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Abstract: The main objective of this paper is to develop groups of the districts of Punjab province of 
Pakistan to assess the development and the distribution of resources in the province. For tracking the 
progress towards Millennium Development Goals (MDG) for education, health, water supply & sanitation, 
government of the Punjab has conducted two Multiple Indicator Cluster Surveys (MICS) so far. The data 
from these two Multiple Indicator Cluster Survey (MICS) 2003-04 and 2007-08 is used. Cluster analysis is 
used to form the groups of the districts in Punjab. Furthermore the results of the two time spans are 
compared on the basis of cluster-wise summary statistics. The results showed a shifting of districts among 
the clusters during the period from 2003-04 to 2007-08. A little improvement in the literacy rate is 
observed in the later survey but none of the districts could achieve any of the MDGs. Inequalities in the 
distribution of resources is reflected in the analysis. The government can use the results of this study for 
future policy making.
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INTRODUCTION

The progress of a country depends upon a lot of
socio-economic factors, standard of living and health 
status of the people of that country. In developing 
countries like Pakistan, these indicators are usually very 
low. Contributing factors include poverty, low literacy, 
lack of proper sanitation and water, weaknesses in the 
health care system including insufficient focus on
preventive interventions, gender imbalances, weak
human resource development and insufficient funds.

The government of the Punjab is committed to 
reduce poverty by sustaining high growth in all aspects 
of provincial economy. An abiding challenge in
maintaining such growth pattern is the concurrent
development of capacities in planning, implementation 
and monitoring which requires reliable and real time 
data on development needs, quality and efficacy of 
interventions and impacts. Being aware of this need, 
Planning and Development department is consistently 
working on improved systems for generation of
accurate information on development needs and
impacts of the investments made through development 
budgets.

Social sectors have been a main concern area for 
the government and development outlays for these

sectors have grown multifold over the last few years. 
The government of the Punjab is committed to attain 
the Millennium Development Go als (MDGs) for
education, health, water supply & sanitation and
poverty. That would require not only provision of
adequate resources but also a very robust system for 
ascertaining the area specific needs, efficient use of 
resources and regular monitoring of the results and 
impacts. Towards this end, government, with the
assistance of UNICEF, has embarked upon periodic
conduct of Multiple Indicator Cluster Surveys (MICS). 
The first such survey was carried out in 2003-04 and 
proved to be the most important tool in determining 
government budgetary outlays for the next four years, 
particularly for the social sectors.

Multivariate statistical analysis has been widely 
applied to socioeconomic problems and particularly to 
the classification of different types of administrative
divisions (municipalities, counties or regions). To
assess the regional development, several different
approaches have been applied in literature; usually 
some sort of classification technique is employed.
Multidimensional scaling techniques [1], metric scaling 
[2] and correspondence analysis [3-5] have been used 
earlier to examine grouping and clustering of territorial 
units.
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A co-plot technique was proposed by [6, 7] for the 
study of regional disparities. A combination of factor 
and cluster analysis was used by [8] to classify the 
region of Portugal. [9, 10] suggested a combination of 
hierarchical and non-hierarchical methods of cluster
analysis for classifying Slovenian municipalities into 
several clusters on the basis of their development level. 
[11] proposed the combined use of principal component 
analysis and cluster analysis techniques for the study of 
socioeconomic characteristics.

Other studies restricted to a smaller area inside 
Europe include [12] for Croatia [13] for the Midi-
Pyrénées Region of France [14] for the Spanish region 
of Galicia [15] for the Baltic Sea countries and [16] for 
a Swedish county. There are some other contributions 
outside the Europe e.g. [17] used discriminant analysis 
and hierarchical clustering analysis and provided an 
example of a regional classification for Australia and
[18] for United States of America. [19] applied
discriminant and cluster analysis on various social,
demographic and economic factors to study the socio-
spatial structure of Australia’s metropolitan regions. 
Some studies have been done to compare the
differences between the groups of regions based on 
some characteristics. [20] used parametric and non-
parametric approach to compare the regional
development of Slovenian and Croatian municipalities.
[21] investigated whether any aggregate level socio-
spatial differences exist between Canadian and US
cities. [22] used model-based cluster analysis to
empirically identify heterogeneous adolescent
subpopulations from the person-oriented and pattern-
oriented perspectives. [23] used cluster analysis to 
study the genetics of the new strain of influenza
A(H1N1) virus and to identify its closest relatives. [24]
used a two-step procedure based on cluster analysis to 
identify built environmental patterns in a French urban 
context and to assess associations with recreational 
walking and cycling behaviors as performed by middle-
aged adult residents. Clustering techniques have also 
been used multivariate analysis of yarn and rice
genotypes [25, 26].

