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ABSTRACT
It has been proposed four schemes of dichotomization for the four household level
quantitative variables – area of land holding, geographic accessibility to the nearest
market centre, number of children under 15 and number of literate members of
working-age – with justification in the selection of threshold value for each variable
to dichotomize into disadvantaged and advantaged group of households using the
Nepal Living Standard Survey 2010/11 data with 5988 households and 28,670 of
their household members. Association of each dichotomized variable with
household level poverty status (poor/non-poor) was found highly significant.
Finally, the proposed schemes of dichotomization have tested empirically for their
ability to differentiate the poor people into two categories - ‘more vulnerable’ and
‘less vulnerable’ - by fist estimating the three measures of poverty – head count
index, poverty gap index and squared poverty gap index - of each group of
population and comparing the estimated measures between the disadvantaged and
advantaged group of populations. Statistical analysis has been performed by using
IBM SPSS version 20. To a large extent the proposed schemes of dichotomization
have found to differentiate the poor people into two groups; for example, the head
count index of the disadvantaged group of the number of children under 15 is 3.1
times higher than that of the advantaged group. The results of this paper are
expected to be useful to the policy makers and development planners of Nepal for
focusing their poverty reduction program towards the more vulnerable group of
population as well as academician.
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1. Introduction
Several statistical methods are available for
assessing the association of a dichotomous
variable with a set of quantitative variables, not
necessarily all continuous. When dichotomous
variable is treated as dependent variable and the
set of quantitative variables is treated as

independent variables, the association can be
assessed through logistic regression which
assesses the effect of independent variables on
dependent variable simultaneously. When the
dichotomous variable is treated as grouping
variable and the set of quantitative variables are
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treated as test variables, the association can be
assessed through independent samples t-test
which assess the association by comparing the
two group means of each quantitative variable.
The former method is more rigorous from both
theoretical and practical point of view than the
later method. However, the use of later method
faces the problem of normality assumption
which means each test variable has to follow
normal distribution within each of the two
categories of the grouping variables since the ttest was developed under this normality
assumption. Conceptually the normality
assumption is hard to justify when a test variable
is discrete. When normality assumption fails,
instead of independent samples t-test it is a
common practice to use Mann-Whitney test.
Nonetheless, the Mann-Whitney non parametric
test transforms the quantitative variables into
their rank orders and the test works on rank
ordered data, and the test results are not easily
understandable to wider users. The association
between a binary variable with a set of
quantitative variables having only two levels,
the association can also be assessed through
biserial correlation. The less frequently used
method is to first dichotomize each independent
variable using a rationally defined threshold
value and then use either logistic regression or
use Chi-square test for the dichotomous variable
and each dichotomized quantitative variable.
Several scholars have discussed the advantages
and disadvantages on this less frequently used
method [1-3]. Sometimes, dichotomization of
quantitative variable is absolutely necessary.
For example, dichotomization of per capita
consumption expenditure using poverty line as
threshold value is absolutely necessary in
measuring monetary poverty.
This paper has two-fold objectives. First
objective is to dichotomize the four household
level quantitative variables by justifying in the
selection of threshold value for each variable,
and assess the association of the four
dichotomized variables with the dichotomous
variable - poverty status (poor/non-poor).

Second objective is to estimate the three
measures of poverty – head count index, poverty
gap index, and squared poverty gap index – for
all the four dichotomized variables in order to
investigate the ability to differentiate poor
peoples into ‘more vulnerable’ and ‘less
vulnerable’ through the estimated measures of
poverty.
2. Materials and Methods
The main source of data of this study is NLSS
III which provides household level data on
socio-economic and demographic variables of
5,988 households and 28,670 household
members. The available data on the variable
‘household poverty status’ was taken as binary
variable by assigning code 1 for poor and 0 for
non-poor. In this study a household is defined as
poor (non-poor) depending upon the per capita
expenditure of the household members falls
below (above) the poverty line of NRs 19,261.
The un-weighted and weighted proportions of
poor households were correspondingly 18.5%
and 20.0%. Similarly, un-weighted and
weighted proportions of poor household
members were correspondingly 23.4% and
25.2%.
Out of many household level variables that
influence the monetary poverty, only the
following four quantitative variables are
considered in the present study.
1. Area of land holding
2. Geographic accessibility to market
center (defined in the present study by
time taken in minutes to reach the
nearest market irrespective of transport
mode)
3. Number of children under 15
4. Human capital (defined by number of
literate members of working-age (15 –
64 years)).
The available data on the above four variables
were dichotomized. The main reason for
dichotomization of each of these variables is to
divide the households into two groups:
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advantaged and disadvantaged group with
respect to each variable. The rationale behind
such demarcation of households is that the
disadvantaged group of households would be in
a more difficult position to escape out of poverty
than the advantaged group of households. The
process of dichotomization, particularly
choosing the threshold value for each of the four
quantitative variables is rationalized below.
2.1 Dichotomizing households by area of land
holding
The available data on land holding is highly
skewed (skewness = 5.55) with extremely high
measure of kurtosis (excess of kurtosis = 65.15),
and considerable number of households had no
lands. As a result, analysis based on original
data suffers from various problems. Moreover,
farm size is not a good determinant of poverty
[4]. In this context, analysis based on
dichotomizing the quantitative variable is more
sensible than analyzing the data as it is. In view
of this fact, the threshold value for this
quantitative variable was chosen to be 0 which
demarcates households into two groups - one
group of households each had no land
(disadvantaged group) and the other group of
households each had land (advantaged group).
2.2 Dichotomizing households by the number
of children under 15
Children under 15 are considered as dependent
population in the sense that their basic needs
have to be fulfilled by their parents. In this
context, large number children would be burden
to parents. As a result large number of children
aggravates poverty [5]. However, small number
of children is desirable. The ideal number of
children responded by women respondents on
an average was 2.1 and by men respondents was
2.3 in 2011 [6]. Based on these results, the
threshold value of 2 is used for dichotomizing
the quantitative variable. This threshold value
demarcates the households into two groups one group of households each had more than
two children (disadvantaged group) and the
other group of households each had less than or
equal to two children (advantaged group).

