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Abstract: Data Mining is a knowledge discovery process that includes extracting hidden, previously 
unknown, and potentially useful information from datasets. The analysis of its outcomes can be used for 
future planning and development perspectives. This paper explores the income and expenditure behavior 
to determine patterns and associations that describe Filipino households. Drawing from the Family 
Income and Expenditure Survey of 2015 (FIES 2015) by the Philippine Statistics Authority, a descriptive 
profile of income and expenditure, a predictive model of income from household characteristics and 
prescription of important aspects which can be considered by the government in developing policies that 
may elevate the quality of life of Filipino families, were done. Results showed that the majority of 
Filipino households are in the first two lower-income brackets and generate negative to no savings at all. 
For expenditures, majority of the groups spend on Food and Resto. Moreover, the most significant 
variables that drive the capacity to generate income are education and employment. It is suggested that 
the government should strengthen its programs in the following areas.  
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1. Introduction 
 
The Philippine government aims to join other developing countries in increasing income groups from 
lower-middle income to upper-middle income status. This goal is reflected in its long-term goal dubbed 
as “AmBisyon Natin 2040” which aspires a stable and comfortable life for Filipinos (NEDA, 2016). 
One way to achieve these targets is understanding the trajectory of income versus expenditures. While 
income is a representation of a quality life since it capacitates people to avail basic needs (Villejo, 
Enriquez, Melendres, Tan, & Cayton, 2014), consumer expenditure patterns depict economic trends in 
the household sector (Leonard, 2018). As such, income units and spending patterns has become vital 
that it is routinely tracked by the government through a nationwide household survey called the Family 
Income and Spending Survey or FIES (Cruz, 2013).  

FIES aims to provide necessary information to the government policymakers on family income 
and expenditures in the Philippines. Since spending pattern changes through time, expenditure 
components of the FIES are also revised to include new items commonly consumed by Filipinos during 
the period covered (Ericta & Fabian, 2009). While purchasing decisions are made at the household level 
and are particularly behavior-driven, appropriate interventions require an understanding of the 
dynamics of household activities and their associated economic impacts (Froemelt, Dürrenmatt, & 
Hellweg, 2018). Along this line, households are able to make better decisions in their resource allocation 
by understanding their patterns of consumption hence, becoming better consumers (Babin & Harris, 
2016). This study aims to explore the FIES 2015 data set by applying data mining techniques using 
Weka in order to analyze factors driving income from household characteristics and expenditure 
patterns of Filipino households thereby understanding significant variability of their spending behavior 
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within investigated household types (Hsieh & Chu, 2009). Through data analytics perspective, this 
study aims to contribute to the investigation of relationships and associations among different variables 
provided in the FIES 2015 and to provide valuable insights for policymakers when enacting and 
improving policies related to poverty alleviation. 
 
 
2. Overview of Related Literature 

 
2.1 Consumer Behavior Pattern 
 
Consumer behavior in its holistic form is a fascinating phenomenon, and it is more so when perceived 
from the viewpoint of the associated heterogeneity among the consumer group (Gbadamosi, 2018). 
These groups are often segmented according to demography such as age, race, religion, gender, family 
size, ethnicity, income, and education (Gbadamosi, 2018; Hsieh & Chu, 2009). Each group have 
different consumer behavior that often consists mainly of consumption-relevant sequences. Their 
decisions are sometimes straightforward, involving few resources, and occasionally dynamic, involving 
large amounts of resources (Babin & Harris, 2016; Maison, 2019). As consumers make decisions, they 
set up a chain of consequences that change their lives, the lives of those around them, and the lives of 
people they do not even know(Babin & Harris, 2016). The individual household determines the 
optimum distribution of its income, physical, and time resources. This allocation can be based on 
whether the household jointly produces income, the number of household members, and their lifestyle 
(HOA, 2005). Consumers who understand their patterns of consumption can make better decisions 
concerning how they allocate resources to become better consumers (Agag & El-masry, 2016; Babin & 
Harris, 2016). When the allocation of resources is improved, it is considered smart spending. Spending 
smart is a specific philosophy for achieving financial security without depriving oneself (Karp, 2008). 
Smart spending is the overall strategy and specific ways to reduce spending without deprivation thus, 
achieving financial security in the long run (Karp, 2008, 2009). 
 