This paper has two main objectives: first to form 
the groups/clusters of the districts of the Punjab based 
on their socio-economic factors; second to see whether 
there is any improvement in the socio-economic
conditions of the districts during the period 2003-04 to
2007-08.

METERIALS AND METHODS

Millennium Development Goals (MDG) monitoring:
Overview: In September 2000, leaders from around the 

world ushered in the new millennium by adopting the 
millennium declaration. This Declaration, endorsed by 
189 countries, emerged as a roadmap setting out goals 
to be reached by 2015. They build on agreements made 
at United Nations conferences and represent
commitments by all countries to reduce poverty and 
hunger and to tackle ill-health, gender inequality, lack 
of education, lack of access to clean water and
environmental degradation. To help tracking progress 
towards these commitments, a set of time-bound and 
quantified goals and targets, called the Millennium
Development Goals (MDGs), were developed for
combating poverty in its many dimensions like:
reducing income poverty, hunger, disease,
environmental degradation and gender discrimination. 
The Millennium Development Goals (MDGs) include
eight goals, 21 targets and 60 indicators for measuring 
the progress between 1990 and 2015, when the goals 
are expected to be met.

Pakistan is also a signatory to the Millennium
declaration. These goals form the basis for national 
development efforts. The MDGs can be achieved if all 
actors work together and do their part; with developing
countries governing better and investing in their people 
through health care and education and developed
countries supporting them through aid, debt relief and 
fairer trade. The MDGs have been adopted by the
international community as a framework for the
development activities of over 190 countries in ten 
regions. They have been articulated into more than 20 
targets and over 60 indicators.

Multiple Indicator Cluster Survey (MICS): The
United Nations International Children's Emergency
Fund (UNICEF) assists countries in collecting and
analyzing data in order to fill data gaps for monitoring 
the situation of children and women through its
international household survey initiative called Multiple 
Indicator Cluster Surveys (MICS). Since the mid-
1990s, the MICS has enabled many countries to
produce statistically sound and internationally
comparable  estimates  of  a  range  of  indicators in the 
areas of health, education, child protection and
HIV/AIDS. MICS findings have been used extensively 
as a basis for policy decisions and program
interventions and for the purpose of influencing public 
opinion on the situation of children and women around 
the world. Starting with  MICS4, UNICEF now
provides  assistance  to  countries  at  more  frequent
intervals -every three years instead of every five years. 
This provides the opportunity for countries to capture 
rapid changes in key  indicators  particularly  the
MDGs.
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In Pakistan, a Multiple Indicator Cluster Survey 
was conducted in 1995 by a private sector at national
level. The segregation was done at provincial level. By 
the assistance of UNICEF, first provincial Multiple
Indicator Cluster Survey (MICS) was conducted in the 
province Khyber Pukhtoonkhwa (KPK) in 2000-01 and 
the data was collected at district level. Then in the next 
phase, these surveys were conducted in other three 
provinces (Punjab, Sindh and Baluchistan). In Federally 
Administered Tribal Areas (FATA) and Azad Jammu 
and Kashmir (AJK), MICS was also conducted. The 
second Multiple Indicator Cluster Survey has been 
conducted in Punjab in 2007-08.

Multivariate statistical technique(s): Cluster
analysis: Most of the observable phenomena in
empirical sciences are of a multivariate nature.
Practically we have to deal with huge data sets with 
high dimensions. To make sense out of these data, we 
have to handle the information based on lots of
variables at the same time. Multivariate statistical
techniques help us to explore the hidden features of the 
data in a more pleasant way. Multivariate statistical 
analysis is concerned with analyzing and understanding 
data in high dimensions. 

