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IT6702 DATA WAREHOUSING AND DATA MINING 

 
 
 

UNIT-3 DATA MINING 

 

1. Define frequent set and border set. (Nov/Dec 2007) 
 

A set of items is referred to as an itemset. An itemset that contains k items is a k-itemset. The set fcomputer, 

antivirus softwareg is a 2-itemset. The occurrence frequency of an itemset is the number of transactions that contain the 

itemset. This is also known, simply, as the frequency, support count, or count of the itemset.Where each variation 

involves “playing” with the support threshold in a slightly different way.The variations, where nodes indicate an item or 

itemset that has been examined, and nodes with thick borders indicate that an examined item or itemset is frequent. 

 

2. How are association rules mined from large databases? (Nov/Dec 2007) 
 

Suppose, however, that rather than using a transactional database, sales and related information are stored in a 

relational database or data warehouse. Such data stores are multidimensional, by definition. For instance, in addition to 

keeping track of the items purchased in sales transactions, a relational database may record other attributes associated 

with the items, such as the quantity purchased or the price, or the branch location of the sale. Additional relational 

information regarding the customers who purchased the items, such as customer age, occupation, credit rating, income, 

and address, may also be stored. 
 
3. List two interesting measures for association rules. (April/May 2008) (OR) 
 

Rule support and confidence are two measures of rule interestingness. They respectively reflect the usefulness 

and certainty of discovered rules. A support of 2% for Association Rule (5.1) means that 2% of all the transactions under 

analysis show that computer and antivirus software are purchased together. A confidence of 60% means that 60% of the 

customers who purchased a computer also bought the software. Typically, association rules are considered interesting if 

they satisfy both a minimum support threshold and a minimum confidence threshold. Such thresholds can be set by users 

or domain experts. Additional analysis can be performed to uncover interesting statistical correlations between associated 

items. 
 
4. What are Iceberg queries? (April/May 2008) 
 

It computes an aggregate function over an attribute or set of attributes in order to find aggregate values above 

some specified threshold.Given relation R with attributes a1,a2,?..,an and b, and an aggregate function,agg_f, an iceberg 

query is the form. 

Select R.a1,R.a2,?..R.an,agg_f(R,b) 

From relation R 

Group by R.a1,R.a2,?.,R.an 

Having agg_f(R.b)>=threhold 
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5. What is over fitting and what can you do to prevent it? (Nov/Dec 2008) 
 

Tree pruning methods address this problem of overfitting the data. Such methods typically use statistical 

measures to remove the least reliable branches. An unpruned tree and a pruned version of it are shown in following 

figure. Pruned trees tend to be smaller and less complex and, thus, easier to comprehend. They are usually faster and 

better at correctly classifying independent test data (i.e., of previously unseen tuples) than unpruned trees.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure: An unpruned decision tree and a pruned version of it 

 

6. In classification trees, what are surrogate splits, and how are they used? (Nov/Dec 2008) 
 

Decision trees can suffer from repetition and replication, making them overwhelming to interpret. Repetition 

occurs when an attribute is repeatedly tested along a given branch of the tree (such as “age < 60?” followed by “age 
 
< 45”? and so on). In replication, duplicate subtrees exist within the tree. These situations can impede the accuracy and 

comprehensibility of a decision tree. The use of multivariate splits (splits based on a combination of attributes) can 

prevent these problems. 

 

7. Explain the market basket analysis problem. (May/June 2009) 
 

Market basket analysis, which studies the buying habits of customers by searching for sets of items that are 

frequently purchased together (or in sequence). This process analyzes customer buying habits by finding associations 

between the different items that customers place in their “shopping baskets”. The discovery of such associations can help 

retailers develop marketing strategies by gaining insight into which items are frequently purchased together by 

customers. For instance, if customers are buying milk, how likely are they to also buy bread (and what kind of bread) on 

the same trip to the supermarket? Such information can lead to increased sales by helping retailers do selective marketing 

and plan their shelf space. 

8. Give the difference between Boolean association rule and quantitative association rule. (Nov/Dec 2009) 
 

Based on the types of values handled in the rule: If a rule involves associations between the presence or absence 

of items, it is a Boolean association rule. For example, the following three rules are Boolean association rules obtained 

from market basket analysis. 
 

