrieval
	Sparse Retrieval
	Sparse Retrieval
	BM 25
	Dense Retrieval
	Vector Space
	Vector Space
	Independence Assumption
	Reranking
	Encode Using a Pretrained Language Model
	Twin Towers
	ColBERT
	Slide Number 41
	NeuCLIR
	NeuCLIR
	ColBERT-X (Nair et al, 2022)
	Query Expansion
	Query Expansion
	Query Expansion
	Summary