The Punjab MICS 2003-04 was based on 40
indicators. This survey covers almost 30,000
households. The sample of the survey is large enough 
even to provide statistically representative results at 
district level. The usage of information generated by the 
survey pointed to the need of further improvements in 
the scope and coverage of selected indicators.
Therefore, scope of MICS 2007-08 was further
expanded to more than 70 indicators and the coverage 
was extended down to ‘Tehsil’ level. The information 
for more than 91,000 households was collected. This 
posed much greater challenges in terms of logistics and 
man-management, but it is matter of great satisfaction 
that final product has  proven the worth of this effort. 

Our objective is to observe which districts are close 
to each other on the basis of observed indicators.
Therefore, we need a technique of classifying the
individuals/objects into one of many mutually exclusive 
unknown groups on the basis of some characteristics of 
interest. Cluster analysis is concerned with forming 
groups of similar objects based on several
measurements of different kinds made on the objects. 
The key idea is to identify grouping of the objects that 
would be useful for the aim of analysis. Ward’s method 
is used for making the groups of districts. In this paper, 
the data from MICS 2003-04 and MICS 2007-08 is 
used for  a comparison purpose. The main  objective  of 

this paper is to analyze and see whether the government 
has been successful in achieving its goals towards the 
progress of the country. 

On the basis of the socio-economic variables we 
perform cluster analysis to identify several groups of 
the districts in Punjab which are significantly different
in their regional development. For the purpose of this 
analysis all the variables considered have been
standardized. The method employed in this paper does 
not make any distributional assumptions, so no other 
transformation of the data has been performed. Ward’s 
hierarchical procedure is first used to define the number 
of clusters. The K-means non-hierarchical cluster
procedure using the cluster centers obtained with the 
Ward’s method as the initial seed points, is used to 
improve the results. 

DATA AND DESCRIPTIVE STATISTICS

The data used in this study consists of various 
socioeconomic indicators taken from Punjab MICS
2003-04 and 2007-08. Various indicators representing 
education, health and water supply & sanitation, are 
defined in the following. 

Literacy rate is defined as the number of household 
members age 10 years or older who are able, with 
understanding, to both read and write in any language 
divided by the total household members surveyed with 
age 10 years or older. The care provided by Lady 
Health Worker (LHW) is measured by the number of 
women aged 15-49 years who were visited by a Lady 
Health Worker (LHW) in the last month divided by the 
total number of women surveyed aged 15-49 years. 
Infant Mortality Rate is defined as the probability of 
dying at or below one year. Skilled attendant at delivery 
is the ratio of number of women aged 15-49 years with 
a birth in the two years preceding the survey who were 
attended during childbirth by skilled health personnel 
and the total number of women surveyed aged 15-49
years with a birth in the two years preceding the survey. 
The use of contraceptives is defined as the number of 
women currently married aged 15-49 years who are 
using (or their sex partner is using) a contraceptive 
method (either modern or traditional) divided by the 
total number of women aged 15-49 years that are
currently married. The reported tuberculosis is defined 
as the number of household members who reported that 
they were diagnosed with tuberculosis in the past year 
divided by total household members surveyed. Physical 
access to drinking  water  (within  the  dwelling)  is
defined  as  the number of household members living in 
households using improved  sources  of  drinking  water 
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Table 1: Descriptive statistics of the regional indicators

MICS 2003-04 95% CI 

------------------------------------------------------------------------------------------------------------------------for difference

Indicator (Min, Max) Mean Median Mode SD CV between means

LR (34, 78) 51.26 49.50 37.00 11.96 23.33 (-12.08,-0.88)
IMR (55, 97) 79.62 83.50 86.00 12.66 15.90 (-4.69, 10.22)

LHW (8, 89) 39.91 38.00 23.00 18.93 47.42 (-25.70,-7.79)
SA (7, 65) 31.65 31.00 22.00 12.98 41.01 (-16.03,-2.80)

CU (12, 61) 32.94 33.00 35.00 11.55 35.08 (-2.19, 8.01)
T B (0.22, 1.02) 0.47 0.47 0.28 0.19 40.06 (0.054, 0.214)

