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Abstract - This study attempts to examine the effect of infrastructure development on economic growth of the four northern 
states of Malaysia namely, Kedah, Perlis, Pulau Pinang and Perak for the period of 2007-2015. An infrastructure 
development index (IDI) is developed by merging four main indicators such as transportation, electricity, ICT and water & 
sanitation. These four indicators are further divided into seven sub-indicators and the principal component analysis (PCA) is 
employed to develop the index. The infrastructure development index (IDI) is then used together with other control variables 
such as labor force, capital investment and health to estimate its effect on economic growth of the four states. The traditional 
panel data model; fixed effect and random effect models are employed to analyse the impact of IDI on economic growth and 
based on the Hausman’s specification test, the random effect model is chosen. The outcomes reveal that the infrastructure 
development index has a positive and significant impact on economic growth in the four states.  In addition, it is also found 
that labour force capital investment and health also positively and significantly affect the economic growth. Therefore, it is 
important for the four states to continuously review and implement a necessary policy to improve infrastructure facilities as 
well as human capital development to promote economic growth in the region. The public sector has to play a leading role 
through direct investment in various infrastructure services. The government also should encourage more participation of 
private sectors to invest through policies that tend to enhance incentives for private investors. This strategy is very crucial for 
the survival and growth of the infrastructure sectors 
 
Keywords - Economic Growth, Infrastructure Development, Principal component Analysis (PCA), Random effect model. 
 
I. INTRODUCTION 
 
The relationship between infrastructure development 
and economic growth is one of the most popular 
topics in recent economic research. The impact of 
infrastructure on economic growth is analysed from 
theoretical and empirical points of view and there are 
a variety of concepts and models being implemented. 
The importance of infrastructure to economic growth 
is widely analysed using both the households and 
firms by looking at the availability and quality of 
infrastructure result in different decisions to invest 
which may influence migration and business 
establishment. Specifically, the infrastructure services 
are used as final consumption items by households 
and as an intermediate consumption item for firms. 
The availability of infrastructure services 
significantly will influence the development of 
regions and countries. The impact of infrastructure 
development on a country's economic development 
will lead to an important issue for the strategic and 
development policy management. After the 
independence in 1957 till 1970, Malaysian 
government’s policy to invest in infrastructure sector 
remained strictly focused to have adequate 
infrastructure in order to meet the challenges faced by 
the growing economy due to rampant demand.  The 
infrastructure sector received around 20% of the total 
development budget during this period. However, 
infrastructure sector’s share in development budget 
increased substantially in 1970s, after the inception of 
the New Economic Policy (NEP). In the third 
Malaysian Plan (1976) and fourth Malaysian Plan 
(1981) the Infrastructure sector was given 

considerable attention. In 1986, the Malaysian 
economy contracted by 1.1%, however, still in the 
fifth Malaysian Plan, share of Infrastructure in 
development budget increased from 42% to 76%. In 
the sixth Malaysian Plan (1991-1996), Malaysian 
government encouraged the private investment in 
infrastructure rather than the public spending. During 
this sixth Malaysian plan, various important 
subsectors of infrastructure like, telecommunication, 
electricity, water, airports and seaports experienced 
significant progress (Lee, 2011). In recent times, the 
infrastructure in Malaysia is one of the excellent 
among the ASEAN countries. One of the latest 
reports by Asian Development Bank (ADB) stated 
that road densities in Malaysia are one of the highest 
(km per 1000 square km of land area) in the ASEAN 
region. Malaysian plans played a vital role to 
transform Malaysia into one of the developed 
infrastructure country in the region. In 2010, 
Malaysian government introduced the New Economic 
Model (NEM) to achieve the high income country by 
2020. The tenth Malaysian plan (MP) was 
particularly crafted to achieve the set goals in NEM 
and in this plan devoted huge resources to develop 
physical infrastructure. The plan focused on to 
develop the access and connectivity; people centric 
transport system; developed a logistic system, 
improved trade facilities and better provision of water 
and energy. During the 10th MP, the government 
devoted extensive resources to ensure developed 
infrastructure and by the great extent achieved the set 
targets. By implementing this plan, road networks 
developed by 68% connecting the more rural and 
urban areas; cargo and container volume increased by 
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23%; development on of advanced runway and 
airplane terminal (KLIA2); air passengers increased 
by 46% and 56000 km of fiber optics was  rolled out 
to increase the number of broadband users. 

