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RINGKASAN 

ABDULLAH ALHAYAD ARAFAH. Analisis Jejaring Sosial Data Desa Presisi 

Menggunakan Louvain Community Detection dan Centrality untuk Kajian Indeks 

Kesejahteraan Desa. Dibimbing oleh ANNISA dan SOFYAN SJAF. 

 

Penelitian ini bertujuan mengembangkan model analisis kesejahteraan rumah 

tangga berbasis Social Network Analysis (SNA) dengan memanfaatkan Data Desa 

Presisi (DDP) dan Indeks Kesejahteraan Desa (IKD). Selama ini, data kesejahteraan 

desa umumnya dianalisis secara tabular dan spasial melalui pendekatan by name, 

by address, dan by coordinate. Namun, pendekatan tersebut belum sepenuhnya 

mampu menjelaskan struktur relasional antarrumah tangga, terutama dalam 

membaca pola kedekatan sosial-ekonomi, homofili, segregasi, posisi aktor strategis, 

serta ketepatan sasaran kebijakan bantuan sosial. Penelitian ini dilakukan di Desa 

Sedupi, Kecamatan Tanah Abang, Kabupaten Penukal Abab Lematang Ilir, 

Sumatera Selatan, dengan unit analisis kepala keluarga. Secara khusus, penelitian 

ini bertujuan memodelkan data mikro DDP ke dalam SNA berbasis dimensi IKD, 

menerapkan algoritma Louvain, assortativity, dan centrality untuk mendeteksi 

klaster kerentanan sekaligus mengidentifikasi aktor kunci, serta merumuskan dasar 

evaluasi ketepatan sasaran distribusi bantuan sosial. Untuk mencapai tujuan 

tersebut, ditempuh tahapan berikut. 

Data mikro rumah tangga ditransformasikan ke dalam graf berbobot tak 

berarah, di mana setiap kepala keluarga direpresentasikan sebagai simpul (node) 

dan hubungan antarsimpul (edge) dibentuk berdasarkan kemiripan lima dimensi 

IKD. Tahapan analisis meliputi pra-pemrosesan data, pembentukan atribut node, 

perhitungan kemiripan antarrumah tangga, seleksi threshold, konstruksi graf, 

deteksi komunitas menggunakan algoritma Louvain, analisis assortativity, analisis 

centrality, serta audit jaringan terhadap bantuan sosial, akses digital, dan atribut 

spasial. 

Hasil penelitian menunjukkan bahwa jaringan kesejahteraan rumah tangga 

terdiri atas 534 node dan 3.856 edge dengan nilai density 0,0271, threshold 0,30, 

serta menghasilkan 9 klaster Louvain dengan nilai modularity 0,5078. Temuan ini 

menunjukkan bahwa struktur kesejahteraan rumah tangga tidak tersebar secara acak, 

tetapi membentuk komunitas yang cukup kuat. Analisis assortativity menunjukkan 

bahwa dimensi pendidikan memiliki homofili tertinggi sebesar 0,619, diikuti sosial, 

hukum, dan HAM sebesar 0,514, lingkungan dan infrastruktur sebesar 0,402, 

sandang, pangan, dan papan sebesar 0,283, serta kesehatan dan pekerjaan sebesar 

0,205. Dekomposisi within-between assortativity menghasilkan Qw* sebesar 0,632 

dan Qb* sebesar 0,306, yang mengindikasikan kohesi internal komunitas yang kuat 

sekaligus adanya sekat antarkomunitas. Audit jaringan menunjukkan bahwa 

bantuan sosial memiliki nilai assortativity sangat rendah, yaitu 0,024, sehingga 

distribusinya belum sepenuhnya mengikuti struktur kerentanan kesejahteraan. 

Sebaliknya, akses internet dan kepemilikan ponsel menunjukkan pola 

pengelompokan dengan nilai masing-masing 0,420 dan 0,284. Analisis centrality 

mengidentifikasi 205 aktor strategis (38,4%), dan menariknya sebagian besar justru 

berasal dari kepala keluarga rentan (99,2% aktor multiperan berkategori 

Rendah/Sedang) dengan cakupan bansos yang masih rendah (21,0%), sehingga 



 

 

layak menjadi kandidat verifikasi sekaligus agen difusi program. Secara spasial, 

assortativity dusun hanya 0,123, menegaskan bahwa kerentanan kesejahteraan 

lebih tepat dibaca sebagai fenomena jaringan lintas-dusun daripada sekat 

kewilayahan. Pemeringkatan kerentanan menempatkan Klaster 0 sebagai 

komunitas paling rentan, sehingga intervensi dapat diprioritaskan secara bertingkat. 