DW (77, 100) 91.21 92.00 87.00 7.42 8.13 (-4.56, 2.17)

ED (29, 93) 53.35 52.50 36.00 15.69 29.40 (-20.42,-5.85)

MICS 2003-04 95% CI 

------------------------------------------------------------------------------------------------------------------------for difference
Indicator (Min, Max) Mean Median Mode SD CV between means

LR (33, 81) 57.74 56.00 45.00 11.32 19.61 (-12.08,-0.88)

IMR (40, 110) 76.86 78.00 78.00 17.93 23.33 (-4.69, 10.22)
LHW (18, 83.1) 56.66 60.50 31.00 18.32 32.33 (-25.70,-7.79)

SA (12, 68) 41.06 39.00 35.00 14.52 35.36 (-16.03,-2.80)
CU (13, 50) 30.03 29.00 23.00 9.52 31.71 (-2.19, 8.01)
T B (0.1, 0.7) 0.33 0.30 0.40 0.14 41.64 (0.054, 0.214)

DW (76, 100) 092.40 94.00 99.00 6.54 7.08 (-4.56, 2.17)

ED (32, 95) 66.49 66.00 54.00 14.59 21.95 (-20.42,-5.85)

divided by total number of household members in
households surveyed. The use of sanitary means of 
excreta disposal is taken as the number of household
members using improved sanitation facilities divided by 
total number of household members in households 
surveyed.

The descriptive statistics of the socio-economic
indicators are shown in Table 1. The mean, median and 
mode for almost all the indicators are not too different, 
therefore normality is not suspected in the data. Also 
the data is a random sample so we are not worried 
about the assumptions underlying the statistical
procedures. The average literacy rate for age 10 years 
and above is 56.26 in 2003-04 and increased to 57.74 in 
2007-08. Median and mode of the literacy rate also 
increased in 2007-08. But this increase in the literacy 
rate is not as large as it should be. The maximum and 
minimum literacy rate is 78 and 34 respectively in
2003-04 whereas 81 and 33 respectively in 2007-08.
The MDG set 88% as standard for literacy rate which is 
not reached even in 2007-08. Similarly the descriptive 
statistics of all other variables are also not very good. 
None of the districts has achieved any of the
millennium development goals.

RESULTS AND DISCUSSION

Using Wards method for clustering the districts are 
classified into five groups for MICS 2003-04 and 2007-
08. The clusters showing the districts for both surveys 
are shown in Table 2. These clusters show interesting 
results. Cluster 1 consists of 7 districts in MICS 2007-
08, whereas in 2003-04 there were only 3 districts in 
this cluster. Some of the districts are shifted from one 
cluster to the other. For example, Attok, Gujrat, Sialkot 
and Toba Tek Singh are in cluster 1, which were
previously consisting of only three districts Chakwal, 
Jhelam and Rawalpindi. Especially Toba Tek Singh
district is present in the first cluster of the most
developed districts indicating much improvement.
While according to MICS (2003-04) T.T. Singh is in 
the cluster 4. If we look at the indicators of Toba, 
clearly this district has improved the literacy rate,
LHW, births by skilled attendants, use of contraceptive, 
water and sanitation facilities. The Infant mortality rate
has been decreased from 73 to 64. The reported cases of 
tuberculosis are also much decreased from 543 to 200 
per 1000 population. 

The cluster-wise descriptive statistics of education 
for both MICS data are presented in Table 3. The 
districts having  maximum  literacy  rate  fall in cluster 
1.  Also,   this   cluster   has   largest   value  of  average 
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Table 2: Clusters of the districts of Punjab (MICS 2003-04 & 2007-08)

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
MICS Chakwal Gujranwala Attok Hafizabad Bahawalnagar

