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Abstract

One major problem arising from the relationship of financial sector development and health
outcomes in the Nigerian economy is the lack of comprehensive understanding of how
specific financial instruments and institutions influence various health indicators like life
expectancy and child mortality.Existing studies often focus on aggregate measures, and there
is a need for more in-depth investigations that consider the diverse pathways through which
financial sector dynamics such as money, bank and stock markets influence specific health
outcomes.This study investigates the effects of money market instruments (monetary policy
rate, 12-month deposit rate and treasury bill rate), bank sector (liquidity ratio, loan tgydeposit
ratio and domestic credit), and stock market indices (market capitalization, market stock
traded and all share index) on health outcome in Nigeria over the period ,1988%2022. Using
the ARDL bound testing approach, monetary policy rate and 12-month \depdsit rate have
negative impact on short-run life expectancy in Nigeria. Meanwhile, life’expectancy reacted
positively to monetary policy rate but negatively affected by treasurybillbrate in the long run.
Treasury bill rate and 12-month deposit rate positively relate withnchild mortality rate in the
short run.It discovers that liquidity ratio positively influences lif¢ expectancy both in the short
and long run. The study found that under-5 mortality\ s’ positively and significantly
influenced by bank sector development measures in the, Short run. Only liquidity ratio and
domestic credit are negatively significant on long-tun ¢hild mortality.In addition, total stocks
transaction value influences life expectancy positively in the short run but negatively in the
long run. Also, all share index directly influende life expectancy both in the short and long
run. Stock market capitalization negatively_influence child mortality both in the short and
long run. However, total stock transactiohyvalue positively relates to under-5 mortality in the
short and long run. All share indexchas/a direct influence on child mortality rate in the short
run.There is a need for the polidymakers and government agencies to carefully consider the
potential health implications“when implementing measures that increase interest rates. Also,
they should balance the lofigsteérm economic goals with the potential health consequences.

Keywords: Money imarket, banking sector, stock market, life expectancy, child mortality.
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Chapter One
Introduction
1.1 Background to the Study

Nigeria, as the most populous nation in Africa, has experienced significant economic changes
in recent decades. The economy of the region encompasses a wide range of sectors, such as
agriculture, industry, services, and oil production. The financial sector, which 1&@5 the
money market, stock market, and banking business, has had a significan 1@% on shaping
the economic landscape of the country. Simultaneously, Nigeria ‘I§faced persistent

[ ) ﬂ
obstacles in health outcomes, encompassing indicators like as gffécx ectancy and rates of

L&

The health status of each economy plays a cmcia@ the advancement and nourishment

infant mortality.

of human capital. The health status is closel)\&?;gted to economic developments!. There is
also a contention that the enhancemen& alth status is concurrently fostering economic
expansion by boosting productiv%‘b‘rhe impact of population health on a country’s
productivity is significant, s“a robust labor force is essential for making substantial
contributions to the o@ﬁznd growth of national output. Like a conventional production
function, wherei tljicfuantity or level of inputs influences the quantity or level of output
based on {%96 of production and returns to scale, the financial sector facilitates the
pro funds that accelerate economic activities, thereby contributing to an expansion in

national productivity?.

The financial sector plays a vital role in the economic advancement of every country. The
money market in Nigeria is a crucial element comprising various financial instruments such
as treasury bills, commercial papers, and certificates of deposit. These instruments are subject

to regulation by the Central Bank of Nigeria (CBN). Over the course of its existence, the



subject in question has experienced notable transformations with the objective of improving
the availability of liquid assets, expanding the scope of financial markets, and refining the
process of allocating capital effectively. In a similar vein, the Nigerian Exchange Group
(NEG) has undergone significant development as the principal venue for trading equities,
drawing the attention of both domestic and international investors due to regulatory reforms
and developments in technology. The banking industry has experienced signiﬁcan:[ e%nsion,

dis%ﬁ;}on, and

assuming a crucial function in facilitating financial intermediation, credit
payment mechanisms, while regulatory actions have been implemente Q@rd stability
and safeguard the interests of consumers. Simultaneously, a rise in t oV\erall productivity of

a nation guarantees the provision of necessary products at@\rices to households, so

contributing to an enhanced standard of life. ¢ \Q

The impact of financial sector development onpglation health is evident in its direct
provision of financial products and servi .,‘\%0 1l as its indirect influence on a nation's
economic prosperity>.Financial develo@n‘[ refers to a policy-oriented process that aims to
eliminate regulatory constraints‘{%bncial operations, allowing market forces to function as
the primary mechanism fa%lqermining the prices of financial services*. According to
prevailing economi@@y, it is widely acknowledged that the presence of robust financial
development is ial for some sectors of the economy, such as the health sector. This factor
signiﬁcan& ntributes to the overall enhancement of economic growth®. The positive
impacts_of financial development on a nation's macro economy, such as fostering economic
growth, are widely acknowledged. It is expected that these benefits would extend to several

areas of the economy, including the healthcare sector®.

Financial growth can have a significant impact on the health status of a nation through a
range of pathways. The first channel to consider is the income effect. The process of financial

development facilitates the emergence of industrialization and leads to innovative economic



endeavors, resulting in an increase in both employment levels and per capita income. The
increase in per capita income enables individuals to access health and nutritional food,
improved housing, advanced medical institutions, and healthcare services, all of which
contribute to excellent health outcomes at the national level. Furthermore, it is worth noting
that education serves as an important link that can exert a beneficial influence on life
expectancy. This is because advancements in financial development have the pr.opensity to
enhance the overall literacy rate within a given culture, hence contributing to %%ease in
life expectancy. Another significant factor to consider is the impact of . lity, which
posits that as the financial sector of the economy develops, worr;%ig society experience

increased financial independence’. %’\
&

In order to attain optimal levels of health, it is imperat@scertain the essence of health as
well as the influential aspects that impact it. Failure‘to_identify the elements that pose a threat
to health, along with their respective i e, can lead to a sense of uncertainty
surrounding the implementation of a'%;ns aimed at promoting the well-being of both
individuals and society. Conv@certain countries, particularly those characterized by

poverty and need, have expetienced a distribution of resources through time that has led to

diminished healthcfa)%s nd heightened death rates.

The prom%@ public health has garnered significant interest from economists and
policyma@s, who have been actively engaged in identifying the most effective approaches
and &anisms. These endeavors have yielded noteworthy outcomes, positively impacting
human health and overall well-being across many regions globally. The extent to which life
expectancy is elevated is dependent upon the allocation of resources by nations towards
enhancing social indicators, including but not limited to healthcare, education, retirement
provisions, health initiatives, food infrastructure, and environmental amelioration. Enhancing

the health status of individuals within a given community is a crucial concern for health



policy makers. The life expectancy at birth has been adversely affected by various reasons,
including insufficient healthcare infrastructure, a significant disease burden, and socio-
economic inequalities. Despite certain advancements in recent times, the life expectancy in
Nigeria continues to fall behind the global average. In addition, it is noteworthy that infant
mortality rates have consistently exhibited elevated levels when compared to global
benchmarks. This can be mostly attributed to challenges pertaining to the avelilability of
maternal and child healthcare services, malnutrition, and the prevalence of infec@;\diseases.
Despite the implementation of government efforts such as the Nati . Insurance
Scheme (NHIS), the problem continues to persist. While previo.us gie\s have explored the
general connection between economic development and healtl;&@primary objective of this
research is to specifically analyze the impact of the ﬁnah@sector, encompassing the money

market, stock market, and banking industry, on hé@%cators such as life expectancy and

child mortality in Nigeria. Q‘\&%

Moreover, several authors in the empirical literature have posited that the financial sector of
an economy exerts a signiﬁca@knce on the health outcomes of its population® °. The
authors highlighted that the&%@getical connection between financial development and health
outcomes is contin@t)%o health expenditure in the empirical literature!. The underlying
cause of this J%Xmenon can be attributed to the positive impact of financial development

on the allgcation of finances across all sectors of the economy, including the health sector,

whi@nifests as increased health expenditure.



1.2 Statement of the Problem

Nigeria stands at a crossroads marked by continuous progress and persistent challenges in its
financial sector and health outcomes. The financial sector, which encompasses the money
market, stock market, and banking business, has experienced significant expansion and
undergone regulatory reforms, indicative of its economic dynamism. Despitethe significant
economic expansion, life expectancy falls below worldwide averages, while infant @Brtahty

rates remain high. This highlights a concerning disparity between economlc @Sh and the

well-being of public health. ‘%\

Economists have posited that a substantial portion of a couﬂt@g'})urces ought to be
allocated towards the healthcare sector with the aim of enhar@gﬁw overall health outcomes
of its populace!!. Nevertheless, the health sector in g nations, namely Nigeria in this
context, continues to face significant obstacles r ﬁto limited availability, high expenses,
and insufficient access to appropriate @@mg, thereby impeding the efficacy of the
healthcare system. In 2019, the Wor]@b‘@lth Organization (WHO) highlighted that Nigeria,
like many other African natiMntinues to exhibit below-average levels of healthcare
expenditure per capita!®!3 réover, the proportion of GDP allocated to the health sector

remains relatively l@omparison to affluent nations'.

The globa}@ance of Sub-Saharan African nations, particularly Nigeria, has been
influ @y the execution of structural reforms, as reported by the Economist Intelligence
Uniti?geria has emerged as a notable exemplar in implementing effective financial
development strategies. Nevertheless, notwithstanding the advancements in financial growth,
the health sector has not witnessed substantial enhancements. The SSA region, including
Nigeria, continues to witness slow advancements in population health. For example, Nigeria
has a high HIV prevalence, affecting over 69% of adults'®. Additionally, it is worth noting

that the mortality rate for children under the age of five in the Sub-Saharan Africa (SSA)
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region was calculated to be 89.2 per 1,000 live births in the year 2013, as reported by the
World Bank in 2014. The life expectancy in Nigeria has a persistently low trend, with an
estimated average of 56 years for females and 54 years for males, according to the World
Development Indicators (WDI) data for the year 2022. Also, the infant mortality rate in
Nigeria stands at 72 per 1,000 live births as reported by the World Bank in 2022. Furthermore,
a significant number of nations in the region, Nigeria included, were unable to meet the

health-related targets set forth by the Millennium Development Goals'®. Q‘)(\

The role of financial development is conspicuously absent in the health'%}?gm financing
literature even though financial markets play a key role in mobi%{rk%'hesources for health
care expenditure and investment at both household and nati@?&el& The current body of
scholarly research on health care funding appears to @ct the significance of financial
development in the context of health care financifhg,/which has a direct impact on health
outcomes. Hence, the primary objectiv .f%is esearch is to investigate the impact of

financial development on health outc%i@vithin the context of Nigeria.
1.3 Research Questions \)Q)

'\
The following questions eloped in line with the objectives above to guide the research

\V

1. Wlﬂ%te influence of money market development on health outcomes in Nigeria?

questions.

2@) what extent does bank sector development influence health outcomes in Nigeria?

3. How does stock market development affect the health outcomes in Nigeria?



1.4 Objectives of the Study

The broad objective of the study is to investigate the effect of financial development on

health outcomes in Nigeria.The specific objectives were to:
1. investigate the role of money market development on health outcome in Nigeria.
2. evaluate the influence of bank sector development on health outcome in Nigeria.

3. determine the effect of stock market development on health outcome in I\%%a

1.5  Hypotheses :%\QO

The following hypotheses are developed in line with the objeb@s'hbove to guide the

research questions. 4@

Hoi: There is no significant effect of money m@elopment on health outcome in

Nigeria. @

Hoy2: There is no significant effect of ba& r development on health outcome in Nigeria.
Hos: There is no significant effe&)o@%k market development on health outcome in Nigeria.
1.6 Scope of the Study "

This study focused@ﬁ%ﬁgating the effect of financial sector development and health
outcomes in Nj etween the period of 1985 and 2022. This scope was selected because it
falls und@h period of financial sector reforms in Nigeria when the government of Nigeria
has be® emphasizing that banks increase their provision for credit to the private sector.
Moreover, the study intends to recognize the post-structural period were health sector reforms
takes a full shape in Nigeria. Data was sourced from the Central Bank of Nigeria (CBN)

statistical bulletin and Word development Indicators (WDI, 2022).



