Assignement 1 

Q1) List and briefly explain 4 data mining tasks, and provide example(s) for each task.
· Classification: Arranging data in a particular order. Examples: A, B, C. Grades for a university professor. 
· Clustering: Is the process of dividing a set of data into meaningful sub-classes called clusters. No predefined classes.  Examples: in insurance, clustering helps with identifying groups of motor insurance policy holders with a high average claim cost.
· Association rules: Grouping a customer by taking in consideration the products he/she bought previously and associating him/her with another similar product. Example: People that buy product X are more likely to buy product Z. 
· Prediction: Using past tendencies to forecast future customer behavior. Ex: Visa keeping track of a customer’s diminishing credit card transactions, so they predict he/she will leave within the next 3 months.

Q2) List different stages in customer life cycle, the business process organized around the customer life cycle, and mention how data mining can help in each process.

Customer life cycle:

· Prospects: Potential customers 
· Responders: People who demonstrate interest to the product
· Active customers: People who are presently using the product or service 
· Former customers: People who are no longer using the product or service, but were customers at some point in the past.

Business process:

· Acquisition: When the person responds to the different advertisement of the product or service and is attracted to eventually become a customer.
· Data mining would help in this part by identifying the right people to approach through clustering or classification.
· Choosing the most effective channel of communication. Door to Door? Email? Newspaper? Magazine?
· Sending the appropriate message; choosing which way to make the product or service appealing to the customer
· Activation: When the person has a positive response and becomes a new customer.
· The sales- Payment information is provided
· The order- Account is created
· The subscription- The product is delivered so the address is verified
· The paid subscription- The product is payed
· Data mining- Would help in this part by aiding in the process of the credit check. Machine learning methods would use the data mining functions in order to predict if a person is likely to default on a loan. 
· Relationship management: When the company maintains constant connection with the active customer through email or other means of communication.
· Matching campaigns to customers;
· Customer segmentation; Determining behavioral tendencies by utilizing undirected clustering techniques
· Determining customer value: Finding out the revenue a customer will potentially generate and then estimating his remaining lifetime.
· Cross selling and up-selling: By utilizing association rules, the company might make recommendations based on prior products or service bought. 
· Loyalty: giving discounts and promotions to long term existing customers. Ex: Club Card. Data Mining in this part would be involved in the part where the information of the customer is collected and then seeing what items the customer buys together.
· Retention: Depending on the customer’s value, the company will determine the churn rate.
· Predicting how long one customer will stay through analyzing his transaction history.
· Different kinds of churns:
· Voluntary
· Involuntary
· Expected

Apply to Data Mining


Q3)How do you differentiate between data mining and statistical analysis? Mention at least 3 differences.
· As per the course notes, data mining is the exploration and analysis of a large quantities of data in order to discover meaningful patterns and rules. It is basically finding turning data into information that is readable and capable of being interpreted.  It’s the process of finding data in hidden information in a database.
· On the other hand statistic is a summary measure computed to describe a characteristic of the sample dat. The measures we are speaking about here are mainly; the mean, the median, the range, the standard deviation, the variance, regression and the correlation. Researchers analyze the data and interpret it in order to predict tendencies or demonstrate relations between certain things.
· Differences:
· Data mining deals with large amounts of data while statistical measures deal with data samples from populations. Some of the statistical models are not preferable for large data amounts.
· ‘‘fuzziness in data’’ with Data Mining vs ‘‘accuracy’’ with Statistical Analysis.
· ‘‘Discrete’’ data with Data Mining vs ‘‘Continuous values’’ when it comes to Statistical Analysis.

Q4) In a market test, if the “Random & Excluded”  group (i.e. Hold-out Group) responds at the same rate as the “Random & Included” group (i.e. Control Group), what your conclusion would be? Why?

Q5) (a)In “Naïve Bayesian” model, why do we call it “naïve”? (b) What are the pros and cons of a naïve Bayesian model?
· We call it naïve since the independence assumptions are very naïve since in practice having attributes that are truly independent is rare[footnoteRef:2]. However, the model works well in most cases. [2:  http://publib.boulder.ibm.com/infocenter/spssstat/v20r0m0/index.jsp?topic=%2Fcom.ibm.spss.statistics.help%2Falg_naivebayes_classifier.htm] 

· Pros:
· Easily usable
· Only one scan of the training data is required
· Handles missing values by simply neglecting that probability when calculating the likelihood of membership in each class.
· The model still works even if some attributes are not present in a novel. 
· Cons:
· Does not handle continuous data
· Is naïve 

Q6) (a) Describean example where a “Regression” model can be used as classifier. (b) What are the pros and cons of a Regression model?
· An example would be division where regression is used to divide area into regions such as classifying heights.
· Another example would be prediction. The example we seen in class is using a regression function to predict a class membership function. 
· Pros:
· Easy to apply to continuous data 
· Easy to understand & explain 
· Explains importance of each variable and overall estimate
· Fast Modeling
· Cons:
· Line not as expressive as model.
· Difficulty with using non real data types
· Assuming a linear relationship between inputs and outputs 
· Difficulty in adding new variables.

Q7)What is “over-fitting”? How can it be avoided?
· Over Fitting is when your data fits your model almost perfectly.  The higher the degree of the polynomial, the better the fit. Not only is the goal to minimize the error but also to try to learn from the data points. 
· There are different methods to avoid over fitting such as doing test data for evaluation or doing a cross validation.
· [bookmark: _GoBack]When it comes to decision trees there are generally two ways of avoiding this; avoid splitting the tree if the split is not useful and also pruning the unnecessary nodes after growing the tree.[footnoteRef:3]  [3:  http://web.engr.oregonstate.edu/~tgd/classes/534/slides/part10.pdf] 


Q8) Aside from Gini and Entropy indices, explain two other criteria that can be used to measure purity (best split) in a decision tree.
· Two other criteria’s that can be used to measure purity for numeric targets are; the reduction in variance and F-test.
· The reduction in variance; 
· Values are closer in a class therefore the variance is smaller
· F-test;
· Measures the probability that samples with different means and variances come from the same population
· For continuous data
· Larger F score → less likely that samples are drawn from the same population


Q9) (a) Describe collaborative filtering?  Give an example. (b) Explain the two main components of the collaborative filtering technique.
· Collaborative filtering is a method used by recommendation systems. The results use personal or group preferences in addition to analogous situations from the past. It shares similarities with memory based reasoning and is well suited to personalized recommendations.
· Judgment of peers groups are important  
· The two main components of collaborative filtering technique are:
· Distance function: People who are interested in the same things are  ‘‘close’’
· Votes:  Weighted by distance therefore close neighbor votes count more.
· Examples: Amazon, iTunes, Netflix.
· If a person with similar interests like yourself on Amazon buys a book, Amazon will recommend that book to you.


