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Abstract. In this paper, we discuss the architecture and algorithms for developing mod-

ern FAQ applications, with a particular focus on systems that support natural language Ques-

tion-Answer dialogue (QAD). We categorize QAD systems into two types: those based on 

neural networks trained on large datasets of question-answer pairs, and systems based on 

metrics for defining distance between natural language sentences. The paper proposes and 

investigates an alternative approach that focuses on calculating the distance between prede-

fined questions and the current user query. The computed distance value is then used by the 

system to dynamically retrieve the best-match answer for any user question. By eliminating 

the need for re-training, this method promises a more efficient and adaptable FAQ system. 

The paper aims to delve into the architecture, advantages, and limitations of these systems, 

providing a comprehensive overview of current trends and future directions in the develop-

ment of sophisticated FAQ applications. 
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Аннотация. В этой статье мы обсуждаем архитектуру и алгоритмы разработки 

современных приложений для поиска часто задаваемых вопросов, уделяя особое вни-

мание системам, поддерживающим диалог вопросов и ответов на естественном языке 

(QAD). Мы разделяем QAD-системы на два типа: системы, основанные на нейронных 

сетях, обученных на больших наборах данных, состоящих из пар вопрос-ответ, и си-

стемы, основанные на метриках для определения расстояния между предложениями на 

естественном языке. В статье предлагается и исследуется альтернативный подход, ко-

торый фокусируется на расчете расстояния между предопределенными вопросами и 

текущим запросом пользователя. Вычисленное значение расстояния затем использу-

ется системой для динамического поиска наиболее подходящего ответа на любой во-

прос пользователя. Устраняя необходимость в повторном обучении, этот метод обеспе-

чивает более эффективную и адаптируемую систему ответов на часто задаваемые во-

просы. Цель данной статьи – углубиться в архитектуру, преимущества и ограничения 

этих систем, предоставив всесторонний обзор текущих тенденций и будущих направ-

лений в разработке сложных приложений для поиска часто задаваемых вопросов. 

Ключевые слова: часто задаваемые вопросы, поиск наиболее подходящих 

запросов, диалог «вопрос-ответ». 

Introduction 

A self-exploratory collection of predefined answers to common user ques-

tions, known as a Frequently Asked Questions (FAQ) system, is an essential 

component of various web applications today [1, 2, 12]. FAQ systems play a 

crucial role in E-Learning, Business to Customer (B2C) interactions, Human 

Resource Management (HRM), and other domains. Fundamentally, an FAQ 

system is a structured repository of documents, where each document provides 

an answer to a specific question. These systems offer users special functionali-

ties such as browsing through a list of documents, navigating a tree structure of 

folders, performing keyword searches, and engaging in question-answer dia-

logues where the system supports natural language Question-Answer dialogue 

(QAD). 
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The proposed alternative approach for FAQ systems aims to address the 

limitations of neural network-based Question-Answer Dialogue (QAD) systems 

by focusing on a more efficient and adaptable methodology. Traditional neural 

network-based systems, while powerful, require extensive maintenance, includ-

ing frequent updates to the FAQ database and re-training the neural networks to 

ensure accuracy and relevance. This process can be both labor-intensive and 

time-consuming [10, 11]. 

In contrast, the proposed method leverages a distance-based metric [3, 4, 

5] to match user queries with predefined questions dynamically. Instead of re-

lying on a neural network trained on large datasets, this approach utilizes a da-

tabase of predefined question-answer pairs. These pairs are carefully curated to 

cover a wide range of potential user queries. When a user submits a query, the 

system calculates the distance between the user’s question and each predefined 

question in the database. The system selects the predefined question that has the 

smallest distance to the user’s query, indicating the highest similarity. The cor-

responding answer is then retrieved and presented to the user. 

1. FAQ Systems: Overview 

We see a FAQ system as a structured repository of documents, where each 

document provides an answer to a specific question [3, 4]. The user interface 

(UI) to access the FAQ repository can be implemented using several different 

methods to ensure ease of use and efficient information retrieval, each with its 

distinct advantages and scenarios for optimal use. In its simplest form, the FAQ 

repository can be presented to users as a scrollable list of frequently asked ques-

tions [3, 4, 5]. This method is straightforward and easy to implement, providing 

users with direct access to questions and answers. Users can scroll through all 

predefined questions and click on any question to view its answer. By analyzing 

user statistics, the system can automatically identify and display the most pop-

ular questions at the top of the list. As new questions are added and user inter-

action data is collected, the list can be dynamically reordered to reflect current 

trends and important entries. 

The method has a number of advantages: 

– Simplicity: easy to implement and understand, requiring minimal user 

training; 

– Immediate Visibility: users can see all available questions in one place 

without navigating through multiple levels. 