1.7 Significance of the Study

The study’s significance lies in bridging the gap between finance and health, shedding light
on how financial sector development can influence health outcomes in Nigeria. By
comprehending this relationship, policymakers and stakeholders can make well-informed
decisions aimed at promoting sustainable economic growth and enhancing health outcomes,

so eventually contributing to the overall well-being of the Nigerian population. ‘{b

The findings of this study have the potential to offer significant insights t%ﬁcymakers,
regulators, and financial institutions operating within the Nigerian context. The examination
of the relationship between the growth of the financial sector ail \@’Q outcomes can shed
light on the significance of a robust financial system in famh@sg and advancing the general
welfare of society. Policymakers can utilize thi k@dedge to formulate and execute
financial sector changes that place empha51s on ty, inclusiveness, and efficiency. This

approach can ultimately lead to improve@ej\bh outcomes by facilitating enhanced funding

and investment prospects within the h@é%'sector

This study possesses s1gn1ﬁcan}§p% extends beyond the geographical boundaries of Nigeria.
Numerous emerging eco@? face the same contradiction wherein they have notable
economic growtl‘\' ersistent health inequities. Lessons drawn from this study can be
applied gl ffering valuable insights to policymakers in other nations facing similar
chall Therefore, this study makes a valuable contribution to the existing body of
knowledge that guides the creation of policies aimed at striking a balance between economic

growth and the well-being of individuals' health in emerging economies.

The examination of how financial sector development impacts health disparities among
different socio-economic groups is another crucial aspect of this study’s significance. It sheds

light on the issue of health equity, which is of paramount importance in a diverse and



populous nation like Nigeria. These findings can be utilized by policymakers to formulate
policies that aim to achieve a more equitable distribution of the advantages of economic

growth throughout society, hence contributing to the mitigation of health inequities.

This study has the potential to serve as a fundamental basis for future research endeavors
within the realm of finance and its impact on health outcomes. This study offers an initial
framework for investigating the intricate connection between financial developr@&t and
health. It enables researchers to further examine specific elements, such as t éil}ﬁuence of
financial inclusion, stability within the banking sector, or the effects a ve financial
products on health indicators. Furthermore, this emphaSI,'Qs\fhe importance of
multidisciplinary research in comprehending the interactio @%}Neen finance and health,

fostering the collaboration of future scholars and t@loratmn of intriguing lines of

&

Credit: a financial facility that en@; person or business to borrow money to purchase

products and raw materials. \)
Deposit money b : @nanmal institution licensed by the regulatory authority to

investigation.

1.8 Operational Definition of Terms

mobilize deposit he surplus unit and channel the funds through loan to the deficit unit

and perforﬁ’%@r financial activities.

Dep@noney bank credit: A credit is the lending of money by one or more individuals,
organizations or other entities to other individuals, organizations etc. The recipient incurs a
debt, and usually liable to pay interest on that debt until it is repaid, and also to repay the

principal amount borrowed.

Financing: To provide funds for a person or an enterprise. Financing is the process of

providing funds for business activities making purchases or investing.



Financial Sector: Financial sector is the set of institutions, instruments, markets, as well as

the legal and regulatory framework that permit transactions to be made by extending credit.

Financial Reforms:Financial reforms refer to the process or change in the components of the
financial sector (i.e. deposit money banks, stock markets other financial intermediaries and a

central bank becoming more efficient in providing financial service.

10
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Chapter Two
Literature Review

This section provides an overview of the relevant concepts, theories, and empirical research
pertaining to financial sector development and health outcomes in Nigeria. This section
provides a conceptual review for understanding the concepts of financial sector development
proxy by money market, stock market and bank sector and health outcomes pro life
expectancy and infant mortality rate in Nigeria. Furthermore, the study inclu%dn in-depth

review of relevant theories and empirical research pertaining to the subject matter. Finally,

'@"
&:\ )
2.0 Preamble . @

2.1  Conceptual Review @
2.1.1 Financial Sector Development C’J‘\&%

gaps in the existing body of literature were identified.

Financial sector development refers @ enhancement and advancement of the financial

system within an economy. @ten‘[ial approach involves augmenting the supply of

financial assets within the omy and establishing a competent and efficient intermediation
mechanism. This st@c@al s to boost the overall well-being of individuals in society and
foster economi wth. The government frequently enhances its financial system by
interventi@, hieved by the promulgation of laws, rules, and policies. The primary focus of
financtal/policies centers on the advancement of a nation's financial sector!. Therefore, a
well-developed financial system is considered to be a driving force behind economic

advancements and development.

Financial development pertains to the progression of developing and augmenting the
financial system within a given country or region. The concept incorporates multiple

dimensions, such as the extent, scope, effectiveness, robustness, and inclusivity of financial

12



institutions, markets, and instruments. The function of financial development is of utmost
importance in stimulating economic growth, facilitating the effective allocation of resources,

mobilizing savings, and providing support for investment and entrepreneurship.

Financial development encompasses the establishment and enhancement of financial
intermediaries, such as banks and non-bank financial institutions, alongside the advancement
of financial markets, including money markets, stock markets, equity markets, and d%'vative

markets?. These institutions and markets serve as a medium for individuals ~xuzatlons

and governments to obtain and manage financial resources, engags‘%ggctlons and
mitigate risks. )ﬁ'\

Financial development also includes the creation and ex@wn of legal and regulatory
frameworks that provide support. This encompas s.@yestabhshment of legislative and
regulatory frameworks that oversee ﬁnancial rations, guarantee transparency, safeguard

the interests of investors and consumers, {%&01 the stability and integrity of the financial

system. Q:b‘

The notion of financial deveION is intricately connected to the idea of financial inclusion,
which pertains to the 1 'gn of accessible and cost-effective financial services to
individuals and busgyes. Financial inclusion has a pivotal role in fostering comprehensive
financial ent by facilitating inclusive economic growth, alleviating poverty, and
foste'@@ial development.

Empirical research has shown that financial development has significant positive effects on
economic growth and development. Numerous studies have presented empirical evidence

supporting the existence of a favorable relationship between financial development and

economic growth. These studies highlight the significance of financial intermediation and the

13



availability of financial resources in promoting investment, fostering innovation, and

enhancing productivity?.

In basic terms, financial development pertains to the establishment and development of
financial institutions, markets, and frameworks that facilitate economic growth, allocation of
resources, mobilization of savings, and management of risk. The process encompasses the
establishment and advancement of financial intermediaries, markets, and. @atory

frameworks. The importance of financial development cannot be overstate %1 s role of

facilitating growth, mitigating poverty, and nurturing inclusive develop\%\

The Nigerian government has implemented several processes, t@ia and policies in its
pursuit of achieving effective financial development. The%&mclude financial deepening,
financial inclusion, financial liberalization, financi i@ediation, the cashless policy, and
various financial reforms. This section provides an ¢Xplanation of the government's policies

and processes aimed at promoting ﬁn@evelopment, which serve as the specific

objectives of this study. (@'

2.1.1.1 Money Market Deveh&yfent

-
The term "money ar@elopment" refers to the expansion and development of the
money market, a i\i&ﬂ of the financial market where short-term borrowing and lending of
funds are c%tged. This development encompasses various aspects, including the expansion
of m@aﬂicipan‘[s, the introduction of new financial instruments, the enhancement of

regulatory frameworks, and the adoption of advanced technologies.

The money market is of paramount importance in the comprehensive operation of the
financial system as it enables financial institutions to manage liquidity effectively and serves
as a platform for the efficient allocation of short-term funds. The involvement of a wide

variety of market participants is one of the key factors influencing money market

14



development*. The presence of diversity in a market environment serves to increase market

liquidity and mitigate concentration risks.

One of the primary instruments in the Nigerian money market is Treasury Bills (T-Bills).
These are short-term government securities with maturities ranging from 91 days to 364 days.
Investors purchase T-Bills at a discount to their face value and receive the full face value at
maturity. The Central Bank of Nigeria (CBN) issues these bills on a weekly basig&rough
auctions, thereby serving the dual purpose of enhancing liquidity in the ﬁrlan '@em and
offering opportunities for investment. Open Market Operations (OM% nt a crucial
component inside the money market. The Central Bank of Nigeria~(CBN) conducts Open
Market Operations (OMO) auctions as a means to regulate lia@ within the money market.
The utilization of Open Market Operations (OMO) inst;@ts is employed to absorb surplus
money or provide liquidity to the financial system, henice exerting an effect on interest rates
and upholding monetary stability. The Ni v ney market encompasses many financial
instruments, including Commercial rs (CPs) and Banker's Acceptances (BAs), in
addition to T-Bills and OMO. &Ql%rcial papers (CPs) are commonly issued by enterprises
and financial institutions a%aq means to generate short-term capital. Conversely, bank
acceptances (BAs) @y)@ ial role in facilitating trade finance and are particularly vital in
international raé&’:ansactions. Certificate of Deposits (CDs) are also part of the money

market, allowing banks to raise funds from the public for a specified period at a

pred@ined interest rate.

Significant changes and reforms have been made to the Nigerian money market over time. In
2006, the introduction of the Dutch Auction System (DAS) for T-Bills brought more
transparency and competitiveness to the auction process. This change was pivotal in
enhancing the efficiency of the market. In 2011, the Nigerian Treasury Bills (NTB) replaced

the old Federal Government Treasury Bills (FGTB), deepening the money market and
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providing a benchmark yield curve for shorter-dated government securities. Further reforms
in 2012 aimed to increase the participation of retail investors in primary market auctions of

T-Bills and Federal Government Bonds, broadening market participation.

The Nigerian Interbank Offered Rate (NIBOR) underwent a revamp in 2014, with the
introduction of new guidelines to enhance transparency and efficiency in the interbank
lending market. In 2019, the Central Bank directed banks to maintain a minimumc&an to
Deposit Ratio (LDR) to stimulate lending to the real sector, thus redirectin '\from the
money market to productive sectors. The year 2020 had distinctive di@ s a result of
the global COVID-19 epidemic. The CBN responded with meas hat included reducing
interest rates on OMO bills and introducing a Targeted C@%}Tacﬂlty (TCF) to support

households and businesses affected by the economic 1 & f the pandemic.

The development of money markets is further facilitateéd by the introduction of new financial
instruments and technologies. A prime ekam % this phenomenon is the introduction of
asset-backed commercial paper (AQ@' which enabled financial institutions to convert
illiquid assets, such as mortgag%&;h o marketable short-term products. This innovation has
significantly enhanced t %ﬂldlty and efficiency of the money market’. Regulatory
frameworks are of @mportance in safeguarding the stability and integrity of the money
market. Enh @egulatory frameworks and implementing effective supervision measures
instills_t r%a ong market participants and mitigates the occurrence of systemic risks. For
1nstanc the implementation of Basel III regulations, which introduced stricter capital

requirements for banks, aimed to enhance the resilience of the banking system and indirectly

benefit the money market®.

Technological improvements furthermore play a role in fostering the development of the
money market. The implementation of electronic trading platforms and settlement systems
has been found to boost transparency, decrease transaction costs, and improve market
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accessibility. The implementation of electronic trading platforms has led to increased trading

volumes and improved market efficiency in the money market’.

In summary, the development of the money market involves multiple elements, such as the
involvement of a wide range of market participants, the introduction of novel financial
products, the enhancement of regulatory frameworks, and the adoption of significant

technological advancements. These aforementioned characteristics play a pivotak&ﬂe in

fostering the expansion, fluidity, and effectiveness of the money market, E@ yielding
advantageous outcomes for the broader financial system. ‘%\
%*\

2.1.2 Effects of Money Market Development ¢ )\&

CD

The development of the money market sector has the pgt@ have a considerable impact
on the Nigerian economy. Money markets play an i nt role in the financial system by

promoting the efficient deployment of funds.aq&suring the financial system's stability.

N

Improved liquidity management is one%' ost significant effects of the expansion of the
money market industry. A develo;@ﬁoney market provides the Central Bank of Nigeria
(CBN) with better tools to manag¢’ liquidity in the banking system. This enables the CBN to

'\
carry out effective ﬁng licy, which is critical for managing inflation and maintaining
tabitity.

overall economic\\

Q

Furthermore,\the growth of the money market allows for greater regulation of interest rates.
Whe@ money market is well-established, the CBN can employ instruments such as
Treasury bills to affect interest rates more efficiently. Lower interest rates can encourage
economic borrowing and investment, which can be advantageous to businesses and economic

growth.

Increased access to borrowing and finance choices is another important benefit. A developed

money market provides access to numerous short-term funding mechanisms for both the
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government and the business sector. This means that the government will have easier access
to funds to finance budget deficits, and businesses will have easier access to capital to fund

operations and investments.