2003-04 Jhelam Gujrat Faisalabad Khanewal Bahawalpur

Rawalpindi Lahore Khushab Mandi Baha-ud-din Bhakkar

Sialkot Mianwali Multan D.G.khan

Narowal Okara Jhang

Sargodha Sahiwal Kasur

Sheikhpura Toba tek singh Layyah

Vehari Lodhran

Muzaffargarh

Pakpattan

R.Y.kahn

Rajanpur

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

MICS Attok Faisalabad Bhakkar Layyah Bahawalnagar

2007-08 Chakwal Gujranwala Hafizabad Muzaffargarh Bahawalpur

Gujrat Lahore khanewal D.G.khan

Jhelam Nankana Mandi Baha-ud-din jhang

Rawalpindi Sargodha Mianwali Kasur

Sialkot Sheikhpura Multan Khushab

Toba tek singh Narowal Lodhran

Vehari Okara

Sahiwal Pakpattan

R.Y.kahn

Rajanpur

literacy. The average literacy  rate  for cluster 1 in 
2003-04 is 71.67 and 71.86 in 2007-08. Similarly for
all  other  clusters, there is no major change or increase 
in the average literacy. Overall cluster 1 and cluster 2 
have districts with better education level as compared to 
others in both MICS data. Looking at the coefficient of 
variations (CV) of the literacy rate, we observe that 
cluster  2  has  largest value of CV which indicates 
large  differences  in  the  literacy rates of the districts 
in  this  cluster.  The  MDG  for  literacy  rate  is  88 
and the  data  shows  that no district achieved this 
target.

In 2007-08, the minimum value of infant mortality 
rate is for cluster 1 that is 40 whereas maximum value 
is 70 and these are almost in the ratio 1:2. The
minimum and maximum values in cluster 5 are 75 and 
110. The values of means are monotonically increasing 
from cluster 1 to cluster 5 in 2007-08. The values of 
means are monotonically increasing from cluster 1 to 
cluster 5 in 2003-04 except cluster 2 with average

mortality 58.50. Although cluster 1 contains the district 
Rawalpindi which achieved the MDG of 40 but this 
cluster cannot be regarded as the developed regarding 
infant mortality rate because the value of CV is 19.50 
which is very high for this cluster. The average rate of 
infant mortality is least in cluster 1 in 2007-08 and in 
cluster 2 in 2003-04. Since the average literacy rate for 
this cluster is high, the low infant mortality can be 
interpreted as more educated people tend to take more 
care of their children as compared to less educated 
people. Cluster 5 contains the districts with highest 
infant mortality rate of 97 and 110 for 2003-04 and 
2007-08 respectively. 

The adult health is important for a healthy and 
sound economy. According to Punjab MICS 2007-08
about half of women aged 15-49 reported a visit by a 
Lady Health Worker (LHW) in the month preceding the
survey which is a  significant  increase  from  the  35
percent  reported  in  MICS 2003-04. LHWs are largely 
intended to serve rural areas; therefore rural  areas have
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Table 3: Cluster-wise descriptive statistics 
Cluster MICS 2003-04

----------------------------------------------------------------------------------------------------------------------------
Indicator Statistic 1 2 3 4 5
LR (Min, max) (68, 78) (37, 74) (50, 60) (43, 58) (34, 47)

Mean 71.67 61.50 56.14 50.63 40.33
C.V 7.68 27.22 6.85 12.17 10.32

IMR (Min, max) (55, 66) (55, 61) (69, 86) (72, 89) (86, 97)
Mean 60.00 58.50 78.43 81.38 91.08
C.V 9.28 5.13 7.39 7.77 4.28

LHW (Min, max) (36, 73) (18, 48) (11, 55) (41, 89) (8, 60)
Mean 55.00 32.50 30.29 59.38 31.25
C.V 33.67 43.98 55.44 25.46 40.36

T B (Min, max) (0.22, 0.54) (0.28, 0.33) (0.22, 0.52) (0.45, 1.02) (0.23, 0.72)
Mean 0.39 0.30 0.36 0.65 0.48
C.V 41.59 9.61 25.92 34.09 30.28

SA (Min, max) (44, 65) (43, 60) (28, 42) (22, 38) (7, 26)
Mean 51.67 48.75 36.29 30.13 19.25
C.V 22.43 15.75 14.12 20.88 26.87