Recently, Malaysia has set the eleventh 
Malaysian plan. The plan, particularly focused on 
five different areas of infrastructure development as:  
1. Developing an integrated and need based efficient 
transport system. 
2. Developing logistic systems and improving the 
trade facilities. 
3. Availability of the digital infrastructure to people. 
4. Transition to advanced water service industry 
framework.  
5. Use of sustainable energy to achieve growth.  
The eleventh MP has set several goals to develop 
infrastructure in order to achieve sustainable 
economic growth (Yong, 2017). Malaysia is 
considered as an upper middle income country that 
successfully shifted income from the natural resource 
sector to develop an industrial base. However, prior 
to independence in 1957 from the British, it was a 
low income country. Its economy experienced a 
pertinent structural shift during the last few decades 
that transformed Malaysian from a low income 
country to a middle income country (Flaaen, Ghani, 
& Mishra, 2013; Giap & Denise, 2015). Since 
independence, the Malaysian economy has 
experienced prosperity because of commodity export 
(rubber, palm oil, tin and petroleum). And its total 
income rose accordingly 6-7 percent each year since 
1970 until 2000. This increased income, consequently 
helped to decrease the poverty in Malaysia.  In 2007, 
a mere 3.9 percent of the total population was living 
below the poverty line that was almost half of the 
total population in 1970. Malaysia’s favourable terms 
of trade played a pivotal role to achieve high, the 
middle income country status for it. FDI and 
manufactured exports are the two other key players in 
the Malaysian economy. Malaysian economic policy 
makers made three vital economic plans since 1970: 
The new economic policy (1970-2000); National 
development Policy (1991-2000) and National Vision 
Policy (2001-2010). Although, the growth sustained 
since 1970, but from 2000 to 2007 various internal 
and external factors caused the economic growth to 
decrease (Yusof& Bhattasali, 2008; Yusoff, Hasan, & 
Jalil, 2000). After the global financial crisis in 2008, 
Malaysian economy was also adversely hit 
financially. Aggregate demand sharply declined 
because of a sudden fall in export, that contribute 
significantly to the Malaysian economy. GDP growth 
decreased to 0.1% in the last quarter of 2008 as a 
consequence. Moreover, in the first two quarters of 
2009, it was decreased by -6.2% and -3.9% 
respectively (Abidin & Rasiah, 2012). However, in 
2015, Malaysian economy grew by 5% accompanied 
by an expansion in aggregate demand at domestic 
level. Due to the economic  recovery at global level, 
the demand for Malaysian products also increased 

(Bank Negara Malaysia, 2016). This fluctuating 
economic growth of Malaysia since 2000, particularly 
after the global financial crisis of 2008, makes it 
imperative for policy makers and researchers 
investigate the factors affecting the economic growth 
of Malaysia. Due to the significance of the developed 
infrastructure in Malaysia and as well as scarcity of 
studies about the impact of infrastructure 
development on economic growth in Malaysia, this 
paper put forwards the objective to examine the role 
of infrastructure development on the economic 
growth of  four Northern states of Peninsular 
Malaysia namely, Kedah, Perlis, Penang and Perak 
for the period 2007-2015. The study develops an 
infrastructure development index (IDI) for each state 
separately through employing the principal 
component analysis method (PCA). This IDI is used 
further to examine the impact of infrastructure 
development on economic growth in the four 
northern states of Malaysia. The rest of the paper is 
structured as follows; section 2 presents the literature 
review, followed by section 3, on the methodology. 
Sections 4 analyses the empirical results, and lastly, 
section 5 concludes. 

