Applied probability lab session 3

Market Basket Analysis

The objective is to analyse a market basket. Each student has is own dataset called

<groupXX>_CondProbs.txt,

groupXX is your number in the room. This data set contains the matrix of conditional proba-
bilities of the basket.

The 8 items under study in the basket are: Hammer, Nails, Screws, Screwdriver, Wrench,
Level, Drill, and Brush.

The probabilities to put an item as the first item in the basket are (respectively): 0.02,
0.2, 0.2, 0.2, 0.05, 0.01, 0.02, 0.3.

The cell M;; in the matrix of conditional probability is the probability to buy item j given
that the first item in the basket is i.

We assume that the events “item ¢ is in the basket” and “item j is in the basket” are
conditionally independent given the event “item k was the first item in the basket.”

In this exercise, a rule will be called significant if it satisfies the following conditions:

e support>0.15

e confidence > 0.5

o lift > 1.1

Theoretical Calculations

1.

Provide the formulas for computing the 1-item support, 2-item support, 2-item confidence
and 2-item lift from the probabilities you were given.

. Read the conditional probability matrix into R using the command read.table. The

command read.table creates a data frame. In order to use mathematical operations,
convert the data frame into a (numerical) matrix using the command:
cond.probs<-data.matrix(cond.probs)

Compute the 1-item support, 2-item support, 2-item confidence and 2-item lift from the
probabilities you were given.

Provide a list of significant 2-item rules.

. Discuss shortly the rules you expect to find significant in the simulation.



Data simulation and basket analysis of the simulated dataset

In this section you will simulate 5000 baskets using the probabilities you are given above. The
dataset will be the matrix containing 5000 rows and eight columns. The rows correspond
to baskets (transactions), while the eight columns represent the items ( “Hammer,” “Nails,”
“Screws,” etc). Every row contains eight numbers, 0 or 1: 1 means that the corresponding item
is in the basket, and 0 if it is not. The header of the dataset should contain the item names.

1. Set the random number generator seed to 34567 using the command set.seed().

2. For each observation (transaction), draw the first item in the basket according to the given
probabilities. Then using the conditional probabilities and the assumption of conditional
independence, draw other items that will be bought in the transaction. Some useful
commands: sample(), runif () . Propose a code without using “for loops”.

3. In this question we are interested in all two-item rules of the form A = B. Using matrix
and vector operations (without using “for loops”):
) Compute the support for all single items.
) Compute the support for all two-item rules.
(c¢) Using only your support measurements, compute the confidence of all two-item rules.
)

Using only your support and confidence measurements, compute the lift of all two-
item rules.

(e) List all the significant two-item rules. You may use a “for loop” to print the rules.

4. Discuss shortly the two-item rules you have found. Do they match the theoretical calcu-
lations you have performed in the previous section?

Include in your work all the R commands and any output of R that you think relevant. Submit
your work and the full script file through Moodle.



