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Abstract: Based on the results of the 2018 Basic Health Research (Riskesdas) shows that 95.5% of the population aged ≥ 5 years 

consume less vegetables and fruits. Meanwhile, in West Java Province, 98.2% of the population aged ≥ 5 years does not consume 

vegetables and fruits. The proportion is even higher when compared to the proportion nationally. Lack of consumption of vegetables 

and fruits can affect the supply of fiber, vitamins, and minerals that are needed by the body. Although the interest in vegetable 

consumption of Indonesians is still relatively low, in Indonesia vegetables are still one of the mandatory menus in daily consumption. 

Quoting from the Central Statistics Agency (BPS), the average per capita expenditure a month for vegetable consumption tends to 

increase every year. The peak occurred in March 2021 with a per capita expenditure of IDR 53,864 per month. This clustering 

process was carried out for 27 regencies/cities in West Java. Grouping into two clusters is selected based on the highest Pseudo – 

F value that has been calculated. From the results of the analysis, the first cluster found that the per capita income a week according 

to vegetables in this cluster is relatively high. In the second cluster is a group of regencies/cities in West Java with a per capita 

income a week according to low vegetables. If every region in Indonesia can optimize the quality of vegetables, it is expected that 

the consumption interest of the Indonesian people will also increase and the country's per capita income from vegetable commodities 

will also increase. 
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1. INTRODUCTION 

Vegetables are foodstuffs derived from plant parts such 

as leaves, stems, and flowers [1]. In vegetables there are 

various kinds of nutrients including fiber, water, vitamins, and 

minerals. In general, vegetables derived from roots such as 

tubers and potatoes contain a lot of starch and carbohydrates, 

while green vegetables have a lower sugar content, and 

vegetables in the form of leaves contain a lot of vitamins, 

water, and minerals [2]. 

Based on the results of Basic Health Research on 2018 

shows that 95.5% of the population aged ≥ 5 years consume 

less vegetables and fruits [3].  The proportion is even higher 

when compared to the proportion nationally. Lack of 

consumption of vegetables and fruits can affect the supply of 

fiber, vitamins, and minerals that are needed by the body. 

Sources of fiber, vitamins, and minerals found in vegetables 

and fruits are indispensable for the body to achieve a healthy 

diet in accordance with balanced nutrition guidelines [4]. 

Although the interest in vegetable consumption of 

Indonesians is still relatively low, in Indonesia vegetables are 

still one of the mandatory menus in daily consumption. As 

shown by the Central Agency on Statistics [5], the average per 

capita expenditure on vegetable spending was IDR 48,654 per 

month in September 2021. However, this amount decreased 

by 9.67% when compared to March 2021, which was IDR 

53,864 per month. Although per capita expenditure in one 

month of vegetable spending decreased, vegetables are still 

the food commodity with the highest expenditure after 

finished food and beverages, cigarettes, and grains, which is 

8.41% of the total per capita expenditure on food in one 

month. If you look at the trend, the average per capita 

expenditure a month on vegetable consumption tends to 

increase every year. The peak occurred in March 2021 with a 

per capita expenditure of IDR 53,864 per month [6].  

Based on data from the Central Agency on Statistics, the 

average per capita expenditure a week by vegetable type in 

2021 in West Java Province can be grouped by region and 

type of vegetable. So that it can be known which groups have 

the lowest, middle, and highest per capita expenditures from 

both regional groupings and vegetables. The grouping will 

then be analyzed and then conclusions and suggestions can be 

obtained to optimize plantation yields so that the quality of 

vegetables in West Java Province is better, so as to increase 

the interest in vegetable consumption of the Indonesian 
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people and can increase the country's per capita income from 

vegetable commodities. 

2. REVIEW OF LITERATURE 

2.1 Per Capita Expenditure 

Per capita expenditure is a cost incurred for the 

consumption of all family members divided by the number of 

household members that has been adjusted to purchasing 

power parity. Spending data can reveal household 

consumption patterns in general using indicators of the 

proportion of expenditure on food and non-food. The 

composition of household expenditures can be used as a 

measure to assess the level of economic well-being of the 

population. The lower the percentage of expenditure on food 

to total expenditure, the better the level of welfare. 