Additionally, a developed money market supports risk management. To hedge against
interest rate and liquidity concerns, market participants might utilize a variety of money
market instruments. This not only helps individual businesses but also contriwtqbto the
overall stability of the economy. . Q§\

The money market is closely linked to the foreign exchange market, an‘d%evelopment can
contribute to exchange rate stability. It enables market paﬂicipﬁ@)auy and sell foreign

currency, which is necessary for international trade and inves@a i
®

Increasing investor confidence is another critica A well-regulated and transparent
money market helps boost investor conﬁdgn@ the Nigerian economy. When investors
have faith in the financial system's sta ili@integrity, they are more inclined to invest in

Nigerian assets such as government E ies and corporate bonds.

Furthermore, the establishﬁlt money markets helps increase financial inclusion. It

'\
provides accessible :n&

sk investment options to a greater segment of the public,
assisting individugls

Q

Finally, a well-developed money market can help to economic growth by providing a secure

households in more successfully saving and investing their money.

and @ient financial infrastructure that facilitates investment, savings, and economic
activity. However, delivering these benefits requires efficient regulation, transparency, and
sufficient oversight to preserve the financial system's stability and integrity. To realize the
full potential of Nigeria's money market sector, policymakers must carefully balance market

development promotion with these considerations.
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2.1.1.2 Bank Sector Development

Bank sector development pertains to the growth and evolution of the banking industry,
embracing several facets such as the expansion of banking institutions, regulatory reforms,
technology improvements, and programs aimed at promoting financial inclusion. The
advancement of the banking industry is of paramount importance in fostering financial
intermediation, mobilizing savings, offering credit services, and facilitating grawth, in the

M

economy. Several researchers have conducted research that emphasize @ positive
n;.

correlation between the growth of the banking sector and economic de \r They have
underscored the significance of a banking system that operates G@Nely and efficiently.
One significant facet of the development of the banking secto@%}he expansion of financial
institutions. This expansion can involve the entry of ne.%ﬁs, both domestic and foreign, or
the expansion of existing banks into new geographteal/areas. The presence of a varied range
of banks boosts competition, improves a@s&é@ nancial services, and promotes financial
stability’. %:6,

The Nigerian banking system ‘has)undergone substantial advancements and reforms over
time, resulting in a tra@ﬁ‘tion of its overall structure and operations. This sector
encompasses wide @Q&nancial institutions, including as commercial banks, microfinance

banks, devs%@t finance institutions, and others, all of which are supervised by regulatory

bodies l%t e Central Bank of Nigeria (CBN) and the Nigeria Deposit Insurance

Corpor;m (NDIC).

Regulatory reforms are of paramount importance in influencing the trajectory of the banking
sector’s growth and evolution. The promotion of financial stability and the mitigation of risks
are achieved through the strengthening of regulatory frameworks and the enhancement of

supervisory systems.

19



The banking sector consolidation in 2005 stands as a significant turning point in the history
of Nigerian banking. In order to enhance the sector's capacity to withstand challenges, the
Central Bank of Nigeria (CBN) implemented an increase in the minimum capital requirement
for banks. This policy led to a series of mergers and acquisitions, reducing the number of
banks but significantly boosting their capital base. This restructuring made Nigerian banks

AP

In the year 2010, the Central Bank of Nigeria (CBN) implemented risk-bas @S’pervision
1’&

more robust and better equipped to handle financial shocks.

(RBS) as a component of its regulatory reforms. RBS aimed to asses%x’ profiles of

banks and allocate regulatory resources accordingly, ensuring mo ettive oversight. This

transition from a one-size-fits-all regulatory approach to a @%targeted and risk-focused

S

In 2013, Nigeria commenced the implementatioRO e Basel II and subsequently Basel 111

policy improved the sector's stability.

frameworks in order to conform to global@rds. These frameworks introduced enhanced

risk management practices, capital ad@é‘gy requirements, and disclosure standards for banks,

further solidifying the sector's r@&glggry framework!°.

'\
Islamic banking was in&@d in Nigeria in the year 2011. The CBN granted licenses to

some banks to %Q Islamic banking windows, catering to the financial needs of the

Muslim po@ and promoting financial inclusion through Sharia-compliant banking
serVEQQ

The year 2012 marked the introduction of the cashless policy and payment system reforms.
This policy sought to lessen dependency on physical cash while encouraging electronic
payments. As a result, it initiated the expansion of digital banking services, encompassing
mobile banking and internet transactions, hence enhancing the accessibility of financial

services to the Nigerian population.
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The banking sector in Nigeria has not been without issues, most notably high levels of Non-
Performing Loans (NPLs). In order to tackle this matter, the Central Bank of Nigeria (CBN)
formed the Asset Management Corporation of Nigeria (AMCON) in the year 2015.
AMCON's role is to purchase and resolve NPLs, relieving banks of the burden and promoting
financial stability. In 2019, the Central Bank of Nigeria (CBN) implemented a policy known
as the Minimum Loan to Deposit Ratio (LDR) with the aim of promoting increa§ed lending
to the real sector of the economy. This policy necessitated that banks uphol%%mimum

Loan-Deposit Ratio (LDR), thereby reallocating funds from ,J%\g@ey market

toward productive sectors and fostering economic expansion. ‘\%.\

In response to the economic impact of the COVID-19 @ mic in 2020, the CBN
implemented various measures, including regulatory & rance, loan restructuring, and

liquidity support to banks. These initiatives 1ntenc@ lessen the impact of the epidemic on

the banking industry and the economy as @@%

Technological improvements have @@d the banking industry, resulting in substantial
changes. The implementationwgltal banking technologies, including internet banking,
mobile banking, and fint V'éncements, has resulted in increased availability of financial
services, decreased @Qes, and enhanced operational effectiveness'!. These developments
have also B@e way for the establishment of new business models, such as digital-only

banks an@e -to-peer lending platforms.

The promotion of financial inclusion constitutes a significant facet of the development of the
banking sector. Initiatives aiming at increasing access to financial services for underserved
populations, such as low-income individuals and rural communities, help to drive inclusive
economic growth. For example, the introduction of microfinance institutions and the
execution of financial literacy programmes have been essential in augmenting financial
inclusion'?.
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In summary, the development of the bank sector encompasses various aspects such as the
growth of banking institutions, regulatory modifications, developments in technology, and
programs aimed at promoting financial inclusion. Several elements have a significant role in
enhancing the efficiency, stability, and accessibility of the banking system, hence promoting

economic growth and development.

2.1.1.3 Stock Market Development (b
Stock market development refers to the expansion and evolution of stock h&ts, which

N

includes factors such as market size, liquidity, efficiency, regulat%ameworks, and
technology improvements. The Nigerian stock market, which is‘;@j;\ed by the Securities
and Exchange Commission (SEC) and principally fac111tated Qj‘}he Nigerian Stock Exchange
(NSE), is critical to the country’s financial syste s as a platform for enterprises to
generate funds through the issue of shares, as w growdmg investment options to a wide
range of investors. Stock markets play @o ant role in mobilizing funds, promoting
capital development, and efﬁmen%&ocaﬁng resources within an economy. Some

academics have emphasized th e vance of well-functioning stock markets in stimulating

investment and innovatio N

The huge increas)e\‘CLﬁ?Nigerian stock market in the mid-2000s was one of the notable
developmf@ing this time, market capitalization achieved new highs, driven by strong
economi velopment, rising investor interest, and a variety of regulatory reforms. This
expansion attracted both domestic and international investors, contributing to the

development of Nigeria's financial sector.

The Nigerian Stock Exchange (NSE) successfully concluded its demutualization process in
March 2020, as part of a significant reform initiative. This shift transformed the exchange

from a mutual organization owned by its members to a corporation owned by its shareholders.
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The demutualization was intended to improve corporate governance, transparency, and
competitiveness by bringing the NSE in line with global best practices in stock exchange

operations.

The NSE introduced several changes to its listing rules over the years to enhance
transparency and corporate governance standards. These changes were intended to make the
exchange more appealing to companies looking to go public and to increase investor(t&st. By
accommodating different types of companies and investors through market. se lﬁg}g} such as

the Premium Board, Main Board, and Alternative Securities Market (A \h NSE aimed

to cater to a broader range of listing requirements and company size@'\

Another major development in the Nigerian stock market w@e introduction of exchange-
traded funds (ETFs). ETFs offer investors a handy. op@kto obtain exposure to diversified
asset portfolios. This financial product grew igm arity because it allowed investors to

diversify their holdings and better control <isk.)\&

The market faced challenges durin omic downturns, prompting regulatory changes in

the 2010s to address market Vom and improve risk management. These changes included
'\

the implementation of é@breakers and adjustments to margin trading rules, aiming to

stabilize the mark‘ei' ring turbulent times.

To impro% experience of shareholders and reduce unclaimed dividends, the SEC
initi e-Dividend Mandate Management System and Direct Cash Settlement in 2016.
These measures streamlined the dividend payment process, enhancing investor protection and

reducing the number of unclaimed dividends.

The COVID-19 pandemic in 2020 had an impact on the Nigerian stock market, as it did

globally. In response to the market's volatility during this time, the NSE implemented
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safeguards such as circuit breakers and allowed remote trading capabilities to maintain the

market's orderly operation while safeguarding market participants' health.

In parallel with these developments, the NSE invested in technology upgrades to enhance
trading and market data dissemination. These enhancements were designed to attract new

investors, boost market efficiency, and keep the exchange competitive in the digital age.

Furthermore, the SEC and NSE have consistently improved market surveﬂl@e and
enforcement procedures in order to detect and discourage market abuses, guar@%&ng market

integrity and investor trust.

Another aspect of stock market development is the expansion o%@zim and liquidity. A
larger market size, in terms of the number of listed qon&@s and market capitalization,
attracts more investors and enhances market depth: ding to some academics, a broad
and liquid stock market encourages ﬁnancial.ig@ediation, decreases the cost of capital, and
enables company financing'4. Effici anij\stock markets is crucial for fair pricing,
transparent trading, and accurate in on dissemination. The creation of efficient trading
methods, such as electronic Mng platforms, increases market transparency, lowers
transaction costs, and inQ e ?iquidity. The introduction of electronic trading systems has

been associated VK{ increased trading volumes and improved market efficiency!.

Regulatoqf%eworks are critical in shaping the evolution of stock markets. Transparent
and gforced regulations are essential to protect investors' interests, ensure market
integrity, and reduce information asymmetry. Implementing regulatory measures like
disclosure requirements, insider trading restrictions, and company governance standards

boosts investor confidence and attracts both domestic and foreign investors!®.

Technological improvements have had a profound impact on the evolution of the stock

market. The use of modern trading technologies like algorithmic trading and high-frequency
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trading has boosted market efficiency and liquidity. Furthermore, the use of information
technology in market surveillance and regulatory control has increased market transparency

and made quick interventions possible!”.

Finally, stock market development takes into account a variety of aspects such as market size,
liquidity, efficiency, regulatory frameworks, and technology improvements. These

characteristics help the stock market work as a whole, stimulate economic growth, allow

&

%\%

for more efficient capital allocation.
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2.1.2 Health Outcomes

Health outcomes refer to the measurable effects on individuals or populations resulting from
healthcare interventions, policies, or other factors that influence health. These outcomes can
encompass a wide range of dimensions, including physical health, mental well-being,
mortality rates, disease prevalence, quality of life, and healthcare utilization. For this study

emphasis will be placed on life expectancy and infant mortality rate as they are used(tw)roxy

health outcomes. Q}R

Life expectancy is a critical indicator of a population's overall hea@ well-being. It
measures the average number of years a person can expect tb)l\%c%f;z)m birth, assuming
current mortality rates remain constant. This metric is an é&ntial tool for assessing the
overall health of a nation and understanding the efft t@ s of its healthcare system. In the
year 2023, the life expectancy in Nigeria was ap ﬁately 61.79 years. To be more precise,
the statistic indicated a life expectancy of 60 ars for males and 64 years for females. The

life expectancy at birth in Nigeria 1%\&';%paratlvely low, both within the African continent

and globally. \)Q)

Several factors inﬂuenc@%%e?(pectancy, including access to healthcare, socio-economic
conditions, lifestQCﬁéices, and genetics. In developed countries with robust healthcare
systems, a Qquality medical care, disease prevention measures, and advancements in
medi nology contribute to longer life expectancies. On the other hand, in developing
countries with limited access to healthcare and higher rates of infectious diseases, life

expectancy tends to be lower.

