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소셜 네트워크 분석

김 기훈

SNS (= online social network)
≠ SNA 
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1979년

2002년



3

Page 4Copyright © by CYRAM. All rights reserved.

코로나19 전염 네트워크

Social Network

A B

C

Ego-network

of individuals

Overlap of Ego-networks

C

C의 personal network

A’s personal network

A

B’s personal network

B
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철수와 갑돌이는 친구다
갑돌이와 영희는 친구다
영희와 나래는 친구다
나래와 갑돌이는 친구다
나래와 시원이는 친구다
시원이와 영희는 친구다
나래와 지윤이는 친구다

사회적 관계들

Link Data

철수

갑돌

영희

나래

나래

시원

나래

갑돌

영희

나래

갑돌

시원

영희

지윤

갑돌
철수

갑돌
영희

영희 나래

나래 갑돌

나래 시원

시원 영희

나래 지윤

갑돌

영희

시원

나래

철수

지윤

Social Network Analysis

Social network analysis is an interdisciplinary behavioral science specialty. 

It is grounded in the observation that social actors are interdependent and 
that the links among them have important consequences for every 
individual. 

For example, links among actors permit the flow of material goods, 
information, affect, power, influence, social support, and social control. 
They provide individuals with opportunities and, at the same time, 
potential constraints on their behavior.

Social network analysis involves theorizing, model building and empirical 
research focused on uncovering the patterning of links among actors. It is 
concerned also with uncovering the antecedents and consequences of 
recurrent patterns.

Linton C. Freeman
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소셜 네트워크 분석

소셜 네트워크 분석은 학제적 행동과학의 한 분야다. 

그것은 사회적 행위자가 상호의존적이며, 그들 간의 링크들이 모든 개인에게

중대한 영향을 미친다는 관찰에 근거하고 있다. 

예컨대, 행위자들 간의 링크는 물질적 재화, 정보, 감정, 권력, 영향력, 사회적 지원, 

사회적 통제 등의 흐름을 여닫는다.  

링크는 개인에게 기회를 주는 동시에 그들의 행동에 잠재적 제약을 가한다. 

소셜 네트워크 분석은 행위자들 간의 링크들의 패턴(형성)을 드러내는

데에 초점을 둔 이론화, 모델 구성, 그리고 경험적 연구를 포괄한다. 

그것은 반복적 링크 패턴의 선행 요인과 후속 결과를 드러내는 것을 포함

한다. 

Linton C. Freeman

the “Social”

Max Weber
(1864-1920)

Emile Durkheim
(1858-1917)

Social Action Social Fact 

Georg Simmel
(1858-1918)

 Sociation
Sociation
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Socially Significant 

Attributes of Position 

Occupants
(e.g. sex, race, age, education, 

occupation)

Social 

Outcome

Intersecting Relations 

Define a Position in 

Social Structure
Direct cause

attribute – position correlation 

idiosyncratic to time and place

Spurious correlation 

between attributes and 

outcome

Source : Ronald S. Burt. (1991). STRUCTURE : Reference Manual. Columbia University.

Graph Theory

사물과 그들 간의 관계에
대한 Abstraction(抽象化)
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G = (V, E)

Graph 는 한 쌍의 집합!
(a pair of sets)

Page  13Copyright ©  by CYRAM. All rights reserved.

1

네트워크 데이터 = 노드 테이블 + 링크 테이블

성별 연령 부서 직위

A Male 28 Marketing Manager

B Female 35 Accounting Team Member

C Male 42 Marketing Team Member

D Male 33 Finance Team Member

E Female 25 Finance Manager

F Male 30 Marketing Team Member

개체 개체 강도 시간 맥락

A B 1 10:00 Borrow

C B 3 14:00 Borrow

A C 1 10:00 Meeting

B D 2 15:00 Borrow

D E 1 14:00 Love

D F 2 14:00 Love

Node Table Link Table
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1

A B C D E F

A 0 1 1 0 0 0

B 0 0 0 2 0 0

C 0 3 0 0 0 0

D 0 0 0 0 1 2

E 0 0 0 0 0 0

F 0 0 0 0 0 0

Source Target Weight

A B 1

C B 3

A C 1

B D 2

D E 1

D F 2

Network Map Matrix Edge List

Matrix

• 네트워크 분석의 기초 형식임
• 데이터가 많은 경우에는 Matrix 형식으로 데이터를 구성하기 어려움

Edge List

• 대부분의 네트워크 데이터가 Edge List 형태로 수집되므로 별도의 데이터 가공 과정이 필요 없어 데이터
입력이 쉬움

Matrix Representation of Graphs

A B C D E F

A 1

B 1

C 1 1 1

D 1 1 1

E 1 1

F 1 1

Graph Adjacency Matrix
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Terminal
node

