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With the rapid development of the Internet, data and information are being generated at an 
unprecedented rate. People cannot acquire useful information quickly and accurately from the huge 
amount of data around them. Further, the recommender system (RS) can provide personalized items 
for various types of users, and help users get useful information from large amounts of data. Hence, 
RSs have great commercial values and research potential and play a significant role in many practical 
applications and services [1–6]. 

Collaborative filtering (CF) is one of the most successful approaches often used in implementing 
RSs [7–10]. Item-based CF (IBCF) approach is a type of CF which supposes that an item will be 
preferred by a user if the item is similar to the one preferred by the user in the past [11]. IBCF is 
efficient and easy to implement and has good scalability, hence, it is widely applied in modern RSs, 
e.g., Amazon and Netflix [12]. One of the main problems of IBCF is the new item cold-start (NICS) 
problem [12–15]. NICS is very common in practical RSs, i.e., hundreds of new items are introduced 
in modern RSs every day. Generally, NICS can be divided into complete new item cold-start (CNICS) 
where no rating record is available (e.g., i5 and i6 in Table 1), and incomplete new item cold-start 
(INICS) where only a small number of rating records are available (e.g., i3 and i4 in Table 1). In this 
paper, we focus on the problem of producing effective recommendations for new items with no 
ratings, i.e., CNICS problem. Traditional IBCF suffers from CNICS problem as it relies on previous 
ratings of the users. In addition, to generate effective recommendations, traditional IBCF requires 
that items are rated by a sufficient number of users. 

Table 1. Illustration of different types of items in RSs. 

 u1 u2 u3 u4 u5 u6 u7 … 
i1 3 2 3 5 2 2 3 … 
i2 4 1 4 2 3 1 5 …  
i3 2 1 * * * * * … 
i4 4 5 1 3 * * * … 
i5 * * * * * * * … 


