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Introduction 

We are excited that you are considering the Data Engineer role at Mastercard! This document is an 

optional but highly recommended resource to familiarize yourself with the interview process for the 

Data Engineer role. Some of the following sections are specific to the Data Engineering role, while 

other sections can be generalized to interviews for similar positions elsewhere. 

Data Engineering  

Mastercard Data and Services Business Unit harnesses the power of Mastercard's transaction data to 

help Fortune 500 companies make multimillion-dollar business decisions. As a Data Engineer, you will 

support that effort by ensuring that the transaction data is appropriately anonymized, aggregated, 

and combined with client-provided data to enable those critical analyses. You will have the opportunity 

to work with terabytes of complex data and our enterprise software and consulting services that 

query it. 

As a Data Engineer, you will play a substantial role on both client-facing and internal teams and you 

will gain a wide range of experiences across a variety of industries and business cases. Some highlights 

of the job are: 

 Significant impact: Data Engineers are responsible for designing, implementing, automating, 

and maintaining large-scale enterprise ETL processes that are a vital component of 

Mastercard’s solutions to client business challenges 

 Diverse industries: Mastercard works with a variety of clients across industries ranging from 

retail to financial services to telecommunications and more 

 Big data challenges: Data Engineers maintain and organize massive and complex datasets and 

develop cutting-edge tools to enable data loading 

 Collaborative environment: Data Engineers work closely with Mastercard peers in both 

consulting and engineering as well as with our peers at client companies 

Note that this role is distinct from data science. As a Data Engineer, you will rarely be analyzing data – 

instead, your focus will be on collecting, organizing, processing, and transforming data so that it can be 

used in downstream analysis. 

What to expect 

Every interview begins with introductions and ends with a chance for you to ask questions to get your 

interviewer's perspective about work and life at Mastercard. 

Your interview process will likely consist of the following components:  

 Behavioral and database design interview  

o This interview will include questions about how to structure data, how to design 

databases etc. in a business scenario 

 Pair programming  
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o This interview will put you side-by-side with your Mastercard interviewer as you explore 

a dataset together. You won't do any coding in this interview – instead, you provide the 

roadmap and your interviewer will do the technical work of querying the data 

 Technical interview  

o This interview will focus on a sample dataset. The interviewer will ask a set of questions 

that demonstrate your understanding with how data is stored in databases, potential 

issues, validations etc. The questions will increase in complexity as the interviewer asks 

you to work forward from your initial impressions and consider the technical and 

business implications of the dataset. 

 Behavioral interview 

o Extended discussion about resume: The behavioral interview will be a conversation 

about your experiences. In this part, we are trying to evaluate your technical 

communication skills – e.g. how do you explain a technical problem your class project ran 

into? 

 Case Interview  

o The case interview component will focus on a case question similar to one you might find 

in a consulting interview. The question can focus on estimation and/or business intuition. 

Some sample questions are: 

 How much does a Washington, DC Uber driver make in a day? 

 How many transactions does Walmart record in a single day? 

 

How to prepare 

Since you will spend the majority of your interview thinking through and talking about data and 

databases, it makes sense to spend the most of your prep time on data exercises – but also make sure 

you can explain how you are a good fit for the role. 

 Know the role. Data Engineering at Mastercard is a unique position that is somewhat different 

from traditional data engineering roles and very different from data science roles. You should 

know as much as you can about the role and what attracts you to it. Look up the job posting 

and make sure you understand what the role entails. 

 Be able to interrogate a dataset. Consider all the data required to represent the elements of a 

single business or product. If you had that data in front of you, what questions would you ask to 

make sure the data is valid? What pieces of the dataset would you want to link together and 

why? What interesting analyses would you want to run? Kaggle's dataset collection is a good 

place to practice here but there are several other resources online as well. 

 Think about data in a business context. What kind of data is necessary/helpful for businesses 

to store, and how might they do it in an organized way? Beyond data, you should also have an 

intuition of business strategy and be prepared for a case interview. 