Initial 
node

A B C D E F

Sum of 
column 
vector

A 1 1

B 1 1

C 1 1 1 3

D 1 1 1 3

E 1 1 2

F 1 1 2

Sum of 
row 

vector
1 1 3 3 2 2 12

In-neighbor profile

Out-neighbor profile

Out-
Degree

In-Degree

Sum of sum
= Number of Links * 2

Diagonal = Self loop

Off-Diagonal

Adjacency Matrix

Simple Graph Directed Graph

Weighted Graph Bipartite Graph
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1. 채림, 김민종과 함께 응집된 그룹을 이루고 있는 사람은? 

2. 다른 사람들을 연결하는 길목에 가장 많이 등장하는 사람
은? 

3. 차태현과 네트워크 내의 위치가 가장 비슷한 사람은?        

다음 자료를 보고 각 질문(1~3)에 가장 적합한 사람을 1명씩 찾아 주십시오. 

1. Centrality (중심도)

Degree, Closeness, Betweenness, 
Eigenvector…

2. Cohesive Subgroup (하위집단)

Component, Clique …

3. Equivalent Role-set (역할 집합)

Structural, Role, Regular…

SNA measures
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Centrality

Cohesive 

Group

Equivalence 

Cluster

Measure positions in social structure defined by intersecting relations 

Regular Equivalence

(SimRank, Katz Similarity)

Community

(Betweenness, Modularity)

Eigenvector

(Katz Status, PageRank, HITS)

Centrality
Cohesive Group

Equivalence Cluster

SNA Measures

Centrality: Eigenvector Centrality

)(
1

)( jCAiC
j

ij  

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Centrality: PageRank
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Community:  Betweenness
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전체 edge수 L = 24
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S=1그룹내에 edge수는 7개

S=1그룹에 속한노드의총 degree수는 20개 (in, out 모두고려)

Community:  Modularity

1
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Network Styling & Video

Clustered 2D

Node Color Styling

Node Size Styling

Node Shape Styling

Advice PageRank

Centrality
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SNA 와 통계 분석

SNA Statistics

?

1
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Multivariate 
Statistical Analysis

SNA 
Measures

Node data Link Data

Marketing Campaign

Churn Management

Cross-selling/Up-Selling

Customer Segmentation

•••

SNA 와 통계 분석
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Analysis of variation(ANOVA)

Will those who play an 

important role in the 

advice relationship have 

higher positions?

• F-value : 19.861, P-value : 0.000

• The degree of playing important role in the advice 

relationship varies depending on positions.

ANOVA(Vector)

CEO

Manager

Member

Member Member

Dependent : 

advice PageRank Centrality

Independent : Position
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Regression

The more people know 

about people's personal 

issues, and the older 

age, the greater the 

impact of their advice?

• R-square : 0.353, P-value : 0.000

• People who know a lot of people's personal issues, 

and older age increases, the greater the influence of 

advice.

• Age has a greater influence.

Regression(Vector)

Dependent : 

advice In-Degree Centrality

Independent : 

Age, personal issue In-Degree 

Centrality
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Multi-Layer Perceptron

What attributes define positions?

Age

Performance 

level

Advice In-Closeness

Centrality

Influence PageRank

Centrality

Position

Age

Performance 

level

Multi-Layer Perceptron

1st attempt 2nd attempt

Position
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Multi-Layer Perceptron

Age

Performance 

level

Position

1st attempt

Test Accuracy

Training Accuracy

Label Vector : Position

Feature Vectors : Age, Performance Level
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Label Vector : Position

Feature Vectors : Age, Performance Level, 

Advice In-Closeness Centrality, Influence 

PageRank Centrality

Input Explore Preprocess Measure Correlation Presentation

Multi-Layer Perceptron

Advice In-Closeness

Centrality

Influence PageRank

Centrality

Age

Performance 

level

2nd attempt

Position

Test Accuracy Training Accuracy

Accuracy rose, more likely to predict position.
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

CART Classification

What attributes define 

Department?

Age

Performance 

level

Influence Eigenvector

Centrality

Department

Age

Performance 

level

CART Classification

1st attempt 2nd attempt

Department
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

CART Classification

Age

Performance 

level

Department

1st attempt Test Accuracy

Training Accuracy

Label Vector : Department

Feature Vectors : Age, 

Performance Level
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

CART Classification

Influence 

Eigenvector

Centrality

Age

Performance 

level

2nd attempt

Department

Test Accuracy Training Accuracy Accuracy rose, 

more likely to 

predict Department.

