
MARKETING ANALYSIS

Tools: Jupyter Notebook + Libraries

Language: Python
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OVERVIEW:

Instacart is an online grocery store that operates through a mobile application in the U.S and

Canada. The stakeholders are mostly interested in the variety of customers in their database along

with their purchasing behaviors to implement a targeted marketing strategy.

This Photo by Unknown Author is licensed under CC BY-SA

DATASETS:

The datasets contain open-source data from 2017 made available online by Instacart. 

The consumer data and the prices of the products were both fabricated for learning 

purposes. 

OBJECTIVE:

The purpose of this student project was to dive into analytics with Python, practice the

preparation of data analysis, and conduct the most fundamental data engineering tasks using

large amount of data.

This study project was part of my data analytics course with CareerFoundry.
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SETTING UP THE CODING ENVIROMENT

To start with this project, I set up the Python environment by installing Anaconda, a

Python’s helper program, wrote and ran scripts in Jupyter notebook.

For the analysis, Pandas and NumPy libraries were used and, later on, also Matplotlib,

Seaborn, and SciPy libraries to plot and visualize the results.

UNDERSTANDING THE DATA

The four data sets contain observations about users, orders and products ordered.

Out of four sets analyzed, one was very specific: it contained over 32 million observations,

an amount of data impossible to view at a glance without the use of Python and

descriptive statistics to explore.

Study project by Anna Walerys



3

WRANGLING THE DATA

While running a consistency check on data,

206,209 missing values in the column

‘days_since_prior_order’ were discovered.

Logically, those missing values indicated all

orders that were placed for the first time and I

decided not to replace them with any other

value.

In the set with products, 16 observations

with missing product names were found.

There was no reason to keep them for the

analysis as no shopper would buy a

product without knowing what it is, so I

dropped all the rows with missing product

names. The exploration also revealed

double entries for the same product.

The summary statistics helped to discover strange values. I found

the maximal product price of $99,999 – what an unusual price for a

grocery store! In a business setup, this would have to be

communicated to stakeholders.
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1st MERGER

After dropping redundant columns and renaming others to give them more intuitive

names, the two sets were ready to be merged. The joining operation was based on the

‘order_id’ column common for all sets:

MORE MISSING VALUES

Additional consistency check of the merged data revealed 11 missing values in the

orders’ columns:

This merging procedure allowed to combine products with orders and users, and created

a first foundation for analysis of shoppers’ behaviors, as expected by project’s

stakeholders.

Upon investigation of the missing data, I came to a conclusion that those 11 products

have not been ordered yet by any of the users, as they were never assigned to any order

number. Quite an important insight for the products department of Instacart.
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2nd MERGER

The combination of all four sets turned out to be challenging. With many millions of

observations, one small mistake in coding, which I previously overlooked, created

memory errors causing my computer to freeze. After learning this a hard way, I changed

my approach and performed the mergers once more to make sure all sets are clean from

any mistakes.

Keeping this lesson in mind, I additionally resized the new set by creating a sample

containing 10% of the merged data with the use of a random number generator:
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This solution allowed me to apply transformation procedures like deriving new columns

using if-statements, loc and for-loops functions, as well as grouping and aggregating

methods without interruptions caused by memory errors. With this clean slate, I was

able to enrich my data set with new variables to derive insights about Instacart

customers:
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CUSTOMER BEHAVIORS AND THEIR PROFILES

Based on the project brief, the Instacart stakeholders are interested in the variety of

customers in their database along with their purchasing behaviors.

At this point, my data set was perfectly clean, so I was ready to explore behaviors of

Instacart users, build their profiles, check for relationships, and visualize the results.

I used histograms, scatterplots, bar and line charts to achieve it and it was the most

rewarding part of the entire analysis, when the carefully curated numbers turned into

pictures.
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Shoppers are most active

on Sundays and Mondays.

There is no direct

relationship

between age and

spending power of a

user, but age group

20-40 has less

spending power

than the users 40+.

Produce is in the highest

demand, followed by Dairy &

Eggs, Snacks, Beverages, and

Frozen.

Big families with 2+

dependents are the major

shoppers throughout all

departments.

The peak of orders is

between 9 am – 5 pm.
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READY FOR RECOMMENDATIONS

The discovered trends and insights allowed me to address the stakeholders’

considerations for applying targeted marketing strategy and suggest a few promotional

activities, for example:
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Shoppers which place 5 and more orders

are the majority as shown in the pie

chart. Logically, they also shop more

often as their average break between

orders is around 10 days (shown in the

table to the left). A good incentive

campaign towards the low active users

could make them place more orders.

Users across all regions are

characterized by similar spending

levels: almost all pay less than

$10 on average for their products

as they are grouped in the ‘Low

spender’ category. They also

place more orders on average

than ‘High spenders’. It would be

beneficial to promote activities

that would make ‘High spenders’

place more orders as they buy

more expensive products on

average.
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FINISHING UP

Finally, I documented the entire analysis process in the form of Excel Reporting that

contains the population flow, describes wrangling and deriving operations, shows

visualizations of results along with recommendations for the new marketing strategies.
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All project’s files are stored in my GitHub repository.

https://github.com/walerysan/CF_PYTHON_Instacart
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CONCLUSIONS

➢ The large sets with millions of observations required a certain level of abstract

thinking about the numbers to recognize what they indicate and to interpret them in

the context of the project’s scope.

➢ The merger operations of large data sets turned out to cause memory problems on my

computer. This taught me to execute procedures with respect to available hardware

resources. Additionally, I learned to look for solutions and to try different approach

even if this meant starting all over again.

➢ While conducting data analysis through steps of data wrangling procedures and the

use of Python, I found myself loosing sight of the analysis’ objective. By asking myself

“Why I did this particular operation?”, I managed to refocus and succeeded in

uncovering insights about customers’ behaviors.
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SKILLS LEARNED

❑ Python

❑ Jupyter Notebook

❑ Reporting in Excel

❑ Population flow

❑ Data wrangling

❑ Data merging

❑ Deriving variables

❑ Grouping data

❑ Aggregating data