The method has severe limitations: 

– Scalability: as the number of questions grows, the list can become long 

and cumbersome to navigate; 

– Overwhelm: users might feel overwhelmed by a large volume of ques-

tions presented in a single view. 
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Fig. 1. Scrollable List of Frequently Asked Questions 

To manage a growing number of questions more effectively, the FAQ en-

tries can be organized using a tree-like folder structure. This approach groups 

related questions into categories, making it easier for users to find information 

relevant to their needs. Developers define common areas or categories for ques-

tions, such as “Passing Examination”, “Subscription for the Course”, “Upload-

ing Assignments”, etc. Questions relevant to a certain area are displayed within 

specific folders, and these folders can contain sub-folders for more detailed cat-

egorization. Users can expand or collapse folders to navigate through various 

levels of information hierarchy [13, 14, 15, 16]. 

Advantages of the method are: 

– Manageability: easier to navigate large sets of questions by breaking 

them down into manageable categories; 

– Focused Search: users can quickly find relevant questions by navigating 

to the appropriate folder or sub-folder; 

– Structured Presentation: provides a clear structure that helps users under-

stand the organization of information. 

The method limitations are as follows: 

– Complexity: slightly more complex to implement and may require users 

to understand the categorization scheme; 

– Initial Setup: requires thoughtful categorization and ongoing mainte-

nance to ensure questions are properly grouped. 

 
Fig. 2. Tree-Like Folder Structure 
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To optimize the user experience, it may be beneficial to combine both ap-

proaches with search facilities to allow users to quickly find specific questions 

without scrolling or navigating through folders [5, 10]. 

Effective search functionality is critical for a big FAQ system, enabling 

users to quickly find the information they need. We can consider three primary 

types of search facilities, each with its own implementation approach, ad-

vantages, and limitations. 

A simple text search scans the strings representing predefined questions for 

a current combination of characters. This method searches for particular words 

or word fragments within the question definitions. 

The method is implemented as basic string-matching algorithms to locate 

exact or partial matches of the search term within the questions. The method is 

simple to implement with minimal computational overhead. 

The method is automatically adapted to any extensions of the question-

answer database without additional configuration. At the same time,  

– The search results depend heavily on the exact wording and vocabulary 

used by both the question definitions and the users. 

– The method does not account for synonyms, misspellings, or variations 

in phrasing, potentially leading to incomplete search results. 

The search algorithm can be significantly improved by reducing words to 

their root form (lemma). This helps in matching variations of words (e.g., “run-

ning”, “runs”, “ran” → “run”). 

In a keyword-based search, each question is associated with several key-

words. The search is conducted based on these keywords or combinations of 

keywords. 

 
Fig. 3. Simple Text Search 

Relevant keywords are manually or automatically assigned to each ques-

tion. The search mechanism finds matches user-entered keywords against the 

assigned keywords [11, 12]. The method provides better search results com-

pared to simple text search by focusing on carefully selected keywords and al-

lows for the assignment of multiple keywords to a single question, capturing 

various ways users might search for the same information. 
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Fig. 4. Question-Answer Dialogue 

The method requires initial and ongoing effort to assign and manage key-

words for each question. Users need to use the same keywords or combinations 

that have been predefined. The search results can be considerably improved by 

including synonyms for keywords to ensure users find relevant information 

even with different vocabulary. 

A Natural Language Processing (NLP) search allows users to formulate 

their questions in natural language. The system processes these questions and ei-

ther provides direct answers or offers clarification options, creating a Question-

Answer Dialogue (QAD). As user interfaces evolve towards more audio and 

video-centric modes, Question-Answer Dialogue systems become preferable due 

to their ability to support more natural, accessible, and efficient interactions. 

2. Natural Language Based FAQ Systems 

The most straightforward way for implementing the Natural Language 

Based system is usage of the Neural Nets [7, 8]. Developers design a neural net-

work with a complex topology that reflects the breadth and depth of FAQs to be 

processed. The network is trained using a large set of question-answer pairs, en-

suring it learns to associate user queries with the correct responses based on con-

textual understanding. Ongoing training and updating of the neural network are 

necessary to adapt to new questions and evolving language usage, maintaining 

the system's accuracy and relevance. Providing the training set of samples is rea-

sonably big and covers the whole set of FAQs, we expect that the Neural Network 

is getting an ability to match user questions to predefined answers based on con-

textual understanding rather than exact keyword matches. Implementing a Natu-

ral Language Based system using Neural Nets offers a highly effective approach 

for creating an intelligent Question-Answer Dialogue system. Here's a compre-

hensive overview of the advantages and limitations of this method [8, 9]: 

Advantages 

– User-Friendly: Natural Language Input: Users can interact with the sys-

tem using everyday language, making it more intuitive and reducing the learn-

ing curve compared to traditional interfaces. 