 
II. LITERATURE REVIEW  
 
Most prior studies highlight the significance of 
infrastructure development in the process of 
socioeconomic development. Indeed, the theoretical 
evaluation of the impact of infrastructure 
development on economic development is closely 
connected to growth theory.  The study of Arrow and 
Kurz (1970) includes infrastructure into the growth 
theory literature. Infrastructure measured by the 
public capital has been considered as an additional 
important input in the production function. In a study 
by Barro (1990) also investigates the effect of public 
capital in the endogenous growth theory framework. 
Similarly, the study of Futagami et al. (1993) 
stretched the study by adding private capital stock as 
well. Evidently, several prior empirical studies 
support the vital role of infrastructure in encouraging 
economic growth and development, including 
Aschauer (1989), Easterly and Rebelo (1993), World 
Bank (1994), Sojoodi et al. (2012), Palei (2015) and 
Ismail and Mahyideen (2015). Research on the link 
between infrastructure and economic growth dates 
back to Hirschman (1958) to the theories of 
unbalanced growth and other development theories 
regarding the role of economic and social overhead 
capital in national and regional development. 
Renewed interest over the past few years is based on 
numerous econometric studies where infrastructure 
enters as an input in aggregate production functions. 
As a bulky expenditure in the economy, infrastructure 
is widely recognized to directly contribute to growth 
as a stimulus spending. Roland-Holst (2006) termed 
this as the Keynesian aspect of infrastructure 
spending. Researches such as Agonor and Moreno-
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Dodson, 2006; Staub, Vellutini and Walters, 2008; 
Canning and Pedroni, 2008, devoted their works 
using various economic theories, econometric model 
and they analysed their data at national and regional 
levels. 
 
III. METHODOLOGY 
 
The current study is based on the endogenous growth 
model. According to the theory, liberalizing the 
economy, investment in research and development, 
human and physical capital, technological 
advancement and their spillover effects encourage 
economic growth in an economy (Romer, 1986). The 
model assumes human capital, physical capital and 
technological change as a main contributing factors 
for economic growth. Hence, this study employs the 
endogenous growth model as being used by Manwa 
and Wijeweera (2016), to examine the impact of 
infrastructure development, human capital and total 
capital investment on economic growth in the 
Northern states of Malaysian. Assuming a 
generalized Cobb-Douglas production function and 
extending the neoclassical growth model to include 
infrastructure stock or public capital as an additional 
input of the production function along with labour, 
the production function then can be written as  
 
Y = f( K , L , I )                                               (1)  
where 
Yt = Gross output (Real GDP/capita) 
Kt = Total Capital (RM million) 
Lt = Labour Force (000) 
It = Infrastructure 
 
Following Solow (1956), the generalized form of 
Equation (1) is open to the possibility of a constant 
return to scale. The long run impact of infrastructure 
on income depends on whether the data are generated 
by neoclassical growth model or an endogenous 
growth model. To assess the impact of human capital 
on growth, a new variable i.e. health is used in this 
study. The following equation is estimated to analyze 
the impact of infrastructure stock on output. 
 
ln GDP =∝ + β + β lnK + β lnLF +
 β INFRA + β lnHea + e     (2) 
where 
GDP    = real gross domestic product 
K     = Capital Investment 
LF     = Labor Force 
INFRA  = Infrastructure Index 
Hea    = Health 
The expected signs of β1, β2,β3, β4 is > 0. 
In equation (2), β , β ,β  and β are the coefficients 
and i and t are i h time period and t h 
country.LGDP is the log of  economic growth 
measured by  real GDP/capita, lnK  is the log of total 
capital investment, lnLF  is the log of total labor 
force, INFRA  is the infrastructure development 

index (IDI), lnHea  is the log of health, proxy by no 
of hospitals and rural clinics, and ε  is the error term. 
The term β  is a constant parameter that varies across 
each cross sections but remain constant over time. 
The error term is supposed to be varying freely across 
each cross section because every single constant 
controls for cross sectional differences. 
 
3.1. Infrastructure Indicators 
Data for four main sectors of infrastructure services, 
namely, transport, ICT, electricity, water and 
sanitation are used in this study. Few sub-indicators 
are included in each sector to ensure better 
representation of different aspects of infrastructure 
provision and availability. Choice of sectors and 
indicators of infrastructure availability is highly 
driven by the availability of state-level time series 
data. Data for transport infrastructure statistics are 
gathered from Malaysia Public Works Department 
(JKR). Data on ICT is obtained from the Malaysian 
Communications and Multimedia Commission 
(MCMC), while data on electricity is gathered from 
Energy Commission. For water and sanitation, data 
are gathered from Department of Irrigation and 
Drainage. Various issues of statistical data from 
Department of Statistics (DOS) Malaysia and 
Economic Planning Unit (EPU), are also used to 
supplement the data obtained from all sources 
mentioned above. The infrastructure index is 
developed by merging four indicators of 
infrastructure.These four broader infrastructure 
indicators include transportation, ICT, electricity and 
water & sanitation. These four categories are further 
divided into seven sub indicators. 
 