Efforts to improve life expectancy often involve addressing social determinants of health,
such as poverty, education, and nutrition. Public health interventions, vaccination programs,

and initiatives to reduce smoking and alcohol consumption have also played significant roles
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in increasing life expectancy worldwide. Additionally, advancements in medical research and

healthcare delivery have led to longer, healthier lives for many individuals.

While life expectancy has generally been increasing globally, disparities still exist within and
between countries. Addressing these disparities requires a multifaceted approach that

considers not only healthcare but also broader social and economic factors that impact health

outcomes. o&\(b

The infant mortality rate (IMR) is another crucial indicator of a nation's, h%’outcomes,
specifically focusing on the well-being of its youngest citizens. IMR measures the number of
infants who die before their first birthday per 1,000 live births id @nﬂyear. A low IMR is
a sign of a healthy population, as it indicates that infflnts4 @&ﬁurviving their critical early
months of life. As of 2023, the infant mortality ra j@égeria was measured at 55.17 per

1,000 live births. This indicates that the infant & y rate was approximately 55 fatalities

per 1,000 live births for infants under the @e}‘one year. In Africa, there is a relatively high

rate of child mortality. (@'

IMR is strongly linked to the ity and accessibility of maternal and child healthcare
services, as well as broQ socio-economic factors. Adequate prenatal care, skilled birth
attendants, acces§< an water and sanitation, and vaccinations all contribute to reducing
infant mo ~Additionally, efforts to improve maternal health and nutrition play a

signi@@yle, as healthier mothers are more likely to have healthier babies.

Reductions in IMR are often seen as a marker of a country's progress in healthcare and social
development. Public health initiatives, like immunization campaigns and education on safe
infant care practices, have been successful in driving down IMR in many parts of the world.

International organizations and governments have also worked together to improve access to
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healthcare in underserved areas and address preventable causes of infant mortality, such as

infectious diseases and malnutrition.

Despite global progress, significant disparities persist in infant mortality rates, both between
and within countries. Addressing these disparities requires a comprehensive approach that
includes improving access to healthcare, reducing poverty and inequality, and promoting
education and awareness about maternal and child health. Efforts to reduce IMR are @&ential

for ensuring that every child can grow and thrive!s: 120, Q}R

2.2 Theoretical Review s -

2.2.1 Bismarck Health Care Financing Model (Social Insur%ﬁg sed)

The Bismarck health care finance model is characterized bg&{%dadoptlon of a social insurance
framework. In the present paradigm, the provi@%ealthcare services is financed by
means of contributions made to a health fund. @rimary source of contributions commonly
stems from the payroll, wherein both'g' ployer and employee allocate a proportionate
amount of their respective salarle%%omal insurance plans has significant potential for
delivering efficient risk prot ct10 partlcularly within nations with high income levels. The
primary drawbacks @@Q 1th social health insurance models arise from their limited

coverage, partlcle

formal sed%tployees and simply aggregate the health risks of scheme members. The

n low-income nations where these models predominantly cater to

impl%gion of social health insurance necessitates the presence of sufficient fiscal
capacity within the government, as well as widespread acceptability among the population.
Similar to taxes, social health insurance encounters some challenges that diminish its efficacy
in terms of tax collection. Additionally, contributions to social health insurance by employers
increase the cost of labor and may lead to increases in unemployment levels??. Tanzania (17

percent) and Kenya (11 percent) are among the countries with the largest coverage of social
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health insurance schemes?. Similar to national health insurance schemes, social health
insurance schemes in Sub-Saharan Africa (SSA) encounter challenges due to their restricted

subscription bases, mostly because the formal sector in this region is relatively tiny.
2.2.2 Income and Expenditure Theory

This theory posits that financial sector development, particularly increased access to credit
and financial services, can contribute to higher income levels for individuals. Hig’r&%come
is associated with improved living standards and greater capacity to afford hea%ére services,
leading to better health outcomes. The Income and Expenditure Theory s a-‘macroeconomic
concept that explores the relationships between aggregate incorﬂe{@g?gregate expenditure
within an economy. Developed primarily by economist Jokévlaynard Keynes, this theory
serves as a foundational framework for understandi Q’ determinants of national income
and the factors that influence overall econog tivity. In essence, the Income and
Expenditure Theory posits that the total@\yof economic output, or national income, is
primarily determined by the total lev@expenditures in the economy. These expenditures
include consumption by house% investment by businesses, government spending, and net
exports (exports minus i 9). According to Keynesian economics, which is closely
associated with thi@gy, the key driver of economic activity is the total spending or
demand in }%@ my. The theory introduces the concept of an equilibrium level of income,
where th@ot 1 expenditures in the economy match the total income generated. At this
equi&m point, there is neither a surplus nor a shortfall in overall spending, leading to
economic stability. However, the economy may deviate from this equilibrium, and such
deviations can have significant implications for unemployment, inflation, and overall

economic well-being.

The Income and Expenditure Theory, which focuses on the relationships between aggregate
income and total expenditures in an economy, can be applied to the intersection of financial
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sector development and health outcomes. In the context of healthcare, financial sector
development plays a crucial role in shaping the income and expenditure dynamics related to
health services. As the financial sector evolves and becomes more sophisticated, it facilitates
income growth through mechanisms such as increased access to credit, investments in health
infrastructure, and the expansion of health-related industries. This income growth can
positively impact individual and household spending on healthcare, leading to i(%roved
access to medical services, preventive measures, and overall better heal%‘%eomes.
Moreover, the Income and Expenditure Theory's multiplier effect is rel . A& context of
financial sector development and health outcomes. A well-de\:elo d.l;'lnancial sector can
contribute to increased income not only through direct investn&gé\h health but also through
the creation of employment opportunities and the expaﬁs{&%?economic activities related to
healthcare. This, in turn, can trigger a multiplier e@%ere the initial financial investments

in health lead to subsequent rounds of i"e‘@) job creation, and income growth. The
0

resulting positive feedback loop can% ibute to sustainable improvements in health
outcomes as communities be eﬁ@m increased resources for healthcare services and
infrastructure. In summary, 1n%ncial sector development, guided by the principles of the
Income and Expe 't@%heory, can foster economic growth, increase income, and

ositively influefice health outcomes by enhancing the capacity of individuals and
p y

communities\{o invest in their well-being.
2.2.?@'0ssman Theory on Health Investment and Outcomes

The Grossman model of health investment posits that individuals make rational decisions
about their health by investing in medical care and health-related activities. This economic
theory, developed by Michael Grossman, views health as a form of capital that can be
improved through investments in health-enhancing activities and medical care. In the context

of financial sector development and health outcomes, the Grossman model suggests that a
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well-functioning financial sector plays a crucial role in facilitating individuals' ability to
make optimal health investments. Access to credit, insurance mechanisms, and financial
instruments can empower individuals to allocate resources efficiently, enabling them to make

investments in preventive measures, medical care, and a healthier lifestyle.

Financial sector development can enhance the Grossman model's applicability by providing
individuals with the means to make informed health investments. For example, J%roved
financial literacy, coupled with accessible financial services, allows individ plan for
and afford health-enhancing activities. Additionally, the availability 0(’%}%wrance and
other risk-mitigation tools within a well-developed financial sec fi) protect individuals
from the financial burden of unexpected health expenses. A@R%sult, the Grossman model
suggests that a symbiotic relationship exists between ﬁ@l sector development and health
outcomes, where a robust financial sector empo individuals to make effective health

investments, leading to improved overall k@ljﬂ\%ﬂ well-being.

Grossman developed a model for g@é;@lealth in 1972, and health has been treated as a

durable capital stock?3* Accor 0 Grossman, healthy days are said to have been born out
of health stock, where ut “aid to have been gained both directly because it allows for
the enjoyment of g th (via consumption commodity) and indirectly because it allows

for time to @nded on other market as well as non-market activities (via individual
commodi@. s Grossman enforces two constraints, it is assumed that individuals maximize
the 1& they derive from consumption. First, such time constraints that establish time in a
specified period has to be allotted to investment, consumption, or wage generation. An
increase in sick days reduces the amount of time available for actions. Second, income
constraints should represent the real cost of time spent on consumption or some levels of
investment rather than wage generation, which is a maximization issue. There is an

unwavering assumption that individuals are born with some level of health stock that
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deteriorates with age. The reduction could be offset by investment activities, but when the
stock reaches the critical level, it dies. Grossman develops a pure model of consumption as
well as a pure investment model on the assumption that the marginal cost is constant®®, based
on the marginal benefit being increased with consumption and investment activities taken as

additive?.

The marginal benefit of consumption and that of investment are separated and then eguated to

the health shadow price as an additive function of interest rate and rate of heal I@Ssreciation
e

(given). As a result, the empirical evaluation of the investment model' X predictions
is possible. First, a higher depreciation rate with a positive corrd@vﬁth wage would lead
to a decrease in demand for health care. This is due to the f@ t as the cost of producing
healthy days rises, the marginal cost of investment @to be higher than the marginal
benefits of investment. Second, an increase in wa@ll have an indeterminate effect on the
quantity of health demand. When wages r@@al productivity rises because more health

days are available to earn higher wa@esulting in more incentives for health investment

and higher health stock demand?’. Q)

2.2.4 Financial Develo@t”l‘heory

The theory of finamcial development holds significant importance within the field of
economics%galyses the complex interplay between a nation's financial sector and its
over. omic growth and development?*?>. The present idea postulates that the
establishment of a robust and effective financial system plays a pivotal role in facilitating
economic advancement. The process of allocating savings to productive investments and
promoting economic development is facilitated by financial intermediaries such as banks,
financial markets, and institutions. This theory emphasizes the significance of financial
inclusion, the enlargement of financial markets, and financial innovations in fostering
economic growth and stability.
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Financial development theory places significant emphasis on the pivotal role played by the
banking sector?®?’. A banking system that is robust and stable serves as a reliable means of
financial support for both enterprises and individuals, hence fostering investment and
entrepreneurial activities. Moreover, it underscores the importance of an enabling legal and
regulatory structure that guarantees property rights, facilitates contract enforcement, and
fosters a stable ecosystem for the flourishing of financial endeavors. Furthermore, :[he concept
of financial liberalization is an additional dimension that underscores the si@'ﬁfﬁ}ance of
diminishing constraints and regulations in order to foster the mov .'QSOcapital and

promote economic expansion, all while ensuring the preservatio of.\stability remains a
°

pivotal factor?®%, %'\
&>

The theory of financial development also acknow .dgy% the significance of financial
innovation. The implementation of novel financ roducts, services, and technologies
contributes to the optimization of the ﬁnar@j& tar, facilitating the more efficient allocation
of resources towards productive Ventur%;l‘ he stability of the financial sector is a paramount
concern due to its potential to @ne economic development. The theory emphasizes the

importance of implementing%dg management strategies and ensuring financial stability in

order to sustain the Qvelg’%onomic well-being.

Financial de l®nt is driven by a combination of domestic and foreign forces within a
global _environment. The development of a country's financial sector can be greatly
inﬂ@d by cross-border financial flows, commerce, and foreign investments. Domestic
economic policies and institutions play a crucial role in determining the trajectory and
magnitude of financial development. Furthermore, there is an increasing emphasis on the
correlation between financial development and inclusive growth’. The primary objective of

policymakers is to facilitate financial development in a manner that fosters inclusivity, so
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mitigating income disparity and fostering a more egalitarian trajectory of economic

advancement.
2.3  Empirical Review
2.3.1 Evidence from Developed Economy

To examine the effects of financial globalization, institutions, and economic growth on the
advancement of the European financial sector, a comprehensive investigation wa@éd out
using panel data spanning from the years 1989 to 2016. The empiric show that
economic growth and institutional quality have a favorable relatlcﬁ with financial
development when using the composite index of financial devel t Wthh covers various
dimensions of the financial market, such as depth, Q@} and efficiency. Financial
globalization, on the other hand, hinders the deye nt of the financial industry. The
findings are robust to utilizing other proxies fo@nomic growth, institutional measures, and
capturing the financial crisis period. T es@rical findings propose policy suggestions for

developing the financial sector usi onomic tools such as globalization, institutional
quality, and economic growth3N

'\
To empirically exani@ociation between financial development variables and growth

in 11 European %1

the dynarrﬁ%nel models, specifically utilizing the Pooled Mean Group estimator. The

1es throughout the period of 1995-2016. Some scholars employed

resu Qated that there is a positive association between financial development and
economic growth, but this relationship is only significant in the short-term. This conclusion
supports the idea that financial development leads to economic growth through the supply
side. When examining the hypothesis concerning non-linearities in the finance-growth nexus,
it is observed that the relationship exhibits an inverted U-shaped pattern. Specifically, the

impact of financial development on economic activity is positive up to a certain threshold,
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beyond which the association turns negative. The veracity of the non-linearity hypothesis is
applicable just to the variable of domestic credit to the private sector. In relation to policy
implications, it was advised that governments should prioritize the allocation of resources
towards investment projects that demonstrate efficiency, with the aim of enhancing economic

growth and facilitating the effective expansion of the banking sector2.

