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Search 
(αναζήτηση) σε 
βάση γνώσεων

Κωνσταντίνος Καραμανής



Ας θυμηθούμε τα 
προηγούμενα…

Κωνσταντίνος Καραμανής



Κωνσταντίνος Καραμανής

Search 
(αναζήτηση) σε 
βάση γνώσεων

Επιστημονικά περιοδικά που 
περιέχουν χιλιάδες δημοσιευμένα 
άρθρα για παθήσεις του 
ανοσοποιητικού συστήματος

Ερώτημα χρήστη (query):
«Ποιες είναι οι χρήσεις και 
πιθανές παρενέργειες του IL-23 
inhibitor biologic Skyrizi;»

Η «σωστή» απάντηση;

Recall@K NDCG@K
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Search 
(αναζήτηση) σε 
βάση γνώσεων

Επιστημονικά περιοδικά που 
περιέχουν χιλιάδες δημοσιευμένα 
άρθρα για παθήσεις του 
ανοσοποιητικού συστήματος

Ερώτημα χρήστη (query):
«Ποιες είναι οι χρήσεις και 
πιθανές παρενέργειες του IL-23 
inhibitor biologic Skyrizi;»

Η «σωστή» απάντηση;

Recall@K NDCG@K

Πώς εκτιμούμε ποια είναι τα 
σχετικά άρθρα στη βάση 

γνώσεων;



1. Bag of Words
2. TF-IDF/BM25

3. Semantic Search
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Αναζήτηση σε Βάση Γνώσεων

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."
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Αναζήτηση σε Βάση Γνώσεων

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

Με ποιο κριτήριο / 
αλγόριθμο θα μπορούσαμε 
να επιλέκουμε το 3ο αρχείο 

στη βάση γνώσεών μας; 



Αναζήτηση σε Βάση Γνώσεων

Q: Ερώτημα χρήστη 
(query)

Score(Q,κ)
Βάση Γνώσεων

𝜅! 𝜅"

𝜅# 𝜅$

𝜅% 𝜅&

Κατάταξη
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Αναζήτηση σε Βάση Γνώσεων

Q: Ερώτημα χρήστη 
(query)

Score(Q,κ)
Βάση Γνώσεων

𝜅! 𝜅"

𝜅# 𝜅$

𝜅% 𝜅&

Κατάταξη

Κωνσταντίνος Καραμανής

Πρώτη ιδέα: να μετρήσουμε κοινές λέξεις!

𝑺𝒄𝒐𝒓𝒆 𝑸, 𝜿 = # κοινών λέξεων
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."



Κωνσταντίνος Καραμανής

Bag of Words Search: Πρώτη Ιδέα
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

Αυτή η απλή μέθοδος 
φαίνεται να αποτυγχάνει.



Κωνσταντίνος Καραμανής

Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

Αυτή η απλή μέθοδος 
φαίνεται να αποτυγχάνει.

Πώς μπορούμε να 
καταλάβουμε ποιες 

λέξεις έχουν διακριτική 
ικανότητα;



Κωνσταντίνος Καραμανής

Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

Ιδέα: οι λέξεις με 
μεγαλύτερη διακριτική 

ικανότητα είναι πιο σπάνιες
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

about
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

metformin
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

Interaction
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Bag of Words Search: Πρώτη Ιδέα

Ερώτημα χρήστη (query): “I want to learn about cimetidine metformin interaction”

Βάση Γνώσεων: "FAQ page: how metformin works, how to take metformin, and why 
metformin continues; it includes a generic line about interaction checks 
during treatment but no examples."

"Call center script: if patients report a new prescription, staff log a possible 
interaction and route the metformin question to pharmacy, but the script 
does not mention cimetidine or any mechanism."

"Pharmacokinetic note: cimetidine reduces renal tubular secretion, 
increasing plasma levels; monitoring recommended when co-
administered."

cimetidine



Αναζήτηση σε Βάση Γνώσεων

Q: Ερώτημα χρήστη 
(query)

Score(Q,κ)
Βάση Γνώσεων

𝜅! 𝜅"

𝜅# 𝜅$

𝜅% 𝜅&

Κατάταξη
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Αναζήτηση σε Βάση Γνώσεων

Q: Ερώτημα χρήστη 
(query)

Score(Q,κ)
Βάση Γνώσεων

𝜅! 𝜅"

𝜅# 𝜅$

𝜅% 𝜅&

Κατάταξη

Κωνσταντίνος Καραμανής

𝑺𝒄𝒐𝒓𝒆 𝑸, 𝜿 = # κοινών λέξεων

Θέλουμε άλλη συνάρτηση που δίνει 
προτεραιότητα στις σπάνιες λέξεις



Αναζήτηση σε Βάση Γνώσεων

Q: Ερώτημα χρήστη 
(query)

Score(Q,κ)
Βάση Γνώσεων

𝜅! 𝜅"

𝜅# 𝜅$

𝜅% 𝜅&

Κατάταξη

Κωνσταντίνος Καραμανής

TF-IDF: Term Frequency, Inverse Document Frequency

Συχνότητα της λέξης στο κείµενο
log(Συχνότητα κειµένων µε την λέξη)



Κωνσταντίνος Καραμανής

TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)
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TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)

TF =
1
26 IDF = log

26
9

TF. IDF ≈ 0.0588

Αριθμός λέξεων στο κείμενο

Εμφανίζεται σε 9 από 26 κείμενα
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TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)

TF =
1
26 IDF = log

26
9

TF. IDF ≈ 0.0588

TF =
1
26

TF. IDF ≈ 0.0022IDF = log
26
25



Κωνσταντίνος Καραμανής

TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

Total TF − IDF ≈ 0.0676

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)

TF =
1
26 IDF = log

26
9

TF. IDF ≈ 0.0588

TF =
1
26

TF. IDF ≈ 0.0022IDF = log
26
25

TF =
3
26

TF. IDF ≈ 0.0066IDF = log
26
25
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TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

TF =
1
31

TF. IDF ≈ 0.0018

TF =
1
31

TF. IDF ≈ 0.119

Total TF − IDF ≈ 0.1226

TF =
1
31 TF. IDF ≈ 0.0018

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)

IDF = log
26
25

IDF = log
26
25

IDF = log
26
2
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TF.IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

Total TF − IDF ≈ 0.264

TF =
1
14 TF. IDF ≈ 0.264

TF − IDF =
Συχνότητα της λέξης στο κείµενο

log(Συχνότητα κειµένων µε την λέξη)

IDF = log
26
2
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TF-IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

Total 𝐓𝐅. 𝐈𝐃𝐅

0.0676

0.1226

0.264
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TF-IDF: Term frequency, Inverse document frequency

Ερώτημα χρήστη (query):

“I want to learn about cimetidine 
metformin interaction”

"FAQ page: how metformin works, how to take 
metformin, and why metformin continues; it 
includes a generic line about interaction checks 
during treatment but no examples."
"Call center script: if patients report a new prescription, 
staff log a possible interaction and route the metformin 
question to pharmacy, but the script does not mention 
cimetidine or any mechanism."
"Pharmacokinetic note: cimetidine reduces renal tubular 
secretion, increasing plasma levels; monitoring 
recommended when co-administered."

Total 𝐓𝐅. 𝐈𝐃𝐅

0.0676

0.1226

0.264

Όλα όσα έχουμε δει απαιτούν 
ακριβείς αντιστοιχίσεις όρων.

Η επόμενη ιδέα: αναζήτηση με 
σημασιολογικές ενσωματώσεις


