UNIT-2
SYLLABUS
The data science process: Overview of the data science process: Don’t be a slave to the
process, Defining research goals and creating a project charter: Spend time understanding
the goals and context of your research, Create a project charter
Retrieving data: Start with data stored within the company, Don’t be afraid to shop around,
Do data quality checks now to prevent problems later

Overview of the data science process: -

Following a structured approach to data science helps you to maximize your chances of
success in a data science project at the lowest cost. It also makes it possible to take up a project
as a team, with each team member focusing on what they do best. Take care, however: this
approach may not be suitable for every type of project or be the only way to do good data
science.

The typical data science process consists of six steps through which you’ll iterate, as
shown in figure 2.1
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Figure 2.1 The six steps of the data science process
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Figure 2.1 summarizes the data science process and shows the main steps and actions you'll

take during a project.

1. The first step of this process is setting a research goal. The main purpose here is making
sure all the stakeholders understand the what, how, and why of the project. In every
serious project this will result in a project charter.

2. The second phase is data retrieval. You want to have data available for analysis, so this
step includes finding suitable data and getting access to the data from the data owner. The
result is data in its raw form, which probably needs polishing and transformation before it
becomes usable.

3. Now that you have the raw data, it's time to prepare it. This includes transforming the data
from a raw form into data that’s directly usable in your models. To achieve this, you'll
detect and correct different kinds of errors in the data, combine data from different data
sources, and transform it. If you have successfully completed this step, you can progress to
data visualization and modeling.

4. The fourth step is data exploration. The goal of this step is to gain a deep understanding of
the data. You'll look for patterns, correlations, and deviations based on visual and
descriptive techniques. The insights you gain from this phase will enable you to start
modeling.

5. Finally, we get to the sexiest part: model building. It is now that you attempt to gain the
insights or make the predictions stated in your project charter. Now is the time to bring out
the heavy guns, but remember research has taught us that often (but not always) a
combination of simple models tends to outperform one complicated model. If you've done
this phase right, you're almost done.

6. The last step of the data science model is presenting your results and automating the
analysis, if needed. One goal of a project is to change a process and/or make better
decisions. You may still need to convince the business that your findings will indeed change
the business process as expected. This is where you can shine in your influencer role. The
importance of this step is more apparent in projects on a strategic and tactical level. Certain
projects require you to perform the business process over and over again, so automating
the project will save time.

In reality you won'’t progress in a linear way from step 1 to step 6. Often you'll regress and
iterate between the different phases.

Following these six steps pays off in terms of a higher project success ratio and increased
impact of research results. This process ensures you have a well-defined research plan, a good
understanding of the business question, and clear deliverables before you even start looking at
data. The first steps of your process focus on getting high-quality data as input for your
models. This way your models will perform better later on. In data science there’s a well-
known saying: Garbage in equals’ garbage out.

Another benefit of following a structured approach is that you work more in prototype
mode while you search for the best model. When building a prototype, you'll probably try
multiple models and won’t focus heavily on issues such as program speed or writing code
against standards. This allows you to focus on bringing business value instead.

Dividing a project into smaller stages also allows employees to work together as a team. It's
impossible to be a specialist in everything. You'd need to know how to upload all the data to all
the different databases, find an optimal data scheme that works not only for your application
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but also for other projects inside your company, and then keep track of all the statistical and
data-mining techniques, while also being an expert in presentation tools and business politics.
That’s a hard task, and it’s why more and more companies rely on a team of specialists rather
than trying to find one person who can do it all.

The process we described in this section is best suited for a data science project that
contains only a few models. It’s not suited for every type of project. For instance, a project that
contains millions of real-time models would need a different approach than the flow we
describe here. A beginning data scientist should get a long way following this manner of
working, though.

Don’t be a slave to the process: -

Not every project will follow this blueprint, because your process is subject to the
preferences of the data scientist, the company, and the nature of the project you work on. Some
companies may require you to follow a strict protocol, whereas others have a more informal
manner of working. In general, you'll need a structured approach when you work on a complex
project or when many people or resources are involved.

