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The web is an enormous source of information which helps lots of people every day. 

Despite the amount of information available, there are still situations in which it is 

difficult to find specific information, or to answer a question that is too complex to be 

understood by a search engine. These types of situations helped Community Question 

Answering (CQA) systems gain popularity among users in the last years. Their 

principle is simple – everybody can ask a question, and anyone can answer it. 

A traditional problem in systems that employ user-generated knowledge is 

recognition of expert users. It is important for example in order to extend their rights in 

managing the community, or to route hard questions. Expert identification is also an 

important part in the process of estimating user reputation. In general, reputation is an 

indicator of a value of a user to the community, and it should reflect a combination of 

user expertise and activity.  

Reputation in CQA systems has been intensively studied in the previous years.  

We can broadly divide the methods into graph-based and feature-based approaches. 

Liu et al. [1] presented extensive performance comparison of graph-based as well as 

feature-based approaches. Even though their proposed graph-based approach 

performed as the best in some cases, very simple feature-based approach Best Answer 

Ratio achieved very similar or even better performance. Yang et al. [2] focused on the 

quality of users’ contributions for expert identification. Users were labelled by a metric 

called Mean Expertise Contribution which takes question debatableness and answer 

utility into calculation. They, however, did not evaluate performance of their method. 

Our main goal is to model users’ reputation with accentuation on the quality of 

users’ contributions. In our approach, reputation of a user consists of reputation gained 

for answering questions as well as for asking them. The gained reputation for such 

actions is added to previously earned reputation. We decided to calculate reputation for 

asking questions based on question difficulty in combination with question utility. We 

can expect that the longer it takes for the first answer to be added, the more difficult the 
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question is. Question utility is based on a question’s score (number of positive votes 

minus number of negative votes). Reputation for answering questions has similar 

principle, as we work with question difficulty combined with answer utility. 

For evaluation we have decided to use a comparison of two sorted lists of users 

for each question. The first list is sorted according to calculated reputation, while the 

second one is sorted according to the score of answers as accumulated in the CQA 

system. We chose four feature-based approaches as baselines to compare performance 

of the methods using standard information retrieval metrics. We evaluated performance 

of Precision@1 (P@1), Precision@2 (P@2), Mean Reciprocal Rank (MRR) and 

Normalized Discounted Cumulative Gain (nDCG). We tried two configurations of our 

method in order to completely eliminate activity factor – this variant is labelled as 

average in Table 1 which presents the performance of methods compared. 

Table 1. Comparison of the performance of the methods. 

 P@1 

(%) 

P@2 

(%) 

MRR 

(%) 

nDCG 

(%) 

Questions 

Our method (sum) 41.256 38.744 64.319 83.592 19861 

Our method (average) 43.829 40.801 66.271 84.533 19861 

StackOverflow score 40.360 38.218 63.707 83.239 19866 

Best Answer Ratio 41.936 40.115 64.571 83.698 19651 

Z-score 38.019 36.703 62.062 82.394 19866 

Number of answers 38.176 36.998 62.204 82.500 19651 

 

The results show that our method outperformed all the baseline methods, and thus we 

can confirm our assumption that consideration of content quality plays an important 

role in estimation of user reputation. The interesting observation is, however, the fact 

that the variant which completely eliminates user activity performed as the best. This 

suggests that we should focus only on the quality of user contributions, as even a small 

factor of activity can degrade precision of reputation estimation. 
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