 
3. Methodology 

 

The study employed the concepts  of analytic techniques outlined by Gartner (Gartner, 2016) to create 
the operational framework, as shown in Figure 1. Data preparation is done before the actual analysis 
of data. Descriptive analytics phase examines data or content to determine what has happened or what 
is happening in the context where the data belongs. In this paper, it is done by descriptively 
identifying different patterns and association from the data in relation to family income and its 
expenditures. Predictive analytics phase examines the data or content to know what is going to or 
likely to happen. In this paper, regression analysis is performed in order to forecast income and 
expenses. The last phase is prescriptive analytics where it examines data or content to determine what 
should be done or what can be done to make something happen. In this paper, prescription is done to 
recommend a course of action related to the analysis made on the data. 

 
The primary data source used in the study is the Family Income and Expenditure Survey (FIES) in 
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2015. According to the Philippine Statistics Authority (PSA), the data includes level of consumption 
by item of expenditure and its sources. It also presents spending patterns of families and other related 
information such as number of family member, occupation, age, educational attainment of household 
head and other family and housing characteristics. In line with the objective of this paper, data 
associated with income and expenses is given attention. Since family income is of numeric data type 
by nature, a multiple linear regression is deemed fit to determine significant variables that drive 
family income using more than one other variables. These attributes were considered because they 
represent the household characteristics through the household heads’ descriptions and family 
compositions.  
 The classification of income classes of Filipino households was adopted from Albert et al. 
(2018) which outlines the indicative range of family monthly incomes, for the a family of five, based 
on 2017 prices. The income clusters are shown in table 1. 
 

Table 1. Indicative range of monthly family incomes (Albert et al., 2018) 
 

 
 

Moreover, the software Microsoft Excel was used for data cleaning and formatting instances of 
the data. The file was converted to comma separated values (.csv) format and was loaded to Sublime 
Text Editor to be converted to an attribute relation file format (.arff). The ARFF file is then loaded to 
Weka for data analysis. 
 
 
4. Results and Discussions 

 
4.1 Descriptive 
 

 

4.1.1 Profile of Income Classes 
 
The data from the FIES 2015 survey (Philippine Statistics Authority, 2015) was analyzed using 
descriptive analytical techniques to show the income and expenditure patterns of Filipinos 
households. There is a total of 41,544 respondents; most of which belong to Cluster 2 bracket. The 
minimum, maximum, and mean income for each cluster is presented in Table 2. 

 
Table 2. Income Clusters generated for Average Annual of Households 
 

 
 

 
For the type of household among Filipinos, majority of the families across all clusters belong to a single 
family depicted in Table 3, which consists of more than 50% across each cluster's total population. 
There are almost none or no percentage of families composed of 2 or more non-relative members in the 
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household. 
Table 3. Distribution of Household Types 
 

 
  

It is also worth reflecting that most of the Filipino households’ sources of income came from 
salaries and wages among clusters 1 to 6. As seen also in table 4, the secondary source of income for 
all clusters except cluster 2 is from other sources of earnings, while cluster 2 is from entrepreneurial 
activities. For the rich group bracket, their primary source of income came first on entrepreneurial 
activity (44.19%), followed by other sources of revenue (34.88%). This is because families belonging 
to this group are entrepreneurs and business-oriented (Ulep & Dela Cruz, 2015). 

 
Table 4. Sources of Income across income clusters 
 

 
 
4.1.2 Profile of Expenses 
 
 

For the average income and expenditure styles, Table 5 showed the Filipino’s earning and spending 
pattern across income clusters. Based on the identified and accumulated expenditures, most Filipinos in 
the Cluster 1 and 2 depict a negative savings amount. 
 
Table 5. Average Annual Family Income, Expenditure, and Savings 
 

 
 

Savings are computed from the average income deducted by average expenditure. This 
relationship is known as the consumption schedule (Leonard, 2018). Interestingly, the first two clusters' 
savings values are negative. This is attributed to Filipinos on these clusters having no proper financial 
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management skills where they may not know how to handle a hard-earned money and just spend it 
spontaneously (Hunter & Adal, 2017; Te, Japson, & Velecina, 2017). In effect, money is spent even 
when there is not enough income to cover it. Spending among Filipinos falls on the aggregated 
expenditures. From Table 6, t is worth noting that Clusters 1, 2, and 3 spent most on Food & Resto 
followed by expenses on House, rent and utilities including water and electricity. This means that food 
occupies almost half of the total income of households belonging to these clusters. 
 
