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CHAPTER 1 INTRODUCTION 

 

1.1 Automated Helpdesks 

 

Many organizations maintain helpdesks to present a single point of contact to their 

customers. At these helpdesks, customers interact with well-trained customer service 

representatives (CSRs) who answer their queries and complaints. The information 

exchanged in a helpdesk between customers and CSRs are highly depended on the 

business domain of the organization. 

 

Many helpdesks provide one or more online self-service tools for the usage of their 

customers to resolve their problems. These tools normally include a website with 

answers to frequent user questions and a trouble ticket tracking system. The demand 

for the use of automated question answering (QA) systems has increased 

significantly. These QA systems provide front-line support to their customers and 

extend the helpdesk’s hours of availability to 24 hours a day and seven days a week. 

In addition, the availability of an automated QA system can reduce the demand for 

direct interaction between customers and CSRs. In traditional helpdesks, customers 

can get frustrated by long waits on call and email queues. Hence, automated 

solutions can increase customer satisfaction and retention while reducing costs. 

 

In this thesis, research is focused on incorporating domain specific information of a 

real-world helpdesk into current state-of-the-art QA technology to automate 

helpdesk’s question answering process. Using this approach, an automated QA 

system has been developed and deployed for a real-world enterprise helpdesk which 

provides a range of Internet and telephone services to its customers. All the 

evaluations were conducted on that system. 
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1.2 Question Answering 

 

Question-answering (QA) is the most natural way of exchanging information in 

human interaction. The term question answering is used to describe the task of 

returning a particular piece of information in response to a question posed by users in 

human language. For example, a user interested in Cricket may ask “Who won the 

Cricket world cup in 1996?”to which the system might reply as “Sri Lanka”.  In 

contrast, a search engine retrieves ranked documents, which the user has to read and 

locate the answer to satisfy his information need. 

 

Figure 1.1 shows a block diagram of a modern QA system, consisting of three 

phases: question processing, passage retrieval and ranking, and answer processing 

[15]. At the highest level of abstraction, a QA system can be thought of as a pipeline 

consisting of an Information Retrieval (IR) component surrounded by Natural 

Language Processing (NLP) components [16]. The first step, Question Processing, 

analyzes a natural language question to formulate a keyword query as an input to the 

ranking algorithm and detect the answer type by user query classification. Then, the 

formulated query is passed to the embedded IR component to retrieve passages likely 

to contain the answer. Then, in the final stage, Answer Processing, system extracts 

specific answers from the retrieved passages. 

 

 

 

 

 

 

 

 

 

 

Figure 1-1: A Question Answering System. 



3 
 

1.3 Hypothesis 

 

For a given helpdesk system, there exists a methodology to automate the question 

answering of customers by answering their questions with an accuracy of 90% or 

more. In addition, the developed system should be maintainable  by a domain expert 

who is less technically skilled when compared to a computer engineer.  

 

1.4 Contributions 

 

The overall goal of this research is to introduce a methodology to automate the 

question answering (QA) process of customer helpdesks which can be used in 

situations where initially available data is not sufficient for data-driven approaches to 

system development. More specifically, the contributions of the presented approach 

consist of: 

 

• This thesis proposes a Natural Language Understanding (NLU) method for 

helpdesk automation that is based on detecting the service type and the issue 

of a user question.  

 

• A mechanism for knowledge base population and paraphrase detection is 

introduced, to be performed by a person with application domain experience 

and word processing skills.  

 

• This work also proposes a method to incorporate domain specific prior 

knowledge to train a service detection classifier based on Support Vector 

Machines (SVM). Furthermore, the thesis also highlights the possibility of 

improving the service detection using user specific information which was 

not available at the time of training the classifier. 

 

• A ranking algorithm which is proposed for issue identification is derived 

from the vector space model (VSM). A new technique is introduced to 
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overcome the loss of information (especially word order) due to the bag-of-

words nature of the VSM model. Moreover, a Genetic Algorithm (GA) based 

method is introduced to the ranking formula which can be trained for any 

domain specific training set with the necessary adjustments. 

 

• Finally, the proposed approach is evaluated by developing and deploying an 

automated helpdesk system for real customers. 

 

1.5 Outline of this Thesis 

 

The remaining chapters of this thesis are organized as follows: 

• Chapter 2 explains previous research on QA and related state-of-the-art 

systems. 

• In Chapter 3, the philosophy of approach of this research is described in 

detail. 

• Chapter 4 is the critical analysis of results and evaluations of the automated 

QA system. 

• In Chapter 5, the conclusion is presented, In addition, few pointers to possible 

future works are discussed.   