 Practice. Practice. Practice. Technical interviews are like writing essays – your confidence and 

ability will improve with practice. 
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Tips for the interview 

General tips 

Background 

These are general tips that will hold for many behavioral interviews. 

 Know your experience: Take the time to review your own resume. You should be able to talk 

about any bullet point on your resume (e.g. class assignments, internship experience, a 

hackathon project, etc.) 

 Know your strengths and opportunities: Different interviewers will ask different questions. 

The signals we seek include the following: 

o Demonstrated analytical/quantitative/problem-solving skills 

o Motivation, self-direction, and will-to-win 

o Knowledge of basic business principles 

o Strong written and oral communication skills 

o Knowledge of relational databases and ETL processes (not required, but a plus) 

o Knowledge of at least one scripting language like Python, .Net, Powershell, or VB Script 

(nor required, but a plus) 

 Have concrete examples or anecdotes: Support each question with examples. Some typical 

behavioral interview questions are: 

o What were some of the best projects you have worked on? 

o What could you have done better? 

o Tell me about a time when you communicated a technical problem to a more general 

audience. 

 Be persuasive but not long-winded: You should look to give detailed answers that make a good 

case for yourself but also be brief enough to allow time for further lines of questioning. Your 

interviewer will guide you here. 

Communication 

These are general tips that will hold for many problem-solving interviews. 

 Think out loud: We pay a lot of attention to the way you solve problems, which can be as 

important as having the right answer. Thinking out loud gives the interviewer insight into your 

thinking process and helps them follow along with your solution. Moreover, it allows them to 

give hints when needed.  

 Ask for clarification. Remember we are evaluating your abilities and how you approach open-

ended problems. Be sure to voice your assumptions and ask clarifying questions. 

 Explain: We want to understand how you think, so explain your thought process and decision 

making throughout the interview. Remember, we are not only evaluating your final solution but 

your thought process and reasoning are equally important. Explicitly state and check 

assumptions with your interviewer to ensure they are reasonable. 

 Ask questions! The interview is a chance for you to learn more about the company, position, 

and team as well! 
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Navigating a remote interview 

If your interview is set to occur remotely, please utilize the following tips:  

 Locate a good interview spot: Choose a quiet place and ensure that you have good Internet 

connection and strong phone reception. Headphones will help with having your both hands free 

for coding/note taking. 

 Speak clearly. Despite advances in video calls, it can still be difficult to hear one 

another. Ensure you are speaking clearly and likewise, if you cannot hear the interviewer clearly, 

let them know so they can accommodate! Use headphones if at all possible, and set them up 

and test ahead of time. 
 Do not panic! We have all been in your shoes. Technical issues happen in our personal and work 

lives, but your interviewer is there to help sort any of them out. 

Tips for specific questions 

Database design / Technical questions 

These kinds of questions are intended to mimic the real day-to-day questions of a Data Engineer. You 

could be asked to examine a simple dataset or sketch out a data model. 

 Communicate your level of technical ability. This is particularly important if you do not have 

much experience with tech or databases. Your interviewer expects candidates to have varying 

technical backgrounds and can adjust the interview accordingly. 

 Make a plan. It is acceptable and encouraged to ask your interviewer for a minute to study any 

materials, think through nuances of the question, and/or set up a plan of attack. 

 Think out loud. Clearly communicating a logical thought process to your interviewer will allow 

them to guide you through the problem. 

 Focus on getting to a solution. If you have a decision between two or more ways of doing 

something, lay out the pros and cons of each option and be ready to pick one. Once you solve 

the first part of the interview, your interviewer will layer on additional requirements or have 

follow-up questions. 

Case questions 

 Listen carefully. Take notes so you can refer back to the parameters of the question. Make 

sure you understand what the interviewer is really asking for and ask clarifying questions when 

necessary. 