To investigate the impact of financial development and financial globalizatiomn the
significant increase in life expectancy in China, India, a£1d %}% The
researchers utilized annual data from 1991 to 2019 to analyze this phsf@lS ~ The ARDL
limits testing approach provides empirical evidence supporting & Q&s&nce of a long-term
association between financial development, financial glob@é%a:t}n, and life expectancy,
while controlling for factors such as GDP, health @hmre, and internet usage. The
empirical evidence from long-term studies suggeste ositive correlation between financial
development and life expectancy in Chi .,‘\&dt a 0.599% increase in life expectancy
associated with financial development'@beir findings also suggest that there is a positive
correlation between financial &l%ﬂzation and life expectancy, with a 1.247% increase
observed in Japan and a l.ll%o'increase observed in India. The results of their study provide

valuable empirical l@)%d for policymakers seeking to enhance life expectancy in China,

India, and Ja ar&a

To ascer@% causal relationship between the development of the stock market, the
devel&en‘[ of the banking sector, and the economic growth in Central and Eastern
European (CEE) countries. A scholar focused on examining the correlation between the
development of the stock market, the development of the banking sector, and the economic
growth within the Central and Eastern European (CEE) countries. The study utilized annual
data from two distinct time periods, specifically 1999-2012 and 1999-2015, for a total of 8

and 5 Central and Eastern European (CEE) countries, respectively. The research was
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grounded in the utilization of the Granger causality test and linear regression models. The
findings of the study indicated that the advancement of the stock market has a significant
impact on the attraction of foreign direct investment and the promotion of economic growth
in Central and Eastern European (CEE) nations in the long run. The ways through which
stock market capitalization indirectly influences economic growth are disclosed. The stock
market capitalization exerts influence on the banking sector and gross capital. formation,
hence affecting the economic growth of Central and Eastern European (CEE) @es. The
economic growth in Central and Eastern European (CEE) countries be . Q@Q and 2015
was influenced by the development of both the stock market .‘:lnd e.l?anking sector. The
relationship between the size of the stock market and economig@th is found to be positive,
whereas the influence of domestic loans to the private §e@ 1s observed to be negative. The
practical ramifications of this phenomenon are@?considering. The study provided

evidence supporting the rationale for Centcf:@;%astem European (CEE) nations to pursue

enhanced development of their st(%' arkets. This entails enhancing the market
infrastructure and institutional Vi@‘ent to facilitate the expansion of the stock market. By

doing so, these countries ma&mg\ke a valuable contribution to their economic growth®*,
2.3.2 Evidence erm %’%Uping/Emerging Economy

Some resear: e@dertook a comprehensive analysis of the impact of financial inclusion on
life ex e@c and newborn mortality rates and investigate if this impact is influenced by
pote@hreshold effects, which are defined by the extent of income inequality and poverty
levels. Their conclusions were derived on an analysis of 61 emerging and transitional
economies spanning the time frame of 2011 to 2017. By employing a composite hybrid
financial inclusion index, they demonstrated that there exists a direct and favorable impact of
financial inclusion on health outcomes. Moreover, in countries characterized by a higher

prevalence of poverty and economic inequality, the efficacy of financial inclusion as a policy
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instrument for attaining improved health outcomes is enhanced. The findings have enormous
importance from a policy standpoint, as increased financial inclusion provides opportunities
to invest in health capital and strengthens the ability of the most disadvantaged groups to

handle risks associated with health crises®.

To examine the impact of remittances on health outcomes in a sample of 39 chosen Sub-
Saharan African (SSA) countries from 1996 to 2016. Some researchers examined.thgyarious
avenues via which remittances impact health outcomes, specifically focus,.in @}} role of
financial development and institutional quality. Through the applicat?%}d amic panel
estimates, their analysis revealed that remittances play a crucia\f%'i)n sustaining health
outcomes. Furthermore, they observe that both financial deve&@m and institutional quality
act as complementary factors to remittances in this @ It is imperative for countries
within the SSA region to persistently enhance their cial sectors and elevate the quality of
their institutions to a satisfactory standa@‘% tablishment and enhancement of robust
financial systems and institutions have %ootential to facilitate and attract significant inflows

of remittances, thereby contrib@ the improvement of human capital, health outcomes,

and the reduction of pove}r@q

To examine the im@% inancial growth on human development indicators, specifically
life expecta @ primary enrollment rates, in developing countries disaggregated by
gender t@ut the period spanning from 2016 to 2020. The research employed the
Generalzed Method of Moments (GMM) panel method to estimate the experimental model.
The variables considered in the analysis included facilities granted to the private sector, the
ratio of money to GDP, the degree of economic openness, as well as the impact of
educational and health expenditures. The findings from the estimation of the model suggest
that the provision of facilities to the private sector has a statistically significant and beneficial

impact on human capital. The impact of the ratio between money supply and GDP is deemed
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to be adverse, primarily attributed to the detrimental consequences of inflation on various
economic models. In all models, except for the female registration rate, the coefficient of the
degree of openness of the economy exhibits a positive and statistically significant relationship.
The impact of educational expenses on the enrollment rates of males and females, as well as
men's life expectancy, was found to be positive and statistically significant. The impact of
health expenditures was consistently positive and statistically significant across .all models,
including those examining life expectancy for men and women, as wellq’%»'\women's
registration rate. Hence, it is imperative for governments to prioriti : Q@omotion of
exports, undertake tariff system reforms that incentivize the ir.n (giqn of capital goods,
ensure currency stability, streamline banking operations, and f@'e the process of opening

’é)
letters of credit®’. ¢ Q
\

To analyze the impact of health expenditure on@us health outcomes, specifically life
expectancy, infant mortality, under-five .ﬁéﬁt and crude death rates, within the sub-
Saharan Africa region. The panel of 3%;\b-8aharan African Countries for the years 1995-
2014 was subjected to the uﬁ%‘he linear dynamic generalized method of moments
instrumental variable (GMM:zIVe). The findings of their study indicated a substantial positive
relationship betwee@% penditure and several health outcomes, including increased life
expectancy and ed rates of infant mortality, under-five mortality, and crude death in the
Sub-Sahagl frica region. There is a notable correlation between public and private health
expenditures and various health outcomes, such as life expectancy, infant mortality, under-
five mortality, and crude death rates. Specifically, public health expenditures were found to
have a positive impact on life expectancy and a negative impact on infant mortality, under-
five mortality, and crude death rates. Similarly, private health expenditures also exhibit a
substantial positive association with life expectancy and a negative relationship with infant

mortality, under-five mortality, and crude death rates. The study calculated a lag of one
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period in health expenditure and found that the regression findings demonstrated a
statistically significant association with health outcomes. In conjunction with health
expenditure, many factors such as Gross Domestic Product (GDP) per capita, urbanization,
immunization, and access to basic drinking water have contributed to advancements in life
expectancy, newborn mortality rates, under-five mortality rates, and crude death rates. On the
contrary, the presence of HIV and high levels of unemployment are variables Ehat have a
detrimental impact on life expectancy, as well as exacerbating rates of newb%%ortality,
under-five mortality, and crude death. Their study demonstrates that he . \?@iiture plays
a significant role in achieving enhanced health outcomes in Sul.)-S rag African countries.
Hence, allocating a higher proportion of health expenditure @ health sector results in
improved health outcomes. Further examination of polié@mons aimed at enhancing GDP
per capita, immunization rates, urbanization, and\access to basic drinking water services,
alongside the implementation of metho ’s\‘ﬂ‘&s%ned to decrease HIV prevalence and

unemployment, can contribute to the at@ t of improved health outcomes?®.

Similarly, some researchers coﬁ%%ﬂ a study and obtained data from 11 African countries
spanning the period from 20&&1@ 2017. The study examined the issue of causation using the

Dumitrescu and HQH)QS , which specifically addresses the presence of cross-section

dependency. T@wdy's variables exhibit cross-sectional dependence. The findings of the
;%h revealed the existence of a bidirectional association between financial

causality 6

development and health factors. The expansion of work opportunities and the reduction of
salary disparities between skilled and unskilled labor are observed as financial development
occurs. Conversely, it becomes feasible for the government to allocate additional funds
towards healthcare expenses targeted at individuals with low socioeconomic status. The
significance of individuals' health levels lies in their ability to translate the education they

acquire into economic productivity. Within this context, it is anticipated that there exists a
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reciprocal association between the advancement of financial systems and the state of health.
The findings of the study revealed a significant correlation between health and financial
development, so providing empirical support to existing scholarly literature on the subject

matter3’.

Similarly, to examine the causal relationship between energy consumption, environmental
degradation, financial development, and health consequences in the context of istan.
Some scholars employed life expectancy and infant mortality as proxy f0£ he @%‘u‘[comes.
Various econometric techniques have been employed to analyze time'%\dégl, including
unit root tests, co-integration procedures, causality techniques, and fogration regressions.
Furthermore, their analysis not only identifies the causal dire%g%oetween variables but also
quantifies the magnitude of causation using Varianc@mposition. The findings of the
study provided confirmation that all variables exa® in the research exhibit co-integration
over an extended period. The examinati@@ sation indicated that there is a one-way

causal relationship from energy consut‘@n and environmental degradation to health results.

On the other hand, a two-way elationship exists between financial development and
health outcomes in the long.term. Furthermore their study examined the impact of energy,
environmental deg nd financial development on the health outcome model. The

in Pakistan®?,

findings indi at at both energy and financial development have the potential to enhance
health out %

To ex@ ine the impact of financial growth on the significant increase in life expectancy in
Bangladesh, using annual data from 1972 to 2013. Some researchers investigated the unit
root characteristics of the variables by utilizing a structural break unit root test. The
utilization of the combined co-integration and ARDL limits testing approach provides
empirical evidence supporting the existence of a sustained relationship between financial

development and life expectancy, even when considering the influence of globalization,
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income inequality, and economic growth. Their empirical findings suggested that there exists
a positive relationship between financial development and globalization, and life expectancy
in Bangladesh. The results of the VECM Granger causality analysis suggest the presence of a
feedback relationship between financial development and life expectancy. There is evidence
to suggest that economic expansion and globalization have a causal relationship with life

expectancy, as indicated by their Granger causality analysis*!.

N
financial

Some researchers carried out a study to investigate the correlation :bet @
development and healthcare expenditure in a sample of 46 countries Q@S&Qaran Africa
(SSA). Their study posits that healthcare expenditure serves Crucial transmission
mechanism via which financial development impacts impro@cﬁ’glth outcomes. The study
employed random and fixed effects models, as we.®instrumental variable estimate
techniques, utilizing data spanning from 1995 to 2 The findings indicated that there is a
positive correlation between financial dev .ph%nt nd healthcare expenditure. The results of
this study highlighted the need of prom@g financial development in economies within Sub-

Saharan Africa (SSA) as a means acilitating the mobilization of domestic resources for
financing healthcare expend&%@“.

To investigate the p@ moderating role of financial development in mitigating the impact
of growth @9 on the Malaysian economy. Some researchers observed a robust
correlati@en long-term growth volatility and financial development based on annual
data spafining from 1972 to 2018. Additionally, the results suggest that the presence of
financial development mitigates the occurrence of fluctuations in economic growth over an
extended period. The empirical model demonstrated that trade openness has a statistically
significant positive effect on growth volatility in Malaysia. Conversely, inflation volatility,
inward foreign direct investment (FDI), and financial development exhibited statistically

significant negative effects on growth volatility in the country*.
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2.3.3 Evidence from Nigeria

Some researchers investigated the relationship between financial development, public health
expenditure, and health outcomes in Nigeria from 1981 to 2020. The study utilized annual
time series data obtained from the Central Bank of Nigeria (CBN) statistical bulletin and the
World Development Index (WDI). The data was subjected to analysis using the
Autoregressive Distributed Lag Model (ARDL) with Bounds Testing. Their ﬁndingg&dicate
that in the near term, an increase in government spending on healthcare has,. a %& impact
on health outcomes, namely life expectancy. However, in the long%n.\t is increased
investment is associated with improvements in life expectancy. itfonally, the findings
indicated that the impact of financial development on health Qﬂf&%es is contingent upon the
specific financial development indicator utilized, wf&% inflation has a negative and
statistically significant effect on health outcomes igeria. The study suggested that the
Nigerian government should allocate mor@u@t the health sector and ensure the stability
of the financial sector. These measur@re deemed necessary to effectively enhance the

desired level of health outcomeﬁi\n%geria““.