Table 6. Distribution of Expenditures Across Income Clusters 
 

 
 

 
For Clusters 5, 6 and 7 they spent inversely from the previous clusters where House, Water and 

rental values come first before Food and Resto. In comparison, for a developed country such as 
Singapore, majority of their income is also spent on housing and housing related expenditures 
accounting for 28.9% of their monthly expense (Singapore, 2019). Interestingly, Cluster 7 spent second-
most of their income to miscellaneous goods and services which consists of medical care, special 
occasion expenses and even crop farming spending while Cluster 6 spent the most on transportation and 
communication. 
 
4.1.3 Associations 
 
The amenities inside every household were also determined from appliances, transportation medium 
and personal devices. These data points were extracted in order to present additional household 
characteristic patterns that may have an influence on family’s expenses and convenience brought by 
their income. To reveal possible interesting relationships, an association rule mining was done through 
Apriori algorithm in Weka.  
 Apriori algorithm is a widely used and important algorithm for association rule mining. The two 
major steps executed by Apriori algorithm include frequent itemset generation to find all itemset that 
satisfies the minimum support (minSup) threshold and association rule generation to extract all high 
confidence rules from the generated frequent itemset. Setting the minimum metric (minMetric) to 0.90 
and number of rules to 10 (numRules), the following rules and associations with the corresponding 
confidence level are shown in Table 7. 

 
Table 7. Top 10 Best Rules using Apriori Algorithm in Weka 
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 It can be gleaned from Table 7 that, with 98% confidence level, most households who own 
washing machine also own television. The following associations were also towards ownership of 
television and cellular phones. The association rules generated were reflective of the top five most 
visible household convenience in Filipino homes. Based on the data, cellular phones dominate Filipino 
homes with maximum of 10 units in a household. Television comes in second with a maximum of 6 
units in a household. It is then followed by CD/VCD/DVD players and refrigerator or freezer with 
maximum of 5 units per every household. Lastly, washing machine comes in with a maximum of 3 units 
in a given household. Other convenience considered from the data include personal computers, 
motorcycle or tricycle, stereo set, stove with oven or gas range and air conditioning units. The bottom 
three, considered as the least visible among all households across income brackets include car, jeep or 
van, landline or wireless telephones and motorized banca.  
 
4.2 Predictive 
 
4.2.1 Income and Expense Projection 
 
The prediction of an unconditional welfare distribution, such as income and expenditure is deemed 
important particularly for inequality, development studies and poverty (Dai, Sperlich, & Zucchini, 
2012). Both income and expense data were forecasted using time series and linear regression as the base 
learner configuration in Weka. The historical data from year 2000 up top year 2012 for income and 
expenditures were culled out from reports in the Philippine Statistics Authority website as the working 
data set is only for year 2015. Not considering other economic factors that may affect income and 
expenses such as inflation and prices, the time series projected the next five units and a yearly 
periodicity and timestamp.  Taken together, the estimated annual amounts of income and expenses are 
presented in Table 8. 
 

Table 8. Projected Annual Income and Expenditure 
 

Year Projected Average Annual Income Projected Average Annual 
Expenditure 

2000             144,039 118,002 
2003             148,000 124,000  
2006             173,000 147,000  
2009             206,000 176,000  
2012             235,000 193,000  
2015             267,000 215,000  
2018*       297,607.2924* 239,327.9861* 
2021*       328000.0505* 262741.5342* 
2024*       358494.4463* 285953.8305* 
2027*       389088.4699* 309121.8347*  
2030*       419743.3629* 332280.0911* 

  
 From Table 8, it can be deduced that there is a direct relationship where income increases, 
expenditure is expected to increase as well. This consumption schedule suggests that where there is 
more money or hopes of income, the more goods are purchased by consumers (Leonard, 2018). 
However, as this projection results represent data across multiple income brackets, those belonging to 
lower clusters may experience having to spend on expenditures even when there is not enough income 
to cover them. This relationship between expenditures and savings which may stem from behavioral 
and structural reasons may also be explored in further studies. 
 