Computer => antivirus software [support = 2%; confidence = 60%] 

buys(X, “computer”) => buys(X, “HP printer”) 

buys(X, “laptop computer”) => buys(X, “HP printer”) 
 
Quantitative association rules involve numeric attributes that have an implicit ordering among values (e.g., age ). If a rule 

describes associations between quantitative items or attributes, then it is a quantitative association rule. In these rules, 
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quantitative values for items or attributes are partitioned into intervals. Following rule is considered a quantitative 

association rule. Note that the quantitative attributes, age and income, have been discretized. 
 

age(X, “30: : :39”)^income(X, “42K….48K”) => buys(X, “high resolution TV”) 
 

9. Give the difference between operational database and informational database. (Nov/Dec 2009) 
 

Feature Operational Database Informational Database 

Characteristic operational processing informational processing 

   

Orientation transaction analysis 

   

DB design ER based, application-oriented, current; historical; accuracy maintained over 

 guaranteed up-to-date time 

   

Access read/write mostly read 

   

Function day-to-day operations long-term informational requirements, 

  decision support 

   

User clerk, DBA, database professional knowledge worker (e.g., manager, 

  executive, analyst) 

   

10. List the techniques to improve the efficiency of Apriori algorithm. (May/June 2010) x 

Hash based technique  
x Transaction Reduction  
x Portioning Sampling  
x Dynamic item counting 

 
11. Define support and confidence in Association rule mining. 

(May/June 2010) (Nov/Dec 2010)  
Support S is the percentage of transactions in D that contain AUB. 

Confidence c is the percentage of transactions in D containing A that also contain B. 

Support ( A=>B)= P(AUB)  
Confidence (A=>B)=P(B/A) 

 
12. What is FP growth? (May/June 2010) 
 

FP-growth, which adopts a divide-and-conquer strategy as follows. First, it compresses the database representing 

frequent items into a frequent-pattern tree, or FP-tree,which retains the itemset association information. It then divides 

the compressed database into a set of conditional databases (a special kind of projected database), each associated with 

one frequent item or “pattern fragment,” and mines each such database separately. 

 

13. How Meta rules are useful in constraint based association mining. (May/June 2010) 
 

Metarules allow users to specify the syntactic form of rules that they are interested in mining. The rule forms can 

be used as constraints to help improve the efficiency of the mining process. Metarules may be based on the analyst’s 

experience, expectations, or intuition regarding the data or may be automatically generated based on the database 

schema. 

 

14. Mention few approaches to mining Multilevel Association Rules. (Nov/Dec 2010) 
 

Multilevel association rules can be mined using several strategies, based on how minimum support thresholds are 

defined at each level of abstraction, such as uniform support, reduced support, and group-based support. Redundant 
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multilevel (descendant) association rules can be eliminated if their support and confidence are close to their expected 

values, based on their corresponding ancestor rules. 
 
15. How rules do help in mining? (Nov/Dec 2011) 
 

Based on the kinds of rules to be mined, categories include mining association rules and correlation rules. Many 

efficient and scalable algorithms have been developed for frequent itemset mining, from which association and 

correlation rules can be derived. These algorithms can be classified into three categories: (1) Apriori-like algorithms,  
(2) frequent pattern growth-based algorithms, such as FP-growth, and (3) algorithms that use the vertical data format. 

 

16. What is transactional database? (Nov/Dec 2011) 
 

A transactional database consists of a file where each record represents a transaction. A transaction typically 

includes a unique transaction identity number (trans ID) and a list of the items making up the transaction (such as items 

purchased in a store). The transactional database may have additional tables associated with it, which contain other 

information regarding the sale, such as the date of the transaction, the customer ID number, the ID number of the 

salesperson and of the branch at which the sale occurred, and so on. 

 

Part-B and Part-C Questions 

 

 

1.  Explain statistical perspective in data mining? 

 Point estimation 

 Data summarization 

 Bayesian techniques 

 Hypothesis testing 

 Regression 

 Correlation 

2.  Explain visualization in data mining. 

 Various forms of visualizing the discovered patterns 

 Rules 

 Table crosstab 

 Pie chart 

 Bar chart 

 Decision tree 

 Data cube 

 Histogram 

 Quantile plots 

 q-q plots 

 scatter plots 

 loess curves 

3.  What kinds of patterns can be mined using data mining functionalities  

 Concept /class description 

 Mining frequent patterns, associations and correlations 

 Classification and prediction 

 Clustering analysis 

 Outlier analysis 

 Evolution analysis 

 

 

4.  Discuss about data preprocessing 

 Why preprocess the data 

 Data cleaning 

 Data integration 

 Data transformation 

 Data reduction 

 Data discretization and concept hierarchy generation 
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5.  Explain about the classification of data mining systems. 

 Classification according to the kinds of database mined 

 Classification according to the kinds of knowledge mined 

 Classification according to the kinds of techniques utilized 

 Classification according to the applications adapted. 

6.  How to integrate of a data mining system with a database or data warehouse system. 

 Architecture of a typical data mining system 

 Loose coupling 

 Semi tight coupling 

 Tight coupling 

7.  Discuss the major issues in data mining. 

 Mining different kinds of knowledge in data bases. 

 Interactive mining of knowledge at multiple levels of abstractions 

 Incorporation of background knowledge 

 Data mining query languages and ad hoc data mining 

 Presentation and visualization of data mining results 

 Handling noisy or incomplete data. 

 Parallel , distributed and incremental mining algorithms 

 

 

 