The agile project model is an alternative to a sequential process with iterations. As this
methodology wins more ground in the IT department and throughout the company, it’s also
being adopted by the data science community. Although the agile methodology is suitable for a
data science project, many company policies will favor a more rigid approach toward data
science.

Planning every detail of the data science process upfront isn’t always possible, and more
often than not you’ll iterate between the different steps of the process. For instance, after the
briefing you start your normal flow until you're in the exploratory data analysis phase. Your
graphs show a distinction in the behavior between two groups—men and women maybe? You
aren’t sure because you don’t have a variable that indicates whether the customer is male or
female. You need to retrieve an extra data set to confirm this. For this you need to go through
the approval process, which indicates that you (or the business) need to provide a kind of
project charter. In big companies, getting all the data you need to finish your project can be an
ordeal.

Step 1: Defining research goals and creating a project charter

A project starts by understanding the what, the why, and the how of your project (figure
2.2). What does the company expect you to do? And why does management place such a value
on your research? Is it part of a bigger strategic picture or a “lone wolf” project originating
from an opportunity someone detected? Answering these three questions (what, why, how) is
the goal of the first phase, so that everybody knows what to do and can agree on the best
course of action.

The outcome should be a clear research goal, a good understanding of the context, well-
defined deliverables, and a plan of action with a timetable. This information is then best placed
in a project charter. The length and formality can, of course, differ between projects and
companies. In this early phase of the project, people skills and business acumen are more
important than great technical prowess, which is why this part will often be guided by more
senior personnel.
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Figure 2.2 Step 1: Setting
the research goal

Spend time understanding the goals and context of your research: -

An essential outcome is the research goal that states the purpose of your assignment in
a clear and focused manner. Understanding the business goals and context is critical for
project success. Continue asking questions and devising examples until you grasp the exact
business expectations, identify how your project fits in the bigger picture, appreciate how your
research is going to change the business, and understand how they’ll use your results. Nothing
is more frustrating than spending months researching something until you have that one
moment of brilliance and solve the problem, but when you report your findings back to the
organization, everyone immediately realizes that you misunderstood their question. Don’t
skim over this phase lightly. Many data scientists fail here: despite their mathematical wit and
scientific brilliance, they never seem to grasp the business goals and context

Create a project charter: -

Clients like to know upfront what they're paying for, so after you have a good
understanding of the business problem, try to get a formal agreement on the deliverables. All
this information is best collected in a project charter. For any significant project this would be
mandatory
A project charter requires teamwork, and your input covers at least the following:

» A clear research goal

» The project mission and context

= How you're going to perform your analysis

What resources you expect to use

Proof that it’s an achievable project, or proof of concepts
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» Deliverables and a measure of success
» Atimeline

Your client can use this information to make an estimation of the project costs and the data
and people required for your project to become a success.

Step 2: Retrieving data: -

The next step in data science is to retrieve the required data (figure 2.3). Sometimes you
need to go into the field and design a data collection process yourself, but most of the time you
won’t be involved in this step. Many companies will have already collected and stored the data
for you, and what they don’t have can often be bought from third parties. Don’t be afraid to
look outside your organization for data, because more and more organizations are making
even high-quality data freely available for public and commercial use.
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Data can be stored in many forms, ranging from simple text files to tables in a database.
The objective now is acquiring all the data you need. This may be difficult, and even if you
succeed, data is often like a diamond in the rough: it needs polishing to be of any use to you.

Start with data stored within the company: -

Your first act should be to assess the relevance and quality of the data that’s readily
available within your company. Most companies have a program for maintaining key data; so
much of the cleaning work may already be done. This data can be stored in official data
repositories such as databases, data marts, data warehouses, and data lakes maintained by
a team of IT professionals. The primary goal of a database is data storage, while a data
warehouse is designed for reading and analyzing that data. A data mart is a subset of the
data warehouse and geared toward serving a specific business unit. While data warehouses
and data marts are home to preprocessed data, data lakes contains data in its natural or
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raw format. But the possibility exists that your data still resides in Excel files on the desktop
of a domain expert.