 Outline your approach. Ask your interviewer for some time to think about the question. Think 

about the pieces that you need to get to the answer. What has been provided for you? What do 

you need to estimate? Once you have figured these things out, tell your interviewer how you 

plan to get to the solution. 

 Be careful but confident with your math. Data Engineer case questions are more quantitative 

than average. The question will likely involve some sort of estimation, so be comfortable with 

ball parking numbers (e.g. the US population is 300 million instead of 320 million) and doing 

mental math. Correctness is more important than speed, but speed and correctness is ideal. 
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When in doubt, check in with your interviewer about whether they think one of your estimates 

is reasonable enough to proceed. The goal at the end of the problem is to come up with an 

answer that is pretty close to correct and be able to make statements about how close to 

correct it is and what steps you could take to get a more accurate answer. 
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Practice problems 

1. Database Design question 

Design a data model for the Washington, D.C. metro system. 

How to solve 

An expert answer might look like the below diagram. If you don't have database experience, don't be 

intimidated! You can still consider the basic pieces of a metro system and think about how they are 

connected. In the case of the metro system, each journey/ride brings together many elements of the 

metro – a journey involves a passenger, on a train, with an origin station and a destination station. In 

addition to the central journeys table, the metro system will want to store information on each part of 

a journey. Stations will live in a separate table, lines in another table, and a third table will relate 

stations to lines (lines can be thought of as groups of stations). The metro system will also need to 

store passenger information, as well as information about each passenger's associated metro card. 

Using the card, passengers can be related to both stations through card swipes. Each swipe will signify 

the beginning or end of a journey. 

Note: if you study this diagram closely, you might notice a few funky choices. That is okay – we know 

that data modelling is challenging and we are not looking for you to write a 100% perfect data model 

during the interview, we are more interested in the thought process you use. 
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Additional considerations 

1. Lay out the assumptions before attempting the data model. Think about why you're building 

this database. What do you think it will be used for? What kind of information will its users 

need to be able to store and have access to? 

2. Once you think you have solved the entire system, start thinking about additional use-cases 

that you might be able to layer in. For the metro system, you might think about how to 

represent employees or discount tickets for commuters who ride the same route regularly. 

Extensions and variations 

You could also receive an inverse of this question, where you are given a dataset and you have to 

identify potential problems with it.  

Additional resources 

 https://searchdatamanagement.techtarget.com/definition/data-modeling 

 https://www.radwin.org/michael/2015/01/13/technical-interview-movie-sql-schema-design/ 

2. Pair programming question 

For this question, the interviewer and you will work together to query a dataset and find answers to a set 

of questions. You will not be writing any SQL but the interviewer will translate your thought process into 

a set of SQL queries. You need not be familiar with SQL syntax but you should be able to -  

 Ask questions about the fundamental structure of the data. What does each record mean? 

What do the different columns mean? 

 Identify the columns and transformations needed in order to answer the questions put forth. 

How would you use/aggregate the relevant columns to find the final solution? 

 Point out inconsistencies/issue with the data in its current form. What would you change? Why 

is something inaccurate? 

 Visualize key metrics/outputs that stakeholders might be interested in. How would you 

summarize this data? What metrics would you generate? 
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As an example, consider the sample dataset/set of questions given below. 

 

Sample questions 

1. What is the date range in the above dataset? 

2. Which month has the highest/least average sales across all the records? 

3. How does sales vary across time? 

4. What are some summary statistics you will pull from this data? 

How to solve 

 Firstly, you should begin by confirming your understanding of the data and ask any questions 

before moving on to the questions. You should have a clear understanding of what each record 

means and a sense of the different columns in the table.  

 Once you are confident in your understanding, approach each question individually. It is highly 

recommended to confirm your understanding of each question before attempting to solve it. 