Transportation 
Better network of transport increase productivity by 
reducing the costs of transporting goods within the 
country. Moreover the transport system can support 
the country’s integration into world markets. As 
agreed by many researchers the proper development 
of transportation facilities is vital for economic 
activities as these services facilitate the movement of 
factors from one region to the other. In most 
countries, it is crucial to have a well-developed and 
connected transportation facility for marketing 
products and also providing access to health, 
education and other services. In this study, total 
paved road (TPR) and total grave road (TGR) are 
included to identify the extent of transportation 
facilities available in the four states.  
 
ICT/Communication 
ICT/Communication is widely perceived to be an 
important driver of productivity, innovation and 
social inclusion. ICT investment appears to be vital to 
bridge the digital divide and improve the 
dissemination of official and market related 
information (Williams et. al. 2011). In this study, the 
cellular telephone (CT) and broad band (BB) are 
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employed as indicators of development in 
communication services. The provisioning of the 
telecommunication services also reflects the degree of 
urbanization in the states.  
 
Energy/Electricity 
In this study, the indicator (SAIDI) is used as a proxy 
for electricity variable (see Covec and Beca, 2013), 
since we cannot get data for electricity 
consumption/production for the four states. The lower 
percentage of SAIDI implies better supply of 
energy/electricity.  
 
Water Consumption/Sanitation 
The indicators, water consumption (WC) and 
sanitation facilities are included in this study to 
identify the availability of this service. The higher 
percentage of these services imply better availability 
of water and sanitation in the state and therefore can 
be used to improve the quality of life.  
 
3.2. Construction of Infrastructure Index 
The study developed an Infrastructure Development 
Index (IDI) by merging various indicators of 
infrastructure together through employing the 
statistical tool of Principal Component Analysis 
(PCA) method. The following formula is used by 
PCA to construct Infrastructure Development Index 
(IDI):  
IDI = ∑ W Z                                     (2) 
     

Where IDI is the weighted infrastructure development 
index (ID); W shows percentage contribution of each 
variable as weight and Z  indicates the value of each 
indicator. PCA calculated the factor loadings for each 
indicator individually. The indicators are standardized 
first, thenthe eigenvalues are computed. It is 
recognized as the variance of factor of element and 
can evaluate the significance of any component. If the 
indicators are homogenous then their mean equals to 
zero and variance equals to one for each. And if we 
have N homogenous variables, then the summation of 
their variance equals to one. PCA transforms the data 
in such a way that the aggregate variance components 
N distributed randomly among the components. The 
first eigenvalue is greater than the second and so on. 
The value that is extracted is referred as extracted 
value or commonalities (Haq M, MRM, & GMN, 
2016) 
 
3.3 Estimation Procedure 
The traditional panel data model; fixed effect and 
random effect models are employed to analyse the 
impact of infrastructure, labour force and capital on 
economic growth in the four northern states of 
Malaysia. Because of small data size, the fixed and 
random effect models are the best option for analysis 
(Gujarati, 2003). Further, Hausman’s specification 
test determines the best between fixed effect and 
random effect model (Hausman, 1978).   

IV. RESULTS AND DISCUSSION 
 

Table 1:Descriptive statistics 
Variables Obs Mean Std Deviation Min Max 
EG 36 35308.67 24941.6 3157 106645 
LF 36 1.91944 4.483163 53.5 71 
K 36 3398.722 3773.902 0 13990.22 
INFRA 36 4.6116 1.60073 -2.138573 4.10646 

 
Table 1 presents the descriptive statistics of all data 
for period between 2007-2015. The data were 
extracted from the four states namely Kedah, Perlis, 
Pulau Pinang, and Perak. The mean value of real 
GDP is 35308.67 with a minimum value of 3157 and 
maximum of 106645 within the period of 2007-2015. 
The mean value of labour force is 61.91944 with a  
 

 
minimum of 53.5 and maximum value of 71 and with 
a standard deviation of 4.483163. Capital investment 
recorded a mean value of 3398.722 also with a 
minimum 0 and a maximum value of 13990.22. 
Infrastructure index recorded a mean value of 4.6116 
with a standard deviation of 1.60073 while the 
minimum and maximum stood at -2.138573 and 
4.10646. 