2.2 Multivariate Analysis 

The multivariate analysis method is a method in 

statistics with the aim of analyzing variables in a data where 

the variables are interconnected with I = 1, 2, ... n and j = 1, 

2, ..., p [7]. Multivariate data with n observations on p 

variables can be displayed as follows. 

𝑋 =

[
 
 
 
 
 
𝑥11 𝑥12 …
𝑥21 𝑥22 …
⋮ ⋮ ⋱

𝑥1𝑘 … 𝑥1𝑝

𝑥2𝑘 … 𝑥2𝑝

⋮ ⋱ ⋮
𝑥𝑗1 𝑥𝑗2 …

⋮ ⋮ ⋱
𝑥𝑛1 𝑥𝑛2 …

𝑥𝑗𝑘 … 𝑥𝑗𝑝

⋮ ⋱ ⋮
𝑥𝑛𝑘 … 𝑥𝑛𝑝]

 
 
 
 
 

       (1) 

Matrix X contains data from all variables where n rows and p 

columns [8]. 

2.3 Cluster Analysis 

Cluster Analysis is a multivariate method that aims to 

group n objects into k clusters with k<n based on p changes 

(variables) so that the observation units in one cluster have 

more homogeneous characteristics than observation units in 

other clusters. The objectives of this cluster analysis are: 

1. Grouping objects on the basis of similarity or inequality 

2. Is a method that is often used if there is no hypothesis to 

be tested 

3. Grouping based solely on the fact of the data 

 

There are 2 types of cluster analysis methods, namely 

hierarchical cluster analysis and non-hierarchical analysis. In 

the cluster hierarchy method, there are two basic types, 

namely agglomerative and divisive. 

1. Agglomerative 

Each object is considered as a cluster of its own, then 

two similar clusters will be combined, and so on. 

2. Divisive 

It started from a large cluster consisting of all objects. 

Next, the least similar objects are separated, and so on 

 

In agglomerative there are five methods that are quite 

well known, namely: Single Linkage, Complete Linkage, 

Average Linkage, Ward's Method, Centroid Method. 

 Single Linkage 

Based on the minimum distance. Starting with two 

objects separated by the shortest distance, they will be 

placed in the first cluster, and so on. This method is also 

known as the closest neighbor approach. 

 Average Linkage 

Average linkage treats the distance between two clusters 

as the average distance between all pairs of items where 

one member of that pair belongs to each cluster. 

 Complete Linkage 

Complete linkage clustering produces many of the same 

ways as single linkage clustering, except for: at each 

stage, the distance (similarity) between the clusters is 

determined by the distance (similarity) between the two 

elements, one of each of the most distant clusters. 

 Ward's Method 

The distance between the two clusters in this method is 

based on the total sum of square of two clusters on each 

variable. 

 Centroid Method 

The distance between the two clusters in this method is 

based on the centroid distance of the two clusters in 

question [9]. 

2.4 Complete Linkage Method 

The Complete Linkage method calculates the distance of 

two clusters which is referred to as the farthest distance. 

Before starting the calculation, first calculate the minimum 

value on the matrix 𝑑𝑈𝑉 and then combine the corresponding 

objects. It is then calculated on each cluster by the following 

equation: 

𝑑(𝑈𝑉)𝑊 = max⁡{𝑑𝑢𝑤, 𝑑𝑣𝑤}         (2) 

where 𝑑𝑢𝑤 and 𝑑𝑣𝑤 is the farthest distance in members 

of the U and W clusters and V and W clusters.  

2.5 Pseudo – F Statistic 

To determine the optimal number of clusters using the 

statistical values Pseudo – F. Equations used are: 

𝑆𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑘⁡𝑃𝑠𝑒𝑢𝑑𝑜 − 𝐹 =
(

𝑅2

𝑘−1
)

(
1−𝑅2

𝑛−𝑘
)
         (3) 

where, 
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𝑅2 =
(𝑆𝑆𝑇−𝑆𝑆𝑊)

𝑆𝑆𝑇
             (4) 

𝑆𝑆𝑇 = ∑ ∑ ∑ (𝑥𝑖𝑗𝑘 − 𝑥̅𝑗)
2𝑝

𝑘=1
𝑐
𝑗=1

𝑛
𝑖=1          (5) 

