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● In 2018 global export volume 
exceeded $19 trillion. 

● Understanding changes and trends 
in trade can help businesses and 
governments plan for the future. 

● The International Trade Data (SITC, 
Rev. 2) from The Growth Lab at 
Harvard University contains data on 
exports from virtually every nation 
across 70 sectors from 1962 to 
2017. 

● Utilizing the information in this 
dataset we were able to examine 
information on a wide range of 
issues ranging from how weather 
cycles impact trade to free trade 
agreements. 

Background



Problem 
Characterization

Large Dataset Spark
>> Trade all around the world 

produces a tremendous amount of 
data, so it is not trivial to write a 
program that will analyze all of it

>> Can be used to parallelize analysis, 
letting us produce readable output 
from 1.7 GB of data in only a few 

seconds



Problem Characterization
The dataset we used was over 1.7GB in size. A dataset of this size would be 

impossible for a human being to read through. Even searching the file on a single 
process would take an astronomical amount of time. Fortunately, distributed 
systems such as HDFS and Spark make it possible to work with this data and 

manipulate it produce meaningful results in a reasonable amount of time. 

For example, we analyzed all of the global exports across every nation and 
product sector before and during El Nino weather cycles to determine how these 

events impact trade. Although this task required several jobs, the code was 
written in  a single file and completed in less than a few minutes. 



Problem 
Characterization

Q8

Analyzing the impact of 
NAFTA on exports between 
the United States, Canada, 

and Mexico

Q1

Determining top exports 
among G8 nations

Approach

Using Spark we limited our 
data to relevant years,  and 

countries then made 
comparisons to determine 
if any changes occurred or 

what exports had the 
highest value



Problem 
Characterization

Q2

Analyzing 50 years of 
export values to find what 

goods have seen the 
greatest growth

Q3

Correlating value of goods 
as they relate to the 

combined GDP of the world

Approach

In Spark we aggregated 
export values at five-year 

intervals, cleaned and 
joined the data in Python, 
and did final analysis in 

Google Sheets



Methodology

Question four presented a very complex analysis since we 
were interested in trade across multiple cycles of El Nino that 

took data from before and during El Nino events. Our 
approach was to collect the data for each cycle individually 
and then combine the results into a spreadsheet (there were 
twelve total cycles between 1962 and 2017). With the data 
from each cycle we were able to look for any patterns that 

correlated to consistent rise or fall in exports within a sector. 

Q4



Methodology for Q5

Spark: Gathered Export Values and Import 
values of by country in 2010 and 2015

Python: Transformed Scientific 
Notation using REGEX

Google Sheets: Found the difference 
of Terms of Trade ratios

Final Top 5: Selected from the 
spreadsheet analysis 



Methodology for Questions 6 & 7
● These questions asked which product sectors were most affected by major events, specifically the Great Recession 

and the Dot-com Bubble
● We decided to look at a 3 year period before and after each of these events

● This means filtering the data based upon whether it is in a period or not

● Key value pairs were created from the data where the key is the sitc product code and the value is the total export 
value for that year

● These values were summed up, giving total export value of a product over the period

● The difference between each product’s value before and after the period potentially shows the impact of the event 
on each product

● This last step of subtracting total export value for each product was done in a python script



Benchmarks
All jobs were run on a Spark cluster of 10-15 
computers in CSB120. Jobs were submitted, 
but the shell was far better for development.

Job runtimes were compared using output from 
the Web UI. Some slowdowns arose due to a 
lack of parallelization and working outside 
RDDs. Structures and algorithms were modified 
until all jobs were relatively optimized. 



Results and 
Conclusions

● Question 1: Unsurprisingly, top exports among G8 nations are high value manufacturing goods. 
● Question 2: Petroleum Products were king, others included Road Vehicles and Telecommunications
● Question 3: Footwear had strongest ties to GDP, Travel Goods and Crude Animal Products also rank
● Question 4: There seems to be a consistent spike in petroleum exports in El Nino years. 
● Question 5: Strongest recent increase in Terms of Trade were  Italy, GBR, Germany, France, USA
● Question 6: Office equipment’s value was significantly reduced surrounding the 2008 recession
● Question 7:  Petroleum products can continue to rise in value despite downward trends
● Question 8: Canada had the most significant decline in exports in the years following the adoption of NAFTA



Analyzing a large set of trade data was an 
elucidating experience. Topics surrounding the 
growth of industries and the impact of both 
natural and financial disasters showed our 
group new insights into the world of Global 
Economics. The project was ultimately 
educational on two fronts which pave the way 
for future investigation into financial data using 
Spark and HDFS. 

Insights and 
Conclusions


