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Itiis empirically proven fact that households with more assets and better human
capitatl are those who are capable to consume more incomes on their children’s education.
Education is considered as an obliging of economic and social development of the nation.
Educated people are usually more apISreciated in the society. However, heavy
investments in children's education may cause of sinking the quality of life, dissimilarity

in children's educational achievements and in order broaden social inequality.
2.3 Review of Studies Related to Pakistan

Many researchers in Pakistan analyzed the factors that influenced the HHEE. Tobit

regression and hurdle model are used for the purpose of different kinds of data analysis.

Aslam and Kingdon (2008) investigated the gender wise HHEE in Pakistan. This
study used secondary data of Pakistan Integrated Household Survey (PIHS) obtained
from Pakistan Bureau of Statistics (PBS) for the period of 2002. For analysis purposes, it
applied angle curve technique and calculated descriptive statistics. The empirical study
found some significant facts that household expenditure on males was more than females.
In Pakistan HHEE were 4.6% of the total household expenditure on the average, urban
people spending 6.7% and rural people spend 3.5% HHEE. The gender discrimination

with regard to HHEE was strong in Baluchistan, KPK and FATA.

Holmes (1999) empirically analyzed that the families of Pakistan spend a
significant quantity of expenditures on education. The key findings of the studies,
parent’s education is an important determinant of both boys’ and girls’ education, with

mother's education, applying a greater impact on girls’ education and father’s education
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effecting more seriously the education of boys. Household income is also a key factor in
influencing children's education and its influence is larger for females. The mainstream of
educational resources in Pakistan is reserved for improving access to primary level

schools. Distance to primary school does not affect to children's education, while

distances ‘to middle and secondary schools are significant factors of final education

achievements.

Irfan et al. (2013) measured the Labor force market gender discrimination with
regard to occupation in Pakistan. In this study utilized secondary data obtained from
Pakistan Bureau of Statistics (PBS) about Pakistan Labor Force Survey (PLFS) for the
period of 2009-10. First, they calculated Duncan dissimilarity index and then they applied
Tobit regression model to find out the effect of education, age, sex and training on
Duncan dissimilarity index. The key findings of the study, occupation of the manger were
larger discrimination effect as compare with other occupations. This study also found that

as the level of education increased the gender discrimination decreased.

Usman et al. (2015) examined allocate, economic, technical efficiency of gladiolus
cut flower farms in Punjab, Pakistan. This study uses primary data of 100 farmers that
was obtained from district Kasur Pakistan in 2011. There is used Data Envelopment
Analysis (DEA) technique and Tobit regression model for analysis p_ilrpose. It is found
that new production tools were necessary for increasing gladiolusiproduction. Results
showed that seed source, tenant farmers, age, and family labor had negative and

statistically significant effect on the inefficiencies of gladiolus farms.
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Bircan and Tansel (2006) measured the household expenditure on private tutoring in

Turkey. It utilized secondary data obtained from a state institute of statistics of turkey
abOL;I Hopsehold Expenditure Survey (HES) for the period of 1994. To avoid from
censoring affect they used Tobit model. There is found that total household expenditure,
hou;ehold head’s, age, education and location had positive and significant effect on
expenditure on private tutoring. However, the outcomes shows the number of children in

1

the household, had negative effect on expenditure on private tutoring.

Quang (2006) investigated the factors that affect the household expenditure on
children’s education in Vietnam. This study uses the secondary data attained from
Vietnamese Household Living Standards Survey (VHLSS) for the period of 2006. This
study utilized the Tobit model to analyze the different models to determine this
relationship. The study found that the total income of a household, household’s head
education, occupation; sex and marital status were positive and significant effect on

household expenditure on children’s education.

Qian and Symth (2011) analyzed parent’s expenditure on children's education in
China. This study examined the elements that determine the children’s domestic and
foreign education expenditure. It used secondary data of 32 cities of china that obtain
form China Mainland Marketing Research Company (CMMRC) for the period of 2002. It
used a Tobit regression model for analysis purpose. The authors in this study found that
total household income positive and significant effect on children, domestic and foreign

education expenditures. This study also found that household’s mother’s education and
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of zeroes and Ordinary Least Square regression coefficients in situation were bias and
inconsistent. There is also found that Tobit estimates were more sensitive than OLS

estimates to the presence of zeroes in the data.

