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• The path to becoming a data scientist is one 
riddled with traps and challenges.

• If you’re not careful, you might just fall into one  
of them! 

• There are so many resources out there which aim 
to help aspiring data scientists become experts, 
but most of them are half-baked efforts that leave 
a gaping hole in your data scientist journey.

INTRODUCTION



• Many a times, mistakes have led to some fantastic 
discoveries – penicillin, an antibiotic that saves 
millions of lives, is one such example. This holds true in 
case of data science as well.

• But not all mistakes lead to new discoveries; in fact, 
most of them lead to a dead end – which translates 
into an insight-less or misleading study                         
for a data scientist.



• IBM estimates that bad data costs the U.S. economy 
around $3.1 trillion dollars each year.

• Additional research from Experian Data found that bad 
data has a direct impact on the bottom line of 88% of 
American companies, with the average company losing 
around 12% of its total revenue

https://hbr.org/2016/09/bad-data-costs-the-u-s-3-trillion-per-year
http://go.experian.com/global-research-report-2015








• Kim et al.(2011) reviewed 418 papers published 
between 1995 and 2009 in ten well-established 
dental journals. The reported proportion of 
erroneous articles has been about 30 − 50%. 

• 95% of the approximately 5000 submitted 
manuscripts every year to the New England 
Journal of Medicine are rejected before they 
reach the final review by statistical experts who 
then in turn reject on average 20% of the 
manuscripts. 

Mistakes in Research 







• Your professor hands back the midterm.     
The grades are distributed as follows: 

Be specific

Grade 100 98 95 63 58

Received 4 5 2 4 6

What Do you Think 
about this test ?



The professor felt that the 
test must have been too easy, 
because the average grade was 
a 95.

Be specific

When a colleague asked the professor 
about how the midterm grades came 
out, he answered, knowing that his 
classes were gaining a reputation for 
being too easy, that the average grade 
was an 80. 

When your parents ask you how 
you can justify doing so poorly on 
the midterm, you answer, Don’t 
Worry about my 63. It is not as bad 
as it sounds. The average grade was 
a 58. 



The lesson here?
Specify which of the three forms 

of average you are using. 





Be clear 

A. Chart ? reveals a steep jump, with a sharp drop-off 
immediately following. 

B. Chart ? seems to demonstrate that there was 
virtually no change over time. 

C. Chart ? shows a mild increase, followed by a slow 
decline. 

CHART A CHART B CHART C



The lesson here?
Show the entire picture





• Suppose we have two cities, Leeds and Coventry. 
In Coventry, the murder rate has gone up 75%, 
while in Leeds, the rate has only increased by 
10%. Which city is having a bigger murder 
problem? 

Be Fair

Coventry Leeds



• This is actually much less clear than it looks. In 
order to really know which city has a worse 
problem, we have to look at the actual numbers.

• if I told you that Coventry had 4 murders last year 
and 7 this year, and Leeds had 30 murders last 
year and 33 murders this year, would you change 
your answer? 

Be Fair



Maybe, since 33 murders are significantly more than 
7. One would certainly feel safer in Coventry, right? 

Not so fast, because we still do not have all the 
facts!!

We have to make the comparison between the two 
based on equivalent standards.

Be Fair



• To do that, we have to look at the per capita rate 
(often given in rates per 100,000 people per year)

• If Coventry has 700 residents while Leeds has 3.3 
million, then Coventry has a murder rate of 1,000 
per 100,000 people, and Leeds’ rate is merely 1 
per 100,000 

• I think I will stick with nice, safe Leeds. 

Be Fair



The lesson here?
Give bases of all percentages 





Don’t Overstate the results of an 
observational study 

• There is a study found that the more firefighters sent to put 
out a fire, the more damage the fire did. What is your 
explanation? 



Don’t Overstate the results of an 
observational study 

• This seemingly contradictory finding can be easily 
explained by pointing to a third factor that causes 
both: the size of the fire. 



The lesson here?
Correlation does not equal causation.

Confusing correlation with causation. Just because 
two things vary together does not mean that one of 

them is causing the other.



