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Getting to Know Your Data




Chapter 2
Getting to Know Your Data

1. Basic Statistical Descriptions of Data

A. Measuring the Central Tendency (FR/{(\¥) :

« Mean (139{&) , weighted average (II{FE1T)

« Median (FR{u%%) , median of even numbers ({BZ1EB9R(ZL) , median of odd numbers (F#
MIRY(ZER)

« Mode (X)) , unimodal (Bl£&) , bimodal (&) , trimodal (Zl§) , ..., multimodal (Z1§)
- Midrange (F%1%%) : the average of the largest and smallest values in the set
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1. Basic Statistical Descriptions of Data

B. Measuring the Dispersion of Data:
- Range (tRZE)
- Quartiles (49{ii#f) , percentiles (B91{ii#f) ., Interquartile Range (M%{iZE, IQR)

 Five-Number Summary (Ff#f#E) : the median (Q2), the quartiles Q1 and Q3, and the smallest and
largest individual observations, written in the order of Minimum, Q1, Median, Q3, Maximum.

. Outliers (E8¥s)

 Variance (B Z)
. Standard Deviation (fRfZ)
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2. Graphic Displays

A. Plots

- Boxplots (2H)

. Histogram (EHFE)

+ Quantile plot (£{4E)

- Quantile-quantile (q-q) plot ($%&1-H{EE)
- Scatter plot (E{=E)
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2. Graphic Displays

B. Correlation: Pearson Correlation Coefficient
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3. Data Similarity

A. Dissimilarity and Distance for Binary Attributes
sum

Distance measure for symmetric binary variables: _ g+

Object i 0 s s+t
sum

=5

g+r+s+1t

Distance measure for asymmetric binary variables: Jaccard coefficient

SimJaccard(i: ]) =




Chapter 2
Getting to Know Your Data

3. Data Similarity

A. Dissimilarity and Distance for Binary Attributes
sum

Distance measure for symmetric binary variables: _ g+

Object i 0 s s+t
sum

=5

g+r+s+1t

Distance measure for asymmetric binary variables: Jaccard coefficient

SimJaccard(i: ]) =




Chapter 2
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3. Data Similarity

B. Standardizing Numeric Data

Z-score: —
7= 2 H

O

standardized measure (Z-score):

where

S; =

1
1]

(1% =m [+]X, . —m |+.+[x  —m.|)
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3. Data Similarity

C. Distance on Numeric Data: Minkowski distance

« h =1: Manhattan (city block, L; norm) distance
* E.g., the Hamming distance: the number of bits that are different between two binary vectors
dd, j) = Xil_xj1|+|xi2_xj2 |+...+|xilo —xjIO |
* h=2: (L, norm) Euclidean distance

da@, )=

* h— . "supremum” (L, norm, L _norm) , Chebyshev distance.
» This is the maximum difference between any component (attribute) of the vectors

p T
oy 1 h p
d(i, j) = lim E Xif — Xif = max | xjf — Xxif|.
J h—~\( | if _l}| ) f l if _l]|

f=1
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3. Data Similarity

D. Cosine Similarity
cos(d, d)) = (d; e d)) /|| dil ||l
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Features

United Nations
OECD

European Union
Euro Area

OSCE

ASEAN

NAFTA

G7

Shanghai Cooperation Organization
BRICS

NATO

African Union

League of Arab States

Organization of American States

Commonwealth of Nations

Pacific Economic Cooperation Council

G77

South Asian Association For Regional
Cooperation

Community of Latin American and
Caribbean States

Olympic

Non Aligned Movement

Commonwealth of Independent States

Treaty on the Non-Proliferation of Nuclear Weapons
UNFCCC

Asian Infrastructure Investment Bank

African Development Bank

Inter-American Development Bank

Asian Development Bank

Comprehensive Progressive Trans-Pacific Partnership
UNESCO

WHO

East Asia

South East Asia

South Asia
Middle Asia
Middle EAST
West Asia
North Europe
East Europe
Middle Europe
South Europe
West Europe
Oceania

North Africa
Sub-Saharan Africa

North America

Latin America
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Jaccard Similarity

Similarity Analysis

Similarities in Political Entities

Country/Region 1

Country/Region 2

France
India
Canada
Spain
Colombia

United Kingdom

Mexico
Japan
Lithuania
Belgium
Luxembourg
Netherlands
Slovenia
Nigeria
Rwanda
Senegal
Jordan
Argentina
Ukraine

Data Description:

Totally: 195 countries

Jaccard Similarity
0.64
0.344828
0.875

0.6

0.44

0.64
0.666667
0.695652
0.458333
0.6

0.52

0.6
0.541667
0.346154
0.346154
0.346154
0.285714
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