CHI and QIAN (2015) empirical analyzed education expenditure level, ratio of

expenditure to household eamings, and dissimilarity in this expenditure. This study

-utilized Urban Household Surveys conducted by the China National Bureau of Statistics

(CNBS) for the period of 2007 and 2011. This study applied ordinary least square
regression and found that education expenditure incurred outside the school significantly
contributed to improved household education expenditure. Compulsory education
programs had positive effected the curbing in school education expenditure. However, it

had not prevented the rapidly growing education investiment outside school
2.5 Summary

Household expenditure in education are effected by an extensive variety of factors,
which, ctan be assorted into different categories a) Household head’s characteristics,
specifically, sex, age, education and work status b) Household characteristics,
particularly, type, size, total income, total consumption and the turn of the children going
to school. ¢) Household social context, especially, region, area and year. In many
previous studies the authors used Ordinary Least;Square (OLS) regression, logistic
regression and some other techniques. However, they ignored the censoring effect
because many families were categorized by no educational expenditure, its causes of
biased and inconsistent results. The results, based on Tobit regression and hurdle model

can be found more accurate and consistent.
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| CHAPTER 3

? MATERIALS AND METHODS

3.1 introduction

In this chapter, we describe in detail the miaterials and methods used in present
study. These contain details of model specification, sample size, data, and of variables,
statistical methods for data analysis like a Tobit regression, hurdle model and other
descriptive statistics of dependent and explanatory variables. Features of the HHEE, each

is described in the sections below.
3.2 Model’s Specification

In the present study, we estimate the HHEE and main factor that affecting the
HHEE in Pakistan. Following Tobit regression and hurdle model are used for the
determination. The households with no or zero expenditure on education are censored

(Sofia 2012; Quang 2012).
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3.3 Data and Construction of Variables

In this section we explain the source of data and construction of variables.
3.3.1 Sources of data

In this study, we used secondary data published by Pakistan Bureau of Statistics
(PBS) about Household Integrated Econofnic Survey (HIES) for the period of (2010-11).
Pakistan bureau of statistics starts Household Integrated Economic Survey (HIES) in
1963. Since then, Pakistan Bureau of Statistics (PBS) has been conducted HIES but with
uneven gaps. In order to see the requirements compulsory by new accounting system, the
HIES questionnaire was reviewed in 1990 which was used to conduct four succeeding
rounds of Household Integrated Economic Survey (HIES). Pakistan bureau of statistics
starts a new survey known as the Pakistan Integrated Household Survey (PIHS) in 1998-
99 and they also include information about HIES in this survey, which is recognized as

Pakistan Social and Living standards Measurement (PSLM) survey.

PSLM survey sources of different socioeconomic -variables like individual’s
respondent’s income, age, education, health, gender, marital status, assets in possession
etc. and its pattern of urban and rural households at district provincial and national level,
data also provided information individually for males and females. The Household
Integrated Economic Survey (HIES) is a sub part of PSLM survey included some extra
information about detail of household Expenditure like Expenditure on food items,

Expenditure on medical care, expenditure on education, etc.
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pro3

=1 if respondent belongs to KPK Otherwise 0

! pro4 =] if respondent belongs to Baluchistan Otherwise 0 pro4
b
Institution
Type * Type of Children education institute
TCEI = 1 if respondent’s children are Not going to4S<':hoo] TCEIl
TCEI2 = 1 if respondent’s children are going to government
institutes Otherwise 0
TCEI3 =1 if respondent’s éhi]dren are going to private
institutes Otherwise 0
TCEI4 =1if rési)ondent’s children are going to both
government and private institutes Otherwise 0
Education J
‘edul =1 if the household head education below primary | edul
Otherwise 0
edu2 =1 if the household head education is primary
Otherwise 0
edu3 =1 if the household head education is lower
secondary Otherwise 0
edud =1 if the household head education is secondary
Otherwise 0
edu$ =1 if the household head education is upper

secondary Otherwise 0

20
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edu6 =] if the household head education is graduation

(14 years of education)Otherwise 0

edu? =] if the household head education is master and

above Otherwise 0

LnHHEX Natural logarithm of annually Household Expenditure

on Education

v

3.4 Methodology of Analysis

Tobit model is also called censored regression model. Censoring can be from
below or from above, also called left and right censoring. The model is called Tobit
because it was first introduced by Tobin (1958), and includes aspects of probit analysis a
term coined by Goldberger for Tobin’s Probit. Thé main reasoning behind it if we include
the censored observations as dependent variable  (y = 0), the censored observations on
the left will pull down the end of the line, resulting in underestimates of the intercept and
overestimates of the slope. If we exclude the censored observations (that is, truncating
sample) and just use the observations for ‘which dependent variable (y>0), it will
overestimate the intercept and underestimate the slope. The degree of bias in both will

increase as the number of observations that take on the value of zero increases.