𝑆𝑆𝑊 = ∑ ∑ ∑ (𝑥𝑖𝑗𝑘 − 𝑥̅𝑗𝑘)
2𝑝

𝑘=1
𝑐
𝑗=1

𝑛
𝑖=1         (6) 

Information: 

SST (Sum Square Total) : Total sum of the squares of the 

sample distance against the overall average 

SSW (Sum Square Within) : Total sum of the squares of the 

sample distance against the average of its groups 

n : Number of samples 

c : Number of variables 

p : Number of groups  

𝑥𝑖𝑗𝑘: Sample to – i on variable to – j group to – k 

𝑥̅𝑗 : Average of all samples on variable to – j 

𝑥̅𝑗𝑘 : Sample mean on variable to – j and group to – k 

The optimal number of clusters is obtained if the number 

of clusters has the highest result from the Pseudo – F statistic. 

3. METHOD 

This research is a type of qualitative research. According 

to Saryono in 2010 [10] qualitative research is research used 

to investigate, discover, describe, and explain the quality or 

specialness of social influences that cannot be explained, 

measured, or described through a quantitative approach.  This 

research was carried out in December 2022 with data sources 

obtained from the Central Agency on Statistics regarding the 

average per capita expenditure a week according to the type 

of vegetables in 2021 in West Java Province [11].  

This study aims to analyze per capita expenditure by 

type of vegetables in 2021 in West Java Province using the 

cluster analysis method, which then the results of the analysis 

can provide insights to optimize plantation yields so that the 

quality of vegetables in West Java Province is better, so as to 

increase interest in vegetable consumption of the Indonesian 

people and can increase the country's per capita income from 

vegetable commodities. 

Cluster analysis is a type of statistical analysis that aims 

to group objects based on the similarity of characteristics 

between these objects. The objects will be grouped into one 

or more groups (clusters) so that the objects in one group will 

have similarities with each other [12].  The complete linkage 

method is a method that uses the maximum distance between 

groups. The use of this method will provide one solution in its 

completion, which is based on a measure of similarity in the 

distance technique used. 

The results of the data that have been processed and 

analyzed will then be discussed based on theoretical reviews 

so that conclusions and suggestions can be obtained to help 

optimize plantation yields so that the quality of vegetables in 

West Java Province is better, so as to increase the interest in 

public vegetable consumption. If every region in Indonesia 

can optimize the quality of vegetables, it is expected that the 

consumption interest of the Indonesian people will also 

increase and the country's per capita income from vegetable 

commodities will also increase. 

4. RESULTS AND DISCUSSION 

4.1 Determination of the Optimal Number of Clusters 

Before grouping or analyzing clusters, we must first 

determine the optimal number of clusters using the calculation 

of pseudo-F statistical values for the number of clusters as 

many as 2 to 4 clusters and the results are displayed in the 

table below. 

Table 1: Pseudo - F Values in the Complete Linkage 

Method 

Multiple Clusters Pseudo – F   

2 3,060 

3 2,410 

4 2,056 

Based on Table 1, the highest Pseudo – F value is found 

in many clusters of 2. So that the optimal cluster is 2 clusters 

for cluster analysis hierarchy of complete linkage methods. 

4.2 Analysis Results 

The results of the cluster analysis of the complete 

linkage hierarchy in the grouping of per capita expenditure a 

week regarding vegetables in West Java are divided into 2 

clusters. The following are the output and interpretation 

results of the complete linkage hierarchy cluster analysis. 
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Fig. 1.  Dendrogram Output of Observation Cluster Analysis 

 

Based on Fig 1, there are 2 different clusters marked 

with color differences. Blue is the first cluster containing 5 

regions, red is the second cluster containing 22 regions. Here 

are which regions are members of each cluster when viewed 

based on dendrograms. 

 

Table 2: Output of Final Partition Analysis of Observation 

Cluster 

 Number of 

Observations 

Average Distance 

from Centroid 

Cluster 1 5 827,617 

Cluster 2 22 667,548 

 

 

Based on Table 2, it was found that the average distance 

in the first cluster from the centroid value was 827,617 and 

the average distance in the second cluster from the centroid 

value was 667,548. 