Uji validasi menegaskan kredibilitas temuan: jaringan bersifat small-world (sigma 

6,16), modularitas dan homofili signifikan terhadap null model, serta struktur 

komunitas stabil pada rentang ambang 0,2-0,3. Dengan demikian, integrasi DDP 

dan SNA dapat memperluas pendekatan pembangunan desa dari by name, by 

address, dan by coordinate menjadi by relation, serta mendukung perumusan 

kebijakan desa yang lebih presisi, inklusif, dan akuntabel. 

 
Kata kunci: assortativity, centrality, Data Desa Presisi, Louvain, Social Network 

Analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SUMMARY 

ABDULLAH ALHAYAD ARAFAH. Analysis of Precise Village Data Social 

Networks Using Louvain Community Detection and Centrality for Human 

Development Index Studies. Supervised by ANNISA and SOFYAN SJAF. 

 

This study aims to develop a household welfare analysis model based on 

Social Network Analysis (SNA) by utilizing Precise Village Data and the Village 

Welfare Index. Village welfare data are commonly analyzed through tabular and 

spatial approaches based on by name, by address, and by coordinate principles. 

However, these approaches have not fully captured the relational structure among 

households, particularly in identifying socio-economic proximity, homophily, 

segregation, strategic actors, and the targeting accuracy of social assistance policies. 

This research was conducted in Sedupi Village, Tanah Abang District, Penukal 

Abab Lematang Ilir Regency, South Sumatra, Indonesia, using heads of households 

as the unit of analysis. Specifically, this study aims to model Precise Village Data 

microdata into an SNA representation based on the Village Welfare Index 

dimensions, to apply the Louvain algorithm, assortativity, and centrality analysis in 

order to detect vulnerability clusters and identify key actors, and to establish a basis 

for evaluating the targeting accuracy of social assistance distribution. To achieve 

these objectives, the following stages were carried out. 

Household-level microdata were transformed into a weighted undirected 

graph, where each household was represented as a node and each edge was 

constructed based on similarity across the five dimensions of the Village Welfare 

Index. The analytical stages included data preprocessing, node attribute 

construction, household similarity calculation, threshold selection, graph 

construction, community detection using the Louvain algorithm, assortativity 

analysis, centrality analysis, and network-based audits of social assistance, digital 

access, and spatial attributes. 

The results show that the household welfare network consists of 534 nodes 

and 3,856 edges, with a density value of 0.0271, a threshold of 0.30, and 9 Louvain 

clusters with a modularity value of 0.5078. These findings indicate that the 

household welfare structure is not randomly distributed but forms a relatively strong 

community structure. The assortativity analysis shows that the education dimension 

has the highest homophily value of 0.619, followed by social, legal, and human 

rights at 0.514, environment and infrastructure at 0.402, clothing, food, and housing 

at 0.283, and health and employment at 0.205. The within-between assortativity 

decomposition produces a Qw* value of 0.632 and a Qb* value of 0.306, indicating 

strong internal community cohesion and a clear separation between communities. 

The network audit reveals that social assistance has a very low assortativity value 

of 0.024, suggesting that its distribution does not fully align with the welfare 

vulnerability structure. In contrast, internet access and mobile phone ownership 

show clustering patterns, with values of 0.420 and 0.284, respectively. The 

centrality analysis identifies 205 strategic actors (38.4%), and notably most of them 

originate from vulnerable households (99.2% of multi-role actors are categorized 

as Low/Medium) with still-low social assistance coverage (21.0%), making them 

suitable candidates for verification as well as agents of program diffusion. Spatially, 



 

 

the hamlet assortativity is only 0.123, confirming that welfare vulnerability is better 

read as a cross-hamlet network phenomenon than as an administrative-boundary 

pattern. The vulnerability ranking identifies Cluster 0 as the most vulnerable 

community, so that interventions can be prioritized in a tiered manner. Validation 

tests confirm the credibility of the findings: the network is small-world (sigma 6.16), 

modularity and homophily are significant against the null model, and the 

community structure is stable across the threshold range of 0.2–0.3. Therefore, 

integrating Precise Village Data with SNA extends village development analysis 

from by name, by address, and by coordinate toward a by relation approach, 

supporting more precise, inclusive, and accountable village policy formulation. 
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assortativity, centrality, Louvain, Precise Village Data, Social 

Network Analysis 
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