The Tobit model uses all of the information, including information on censoring
and provides consistent estimates. It is also a nonlinear model and similar to the probit
model. It is estimated-using maximum likelihood estimation techniques. The likelihood

function for the Tobit model, is contains of two terms, the first for non-censored

21
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observations, it is the probability distribution function (pdf) and the second for censored
observations it is the cumulative distribution function (cdf). The éstimated Tobit model
coefficients are the marginal effects of a change in the explanatory variable on metric
dependent variable (y*), the unobservable latent variable can be interpretéd in the same
way as in ordinary Linear Regression (OLS) model. But such an interpretation may not
be useful since we are interested in the effect of the independent variable on the

observable dependent variable (y) or change in the censored outcome (Long 1997).

In the social sciences it is common to estimate Tobit models like to censor
regression. Tobit regression models have been used regularly by researchers in sociology,
physiology and other behavioral sciences to estimate variables that take on values in the
zero to one range (Bonke et al 2008). Tobit regression models also have been applied to
examine variables that can get on only positive or zero values, such as time and money
expenditures (Kim et al 2010). In economics, Tobit regression models have been applied
extensively to estimate individuals’ time expenditures, including parents’ child care time
(Floro and Miles 2003). Many researchers from across the social sciences and natural
sciences are now seeing whether it is more appropriate to estimate censored regression
(Tobit) models via Maximum Likelihood (ML), linear models using Ordinary Least
Squares (OLS) model, to analyze the truncated or censored data set, because linear
models ignore the censoring effect, OLS estimators are biased and inconsistent in this

erripirical analysis (Greene 1997).

22
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3.4.1 Censoring and T_l:'uncation

In traditional OLS regression models, the data of all indicators are identified for
the whole sample. But in many situations we face the problem in which the sample is
limited due to censoring or truncation. The problem of censoring occurs when the data or
information of explanatory variables for the whole sample is known, but in response
Variable We have only limited data or information. We may be known that the response
variable is less than a certain point, but we have no idea how much less. Truncation limits
the data more severely by excluding observations based on characteristics of the response
variable. In a truncated sample all cases where the response variable is less than certain
point would be deleted. While truncation changes the sample, censoring does not .If the
response variable value is equal to or greater than the value of certain point, than
response variable is censored from below or left censored. And if the response variable
value is equal to or less than the value of certain point than response variable is censored

from above or right-censored.
Censoring from below
_ [y' ify* > LL]
0 ify* <LL
Where LL for lower limit

Censoring from above

_ [y* ify* <UL
Y= 1o ify* > UL

Where UL for upper limit

23
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Truncation from below y = [y* ify* > LL] Where LL for lower limit

Truncation from above y = [y*ify* < UL] Where UL for upper limit
3.4.2 Tobit Model

We concentrate on the impact of independent variable, x, on the response

variable, y. A Tobit model for the latent variable y*.

vit = X'iB + & g~ N(é'GZ)
Ify;* >0thany; =y;" = x'iB + &
Ify;* <Othany; =0

Py=0[x)=P(y" <0x)

Y (G JPLES. I

=P [ZS——%(EIX]
o 58)-1- o

andif (y > 0 |x)

=P (y* > 0]x)
- o(2)- o

The Tobit model is a combination-of two models one is probit model and the other is

truncated regression model. The probit model used for desecrate decision to see whether
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And y;=0if y;"<0

The likelihood influence is the probability that if y;* < 0
£ =Py <0)

= P(X,Bk + o < 0)

-0 (-4) =1 o (%) | ®

Let we have

1 - XiB) .. .
f,':g_(l)-l—o_—l——lfyi >0

=1- ¢(¥) ify," <0 (6)

Now we have one pdf (for the observed portion of the distribution) and one CDF (for the
truncated portion of the distribution) a linear portion and a probit portion. Let we take a
dummy variable say D;” and dummy variable takes the value 1 if y; > 0 and 0 otherwise.

We can write the above likelihood function as.

