WAREHOUSE SELECTION AND TRAVELLING SALESPERSON PROBLEM

It was a Monday morning and the newly appointed Operations Analyst expert had
just arrived. He was recruited newly by a famous Internet shipping company
“Shipkart Pvt.LLtd” and after completing the joining formalities, he sat down eagerly
looking forward to his first real-time assignment and the demands of such a real-
time project. Just then, he got a much awaited notification in his mail box and he

opened it to see an email from his new project leader to meet him.

It was his first stint at analytics and he was looking forward to a challenging project
that will help him bring to the table all the data crunching skills he acquired to be

applied in a real-life scenario.

He entered the cabin and his mentor cleared his throat and said: “Welcome to
Shipkart Analytics. You must be excited to know what you are here for. Ours is a
first of a kind company that specializes in transporting packages from one city to
another. We have been assigned a project, a very prestigious one........ we have got
an project (Exhibitl) for analyzing and providing optimal location for a warehouse
globally (one warehouse as well as more number of warehouse depend upon further
analysis) keeping in mind the latitudinal and longitudinal constraints and ensuring
that minimum distance is travelled for shipping the packets to that warehouse and

hence minimum turnaround time to deliver the packets and minimum transportation



cost. The distance travelled is the straight line distance between two locations
characterized by (Lat, Long) i.e., latitude and longitude respectively and measured

by the distance formula: 69* [(Latl-Lat2)"2 + (Longl-Long2)"2]*1/2.

Also, there is another project (which have 2 part)[Exhibit 2] from the point of view
of the salesperson to devise a procedure such that a salesperson who lives in San
Francisco wants to visit 10 other cities before returning home. In which order should

he visit the cities to minimize the total distance he travels?

The Second part of above project suggest add few more (will discuss in due course
of time) rule to sales person, for example sales person must visit New York after
Denver? If sales person not follow the above said rules, then some penalty value for
charged from the sales person (say 5000 $)! Now how sales person will make their

strategy (follow the rules prescribed by the organization without penalty)!

The first project is due in 15 days’ time and the second is deliverable after a month.

So, fire away!”

Thus, in the light of the above situation, the operation analyst was hired because of
his number-crunching and analytical abilities and he had demonstrated working
experience in handling similar operational issues in other companies and thus, was
confronted with understanding the best warehouse locations and best route from

point of view of a salesperson.



The analyst who was a specialist in Operation Analytics was also a reasonably good
data cruncher and proceeded to first understand the dataset containing the different
city locations in ordered pairs of (Latitude, Longitude) and the number of shipments

to be delivered in Exhibit 1:
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Exhibit 1: Sample of the dataset

The above data are explained in brief in the order in which they appear above: city,
latitude, longitude and number of packets to be shipped. The total distance is to be

minimized.

Similarly, the analyst also came across the dataset of cities to be covered by the

salesperson visiting at least once as shown below in Exhibhit 2:
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Exhibit 2: Sample of the salesperson dataset

The data shows the distances of one city to another amongst the 10 proposed cities

to Vvisit.

So with the help of the above variables, the analyst can provide the optimal location
for the single warehouse and an optimal route to salesperson to travel across all cities

at least once and thus, provide recommendations.

Case questions:

Q1. What is the best location of the single warehouse to ship packets with minimum

distance and how it is accomplished in which tool?

Q2. What is the best possible route for a salesperson to travel all the 10 cities at-least

once and how it is accomplished in which tool?