2.3 Dichotomizing households by the number
of literate working-age members
In the context of Nepal, number of illiterate
persons in a household is major disadvantage of
the poor households [5]. In view of this fact, the
household level quantitative variable “the
number of literate members of working-age”
was selected and converted it into dichotomous
variable by grouping the households into two
groups: one group of households each had no
literate member of working-age (disadvantaged
group) and the other group of households each
had at least one literate member of working-age
(advantaged group).
2.4 Dichotomizing households by access to
nearest market
The available data on access to nearest market
center is highly skewed (skewness = 3.46) with
high measure of kurtosis (excess of kurtosis =
16.74). The mean and median of the time taken
to reach market center in minutes are
correspondingly 80.63 and 30.00. The analysis
based on dichotomizing the quantitative
variable is more sensible rather than analyzing
the data as it is. In view of this fact, the
threshold value for this quantitative variable
was chosen 30 minutes which demarcates
households into two groups - one group of
households each is required more than 30
minutes to reach market center (disadvantaged
group) and the other group of households each
is required less than or equal to 30 minutes
(advantaged group). The threshold value of 30
minutes is taken because it is a common in
Nepal [7].
2.5 Test of association
The association of poverty status with each
dichotomized variable is assessed using Chisquare test and effect size of each test is
measured by Phi-coefficient whose values range
from -1 to 1. Just like the correlation coefficient,
a negative value of Phi-coefficient indicates that
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when one variable increases, the other decreases and planning program of poverty reduction.
and a positive value indicates that when one Academicians are also using three measures in
variable increases, so does the other.
their academic work [10 - 21].
2.6 The measures of poverty
In contemporary studies three measures of
poverty are used. They were originated from a
class of poverty measures P() introduced by Foster-Greer-Thorbecke [8], and expressed as
P (α ) =

1
N

y 

1 − i 

z 
i =1 
q

α

where  is index  0, q is the number of poor
peoples, N is the total number of individuals, z
is the poverty line, yi is the per capita
consumption expenditure and sum of the
expression within parentheses is total poverty
gap expressed as a proportion of the poverty
line. In particular, P(0), P(1) and P(2)
correspondingly yield the three measures of
poverty – such as head count index, poverty gap
index and squared poverty gap index. The
measure P(0) is also known as head count ratio,
incidence of poverty or poverty rate. It is a
simple concept to understand and, therefore,
widely used in political debate. However, it
does not take into account of how poor the poor
are, and this issue is addressed by the measure
P(1) which in simple term measures how far
away the poor peoples are from the poverty line,
consequently P(1) satisfies the Monotonicity
Axiom of Amartya Sen [9] and larger the value
of P(1) larger the investment and effort would
require to alleviate poverty. However, the
measure P(1) does not take into account of the
inequality in distribution of per capita
expenditure among poor, and this issue takes
into account by the measure P(2) and
consequently P(2) satisfies the Transfer Axiom
of Amartya Sen [9]. The two measures – P(1)
and P(2) – are difficult concept to understand
and, therefore, they are not widely used in
political debate but they are useful for policy
makers as well as for academicians.
Several developing countries, including Nepal,
have been estimating and using the three
measures of poverty for monitoring, evaluation

All the statistical analysis has been performed
by using IBM SPSS version 20.
3. Results and Discussions
The results of this study are summarized in three
tables where the first table displays the
descriptive statistics of quantitative variables
for the disadvantaged and advantaged group of
households, the second table displays the
association between the dichotomized variables
with poverty status, and finally the third table
provides weighted estimates of the three
measures of poverty for the disadvantaged and
advantaged group of population where weights
are the population weights provided by CBS in
the data file.
Table 1 shows that among the total 5,988
households, around 29% of have no land, 48%
have at least three children, 26% have no literate
persons of working age and 19% have poor
access to market. The mean difference between
advantaged and disadvantaged is highest in the
variable ‘access to market’ and least is in the
variable ‘area of land holding’. Skewness is
positive in all variables.
Table 2 shows that the percentage of poor
households is larger among the disadvantaged
group of households than among the advantaged
group. Within group difference in percentage of
poor is highest in the variable ‘number of
children under 15 and least in the variable ‘area
of land holding’. All four dichotomized
variables were found statistically significant
with poverty status. The effect-size for each
Chi-square test is positive and it is minimum for
the test of association between the dichotomized
variable of access to market center and poverty
status, and it is maximum for the test of
association between the dichotomized variable
of the number of children under 15 and poverty
status.
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Table 1: Descriptive statistics of quantitative variables by group