Label Vector : Department

Feature Vectors : Age, 

Performance Level,  influence 

Eigenvector Centrality
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II.2 Short Tour of SNA with NetMiner
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II.2 Short Tour of SNA with NetMiner

Open / 

Save

Import

& Export Generate

Analysis Visualize

Data Processing

View/

Edit
Transform

Query

Matrix

Calculator

Network

Data

Add Result 

to Data

Functional Features of NetMiner

①

②

③

④

⑤ ⑥

⑦

⑧
⑨
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Import network data file

Link Data Node Data

Advice From.csv Employee.csv
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Main  
Nodeset

1-mode Network

Main  
Nodeset

Sub 
Nodeset

A

2-mode Network

Data Structure of NetMiner
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• 1-mode Network를 구성하는 노드 데이터
(NetMiner 고유용어)

• 괄호 안의 숫자(85*9)는 노드 개수(85개) 와 속성 개
수(9개)를 의미

Dataset

• 1-mode Network 링크 데이터
• 괄호 안의 숫자는(207*0)은 링크 개수(207개)와 링

크 속성 개수(0개)를 의미
• 초기에 어떤 형태로 입력했든 Matrix 형태와 Edge 

List 형태로 둘 다 보여줌

Matrix Edge List

Main Nodeset

1-mode Network

Data Structure of NetMiner
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• Main Nodeset과 함께 2-mode Network를 구성하는 노
드 데이터(NetMiner 고유용어)

• 괄호 안의 숫자(4*4)는 노드 개수(4개) 와 속성 개수(4개)
를 의미

• 2-mode Network 링크 데이터
• 괄호 안의 숫자는(94*0)은 링크 개수(94개)와 링크 속성

개수(0개)를 의미
• 초기에 어떤 형태로 입력했든 Matrix 형태와 Edge List 

형태로 둘 다 보여줌

Matrix Edge List

Sub Nodeset

2-mode Network

Dataset

Data Structure of NetMiner
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Visual Exploration

Visualize > Spring > 2D



24

Page 62Copyright © by CYRAM. All rights reserved

Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Extract Giant Component & Query Analyze > Cohesion > Component, Query Composer
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Link weight distribution & Link Reduction
Transform > LinkSet > Link Reduction

Statistics > Frequency > Matrix
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Centrality

In-Degree Centrality

In-Closeness 

Centrality

Eigenvector 

Centrality

Adviser

‘advice Reduction Result’ 

Network
많은사람에게 조언을 해주

는사람

조언해 줄사람으로서 빠르
게접근가능한 사람

조언영향력자들의 조언자
(파급효과가 큰사람)

Analyze > Centrality 
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Community

‘advice Reduction Result’ 

Network Detecting Community

Analyze > Community > Blondel

서로밀접하게
조언하는 그룹
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Equivalence

‘Report to’ Network
관계패턴의유사성

Analyze > Equivalence > Structural > Profile

업무보고 관계의 유사성
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Network Styling
Clustered 2D

Node Color Styling

Node Size Styling

Node Shape Styling

Advice In-degree 

Centrality
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Statistics

Categorical 

Variable

Continuous 

Variable

Categorical Variable Continuous Variable

Age

Performance 

level

Job Satisfaction

Organization 

Satisfaction

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

Advice Influence
Personal 

Issue

Department

Gender

Position

Community

Partition
Community

Partition

Community

Partition

Advice Influence
Personal 

Issue Department

Gender

Position

Community

Partition
Community

Partition

Community

Partition

Age

Performance 

level

Job Satisfaction

Organization 

Satisfaction

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

Department

Gender

Position

Community

Partition
Community

Partition

Community

Partition

Age

Performance 

level

Job Satisfaction

Organization 

Satisfaction

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

In-Degree

Centrality

In-Closeness

Centrality

Eigenvector

Centrality

PageRank

Centrality

Crosstabs(𝑥2) ANOVA(𝐹)

Pearson Correlation(𝑟)
Regression

Logistic Regression

Multi-Layer Perceptron

CART
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Social Network Analysis 
Using NetMiner
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Social Network Analysis Using NetMiner

Input Explore Preprocess Measure Correlation Presentation

Matrix Correlation

지식 관계

신뢰 관계

친분 관계

A B

지식

A B

친분

연관성이 있지
않을까?

<사례> 조직 네트워크 분석

Layers

Statistics > Correlation > Matrix