Finding data even within your own company can sometimes be a challenge. As
companies grow, their data becomes scattered around many places. Knowledge of the data
may be dispersed as people change positions and leave the company. Documentation and
metadata aren’t always the top priority of a delivery manager, so it’s possible you’ll need to
develop some Sherlock Holmes-like skills to find all the lost bits.

Getting access to data is another difficult task. Organizations understand the value and
sensitivity of data and often have policies in place so everyone has access to what they need
and nothing more. These policies translate into physical and digital barriers called Chinese
walls. These “walls” are mandatory and well-regulated for customer data in most countries.
This is for good reasons, too; imagine everybody in a credit card company having access to
your spending habits. Getting access to the data may take time and involve company politics.

Don’t be afraid to shop around: -

If data isn’t available inside your organization, look outside your organization’s walls.
Many companies specialize in collecting valuable information. For instance, Nielsen and GFK
are well known for this in the retail industry. Other companies provide data so that you, in
turn, can enrich their services and ecosystem. Such is the case with Twitter, LinkedIn, and
Facebook.

Although data is considered an asset more valuable than oil by certain companies, more
and more governments and organizations share their data for free with the world. This data
can be of excellent quality; it depends on the institution that creates and manages it. The
information they share covers a broad range of topics such as the number of accidents or
amount of drug abuse in a certain region and its demographics. This data is helpful when you
want to enrich proprietary data but also convenient when training your data science skills at
home. Table 2.1 shows only a small selection from the growing number of open-data
providers.

Table 2.1 A list of open-data providers that should get you started

Open data site Description

Data.gov The home of the US Government's open data
https: //open-data.europa.eu/ The home of the European Commission’s open data

Freebase.org An open database that retrieves its information from sites like
Wikipedia, MusicBrains, and the SEC archive

Data.worldbank.org Open data initiative from the World Bank
Aiddata.org Open data for international development
Open.fda.gov Open data from the US Food and Drug Administration

Do data quality checks now to prevent problems later: -
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Expect to spend a good portion of your project time doing data correction and cleansing,
sometimes up to 80%. The retrieval of data is the first time you'll inspect the data in the data
science process. Most of the errors you'll encounter during the datagathering phase are easy to
spot, but being too careless will make you spend many hours solving data issues that could
have been prevented during data import.

You'll investigate the data during the import, data preparation, and exploratory phases.
The difference is in the goal and the depth of the investigation. During data retrieval, you check
to see if the data is equal to the data in the source document and look to see if you have the
right data types. This shouldn’t take too long; when you have enough evidence that the data is
similar to the data you find in the source document, you stop. With data preparation, you do a
more elaborate check. If you did a good job during the previous phase, the errors you find now
are also present in the source document. The focus is on the content of the variables: you want
to get rid of typos and other data entry errors and bring the data to a common standard among
the data sets. For example, you might correct USQ to USA and United Kingdom to UK.

During the exploratory phase your focus shifts to what you can learn from the data. Now
you assume the data to be clean and look at the statistical properties such as distributions,
correlations, and outliers. You'll often iterate over these phases. For instance, when you
discover outliers in the exploratory phase, they can point to a data entry error. Now that you
understand how the quality of the data is improved during the process, we'll look deeper into
the data preparation step.

UNIT WISE IMPORTANT QUESTIONS: -

1. Explain different steps involved in data science process with neat diagram.
2. “Don’tbe asalve to the process” Justify

3. Explain different approaches for retrieving data

4. How to set the research goal? Explain in detail.

5. Whatare the inputs covered for creating a project charter? Explain

6. How data quality check is done to prevent problems later? Explain in detail
7. “Don’t be afraid to shop around” Justify the statement

8. How to start with data stored within the company to retrieve the data? Explain
9. Explain six steps of the data science process in detail.

10. Explain in detail how to define research goals and to create a project charter.

PVP Siddhartha Institute of Technology, Department of IT 7|Page




	UNIT-2
	SYLLABUS

