Project: International Expansion
Step 1: Key Decisions
Key Decisions:
Answer these three questions
1. What decisions needs to be made?
The following decisions need to be made:
 Cleaning up data so that the dataset contains data records with a large of usable data fields
 Determining relevant variables for analysis.
 Using clustering methods to determine countries that are similar to the United States of
America in terms of demographics, economics, education, and environment where the retail
chain can expand its business
2. What data is needed to inform those decisions? Please include 2 examples in each of the following
categories: Economic, Environment, Education
 Economic: Employment/population ration, total labour force
 Environment: Access to electricity, proportion of slum dwellers
 Education: Average yrs of schooling, percentage of population.

Step 2: Explore and Cleanup the Data
Answer these questions:
1. How many countries did you reduce your dataset to? Please include a bar chart of number of non-null
data points by country, sorted from most to least.
144 countries after leaving out countries with count_null_values > 25.

0

Mongolia
Republic of Rwanda
United Mexican States
Republic of Chile
Republic of Uganda
Co-operative Republic of…
Republic of Serbia
Republic of Costa Rica
Kingdom of Thailand
Republic of Indonesia
Argentine Republic
Republic of Malawi
Republic of South Africa
Federative Republic of…
Portuguese Republic
State of Israel
Kingdom of Sweden
Kingdom of Belgium
Republic of Estonia
Macao Special…
Republic of Yemen
Republic of India
Republic of Sierra Leone
French Republic
Republic of the Union of…
Kingdom of Denmark
Republic of Iceland
Republic of Haiti
Socialist People's Libyan…
Republic of Azerbaijan
Republic of Suriname
Former Yugoslav…
Montenegro
Republic of Guinea
St. Lucia
Republic of Equatorial…
Solomon Islands
St. Vincent and the…
Grenada
Guam
Tuvalu
Virgin Islands of the…
Commonwealth of the…

A bar chart is plotted with long name vs count_null_values. Lower count means higher non-null values.
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2. Which data categories will be used for Principal Components Analysis (PCA)? There should be three
categories that are targeted for PCA.
Pop > 25 with Degrees, Literacy Rate, Average years of schooling.
3. Which variables did you decide to be irrelevant for this analysis? Only variables under the education,
economic, and environment categories should be included.

Sl No.
1
2
3
4
5
6
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9

Series Code
Women who believe a husband is justified in beating
his wife when she burns the food
Prevalence of HIV, total (% of population ages 15-49)
Mortality rate, under-5 (per 1,000 live births)
Physicians (per 1,000 people)
Health expenditure per capita (current US$)
Prevalence of undernourishment (% of population)
Age dependency ratio (% of working-age population)
Internet users (per 100 people)
Prevalence of tuberculosis (per 100,000 population)

Step 3: Determine Clusters and Methodology
Answer this question:


What clustering method did you decide to use? Please justify your answer.

1) K-Centroid Neural Gas

Category
Health
Background
Background
Health
Health
Health
Health
Background
Health

Comparing adjusted Rand (AR) and CH indexes, AR indicates cluster =7 while CH indicates cluster=4.

2) K-Means

Comparing adjusted Rand (AR) and CH indexes, the number of clusters should be 4. Median for AR is 0.06761
and median for CH is 154.3.

3) K-Medians

Comparing adjusted Rand (AR) and CH indexes, the number of clusters should be 4 . Median for AR is
0.6931and median for CH is 156.2.
Comparing the thresults of the three methods used, we can see that K-means has the better indices across AR
and CH viz high median and compact plot.
Hence clustering method to be used is K-Means and number of clusters required is 4

Step 4: Run the Data and Visualize
1. Do the clusters make sense
Yes, they make sense due to the following reasons:
 Mostly differentiates the countries in terms of income.
 The higher educated countries are mostly grouped together.
 The countries with similar education status are similarly grouped together


2. What are the four countries in USA’s cluster that are closest to the USA in terms of Total Tax Rate by
ATM Machines?

Closest countries are Australia, UK, Japan and Austria in terms of Total Tax Rate by ATM Machines.

Step 5: Recommendation
The following countries are recommended:

Why did you decide to choose these countries?





These countries have similar income status as USA.
The labour population of these countries have similar education levels as USA.
These countries have similar overall education status.
Electricity and internet access is similar to USA.