Some researchers empiri examined the relationship between public health expenditure
and infant mortality@tjq igeria from 1991 to 2018, utilizing time series data. The study
employed t Modified Ordinary Least Square (FMOLS) analytical approach to
investi aé%wssociations. Several robustness assessments were conducted to ascertain the
depengility of the findings for policymakers. The results of the study indicated that the
variables included had a favorable effect on INFM. It is thus suggested that additional efforts
should be made to disseminate public awareness regarding the significance of administering

DPT immunization to infants. Furthermore, it is imperative to enhance the education of

nursing mothers regarding the importance of providing adequate care for their children,
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particularly during the early stages of development. This entails avoiding the delegation of

parental responsibilities solely to nursery®.

Similarly, some scholars investigated the relationship among health expenditure, child
mortality, and economic growth in Nigeria by analyzing time series data from the years 1980
to 2020. The data was analyzed using the Ordinary Least Square (OLS) approach. The
empirical findings indicated that there is a lack of substantial correlation between goyernment
health expenditure and under-five child mortality. The study also revealefi t @kmmen‘[
capital expenditure had a statistically negligible and negative effect on d@’f%death rates.
Conversely, government recurrent expenditure had a statistica.ll;@gﬁﬁcant and negative
effect on under-five mortality rates. The influence of gross %%’}apital creation on under-
five child mortality was shown to be both positive and @cally significant. The study also
revealed that child mortality, government ca&ﬁ:ﬁpending, and domestic investment

exhibited a positive and statistically sign@n

inflation was found to have a negative %’statistically significant effect on economic growth.

uence on economic growth. Conversely,

It was recommended that thereﬁil@ugmentation in the annual financial allocation towards
the health sector. Howeversathercrucial factor for achieving positive results does not solely
rely on a mere incr@)e% dget allocation. Instead, it hinges on the implementation of an
effective public ce system that can expand and potentially connect specific expenditure

and revenue choices, while also ensuring the appropriate utilization of allocated funds in a

trans@\t manner*S,

To examine the impact of government health expenditure on under-five death rates in Nigeria.
Some scholars used autoregressive distribution lag technique to investigate the long-term
impact of public health expenditure on under-five mortality in Nigeria. The data utilized in
the study were obtained from the World Development Indicators, covering the time frame

from 1985 to 2017. The study's findings indicate that public health expenditure has a
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statistically significant positive correlation with under-five mortality. The findings of the
study suggest that a one-unit increase in public health expenditure is associated with a
corresponding rise of 1.56 units in the under-five death rate. However, within the Nigerian
context, this phenomenon can be more comprehensively elucidated through the absence of
effective coordination of health funding and various other aspects, including maternal
education. Consequently, the study recommended that the establishment of effective
coordination mechanisms between health and funding entities is imperative te ‘enSure the

appropriate utilization of given resources within the health sector?’.

In a similar vein, some scholars examined the impact of health shocks on the poverty rate in
Nigeria from 1981 to 2017. The research employed the Vector Error Correction Model
(VECM) to examine the relationship between Out of Pocket (OOP) expenditure on health and
the death rate, and its impact on the poverty level in Nigeria. The findings of the study
indicate that an increase in OOP spending on health and the death rate is associated with a
considerable exacerbation of the poverty level in Nigeria. Similarly, an examination was
conducted to assess the co integration relationship between healthcare expenditure and
economic growth in Nigeria from 1981 to 2010. They utilized a multivariate co integration
model to determine the presence of a long-term association between healthcare expenditure

and economic growth within the specified study period*®.

A study was conducted to examine the relationship between the development of the financial
sector and economic growth in Nigeria. The investigation utilized a vector autoregressive
model. The aim of their study was to verify the premise that the expansion observed in the
money and capital markets has not resulted in sustained economic growth. The findings
indicate, among other things, that there is no evidence of a long-term causal relationship
between indices of financial system development and economic growth. This suggests that

the development of the financial system does not appear to have a substantial impact on the
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trends of economic growth in Nigeria. Nevertheless, it is worth noting that the impact of
financial system development on economic growth has demonstrated a statistically significant
positive correlation solely in the short-term context. The findings indicate that to effectively
facilitate both short-term and long-term economic growth in Nigeria, it is imperative to
enhance the depth of the financial system. This can be achieved through the introduction and
provision of innovative financial products and services by market operators, as well as the

establishment and enforcement of robust monetary policies and regulations®.
2.4  Summary of the Gaps in Literature

In the field of research that explores the relationship between findncial sector development
and health outcomes, several noteworthy gaps persist in the cutsent body of knowledge. The
presence of these gaps highlights the importance of the™proposed study and demonstrates the

unique contributions it aims to provide.

One notable deficiency in the existing body, of)literature is the lack of a comprehensive health
outcome indicator that encompasses‘seyeral dimensions of a country's health status. While
previous research frequently examines individual health indicators separately, the current
study aims to address thi§ Nmijtation by developing a comprehensive health outcome score
that incorporates many variables. This index aims to integrate key health indicators, namely
life expectancy ‘add child survival rate. This comprehensive metric will provide a more
intricate,\annd comprehensive viewpoint on the overall health condition of Nigeria,

illuminating the varied aspects of health outcomes.

Furthermore, it is worth noting that although there exist a considerable amount of scholarly
literature investigating the overarching connection between economic development and
health outcomes, there is a dearth of research that delves into the specific impact of the

financial sector on influencing health outcomes, particularly in emerging nations such as
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Nigeria. This study aims to fill a notable research vacuum by examining the financial sector,
use the bank sector, money market, and stock market as indicators of financial sector
development. The objective of this study is to offer a comprehensive understanding of the
influence of the financial sector, which serves as a vital driver of economic development, on

health outcomes in Nigeria.

Moreover, prior scholarly investigations have frequently demonstrated correlationsetween
economic development and health outcomes. However, these studies ha\./e h&tensively
explored the underlying mechanisms and routes by which the expaﬂ@f e financial
sector affects health. The objective of this study is to investigatq{%d@mplex connections
between financial sector development and health, speciﬁcall@%’}ng on the precise causal
interconnections and mechanisms that influence the. h&ct Gaining a more profound

Q’Q

comprehension will facilitate the development o comprehensive viewpoint about the

interplay between these two areas. C;\&

The literature lacks sufficient analy@@f policy alignment and cooperation between the
financial and healthcare sectoﬁ\& present study aims to fill this research vacuum by
evaluating the degree of 37} or the absence thereof, in current policies. The objective of
this study is to co@Qend the influence of these policies on the relationship between
economic gr @ d health outcomes, thereby enhancing our comprehension of the policy
environw@i Nigeria.

The&able literature has not thoroughly examined the unequal effects of financial sector
development on different socio-economic groups and its role in contributing to health
disparities. The study will investigate the degree to which economic growth contributes to
equitable distribution of benefits across various population segments or exacerbates pre-
existing health disparities, thereby providing insights into the socio-economic aspects of the

matter.
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Finally, it is worth noting that there is a lack of comprehensive research that thoroughly
investigates the resilience and vulnerabilities of the financial and healthcare sectors,
especially within a global framework. The examination of the responses of these sectors to
economic and health shocks, as well as their interplay during periods of crises, represents a
significant knowledge need. This study aims to offer useful insights into the resilience and
vulnerabilities of the aforementioned sectors. The findings will provide .si%iﬁcant

information for policymakers and stakeholders in both sectors, thereby contribu@ global

conversations on economic and health preparation. ,%\QO

Through an examination of the various gaps in existing literature, ;@dposed research aims

to provide a significant addition to the comprehension of the @%ﬁ:x correlation between the

development of the financial sector and health outco hese insights are anticipated to

provide valuable information for evidence-based -making, contribute to the promotion
S

of health equity, and increase the overall @

these findings are pertinent to other de ing nations that encounter similar obstacles at the

ife for the Nigerian people. Furthermore,

convergence of economic devel%n)gﬁt and public health.

2.5  Theoretical Fran@l@
e\tl@

Thisstudy’s theo ramework is based on Grossman’s theory of health investment and
outcomes. %)othesis emphasizes health as a fundamental commodity, implying that
healt @emand is derived. In the theoretical model, individuals are both consumers and
producers of health. The model predicts that an individual will invest in health until the
marginal benefit of health equals the marginal cost of health; this equilibrium demand for
health implies that an individual’s life span will be determined endogenously. Following the
theoretical work of Grossman developed by Rajkumar and Swaroop who modelled outcome

of a financial sector development programme as:
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hout = incp® x fd” where 0> 0, and f > 0 (2.1

Per capita income is denoted by incp, financial sector development measured by money
market, band market and stock market development, and outcome could for example, be
indicators of health status such as life expectancy, child survival rates. Equation (2.1) implies
that health outcome (for example life expectancy and child survival rates) does the followings:
(a) improves with an increase in per capita income; (b) improves (or does not Wb@ if an

increased proportion of the country’s resources are spent on health care. qg)

Taking the logs of equation (2.1), we have the linear form of (2.1) as equation (2.2) as:
. \ |

In hout = a Inincp + B1n fd &%\ (2.2)

In modeling the relationship between public spending a.m@utcome as specified in equation

(2.2), a researcher would usually take the information on money, bank and stock market

development information. C}\%
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Chapter Three
Methodology
3.1  Model Specification

3.1.1 Model Estimating the Effects of Money Market Development on Health

Outcomes

Following the theoretical framework development in the last section of chapter t&;}(ﬁbe‘ study

adapts and modifies the model of previous studies to investigate the imp%&%ney market
development measure by monetary policy rate, treasury bill rate and%2 onths deposit rate
rt

12-
.\
on human health outcome measured by life expectancy and ch}@v ality in Nigeria!-?34>9,

The model specifies health outcomes (hout) as a funetio,&%? money market development

(mmd),gross fixed capital formation (gfcf), tra@ness (topen) and inflation (inf).

Consequently, the model is stated functionalb@

hout , = f(mmd ,, gfcf,,topen t,inft%' 3.1
In mathematical form, it becom)x;b

.\
hout, =0, + Bmmd , f , + O topen , + 0, inf  + e, (3.2)

Where: hout is %%tor of health outcomes measured by life expectancy and child mortality;
mmd represents a vector of money market development such as monetary policy rate (mpr),
treas@%rate (tbr) and 12-months deposit rate (mdr); gfcf is gross fixed capital formation

to GDP; fopen represents trade openness measured by total trade to GDP; inf denotes

inflation; 6,,B,0,_; are parameters; ¢ is time; e is stochastic term.
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3.1.2 Model Estimating the Role of Banking Sector Development in Health Outcomes

This study adapts and modifies the model of previous studies to examine the role of banking
sector development in human health outcomes in Nigeria!?7#. The model specifies human
health outcomes measured by life expectancy and child mortality (hout) as a function of
banking sector development (bsd) measured by liquidity ratio, loan to deposit ratio, and
domestic credit to private sector by banks to GDP ratio; gross fixed capital formati{'&gfcj);

trade openness (topen); and inflation (inf). Thus, the equation is stated function$®s:

hout , = f(bsd,, gfcf,,topen ,,inf ) g (3.3)
. yﬁ'\

In mathematical form, it becomes: &%'\

hout, = 8, + ®bsd , + 9,gfcf, + S topen , + 9, inf , + 4 (3.4)

Where: hout is a vector of health outcomes mez§re y life expectancy and child mortality;
bsd represents a vector of banking sect@opment such as liquidity ratio (/r), loan to
deposit ratio (/dr), and domestic credi hrivate sector by banks to GDP ratio (dcps); gfcf is

gross fixed capital formation t&\GDP; fopen represents trade openness measured by total

trade to GDP; inf denotes i '(')\h; §,,D, 9, ;are parameters; ¢ is time; V is error term.