CU (Min, max) (35, 37) (35, 50) (16, 45) (24, 61) (12, 48)
Mean 35.67 44.50 27.71 37.63 28.33
C.V 3.24 14.96 35.94 30.60 42.15

DW (Min, max) (79, 87) (95, 100) (77, 99) (90, 100) (77, 99)
Mean 82.33 98.5 88.29 95.38 89.92
C.V 5.06 2.42 10.38 3.71 7.53

ED (Min, max) (57, 70) (63, 93) (39, 75) (46, 67) (29, 54)
Mean 62.67 77.75 58.86 55.25 38.42
C.V 10.62 17.17 20.98 13.91 19.40
Cluster MICS 2007-08

----------------------------------------------------------------------------------------------------------------------------
Indicator Statistic 1 2 3 4 5
LR (Min, max) (63, 81) (55, 74) (50, 69) (45, 53) (33, 58)

Mean 71.86 64.50 57.22 49.00 47.09
C.V 9.38 11.59 10.91 11.54 13.31

IMR (Min, max) (40, 70) (53, 81) (54, 92) (72, 86) (75, 110)
Mean 54.57 71.00 78.22 79.00 92.73
C.V 19.50 14.36 14.73 12.53 15.61

LHW (Min, max) (44, 82) (18, 42) (57, 83) (65, 77) (31, 73)
Mean 67.00 28.83 68.67 71.00 52.91
C.V 19.04 33.73 12.01 11.95 27.05

T B (Min, max) (0.10, 0.30) (0.30, 0.50) (0.10, 0.40) (0.60, 0.70) (0.30, 0.50)
Mean 0.21 0.40 0.24 0.65 0.39
C.V 32.20 15.81 46.24 10.88 21.26

SA (Min, max) (44, 68) (44, 66) (31, 50) (20, 26) (12, 42)
Mean 58.00 53.83 38.33 23.00 28.82
C.V 16.27 15.65 16.29 18.45 26.69

CU (Min, max) (29, 50) (33, 45) (20, 41) (23, 27) (13, 38)
Mean 38.43 39.50 28.44 25.00 21.73
C.V 16.31 12.06 25.30 11.31 30.81

DW (Min, max) (76, 99) (84, 99) (92, 99) (99, 100) (82, 97)
Mean 88.00 93.33 97.33 99.50 89.36
C.V 8.68 7.10 2.30 0.71 5.97

ED (Min, max) (73, 89) (67, 95) (61, 69) (42, 54) (32, 65)
Mean 79.71 82.00 65.89 48.00 53.45
C.V 7.34 14.78 3.75 17.68 18.28
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Table 4: Confidence intervals for difference between clusterwise means of indicators

Cluster
-----------------------------------------------------------------------------------------------------------------------------------------------------------

Indicator 1 2 3 4 5

LR (-10.47, 10.08) (-20.62, 14.62) (-6.86, 4.7) (-9.50, 12.75) (-11.33,-2.18)
IMR (-9.89, 20.75) (-24.81,-0.19) (-10.06, 10.47) (-10.15, 14.9) (-11.53, 8.24)
LHW (-34.97, 10.92) (-13.67, 20.84) (-54.26,-22.52) (-38.16, 14.51) (-33.19,-9.79)
SA (0.01, 0.33) (-0.17,-0.02) (0.01, 0.23) (-0.38, 0.38) (-0.01, 0.19)
CU (-22.27, 9.61) (-17.22, 7.05) (-8.31, 4.21) (-3.94, 18.19) (-15.21,-3.93)
T B (-11.45, 5.92) (-3.26, 13.26) (-9.91, 8.45) (-7.09, 32.34) (-1.90, 15.11)
DW (-16.70, 5.37) (-1.88, 12.22) (-17.54,-0.56) (-10.18, 1.93) (-4.77, 5.88)
ED (-26.70,-7.4) (-23.00, 14.5) (-18.47, 4.4) (-6.95, 21.45) (-22.53,-7.54)

high value for this indicator. The average value for 
access to lady health workers is significantly increased 
in 2007-08 except in cluster 2. The MDG for this
indicator is set to be 100 percent and maximum values 
presented in Table 3 show that this target is still
unattained.