 

 

 

Table 3: Output Distances Between Cluster Centroids 

Analysis Cluster Observations 

 Distances Between Cluster 

Centroids 

 Cluster 1 Cluster 2 

Cluster 1 0,00 2204,67 

Cluster 2 2204,67 0,00 

 

Based on Table 3, it is obtained that the distance of the 

centroid value between the cluster to 1 and itself is 0,00. The 

centroid value distance between cluster to 1 and cluster to 2 

(and vice versa) is 2204,67. Then the distance of the centroid 

value between the 2nd cluster and itself is 0,00. 

 

Table 4: Results of Observation Cluster Analysis 

Cluster 

Type 

Cluster 

Members 

Characteristic 

Cluster 1 Bogor Region 

(1), Bogor City 

area (19), Bekasi 

The area is a 

relatively 

densely 

Cluster 

Type 

Cluster 

Members 

Characteristic 

Region (16), 

Bekasi City area 

(23), Depok City 

area (24) 

populated area so 

that the interest 

and purchasing 

power of the 

people in the 

cluster is also 

high. 

Cluster 2 Sukabumi 

Region (2), 

Subang Region 

(13), 

Majalengka 

Region (10), 

Purwakarta 

Region (14), 

Karawang 

Region (15), 

Kuningan 

Region (8), 

Indramayu 

Region (12), 

Bandung City 

area (21), 

Cimahi City 

area (25), 

Ciamis Region 

(7), Banjar City 

area (27), 

Cianjur Region 

(3), Sumedang 

Region (11), 

Bandung Region 

(4), Garut 

Region (5), 

West Bandung 

Region (17), 

Tasikmalaya 

Region (6), 

Sukabumi City 

Region (20), 

Tasikmalaya 

City area (26), 

Cirebon Region 

(9), Cirebon 

City area (22), 

Pangandaran 

Region (18) 

The areas in 

cluster 2 contain 

mostly sparsely 

populated areas 

because many 

residents of the 

region have jobs 

in the area that is 

in cluster 1 so 

that cluster 2 has 

a small interest 

and purchasing 

power in 

vegetables. 

 

The resulting interpretation is that when viewed based on 

centroid values in cluster 1 consisting of 5 regions, are the 

areas where the average per capita expenditure a week is 
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considered the largest. When viewed based on centroid values 

in cluster 2 consisting of 22 regions where the average per 

capita expenditure a week is considered the smallest 

compared to other regions. So that the purchasing power of 

vegetables in the 1st cluster is higher than the 2nd cluster. 

 

Fig. 2.  Cluster Analysis Map 

 

Based on Fig 2, there are three areas marked in red, 

which include the Bekasi City area, Depok City area, and 

Bogor City area. This means that the three regions are 

included in cluster 1. Then there are areas marked with 

yellow, which include the Sukabumi City area, Cimahi City 

area, Bandung City area, Tasikmalaya City area, Banjar City 

area, and Cirebon City area. This means that these regions 

belong to cluster 2. where the two characteristics of the two 

clusters are as in Table 4.  

5. COVER 

5.1 Conclusion 

Based on the analysis that has been carried out using 

cluster complete linkage, the results of grouping the average 

per capita expenditure a week based on the type of vegetables 

in West Java province in 2021 were obtained based on cluster 

observations. The results of the observation cluster analysis 

are based on the average expenditure of the people of West 

Java on vegetable types by looking at the area that has the 

highest average per capita. Regions in West Java are grouped 

into 2 clusters, namely areas where the average per capita 

expenditure a week is considered the largest and smallest. 

 

5.2 Suggestion 

The reasons that can be given to the results of the 

analysis that has been carried out are: 

a. Analysis revenue share 

Based on the results of the analysis, optimization of 

vegetable growth can be carried out throughout the West 

Java region by taking good care of vegetable crops, such 

as applying quality fertilizers. The application of 

fertilizer in each region is expected to have good quality 

so that the vegetable harvest of each region has good 

quality as well. In addition, the government is expected 

to provide good quality fertilizer subsidy assistance to 

help increase vegetable yields in West Java. 

b. For readers 

The results of this cluster analysis can be explored using 

other clustering methods. 
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