4.2.2 Determinants of Income Using Multiple Regression Analysis. 
 

A multiple regression analysis is performed to variables used for income predictor modelling using 
Weka. The analysis relates to household characteristics including family size, number of household 
non-relatives, number of households with members below 5 years old, number of households with 
members ages 5 to 17, number of employed household members, household head age,  household head 
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sex (coded as 1= male, 0= female), two (2) dummy or indicator variables reflecting household type 
(reference group: single family), three (3) for household highest educational level (reference group: 
none to elementary undergraduate) and four (4) for household marital status (reference group: single) 
while five (5) for household head employment status.  In multiple regression, the regression coefficients 
associated with the dummy variables are interpreted as expected difference in the mean of that particular 
outcome variable as compared to the reference group, while holding all other predictors as constant. 
 By default, Weka sets eliminateColinearAttributes and attributeSelectionMethod settings to true 
to remove highly correlated input attributes and perform feature selection to only select those relevant 
attributes as attributes that are unrelated to the output variable can negatively impact performance. In 
addition, while classification results from Weka may yield a model for every cluster, a more robust 
model that applies to all clusters is deemed more relevant to assess income as income is distributed as 
a whole and not per cluster. The results are summarized in Table 9. 
 It can be gleaned from Table 9 that with α = 0.05, many of the predictor variables associated with 
income are statistically significant. Age, for example, has a significant effect on income. As household 
head ages, the income may also significantly increase, as observed in salary schemes. As for marital 
status, a married household head is more likely to earn more among all marital status groups and as 
compared to being single. The significance of having more family members may be related to having 
more employed family members as having non- earning members such as those with ages below five 
years or from five to 17 years old are deemed to affect income negatively. Also, having more non-
relatives in a household resulted to a positive effect as compared to having a single or extended family 
type. More likely, these results are also attributed to having more members who are capable to earn. In 
addition, it can be inferred that educational levels of household heads and employment status are highly 
significant predictors of income. However, household sex, although significant at α = 0.05, is not 
suggestive of income as it negatively influences it. 
 
Table 9. Multiple Regression Summary 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4.3 Prescriptive 
 
From the results of predictive analysis on drivers of income in households, some prescriptive analyses 
can be derived.  Interestingly, in terms of education levels, it is evident that having a college degree and 
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above will more likely increase one’s capacity to earn more income as compared to other reference 
groups. Similarly, this result is reechoed by studies from  other neighboring countries as reported such 
as Singapore, India, Vietnam and Thailand (Calderone, Sadhu, Fiala, Sarr, & Mulaj, 2018; OECD, 
2010; Tran, Tran, Tran, & Nguyen, 2018). As education brings significant influence on income levels, 
it relates to a lesser probability of belonging to a lower-class income. The model resonates this result 
and it calls for possible projects relating to it as strengthening our education system and making it more 
available for the people will positively result to a movement in the capacity for income generation 
thereby affecting income classification in the future. 

In addition, employment status also portrays a significant effect as working in a government 
and being an employer in a family or own business significantly affect a household heads’ income 
generation as compared to other reference groups, more so with being unemployed. Working for the 
government has been one of the pressing and demanding levels of employment that may decrease a 
household’s probability to belong to a lower class income (Villejo et al., 2014). Consequently, a 
significant growth rate of budget for personal services in the government as well as the implementation 
of salary standardization law is encouraged. Similarly, in Singapore for example, job security has 
become an important consideration for job seekers where being a civil servant means having a job that 
is guaranteed to be rather stable (Smith, 2019).  

This paper also explored the possibility of a particular household to improve their level of 
income cluster in relation to expenses thereby moving one step higher, especially the poor bracket to 
lower middle-income class. We identified the average family income of cluster 1, and 2 as decision 
variable and the projected income value, respectively for the cluster 1 to move to cluster 2 group. We 
also identified the top seven (7) variables where Filipino family spends most.  