Q

3.1.3 Model ESK ing the Effect of Stock Market Development on Health Outcomes

Following the_empirical models of past studies, this study adapts and modifies the model to
inve the effect of stock market development on human health outcomes measured by
life expectancy and child mortality in Nigeria®**>78, The model specifies health outcomes
(hout) as a function of stock market development captured by stock market capitalization to
GDP, total stock transaction value to GDP, and all share index; gross fixed capital formation
(gfcf); trade openness (fopen); and inflation (inf). As a result the model is stated functionally

as:
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hout , = f(smdt,gfcft,topen ,,inf,) (3.5
In econometrics form, it becomes:
hout, = @, +Ysmd, + @, gfcf, + @,topen, + @, Inf, + p, (3.6)

Where: hout is is a vector of health outcomes measured by life expectancy and child
mortality; smddenotes a vector of stock market development measured by stgclibr‘narket
capitalization to GDP (smk), total stock transaction value to GDP (zstv), and a@(e index

(asi);gfcf 1s gross fixed capital formation; topen represents trade (@ss, inf denotes

inflation; @, ¥, @,_;are parameters; ¢ is time; p is error term. ‘6'3

S
3.2 Theoretical Expectation QQ’)&

For human health outcome measured by life expe@nd child mortality model, a direct
relationship is expected between money .rr@ development and life expectancy but
negatively related with under-5 mortali .Qr&llarly, an increase in stock market development
is expected to have a positive relati ip with life expectancy while negative with child
mortality. Also, banking sectorwopment ensures that an excess fund that will be available
for domestic use by theQ @Broviders will increase human longevity and decrease child
mortality. This is)i financial sector development usesfunds to provide adequate health

services a ies support human capital development in a way that it improves life

expm@bnd deteriorates child mortality.

More so, gross fixed capital formation and financial sector development are expected to have
positive relationship with life expectancy and negative with child mortality. As gross fixed
capital formation increases, there are high chances of more healthcare facilities available to
people living in an economy thus improving human longevity and reduces child mortality.As

well, trade openness is expected to have a direct relationship with life expectancy and an
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indirect relationship with child mortality. This is because as the trade between countries
improves, more income is expected to improve human welfare development in that country.
Concerning inflation, it has a negative relationship with human health longevity. Country

experiencing price instability has higher chances of low human health outcomes.
33 Data Requirements and Sources

This research work uses annual time series data for the period of 38 years (1985-‘2@. The
study uses secondary data of banking, money and stock market developmen g& published
by the Central Bank of Nigeria (CBN) statistical bulletin, volume 022; while life
expectancy, under-5 mortality, trade openness, inflation, and g‘r@;’d capital formation
data were sourced from World Development Indicators. (W%@B. Table 3.1 presents the

source and measurement of the variables. &\

S
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Table 3.1: Definition and source of data and variable measurements

Variables Description Measurement Data source
hout Health outcomes is the treatment results that
affect health status as measured by the length It is measured in number of
‘ ‘ ‘ ‘ World Development
or quality of a person's life and child years and mortality per 1,000 ‘
o _ _ ‘ Indicators (2023)
mortality in a country for a specific period of births
time.
mmd Money market development captured by ‘ &ral Bank of
_ _ They are measure in \N _ _
monetary policy rate, treasury bill rate and . Q) igeria Bulletin
) percentage \QO
12-months deposit rate. ‘% (2022)
bsd Banking sector development measured by
¢ \ " Central Bank of
liquidity ratio, loan to deposit ratio, and They are \pre in o )
Nigeria Bulletin
domestic credit to private sector by banks to age
_ - (2022)
GDP ratio. 'Q\
smd Stock market development measured by stock Qey are measure in Central Bank of
market capitalization to GDP, total stock . )\\p%'centage of GDP except all Nigeria Bulletin
transaction value to GDP, and all shar ir@ share idex (2022)
topen Trade openness captures the total %ﬂs a .
. % . It is measured as total trade as  World Development
percentage of gross domestic Mct ina .
a percentage of GDP Indicators (2023)
country. *
inf Inflation is measu %ual rate of World Development
. Annual growth _
consumer price ?(\de of a country. Indicators (2023)
gfcf Gross ﬁxe‘%ﬂtal formation includes the .
b _ It is measured as a percentage  World Development
tot tic investment of private and )
\ _ _ of GDP Indicators (2023)
publicisector to the size of GDP in a country

Source: Author’s compilation (2023).
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34 Estimation Techniques

The specification and estimation of the models requires that we test the time series properties
of the data in order to determine whether the variables contain integrated components, hence,
this study adopt time series estimation techniques. Before estimating the parameters, the
study examines the stationarity (presence of a unit root) of the variables using the Augmented
Dickey Fuller (ADF) test. Afterwards, the study tests for the cointegration of tlle variables
depending on the results of the stationarity of the variables. In addition, th@opriate
estimator was also employed to evaluate the coefficients of the empiricd@gl

3.4.1 Unit root test . \ N

This study used the unit root test to test for the stationarity of,&%t\hwes series data collected
for the research to avoid the danger of bias that stationﬁ@p@data may pose to the study if
they are not checked. The unit root test was em@ecause in the literature most time
series variables are non-stationary and usi ’1{%3 tionary variables in the model might lead
to a spurious regression. In order to asc ai‘avhether time series data were stationary or non-
stationary and to determine th: nu@cb of times (the level) at which the variables must be
differenced before becomingsstationary, unit root tests were conducted. The Dickey — Fuller
regression is estima@)@ows for unit root.

AY =AYl + Vté\i (3.7)

IfA equals‘%is non-stationary, as a result Y and X; are not co-integrated. In order words,
if k@mﬁcanﬂy different from 0 Y and X; are found integrated individually. Given the
inherent weakness of the unit root to distinguish between null and the alternative hypotheses,
it is desirable that the Augmented Dickey Fuller (ADF) test be applied. To be co-integrated;
both Y; and X must have the same order of integration'®!!. The ADF regression is specified

as follows:

AY, =a+Bt+68Y, ,+7, DAY,  +g, (3.8)

t=1
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A is the first difference operator, €&; is the new random error term, M is the optimum number

of lags needed to obtain “white noise”. The null hypothesis of non-stationarity is rejected if
the estimated ADF statistic is found to be larger in absolute term or more negative than its
critical values at 1 or 5 percent level of significance.

3.4.2 Co-integration Test

The purpose of the co-integration test is to determine whether a group of non—staﬁom time

N\

series is co-integrated to reduce bias. The concept of co-integration create.s th between
integrated processes and the concept of steady state equilibriumlz%\i this study,
autoregressive distributed lag (ARDL) tests for co-integration q@)sfs was employed to
investigate the long-term relationship between the variables 0@%’}%

3.4.3 ARDL Estimation Test ) $

In this study, the autoregressive distributed lag (A ) was used to estimate the short-run
and long-run estimates of the existing re@b@hi between institutions, government health
spending and health outcomes. Three '@antages” for using this method are stated as: (a)
small sample data (b) variablesiwi ixed stationarity level either 1(0) or I(1) and (c) both
long- and short-run estimates can be derived simultaneously. The lag length is selected using

the Akaike inform@)r@%ria (AIC). The calculated F-statistic value is used to make the
decision about %cpintegration. The significance of our calculated value is compared with
the two t‘b%d values (upper bound and lower bound) computed by a scholar'®. The
deci@riteria support cointegration if the calculated value is greater than the upper bound

value; no cointegration if the value is lesser than the lower bound value; and inconclusive if

the value lies between the two bounds values.
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Chapter Four
Results and Discussion of Findings

This study entails data presentation, estimation and the results of the empirical investigation
of the links between financial sector development and health outcomes in Nigeria. Also, it
addresses the long-run and short-run relationship between financial sector development and
health outcomes in Nigeria. This is divided into descriptive analysis which includ’e@nean,
median as well measures of variation, it also takes into consideration the trend%ﬁysis which
shows the trend of the time series data used from 1985 to 2022 and €sonometric analysis

which focuses on unit root tests, co-integration test and autof’e@vﬂe distributed lagged

model. ) QQ’&%

S
4.1 Data Presentation . %
N\

The data used for analyzing the relatio@ etween financial sector development and health

outcomes in Nigeria is present in&ndix.
%w

S
>

QQ

62



4.2 Presentation of Results
4.2.1 Summary Statistics

Table 4.1 provides a summary of the preliminary study that details the mean, standard
deviation, skewness, and peaking of the variables used to examine the connection between
financial sector and health outcomes in Nigeria. According to the table, the average life
expectancy and under-5 mortality rate were 48.84 years and 164.65 per 1,000 ’li\\@irths,
respectively. The table showed that their maximum values were 52.91 year 09.6 live
births, while their minimum values were 45.49 years and 110.8/1,0 ive births. This
suggests that Nigeria’s health outcomes are low.The average® @.\maﬂ(et instruments
were13.62%, 11.81%, and 11.56% for monetary pohcy rate @sury bill rate, and 12-month
deposit rates, with highest values of 26%, 26.9%, 0@565%, and lowest values of 6%,
3.17%, and 4.71%, respectively.As regards é sector development measures, the
averages of liquidity ratio, loan to deposi ratl domestlc credit to private sector to GDP
were 49.16%, 65.89%, and 12.14%@&ctlvely. Their maximumsare 104.2%, an96.82%,
and 22.76%, while the@inimum values are 26.39%, 37.56%, and
5.81%,correspondingly.T ﬁlges of the stock market measures are 12.45%, 0.83%, and
18,821.7 for stock aersa ion to GDP ratio, total stock transaction value to GDP ratio, and

all share in @ ctively. The highest values are 38.01%, 4.2%, and 57,990.2, and the

minimun@l esare 3.09%, 0.04% and 127.3, respectively.
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Table 4.1: Descriptive statistics

Std J -
Signs Variable measurements Mean Dev Max. Min. Kurtosis Skewness ar;]l:le Prob.
lexp Life expectancy at birth, total (years) 48.839 2.774 5291 45487 -1.680 0.149 4289 0.117
Mortality rate, under-5 (per 1,000 live
unSm 164.65 36.641 209.6 1108 -1.666 -0.029 4.103 0.129
births)
mpr Monetary policy rate 13.618 3.737 26 6 2.459 0.818 10.195 0.006
tbr Treasury bill rate 11.810 4.785 26.9 3.17 1.610 0.760  5.857 0.053
mdr 12 months deposit rate 11.562 4.652 25.645 4705 1.165 0.945.  6.392  0.041
Ir  Liquidity Ratio 49.155 14.856 104.20 26.393 4.192 @33.492 0.000
ldr Loan to Deposit Ratio 65.886 13.172 96.817 37.559 -0.017 QO 0 0.050 0.975
Domestic credit to private sector to \
deps 12.143  5.663 22.755 5.806 0475  5.176 0.075
GDP
smk Stock marketisation to GDP 12.450 8.657 38.014 3. 08@239 0.784  3.595 0.166
tstv  Total stock transaction value to GDP 0.828 0912 4.203 4.995 2.089  53.506 0.000
asi All share index 18821.7 16461.4 57990. Q -0.738  0.500  2.470 0.291
inf Inflation, consumer prices (annual %) 19.111 17.204 z 5 388  2.444 1.875  26.740 0.000
topen Trade (% of GDP) 33.417 11.246 9.136 -0453 -0316 1.063 0.588
Gross fixed capital formation (% of °
gfcf 31.156 'SQ 54.948 14.169 -1.170  0.246  2.541 0.281
GDP)

Note: Std. Dev. - standard deviation; Max. - m@mm Min. - minimum; Prob. - probability; Observation is 38.
Source: Author’s computation (2023). %

Additionally, the average fi u)rbgr trade openness measured by total trade to GDP ratio,
and gross fixed ca it@;on to GDP ratio are 33.42%, and 31.16% respectively.
Additionally, thq&@gimum rates are 53.28%, and 54.95%, respectively, while their
minimum f%re 9.14%, and 14.17%.The average rate of inflation is 19.11%, with highest

and@gm values of 72.84% and 5.39%, respectively.