Correlation does not mean
causation 





Wrong Decision Due to Wrong 
Analysis 

• Pulse Rates Before and After Marching 

Participants Before After Difference

1 60 78 18

2 56 66 10

3 90 96 6

. . . .

. . . .

32 78 88 10



Wrong Decision Due to Wrong 
Analysis 

• Two sample T test for AFTER vs BEFORE 

Hypothesis: H0 : μ_After = μ_Before
P − Value = 0.33
Conclude no difference in mean pulse rates before and 
after marching. 

N Mean SD

After 32 82 13

Before 32 72 15.9



Wrong Decision Due to Wrong 
Analysis 

• Paired T for AFTER − BEFORE 

P − Value = 0.02
Conclude mean pulse rate after is greater than mean pulse 
rate before. 

N Mean SD

After 32 82 13

Before 32 72 15.9

Difference 32 11 5.03



Wrong Decision Due to Wrong 
Analysis 





Sampling Bias

• Shere Hite wrote a book in 1987 called 
”Women in Love” 

• 100,000 questionnaires about love, and 
relationships sent to women’s group.

• Entire book devoted to results of survey. 



Sampling Bias

• 84% of women not satisfied with their relationship.

• 70% of women married 5 years committed adultery.

• 95% of women report psychological and physical 
harassment from their partners. 



Sampling Bias

• Unrepresentative sample.

• Only 4,500 questionnaires returned. 



Sampling Bias

More than 80% of Dentists recommend 
Colgate 



Sampling Bias

Colgate was ordered by the Advertising Standards 
Authority (ASA) of the U.K. to abandon their claim.
The slogan in question was positioned on an advertising 
billboard in the U.K., and was deemed to be in breach 
of U.K. advertising rules. 



Sampling Bias
The claim, which was based on surveys of dentists
and hygienists carried out by the manufacturer, 
was found to be misrepresentative as it allowed 
the participants to select one or more toothpaste brands. 
The ASA stated that the claim would be understood by 
readers to mean that 80 percent of dentists recommend 
Colgate over and above other brands, and the remaining 
20 percent would recommend different brands. 
The ASA also claimed that the scripts used for the survey 
informed the participants that the research was being
performed by an independent research company, which 
was inherently false. 





Learning Theoretical Concepts without Applying 
Them

• Learning process should be a healthy balance between 
theoretical and practical.

• As soon as you learn a concept, find a dataset or problem 
where you can use it.



Using ML Techniques without Learning the 
Prerequisites 

• ML components you should know about - Statistics, 
Probability, Linear Algebra, Calculus.

• Tons of resources available to learn/brush-up.



Relying Solely on Certifications and Degrees 

• Use real-world datasets and ensure you write a blog 
about your work.

• Ask for feedback from the community.

• Apply for internships to understand how a data science 
project works. 



Focusing on Model Accuracy over Interpretability 

• Practice making simpler models and then explaining them to 
non-technical people.

• Add further complexity; this will teach you when to stop, and 
why simple models are always given preference.



Using Tools and Libraries without 
understanding the Problem 

• Read up on how companies in your domain are using data 
science.



Not Spending Enough Time on Exploration 
and Visualization 
• Practice! Next time you work on a dataset, spend more 

time on this step.

• Ask questions! Ask your manager, ask domain experts, 
search for solutions on the internet and if you don’t find 
any, ask on social media! 



Trying to Learn Multiple Tools at the Same 
Time 
• Pick one tool and stick to it until you have mastery over it.

• Each tool has a great user community which you can tap 
into whenever you get stuck.

• The aim is to learn data science through the tool, not the 
tool through data science. 



Not Studying in a Consistent and Disciplined 
Manner 
• Set goals for yourself. Map out a time table and stick it 

on your wall. 

• Plan how and what you want to study and set 
deadlines for yourself (like learning a technique and 
applying it in a competition).

• Be ready to put in long hours.



Shying Away from Discussions and 
Competitions 
• Start participating in discussions and competitions!

• If you learn a new technique out of the whole thing, 
you have won in your own right.



Do you have any questions?
Thank you.