Applying formulas and constraints using MS Excel Solver (Winston, 2011) to possibly generate 
an effect on the current income value of cluster 1, the solver reported an infeasible result. This means 
that regardless of lowering the value of the identified constraints on expenditures, it still does not 
significantly affect the value of the income to go higher (Ismail & Tendot Abu Bakar, 2012). However, 
solver suggested that for the Cluster 1 to advance in next income ladder, the average income should be 
increased to a greater value or the other sources of income should also be greater than the current income 
average. As revealed from literatures, most Filipinos at the lower income bracket spend most of their 
hard-earned money on food and necessities (Burger Chakraborty, Sahakian, Rani, Shenoy, & Erkman, 
2016), and regardless of how small the income they received, the spending behavior have always been 
higher than current income they have (Ulep & Dela Cruz, 2015). Filipinos also have a behavior to spend 
on things that are not their immediate need (Schanzenbach, Nunn, Bauer, & Mumford, 2016; Te et al., 
2017), and to spend spontaneously thinking that money could be earned in some other way (Pew 
Research Center, 2016). Consequently, this projects a  compelling need for financial management skills 
that would somehow guide Filipino household on spending smartly (Hunter & Adal, 2017).  

In comparison with Singapore, they reported that they exhibit real growth in terms of average 
household income from work per household member based on cumulative data from 2013 to 2018 
(Singapore, 2018). Along this line, their expenditure data also shows an increasing trend as it grows 
relative to the spurt of income (Singapore, 2019).While income grows, households also tend to alter 
their spending patterns rapidly (Jappelli & Pistaferri, 2010). Apparently, household spending is 
considered a core driving force of economic growth as it represents more than half of GDP in most 
developed economies (Chai, Rohde, & Silber, 2015). In this case, increasing the capacity to generate 
income should be improved as it gives a long—term benefit as compared to just cutting down expenses. 
The ability to build wealth is not all about cutting expenses to save money (Loudenback, 2019). 
Accordingly, cutting on expenses will hurt the economy in the short run due to the decrease in demand 
and in return, government money to be propelled into the economy will also be less (Romer, 2011). As 
a result, a focus on increasing income thereby increasing demand should also be considered. As such, 
this paper is encouraging the government to develop policies that may open opportunities for 
households to generate income through entrepreneurial, employment and educational opportunities. 
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5. Conclusions & Recommendations 
 
The study was able to present variables that may be considered in the policy development and 
strengthening of existing government programs by revisiting policies and ensuring its strict compliance, 
as an intervention to raising the quality of life of Filipinos. Two significant factors based on the 
predictive model of income emerged: education and employment. As education may increase the 
likelihood of  full-time employment, thereby giving people access to high incomes, low level of 
education deprives people’s capacity to overcome economic challenges (Ross & Mirowsky, 2003). In 
effect, education should remain a priority of the government by holistically targeting students’ and 
teachers’ welfare that shall anchor developments in the system of schools in the country. Moreover, as 
instinctual as it can be, employment may drive households’ quality of life as having a good and decent 
job capacitate members ability to provide for the household. While government policies are in place for 
entrepreneurs, it is also worth venturing into new and radical ways for capitalization in order to open 
an alternative source of financing to combat existing challenges faced by micro, small and medium 
enterprises (Aldaba, 2012). Moreover, programs that will anchor sufficient available jobs should also 
be pursued continuously to decrease the rate of unemployment in the country. As households tend to 
diversify when they become more affluent, policies or programs that shall boost households’ capacity 
to generate more income from different sources is also encouraged. 

However, this study is not without limitations. While it provided evidence on variables that 
may significantly affect the living conditions of Philippine households, this study remains to be 
exploratory in nature by applying data mining techniques in determining a predictive model for income 
using household head and individual characteristics and descriptively presenting expenditure patterns 
of families. It is also the interest of this study that other household variables based on the data be checked 
as other combination of factors from the FIES data set may yield a better model with higher predictive 
power towards income. Also, the prediction of income and expenses did not consider any underlying 
economic factors such change in prices and inflation rates. As such, the prediction may have a 
significant difference from the actual result. Moreover, the use of historical data of FIES before 2015, 
if and whenever available, may also be done for comparison and for richer data analysis. Nevertheless, 
results relating to determinants of income need to be given attention while other factors can be added 
for further studies to create a more robust model in the future.  
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