 For each question, think about how you would solve it - what columns are needed, what 

functions need to be applied etc. You need not know any actual SQL functions but explaining 

your thought process in plain English is enough 

 

 Solutions to a few questions from above 

o For question 1, we are asking about the 'date range' in the dataset. This means the 

earliest and latest dates you see in the table. Your answer would be something like, 'I will 

find the minimum and maximum date values in the table' 

o For question 2, we are asking about the 'month that has the highest/lowest average 

sales'.  This means that your final solution should be at a month-level and you will have 

to average the 'amount' column. Your answer would be something like, 'For each 
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month, I would first compute the average sales. Once I have that list, I will select the 

record with the highest/lowest sales' 

Additional resources 

 http://mystery.knightlab.com/ 

 https://www.techbeamers.com/sql-query-questions-answers-for-practice/ 

 https://www.sqlshack.com/learn-sql-sql-query-examples/ 

3. Case question 

You are the CEO of MakeItHappen consulting. Starbucks has decided to change the way they do ordering 

in store. Instead of going up in the line, they plan to add iPads to every store to help with mobile ordering. 

They have decided to outsource the implementation of this project, and you intend to make a bid. How 

much would you bid? 

How to solve 

Mastercard case questions do not need any industry knowledge to solve. You can get to an answer 

using just the information in the prompt, questions to the interviewer, and general information you 

know about the world. Here is one way you might step through this problem. 

Taking notes on the prompt, you have written down the following things – Starbucks, mobile ordering, 

iPads, bid amount. You know that the end goal for this case is to come up with a bid, in dollars, that 

covers your costs, provides ongoing support, and builds in some profit for your business. Thus, we can 

think about our consideration in three buckets: up-front costs, ongoing costs, and profit.  

Up-front costs 

This will be the most involved piece to estimate because there are so many unknowns: 

 How many stores are we installing mobile ordering for? 

 How many iPads will we need per store and what is the cost of an iPad? 

 What does the software development plan cost? 

 What does it cost to set up the system – both installing the platform and training staff? 

Ongoing costs 

 How much will it cost to maintain the system? 

 How much will it cost to implement ongoing training? 

Profit 

 How much margin should you build in for yourself? 

Answering the case 
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Planning 

 You take a minute to sketch out notes, then you outline the three buckets to your interviewer 

 Most important data point: how many Starbucks stores are in this project. You ask your 

interviewer whether the initiative is U.S.-only or global, and they tell you that Starbucks wants 

to install the new system in all U.S. stores 

 How many Starbucks locations are there in the United States? Without any data points from 

the prompt, you have to work from some building blocks you know. Do the math and talk 

through your thought process: 

o Roughly 300 million people in the United States 

o You need an estimate of how many people for each Starbucks 

o You grew up in a town of 65,000 people (let's round up to 75,000), and the town had 

three Starbucks locations 

o Three Starbucks for 75,000 people is equivalent to one Starbucks for every 25,000 

people. Assume your town is typical of nationwide Starbucks density 

o (300 million people in the U.S.) / (25,000 people per Starbucks) = 12,000 Starbucks 

locations in the United States. (This is reasonably close to the true number, which is 

15,000). 

Up-front costs bucket 

 How many iPads in each location? 

o State your assumption that iPads are only needed to place the orders and that the 

existing Starbucks order processing system will be able to handle iPad orders. (The 

interviewer says this is reasonable.) 

o You think that four iPads would work to serve an average Starbucks – but not all 

Starbucks locations are the same size or configuration. Your town has a small Starbucks 

in a grocery store, a medium-sized Starbucks in a strip mall, and a large standalone 

Starbucks 

 Estimate that you need two iPads for a small store 

 Four iPads for a medium store 

 Eight iPads for a large store 

 You can do some more detailed estimation here, like figuring out the number of 

iPads necessary using foot traffic, but your interviewer says that isn't necessary 

 What is the total cost of the iPads? 

o You think an iPad costs around $350, but a bulk discount can lower the price to $300. 

o If the 12,000 stores are evenly distributed among location types → 4,000 small stores, 