Status of land holding:
With land (0) - AG
Without land (1) – DG
Number of children under 15:
At most 2 (0) - AG
At least 3 (1) - DG
Number of literate working-age
members:
At least one (0) - AG
None (1) - DG
Access to nearest market center:
Having better access (0) - AG
Having poor access (1) - DG

% of
households

Mean

Std. Dev.

Skewness

71.2
28.8

0.36
0.00

0.55
0.000

5.00
NA

52.0
48.0

0.96
3.73

0.83
1.10

0.07
2.50

73.8
26.2

2.23
0.00

1.28
0.00

1.61
NA

80.7
19.3

13.91
152.96

11.42
148.86

0.12
2.77

Note: Figures within parentheses are coding scheme (0 for advantaged group and 1 for
disadvantaged group). The dichotomous variable - poverty status – is coded as follows: 0
for non-poor and 1 for poor. AG = advantaged group and DG = Disadvantaged group NA:
Not Applicable.
Computed from NLSS-III (2010/11)

Table 2: Association of dichotomized variables with poverty status

Status of land holding:
With land
Without land
Number of children under 15:
At most 2
At least 3
Number of literate workingage members:
At least one
None
Access to nearest market
center:

% of poor
households
Within group

Chi-square &
p-value

Phi-coefficient

15.0
27.0

114.9
(p<0.001)

0.14

11.0
40.0

653.0
(p<0.001)

0.33

16.0
31.0

142.0
(p<0.001)

0.15
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Having better access
Having poor access

11.0
26.0

206.7
(p<0.001)

0.08

Computed from NLSS-III (2010/11)

Table 3 shows that the scheme of dichotomization for each quantitative variable is able to
differentiate poor peoples as ‘more vulnerable’ and ‘less vulnerable’ very distinctly according to
each of the three measures of poverty. Comparison of the estimated three measures of poverty with
the corresponding estimate of the national level, each estimate of each advantaged group of
population is below the estimate of the national level, on the contrary each estimate of each
disadvantaged group of population is above the estimate of the national level.
Table 3: Three measures of poverty for eight groups of household population
Variables

Head Count
Index
(P(0))×100

Poverty Gap
Index
P(1)×100

Square Poverty
Gap Index
P(2)×100

21.4
32.9

4.5
7.5

1.4
2.6

13.5
41.4

2.4
9.6

0.7
3.3

21.5
41.7

4.3
10.4

1.4
3.9

16.3
32.1

3.3
7.1

0.9
2.5

25.2

5.4

1.8

Status of land holding:
With land (LV)
Without land (MV)
Number of children under 15:
At most 2 (LV)
At least 3 (MV)
Number of literate persons of working
age:
At least one (LV)
None (MV)
Access to nearest market center:
Having better access (LV)
Having poor access (MV)
National level of estimates

Note: LV = Less Vulnerable and MV = More Vulnerable.
Computed from NLSS-III (2010/11)

The extent of differentiations of poor people by
the scheme of dichotomization varies across the
dichotomized variables. For instance, the ratio
of the head count index of the more vulnerable
group to that of the less vulnerable group of
population is highest for the dichotomized
variable of ‘the number of children under 15’
and the ratio is 3.1 showing that the head count

index of the more vulnerable group is 3.1 times
higher than that of the less vulnerable group of
population. Such ratios for the poverty gap
index and the squared poverty gap index of the
same
dichotomized
variable
are
correspondingly 4.0 and 4.7. Whereas the ratio
of the head count index of the more vulnerable
group to that of the less vulnerable group of
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population is lowest for the dichotomized
variable of ‘the status of land holding’ and the
ratio is 1.5 and such ratios for the poverty gap
index and the squared poverty gap index are
correspondingly 1.7 and 1.9.
4. Conclusions
Dichotomization of a quantitative variable with
the aid of a reasonable threshold value in
poverty analysis is a useful strategy because this
study to a large extent succeeded to show that
such dichotomization scheme differentiates the
poor people into two groups ‘more vulnerable’
and ‘less vulnerable’, so that the policy makers
and development planners focus their poverty
reduction program towards the more vulnerable
people. Among the more vulnerable household
populations of those households having three or
more children under 15 is the most vulnerable.
A baffling issue ‘why the poor households tend
to have large number children?’ has to be
resolved because for the reduction of the
number of children from the most vulnerable
group of households. The currently available
data fail to resolve this issue. The impact of
outmigration of literate and young population
for employment as well as settlement in abroad
was seen in the dichotomized variable of the
quantitative variable ‘the number of literate
persons of working-age group’.
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