Table 2: Hausman Test (Random vs fixed effect) 
_________________________________ 
chi2(4)  = (b-B)'[(Vb-V_B)^(-1)](b-B) 
                               = 0.96 
Prob>chi2 = 0.9154 
_________________________________ 
 
Hausman’s specification test is used to choose 
between the fixed effect model and random effect 
model. According to Table 2, the random effect 

model is chosen for estimating the effect of 
infrastructure on economic growth. 

Table 3: Infrastructure and Economic Growth Regression 
Result 

Variables Coefficient P>Z 
LnLF 2.693*** 0.000 
lnK 0.079* 0.089 
lnhea 0.746*** 0.000 
INFRA 0.072** 0.048 
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***, ** & * represent significant level at 1%, 5% and 
10% respectively. 

 
The empirical findings by employing random effect 
model in Table 3, shows all the variables, are 
statistically significant.One unit increase in 
infrastructure will lead to an increase in economic 
growth by 0.072%. Good infrastructure facility tends 
to reduce operating costs which in turn stimulate 
growth. The significance of infrastructure nexus 
growth for a nation can be emphasized in both 
empirical and theoretically (Rioja 2004).Labour force 
and capital were also found to be positive and 
significant with growth. Denoting that one percent 
increase in labour force and capital will lead to an 
increase in economic growth by 2.69% and 0.08%, 
respectively. Health variable was found to be positive 
and statistically significant at 1 percent. Denoting that 
one unit increase in health will lead to an increase in 
real GDP per capita by 0.75%.  Higher labour 
productivity and investment in human capital is 
regarded to as endogenous factor that can spur 
accumulation of physical capital through knowledge 
skills, competence and other attributes including 
health status of the active masses who participated in 
the economy. 
 
CONCLUSION 
 
The study examines the effect of infrastructure 
development on economic growth of the four 
northern states of Malaysia. The findings revealed 
that infrastructure development in the four northern 
states of Malaysia has a significant and positive 
impact on the economic growth of the respective 
states. In addition, three other variables used which 
are labour force, capital and health also indicated the 
positive and significant relationship with economic 
growth. The study found that infrastructure 
development has a positive impact on economic 
growth. Hence, these northern states of Malaysia 
should invest more on physical infrastructure by 
recognizing its importance for economic 
growth.Investment in infrastructure development 
projects will help to create jobs and as a consequence 
boost aggregate demand by increasing the income of 
the people. The public sector has to play a leading 
role through direct investment in various 
infrastructure services. The government also should 
encourage more participation of private sectors to 
invest through policies that tend to enhance 
incentives for private investors. This strategy is very 
crucial for the survival and growth of the 
infrastructure sectors. 
 
ACKNOWLEDGMENTS  
 
The authors wish to thank the Ministry of Higher 
Education Malaysia in funding this study under the 
Fundamental Research Grand Scheme (FRGS), S/O 

code 13229, and Research and Innovation 
Management Centre Universiti Utara Malaysia, 
Kedah for the administration of this study. 
 
REFERENCES 
 
[1] Abidin, M. Z., & Rasiah, R. (2012). The Global Financial 

Crisis. UNDP, Malaysia. 
[2] ADB. (2017). Asian Development Outlook 2017. 

Transcending the middle-income challenge. 
[3] Agénor, P., and B. Moreno-Dodson. (2006). Public 

infrastructure and growth: New channels and policy 
implications.World Bank Policy Research Working Paper 
No. 4064, Washington, DC. 

[4] Aschauer, D.A. (1989). Is public expenditure productive? 
Journal of Monetary Economics (23), 177-200.  

[5] Azam, M. (2016). Does environmental degradation shackle 
economic growth ? A panel data investigation on 11 Asian 
countries. Renewable and Sustainable Energy Reviews, 65, 
175–182. 

[6] Bank Negara Malaysia. (2016). Annual Report 2015 
ENG.indb - Bank Negara Malaysia. 

[7] Calderon, C. and L. Serven (2003). The output cost of Latin 
America’s infrastructure gap. In Easterly, W., Serven L., 
(ed.). The limits of stabilization: infrastructure public deficits, 
and growth in Latin America. Stanford University Press. 