– Nuance and Context: The neural network can understand the subtleties 

and context of user queries, providing more accurate and relevant answers. This 

contextual comprehension goes beyond simple keyword matching. 
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– Interactive Conversations: The system can engage in back-and-forth di-

alogues, asking clarifying questions to better understand user queries and refin-

ing responses for greater accuracy. 

Limitations 

– Complexity of Implementation: Developing such a system involves ad-

vanced Natural Language Processing (NLP) techniques and sophisticated neu-

ral network architectures, making the development process complex and re-

source intensive. 

– Large Dataset Requirements: The effectiveness of the neural network de-

pends heavily on the quantity and quality of the training data. A substantial da-

taset with diverse question-answer pairs is essential to cover the full range of 

FAQs and ensure comprehensive understanding. 

– Retraining Needs: When new training samples are added or obsolete 

ones are removed, the neural network often requires retraining. This process can 

be time-consuming and demands significant computational power, posing chal-

lenges in terms of scalability and maintenance. 

As an alternative method for implementing the Natural Language Based 

FAQ Systems, we can consider using special metrics calculating a similarity of 

predefined questions and the question formulated by the user. 

3. Calculating Similarity 

Lemmatization transforms words into their root forms (lemmas). This helps 

in matching different inflected forms of the same word [3, 8]. For example: 

– “wrote” and “written” become “write”, 

– “children” becomes “child”. 

The Levenshtein distance measures the difference between two sequences 

(here, lists of words). It counts the minimum number of single-word edits (in-

sertions, deletions, substitutions) required to change one list into the other. 

The initial algorithm calculated the Levenshtein distance considering word 

replacements as higher-cost operations compared to insertions and deletions. 

This approach yielded an accuracy of about 55 %. 

Recognizing the nature of question phrasing, the improved algorithm 

treated questions as unordered sets of words rather than ordered lists. The sim-

ilarity measure now focused only on insertions and deletions, ignoring word 

order and substitutions. This modification increased the accuracy to about 75 %. 

To further improve the accuracy, synonyms are addressed. Using resources 

like EuroWordNet (EWN) thesaurus [6], words can be linked to sets of syno-

nyms (synsets). When comparing questions, words in the same synset are con-

sidered equivalent, reducing unnecessary dissimilarity. In future versions, inte-

grating synonym handling directly into the similarity calculation is expected to 

further improve accuracy. Here’s how it can be done: Before calculating the 

distance, replace each word in the questions with a canonical form from its 
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synset. This way, “normalization” and “standardization” would be treated as 

identical if they belong to the same synset. 

The evolution from an ordered to an unordered set-based approach for 

question comparison has significantly improved the system’s accuracy. By in-

corporating thesaurus-based synonym handling, further improvements are an-

ticipated, potentially pushing accuracy well beyond the current 75 % mark 

providing more reliable search results and better user satisfaction. 

4. Architecture of the FAQ System 

The proposed system architecture consists of the following key components: 

Predefined Question Database: A curated set of questions that cover a wide 

range of potential user queries. 

Distance Calculation Module: An algorithm to compute the similarity or 

distance between user queries and the predefined questions. The distance calcu-

lation module employs the previously described modified Levenshtein metrics. 

Dynamic Retrieval Engine: A mechanism to select the best-match answer 

based on the calculated distances. 

The architecture provides significant advantages: 

– Scalability: the system can handle a growing database of questions and 

answers without requiring re-training; 

– Flexibility: easily incorporates new questions and answers without sig-

nificant overhead; 

– Efficiency: reduces the computational resources needed for modifying 

question-answer database; 

– Accuracy: provides accurate answers by dynamically selecting the best 

match based on up-to-date data. 

The development of sophisticated FAQ applications is a rapidly evolving 

field. Current trends indicate a shift towards NLP models that combine the 

strengths of neural networks with efficient retrieval-based approaches. Future 

research may focus on enhancing the distance calculation algorithms and inte-

grating contextual understanding to improve the accuracy and relevance of the 

retrieved answers. 

Conclusion 

The proposed distance-based FAQ system offers a promising alternative to 

neural network-based QAD systems by eliminating the need for constant re-training 

and providing a more maintainable and scalable solution. This method leverages the 

dynamic calculation of query similarity to deliver accurate and relevant answers, 

thereby enhancing the overall efficiency and adaptability of the FAQ system. 

Choosing the right search facility for a FAQ system depends on the specific 

needs and resources available. A simple text search offers ease of implementa-

tion but may lack robustness. A keyword-based search provides more relevant 

results with some manual effort in keyword assignment. An NLP-based search 
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offers the most user-friendly and contextually accurate search experience but 

requires advanced implementation and ongoing learning. 

The effectiveness of this approach heavily depends on the quality and com-

prehensiveness of the predefined question-answer pairs. A robust initial setup is 

crucial. Selecting and optimizing the distance metric is essential for accurately 

matching user queries with the predefined questions. Continuous fine-tuning 

may be required to improve performance. 
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