4,000 medium stores, 4,000 large stores 

o (2 iPads * 4,000 stores) + (4 iPads * 4,000 stores) + (8 iPads * 4,000 stores) = 56,000 

iPads 

o 56,000 iPads * $300 = $16.8 million, which you round to $17 million 

 You don't have any information about the software, so you have to take a reasonable guess 

o You know that Starbucks has its own mobile ordering app, and you want the in-store 

app to feel similar to the mobile ordering app 

o Actually, you see that it's possible to use the existing app on the new iPads. 
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o With this plan, development costs will be zero 

o (Alternatively, you could pay to license an existing ordering app, which would then go 

under the ongoing costs bucket.) 

 Installation and training 

o Because Starbucks has so many stores, you decide to make a series of training video 

instead of holding in-person trainings 

 The videos will take your team of five people a month to make. 

 Assume a salary of $300 a day: ($300 per team member)*(30 days)*(5 team 

members) = $45,000, and add $5,000 for production costs to get to $50,000 

o For installation, you need a team to get the iPads to 12,000 Starbucks locations without 

standardized store layouts. 

 Assume you will contract out this work 

 If a team of two installers costs $1000 a day, and each team can take care of 

four stores in a day, the cost of installation should be ($1000 per installer per 

day)*(12,000 stores/4 stores per day) = $3 million. 

Ongoing costs bucket 

 Ongoing technical support can be provided by Starbucks for their mobile ordering app 

 Ongoing physical support (installing new devices and fixing broken ones) 

o Assume your contractor can provide physical support at $100 per store per day, and 

that a year has 350 days due to holidays: (350 days)*(12,000 stores)*($100 per store) = 

$42 million. 

o Wait, $42 million? That seems unreasonably high given that we expect the device cost 

to be just $28 million... but if Starbucks makes billions per year, this might not be so 

unreasonable 

o You still want to scale back this number to make the yearly physical support cost lower 

than the installation cost. If you say $50 per store per day instead of $100, that will be 

$21 million per year. 

o Cost of new devices 

 Figure 10% of devices need replacement every year; entire fleet will be replaced 

every two years 

 ($17 million total cost) / (2 years replacement time) = $8.5 million replacement 

costs per year. Add 10% for ongoing replacement = $9.35 million. Round to $10 

million 

 Cost to update training video: $50,000 per year 

 If you set aside software development costs earlier, you can account for that here 

 

 

Profit bucket 

 You can just tack on the margin to the total cost, which will be easiest to do if we figure the 

total cost of a multi-year contract 
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 If you decide on a five-year contract, the total cost is... 

o ($17 million for devices + $3 million for installation + $50,000 for training) up front plus 

($21 million maintenance + $10 million replacement cost + $50,000 training cost) per 

year 

o Multiply by five years to get ($20 million up front, rounding off the $50,000) plus ($31 

million ongoing, rounding off the $50,000)*5 = $175 million 

 You don't know what a typical margin is for services. 30% seems reasonable, bringing the total 

cost to ~$230 million 

Conclusion and gut-check 

 You summarize all the buckets for your interviewer and repeat the final number: you would bid 

$230 million 

 Does $230 million sound reasonable? It's a big number, but Starbucks has a gigantic number of 

stores and likely billions of dollars in revenue 

 What estimates are you most and least confident in? 

o Reasonably confident: store count and device cost 

o Less confident: physical maintenance and training, because you abstracted away a lot 

of the details 

 If you were to go back and reconsider one number, it would be the investment in 

training. With a total project cost in the hundreds of millions, $50,000 is just a 

drop in the bucket – you would likely want to invest more in training. 

Additional resources 

Cases are standard practice in consulting interviews. The below links are good resources: 

 https://www.cornellconsultingclub.org/interview-prep 

 https://careercenter.georgetown.edu/major-career-guides/interviewing/case-style-questions/ 

 https://igotanoffer.com/blogs/mckinsey-case-interview-blog/case-interview-examples 