[8] Canning, D., &Pedroni, P. (2008). Infrastructure, long‐run 
economic growth and causality tests for cointegrated panels. 
The Manchester School, 76(5), 504-527. 

[9] Donaubauer, J., Meyer, B. E., & Nunnenkamp, P. (2014). A 
New Global Index of Infrastructure: Construction, Rankings 
and Applications. Kiel Institute for the World Economy. 

[10] Egert, B., T. Kozluk, and D. Sutherland. (2009). 
Infrastructure and growth: Empirical evidence, William 
Davidson Institute Working Paper No. 957, University of 
Michigan, Ann Arbor. 

[11] Engle, R.F and Granger, C. W. J (1987). Cointegration and 
error correction: Representation, estimation and testing. 
Econometrica, Vol. 55, 251-276. 

[12] Estache, A., (2006), Infrastructure: A survey of recent and 
upcoming issues, Washington D.C.: The World Bank. 

[13] Estache, A., and M. Fay. (2007). Current debates on 
infrastructure policy. World Bank Policy Research Working 
Paper No. 4410, Washington, DC. 

[14] Flaaen, A., Ghani, E., & Mishra, S. (2013). How to Avoid 
Middle-Income Traps ? Evidence from Malaysia. Policy 
Research Working Paper. 

[15] Gujarati, D. N. (2003). Basic Econometrics Fourth Edition 
McGraw Hill. 

[16] Haq M, A. ul, MRM, J., & GMN, I. (2016). Measuring the 
Socio-Economic Empowerment of Rural Households in 
Pakistan. Business and Economics Journal, 7(3). 

[17] Hausman, J. A. (1978). Specification Tests in Econometrics. 
Econometricia, 46(6), 1251–1271. 

[18] Hirschman, A. (1958). The strategy of economic 
development. London: Duckworth. 

[19] Jolliffe, I. T. (2009). Principal component analysis. Retrieved 
from url: http://people. maths. ox. ac. uk/richardsonm/ ?, 
2009 - sdss.jhu.edu. 

[20] Lee, C. (2011). Malaysia: Policies and Issues in Economic 
development. In Infrastructure and economic development 
(pp. 423–436). 

[21] Manwa, Farai, and Albert Wijeweera. "Trade liberalisation 
and economic growth link: The case of Southern African 
Custom Union countries." Economic Analysis and Policy 51 
(2016): 12-21. 

[22] Roberts, M., and U. Deichmann. (2009). International growth 
spillovers, geography and infrastructure. World Bank Policy 
Research Working Paper No. 5153, Washington, DC. 

[23] Roland-Holst, D. (2006). Infrastructure as a catalyst for 
regional integration, growth, and economic convergence: 
Scenario analysis for Asia. ERD Working Paper No. 91, 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-10, Oct.-2018 
http://iraj.in 

Infrastructure Development and Economic Growth: Evidence from Four Northern States of Malaysia 
 

36 

Economics and Research Department, Asian Development 
Bank, Manila. 

[24] Sahoo, P., Dash, R. K. and Nataraj, G. (2008). Infrastructure 
Development and Economic Growth in China. IDE 
Discussion Paper, No 261. 

[25] Solow, R. (1956). A contribution to the theory of economic 
growth, Quarterly Journal of Economics, 70: 65-94. 

[26] Straub, S. C. Vellutini, and M. Walters, 2008,“Infrastructure 
and Economic Growth in East Asia,”. Policy Research 
Working Paper, 4589. 

[27] Todaro, M. P., & Smith, S. C. (2012). Population growth and 
economic development: causes, consequences, and 

controversies. Economic development (11th ed., pp. 285-
290). Boston: Pearson Addision Wesley. 

[28] Yong, H. K. (2017). Infrastructure Financing in Malaysia. 
Nomura Journal of Asian Capital Markets, 1(2), 26–30. 

[29] Yusof, Z. A., &Bhattasali, D. (2008). Economic growth and 
development in Malaysia: policy making and leadership. 
International Bank for Reconstruction and Development. The 
World Bank. 

[30] Yusoff, M. B., Hasan, F. A., & Jalil, S. A. (2000). 
Globalisation , economic policy , and equity : The case of 
Malaysia. OECD Development Center, (33 1), 1–85. 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 

 