6 =[5 L=HB i"“")]Di [1- (%)]I_Di 7

o o

For the entire sample size the likelihood function, L is
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Figure 4. 1HHEE, by Province
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Table 4.2: HHEE in Various Types of Institutes

Type of Children, Mean (HHEiE) N (HHEIP)
Education
Institute
;
Not going to School 692.73138 2349
Government 5592.1359 3,467 ‘
Private 17267500 1,551
Both Governments 20117.589 975
& Private
Total 8081.0018 8,342

¥

¥

mean of HHEE

Figure 4.2 HHEE in Various Types of Institutes

20,000 -

15,000+

10,000+

5,000

0-

Not going to School Goverment

35

Private Both Goverment & Private










"y

@

, Table 4.4: Age Family Size School Going Children and Annual Income of

i

Household
Variable Mean Minimum Maximum
‘Age of House Hold Head | 44.22968 16 95
Total Family size of | 6.693719 1 31
House Holds
Total number of school 1.899544 ' 0 13
going children in House
Hold
Annually Income of 209015.5 0 2064000
House Holds

4.2.5 Total Annual Household Income

The total annual household income analysis results indicated in table 4.4 the

results indicate that roughly 50% of the entire number of the families received a lower

rate of earnings, less than or equal to 162000 rupees per year. The number of the families

with higher total earnings was not so great. When considering the average total yearly
earnings of the families it is estimated that the households to earn a total yearly income is

209015.5 rupees per year with a Standard deviation 179349.6.In figure 4.4 (B) the

" distribution of total annual income of households with a normal curve shown and the

shape of the distribution is positively skewed.
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4.2.8;.HHEE, by Region of the H0u§éhold
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In table 4.5 shows the distribution of region with annual household expenditures

on education. The results indicate that 4,134 households belong to urban region and 4,208
1

i

households belong to rural regions. The reSults in table 4.5 show that the urban region's

. ]
households spend on the average 11315.18 rupees on their children's education with a

;
Standard deviation 17102.371 rupees. On the other hand, households belongs to the rural

region spends on the average 4903.6987 rupees on their children's education with a

‘Standard deviation 9956.1967 rupees. Urban region households sped more income on

their children's education as compared to rural regions.
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indicate that the household head belongs ‘to the male category spends on the average
8044.5803 rupees on their children's eduz:ation with a Standard deviation 14314.614
rupeés. On the other hand household headj;belong to the female category spends on the
average 9885.963 rupees on their child;ren’s education with a Standard deviation

14760.794 rupees. Female household head spends more than the male household head.
4.2.10 HHEE, by Marital Status of the Household

In table 4.7 shows the distribution of household’s marital status with annual
household expenditures on education. The results indicate that married household's head
are 8,099 and never married household's head are 243. The results in table 4.7 show that
the married household’s heads spends on the average 8200.7886 rupees on their
children's education with a Standard deviation 14425.935 rupees. On the other hand
never married household’s heads spends;on the average 4088.6008 rupees on their
children's education with a Standard deviation 9613.4901 rupees. Married households
head on average spend more expenditure on children's education as compared to never

married household heads.
4.2.11 Annual House Holds Expenditures on Education

In this section, the analysis results of annual household expenditures on education
are presented. In table 4.8 the results of annual household expenditures on education
indicate that 8,342 households with the ave;rage spend 8081.002 rupees annually on their
children's education with a Standard deviation 14324.96. It can be measured that the
approximately 50% of the households spend 2800 rupees on their children education. The
value of skewness is 3.240084 and mean value also greater than median indicate a

44





































y

w

- (4\!

{
£

!
! i
Balufchistém. The second part of model shows that household family head belongs to KPK

spenhs 0. ;3329 % more on education per child as compare to Baluchistan.
.
The coefficient estimate of Tobit model shows that the type of child institute has a

Lo Lo -
significant effect on HHEE. The marginal effects of household’s héad that send their

4 i

children m government institutes expected to spend 7.43 percent more on education than
H

thosé households who do not send their children in schools. The marginal effects on

households head that send their children in private institutes causes to spend 8.44 percent

moré on education than those households who have no school going children. The

" marginal effects of household’s head that send their children in both private and

government institutes expected to. spend 8.22 percent more on education than those
households who have no school going children. In above discussion it shows that the
househ;)lds who send their children in private institutes spend more on education than all
other categories. The coefficients of hurdle model also show that households’ head who
admit their children in government school, private school or both have significant effect
on HHEE. The coefficient of modeling effects of household head shows that the
probability of education expenditure to admit child in Government school is 0.4479.
Hence the unit change in child to enrol;l in Government school causes to increase
1.4466% education expenditure of household. In hurdle model if household family head
enroll his child in private school, then probability of education expenditure is 0.05259.
Second part of hurdle model shows that due to admission of child in private school
causes 2.435% HHEE. If household head admit his children in both Government and

private sectors, then the probability to positive increase is 0.459. In second part of hurdle
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