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OZET

BUYUK DiL MODELLERI (LLM) VE ALMAYLA ARTTIRILMIS URETIM
(RAG) TABANLI YAKLASIM ILE INSAN KAYNAKLARINDA
BELGELERDEN BIiLGI CIKARIMI

Biiyiik Dil Modelleri (LLM) ve Almayla Arttirilmis Uretim  (RAG)
teknolojileri, Insan Kaynaklar1 departmanlarinin belge yogunluklu is siire¢lerini koklii
bir bi¢imde doniistiirmektedir. Karmasik formatlara sahip ve farkli dillerde yazilmis
O6zgecmislerden (CV) saniyeler iginde anlamli veri ¢ikarmayir mumkiin kilan bu
teknolojiler; beraberinde "haliisinasyon" (yanlis bilgi tiretimi) ve veri mahremiyeti
(KVKK) gibi kritik riskleri de getirmektedir. Bu tez calismasi, s6z konusu riskleri
minimize ederek karar destek siireclerini daha giivenilir kilmay: ve literatiirde
genellikle ayri ele alinan siralama kalitesi (nDCG) ile operasyonel verimlilik (gecikme
stiresi) arasindaki dengeyi optimize etmeyi amaglamaktadir. Calisma kapsaminda,
100.800 adet belge ve 154 dogal dil sorgusundan olusan genis lgekli bir veri seti
tizerinde; ColBERT, GraphRAG, Saf Vektoér (Dense) ve BM25 mimarileri
karsilastirmali olarak analiz edilmistir. Deneysel bulgular, IK terminolojisinde vektor
tabanli modellerin "Semantik Kayma" (Semantic Drift) problemine yol agtigini;
ornegin "Deneyimli" ve "Deneyimsiz" gibi zit kavramlar arasinda %86.4 oraninda
hatal1 benzerlik kurdugunu ortaya koymustur. Veri giivenligini en iist diizeyde tutmak
adina, bulut tabanli API'ler yerine Docker tizerinde izole edilmis yerel Ollama altyapisi
ve Mistral 7B modeli tercih edilmistir.

Semantik kayma problemini asmak i¢in gelistirilen Agirliklit RRF (Weighted
Reciprocal Rank Fusion, a=0.8) stratejisi, 0.654 nDCG@5 skoru ile saf vektor
yaklasimini (0.365) ve modern ColBERT mimarisini (0.318) geride birakarak en
yiksek basariyr elde etmistir. Sistemin en dikkat c¢ekici yonii ise, Redis tabanli
semantik onbellekleme mekanizmasi sayesinde yanit siirelerini 1550ms’den 50ms’ye
dugiirerek 31 kat hizlanma saglamasidir. Eklenen "konusma gecmisi" ozelligi ile
baglam koruma basarisi %95 seviyesine ulagmis; sistem, operasyonel hedefleri
tutturarak kurumsal olgekte yiiksek dogruluklu ve diisiik maliyetli bir mimari
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sunmustur. Gelecek c¢aligmalarda, 6zgecmislerdeki gorsel iceriklerin de islenebildigi
¢ok modlu (multi-modal) bir yapiya gecilmesi hedetflenmektedir.

Anahtar Kelimeler: Biiyiik Dil Modelleri, RAG, Insan Kaynaklari, belge
isleme, semantik arama, aday—rol eslestirme, ¢ok dillilik, KVKK, GDPR, hibrit arama,
vektor veritabani, semantik 6nbellekleme.
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ABSTRACT

A Large Language Model (LLM) and Retrieval-Augmented Generation
(RAG)-Based Approach for Information Extraction from Human Resources

Documents

Large Language Models (LLM) and Retrieval-Augmented Generation (RAG)
technologies are radically transforming document-intensive business processes within
Human Resources departments. While extracting meaningful data from complex,
multilingual, and unstructured resumes (CVs) in seconds is now possible, this
capability introduces critical risks such as "hallucination" (generation of false
information) and data privacy (KVKK/GDPR) concerns. This study aims to minimize
these risks to ensure reliable decision support processes and fills a gap in the literature
by optimizing the balance between ranking quality (nDCG) and operational efficiency
(latency).

Within the scope of the study, a comparative analysis was conducted on a large-
scale dataset comprising 100,800 documents and 154 natural language queries. The
architectures evaluated included ColBERT, GraphRAG, Pure Vector (Dense), and
BM25. To ensure maximum data security, an isolated local Ollama infrastructure
running on Docker and the Mistral 7B model were preferred over cloud-based APIs.
Experimental findings revealed that vector-based models in HR terminology lead to a
"Semantic Drift" problem; for instance, opposing concepts such as "Experienced" and
"Inexperienced" exhibited an erroneous similarity rate of 86.4%.

To overcome this challenge, a Weighted Reciprocal Rank Fusion (Weighted
RRF, $\alpha=0.8%) strategy was developed. This approach achieved an nDCG@5
score of 0.654, significantly outperforming both the pure vector approach (0.365) and
the modern ColBERT architecture (0.318). Furthermore, thanks to the Redis-based
semantic caching mechanism, response latency was reduced from 1550ms to 50ms,
achieving a 31x speedup. With the addition of a conversation history feature, context
preservation success reached 95%. Consequently, the system met operational targets,
offering a high-accuracy, cost-effective, and secure architecture at an enterprise scale.
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Future steps aim to transition to a multi-modal structure capable of analyzing photos
and graphics within CVs.

Keywords: Large Language Models, RAG, Human Resources, document
processing, semantic search, candidate-role matching, multilingualism, KVKK,
GDPR, hybrid search, vector database, semantic caching.