About 0.33 percent (1 in 333) of the surveyed 
population reported a diagnosis of tuberculosis in the 
past year, compared to the Punjab MICS 2003-04 result 
of about 0.2 percent (1 in 500). Cluster-wise statistics
presented in Table 3 show that the average has been 
decreased in 2007-08. The average number of cases of 
tuberculosis is decreased in cluster 1, 2, 3 and 5. But 
this ratio is still too high as the MDG is to reduce the 
cases of tuberculosis to 0.045 percent (45 in 100,000). 

Summary statistics for reproductive health given in 
Table 3 show some interesting features. Clusters 1 and 
2 have larger average value of skilled attendants at 
delivery in both surveys. One of the reasons is that 
these two clusters have more educated people. There is 
a small increase in the cluster-wise average values. 
Similarly the use of contraceptive has a little increase 
from 2003-04 to 2007-08. Clusters 3, 4 and 5 have low 
averages of contraceptive use. One reason may be the
low level of literacy rates and unawareness about usage 
of contraceptive methods in these areas. 

Safe drinking water is one of the basic essentials 
for good health. Unsafe drinking water can cause
various diseases. Drinking water can also be polluted 
with chemical, physical and microbiological
contaminants which may have harmful effects on
human health. The access to drinking water may be 
especially important for women and children who often 
bear the primary responsibility for carrying water,
particularly in rural areas. The MDG target is to reduce 
by half, between 1990 and 2015, the proportion of
people without sustainable access to safe drinking water 
and basic sanitation. Water supply is better as compared 
to other indicators but sanitation has again low

statistics. The minimum and maximum values are
increased in 2007-08 as compared to 2003-04 for the 
environment indicators. Cluster 4 has largest average 
for physical access to drinking water in both MICS 
data. The CV in cluster is high (i.e. 8.68 percent)
showing inequalities in the distribution of resources. 
Some improvement regarding water supply and
sanitation is seen during these two surveys as the
cluster averages are increased for sanitation from 2003-
04 to 2007-08.

It would be useful to test the equality of means of 
clusters in both MICS. To test the hypothesis whether 
average literacy rate is increased in MICS 2007-08 as 
compared to MICS 2003-04 or not, we construct 95% 
confidence intervals for the differences between cluster 
means for both MICS. The results are shown in Table 4.
A confidence interval which includes zero shows that 
both means are statistically non-significant whereas if it 
does not include zero, it is evidence of significant 
difference between the means. The results of
confidence intervals in Table 4 show that there is no 
significant change in literacy levels for clusters 1
through cluster 4. Only cluster 5 has significant
increase in literacy rate. Its average literacy rate was 
40.33 in 2003-04 which is now raised to 47.07 in 2007-
08. Although literacy has been increased in this cluster 
as compared to past but a literacy rate of 47.07 is still 
too low. The confidence interval of all other clusters 
include zero value indicating that  no  significant
change occurred in the average literacy rates of these 
clusters.

The confidence intervals show that average infant 
mortality rate is also insignificant in all five clusters. 
The care provided by lady health workers is
significantly increased in cluster 3 and cluster 5. The 
number of cases of tuberculosis is also decreased 
significantly in cluster 1, 2, 3 and 5. The average
number of the persons with physical access to drinking 
water has significantly increased in Cluster 3 only. 
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CONCLUDING REMARKS

The main objective of this paper is to form and 
compare the groups of similar districts of Punjab on the 
basis of their socio-economic development. To do so, 
we used multivariate statistical technique-cluster
analysis. The districts are grouped and compared using 
the data of Multiple Indicator Cluster Survey MICS 
2003-04 and 2007-08 on various indicators regarding 
health, education and water supply and sanitation. The 
results have shown that none of the districts in Punjab 
has achieved the MDG yet. There is a need to educate 
the people. Large discrepancies exist in the distribution 
of resources in Punjab. Ideally all the districts should 
form a single cluster. The government should pay more 
attention to the clusters with greater inequalities in the 
distribution of resources. Special attention is required in 
the districts of cluster 3, 4 and 5. There is a need to let 
the people know about the importance of education and 
the government should make policies to improve
education level. 
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