Furthermore, a normal distribution always exists at 0 for the skewness, which quantifies the
asymmetry of the distribution of the series around its mean. A distribution is said to have a
long right tail if the skewness is positive, and a long left tail if the skewness is negative. The
findingsin Table 4.1 revealed that all the variables are positively skewed, with the exception

ofunder-5 mortality rate, loan to deposit ratio, and trade openness (which are negatively
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skewed), suggesting that the right tails of the distributions are long. Kurtosis gauges the
series’ distribution’s peaking or flattening as well. The distribution is peaked or leptokurtic in
relation to the normal if the kurtosis is greater than three, and flat or platykurtic in relation to
the normal if it is less than three. According to the table’s outcome, only the values for
liquidity ratio and total stock transaction value to GDP ratio are greater than three, which
suggests that they have peaked or are leptokurtic. The values of the other variables are below

three, indicating flatness or platykurtic behavior. According to their Jarque-B%“&;s\atistics,

this suggests that the variables are not normally distributed. ,%\QO

Figures 4.1, 4.2, 4.3 and 4.4 show the trend analysis of the vari fised to analyze how
financial sector development and health outcomes interact @Qeria. The trend series for
Nigeria’s money market development indices, life exp y %y, and infant mortality rates are
shown in Figure 4.1. From 1985 to 2022, Nigeria @tnessed a gradual improvement in life
expectancy at birth. The values have c .Ts‘ént increased, reflecting advancements in
healthcare, nutrition, and overall livin%nditions. In 1985, life expectancy stood at 46.317
years, and by 2022, it reached @years. This upward trend suggests a positive trajectory
in the overall health of t opulation, indicating a potential improvement in healthcare
infrastructure, diseﬁ)@r’%ﬁon, and other contributing factors.The under-5 mortality rate,
representing he@mber of deaths per 1,000 live births for children under five years of age,
has also &‘% notable improvement. In 1985, the mortality rate was 207.2, indicating a
relaﬁ@ high risk of child mortality. Over the subsequent years, there has been a consistent
decline in this rate. By 2022, the under-5 mortality rate reduced significantly to 110.8,
highlighting substantial progress in child health and survival. This decline may be attributed
to various factors such as improved access to healthcare, vaccination programs, and socio-
economic development.The consistency in the improvement of these health outcomes

suggests sustained efforts in public health interventions and healthcare infrastructure
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development. The decrease in the under-5 mortality rate indicates a successful focus on
maternal and child health, while the increase in life expectancy suggests broader

improvements in health systems and overall living standards.
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Figure 4.1: Money market instrument and health outcomes
Source: Auhor's computation (2023)

na—
In Figure 4.1, it also shows a M@al perspective on Nigeria’s money market instruments,
highlighting the dynamic %{’of monetary policy over the years.The monetary policy rate
(MPR) being the baQ@nark interest rate set by the Central Bank of Nigeria (CBN) to guide
monetary poli ecisionsfluctuates over the years. Notably, there have been periods of
signifi Ideustments, reflecting the CBN’s response to economic conditions. For instance,
the MPR increased from 10% in 1986 to a peak of 26% in 1993, indicating a tightening of
monetary policy. Subsequent years saw various adjustments, with the rate reaching 16.5% in
2022. These changes in the MPR have implications for interest rates in the broader
economy.Treasury bills are short-term debt instruments issued by the government to control
money supply and raise funds. Like the MPR, there are periods of volatility, reflecting shifts

in monetary policy. For example, the Treasury bill rate increased from 8.5% in 1986 to

66



26.9% in 1993, aligning with a period of high MPR. Subsequently, there were adjustments,
and by 2022, the rate stood at 8.22%.The 12-Months Deposit Rate represents interest rates on
fixed-term deposits. Notably, there was a significant increase in the early 1990s, reaching
21.745% in 1990. Subsequent years witnessed fluctuations, and by 2022, the rate was 6.620%.
The deposit rate movements reflect not only monetary policy decisions but also the dynamics
of the banking sector and the broader financial market.The trends in these money. market
instruments have implications for economic activities. High-interest rates, as seqz'%g'»he early
1990s, attract foreign capital but also stifle domestic investment. Conv. . ) er rates, as
observed in recent years, could stimulate improved health outcorr.le‘s.\%.\
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Figure 4.2: Bank sector development and health outcomes
Source: Auhor's computation (2023)

Figure 4.2 shows the series movement for banking sector development measures, life
expectancy, and under-5 mortality. The liquidity ratio measures the proportion of a bank’s
assets held in cash or assets that can be quickly converted to cash. In 1986, the liquidity ratio
was notably low at 36.4%, indicating a potential vulnerability in the banking sector. Over the

years, there were fluctuations, with the ratio reaching a peak of 104.202% in 2019, suggesting
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a significant increase in banks' liquidity positions. However, the ratio decreased to 54.934%
in 2022, reflecting changes in liquidity management strategies or economic conditions.The
loan to deposit ratio reflects the proportion of a bank's total loans to its total deposits. In 1986,
the LDR was high at 83.2%, suggesting an aggressive lending strategy. Subsequent years saw
variations, with the ratio fluctuating between 37.559% in 2013 to 96.817% in 2006. The LDR
in 2022 stands at 61.696%, indicating a moderate level of loans relative to d§p(zs$t‘s. An
optimal LDR is crucial for banks to balance risk and profitability, and regulato%%l\horities
often use it as a tool to influence credit creation.This indicator represe . e%it extended
to the private sector by domestic banks relative to the GDP. Tlle t d.%hows an increasing
pattern, reaching 22.755% in 2009 and subsequently ﬂuctuatin&@sx/een 15.068% in 2011 to
19.249% in 2022. This variability reflects changes in leh® practices, economic conditions,
and regulatory policies. A higher credit-to-GDP fatio ‘cdn indicate robust economic activity
but may pose risks if not managed pru éﬁ@%nmitively, a high liquidity ratio, while
indicating financial stability, may alsc& st underutilization of resources that could be
deployed for income-generatin ac@s. A moderate loan to deposit ratio reflects a balance
between risk and lending a&g\es, contributing to sustainable banking practices. The rising

trend in domestic cr. 'IQQG private sector implies increased access to credit for businesses,

potentially drivi%&conomic growth.

QQ
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Figure 4.3: Stock market instrument and health outcomes
Source: Auhor's computation (2023)

@y
Figure 4.3 shows the patterns in stock market% pment measures and health outcome

variables (life expectancy and child mo@

measure of the stock market's size re@e to the country’s overall economic output. The

tock market capitalization to GDP is a

values fluctuate over the years&%‘g at 3.514 in the base year (1985) and reaching 25.295
in 2022. This indicates a signifivant expansion of the stock market relative to the economy,
suggesting increase@t apitalization and potential attractiveness to investors. However,
the year-to- aéﬂiations underscore the influence of economic conditions, regulatory
changes, é%lestor sentiment on the stock market’s relative size.Total stock transaction
ValuQSDP measures the value of stock transactions in relation to the country’s economic
output. The ratio increases from 0.169 in 1986 to 0.577 in 2022. This indicates a substantial
rise in the value of stock transactions concerning the overall economy, reflecting increased
market activity. The peak values in the late 2000s and early 2010s suggest a period of
heightened market participation, possibly influenced by economic factors and changes in

investor behaviour.The all share index is a broad measure reflecting the performance of the
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entire stock market. The index values escalate from 127.3 in the base year to 51,251.06 in
2022. This remarkable growth implies significant appreciation in the value of listed stocks
over the years. The sharp rise in the index, particularly in the 2000s, aligns with the periods
of increased market transaction values, suggesting a correlation between market activity and
stock prices.The trends in these indicators suggest a dynamic and evolving stock market in
Nigeria. The rising stock market capitalization to GDP and total stock transactis)n value to
GDP ratios indicate an increasing role of the stock market in the economy. &n have
positive implications for capital formation, corporate financing, and inv. t. \%th creation.
The growth in all share index reflects the overall bullish trenc.i i e.{narket, which may

attract both domestic and foreign investors. @
o <\
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Figure 4.4: Investment, Trade, Inflation and health outcomes
Source: Auhor's computation (2023)

Figure 4.4 provides valuable insights into the evolution of Nigeria’s inflation, investment,
trade and health outcomes over the past few decades.Inflation rates fluctuated significantly
over the years, with peaks observed in the early 1990s and mid-2000s. Notably, inflation

increased from 7.435% in the base year (1985) to 18.847% in 2022. These fluctuations reflect

70



various macroeconomic factors, including changes in global commodity prices, monetary
policy decisions, and domestic economic conditions. High inflation, particularly during
specific periods, could pose challenges to price stability, affecting consumer purchasing
power and overall economic stability.Trade as a percentage of GDP witnessed notable
variations throughout the years. Starting at 10.392% in 1985, the trade-to-GDP ratio
increased to 22.577% in 2022. The upward trend suggests an expanding role of ir.lternational
trade in the Nigerian economy. The diversification of exports, changes in trade@es, and
globalization trends may contribute to the observed fluctuations. A hig . %f; -GDP ratio
signifies increased integration into the global economy, offeritlg &n&ial benefits such as
access to new markets and technology transfer.Gross fixed Q&:} formation (GFCF) as a
percentage of GDP provides insights into the investnl limate. The values in the table
fluctuate over the years, ranging from 46.395% T@%se year to 33.107% in 2022. The
declining trend indicates a potential decr ’s@ e share of investment in GDP. Factors
influencing GFCF include govemmeﬁgl‘#cies, business confidence, and infrastructure
development. A lower GFCF-t -G@%ﬁo may raise concerns about the country's ability to
sustain long-term economicﬁ;ﬂ\wﬁ and development.The interplay among inflation, trade,
and investment is o@%r understanding Nigeria’s economic dynamics. High inflation
rates may impacKQa ¢ competitiveness and investment decisions, affecting both domestic
and foreign\nVestors. The increasing trade-to-GDP ratio signals a growing reliance on
inte(@% markets, offering opportunities for economic diversification but also exposing
the economy to global uncertainties. The declining trend in GFCF as a percentage of GDP

raises concerns about the capacity for sustained economic development without adequate

investment.
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4.2.2 Correlation Analysis

Table 4.2 presents the correlation analysis of the variables. The coefficients demonstrate the
degree to which the variables are related and help to understand the relationship among
financial sector development and health outcomes in Nigeria. Following Table 4.2, all the
measures of money market development (monetary policy rate, treasury bill rate and 12-
month deposit rate) negatively correlate with life expectancy and positively associ d with
under-5 mortality rate. As to bank sector development instruments, 11qu1 %‘&'atlo and
domestic credit to private sector to GDP have positive correlation w1 ectancy but
negatively associated under-5 mortality rate. Loan to deposit raﬁ@}s’hn indirect level of
association with life expectancy but directly correlate with c@%ortality. Concerning stock
market development, the study found a positive level %‘sociation between stock market
measures (stock market capitalization, total stock d value and all share index) and life

expectancy. However, they all have a neg@ﬂ lation with child mortality rate.

Furthermore, the correlation matrix r?@d that inflation, gross fixed capital formation, and
trade opennessare inversely réxﬁcg) to life expectancybut directly correlated with child
mortality. Table 4.2 also %g& the correlation coefficients for other controlling variables.
The low correlation@ients show no evidence of a multicollinearity issue. The signs and
magnitudes t@’anables are subject to confirmation using appropriate estimators as the

correlatl ficients are just preliminary analysis.
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Table 4.2: Correlation Matrix

lexp undSm mpr tbhr mdr Ir ldr dcps smk tstv Aq\c‘zsi inf topen  gfcf
lexp 1 '&\v
unSm  -0.991 1 ‘@Qg)
mpr -0.383  0.387 1
tbr -0.533 0543 0.742 1 . »\\%’\
mdr -0.663  0.679  0.703  0.760 1 6%
Ir 0325 -0.313 0.063 -0.137 -0.207
1dr -0.128  0.113  -0.323 -0.328 -0.030 -0.072 QQ
deps 0.789  -0.769 -0.394 -0.490 -0.541  0.053 ;
smk 0.750  -0.767 -0.456 -0.593 -0.649 0. 165Q) % 0.729 1
tstv 0.515 -0.538 -0.470 -0.436 -0.388 0.163 0485  0.739 1
asi 0.781 -0.702 -0.374 -0.542 -0.642 @'3 0.017  0.707  0.768  0.667 1
inf -0.433 0443  0.388 0407 0.497 0.271 -0.068 -0.301 -0.399 -0.369 -0.399 1
topen -0.075  0.001 0.132  0.234 -0.104  -0.147 -0.161 0.026  0.203  -0.011 -0.065 1
gfcf -0.725  0.756  0.401 0.122  -0.730 -0.755 -0.657 -0.764 0.365 -0.267 1

Source: Author’s computation (2023).

QQ

03QQ@§ -0.102
Q
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4.3 Pre-Estimation Tests (Unit Root Test)

This section evaluates the stationarity level of the variables and also presents the results of
the unit root test. It is used to determine whether a unit root exists, that is, whether the
variables are not stationary at levels. The Augmented Dickey Fuller (ADF) and Phillips-
Perron (PP) tests are employed in conducting the unit root tests. The pre-estimation test is the
initial test conducted before the co-integration analysis. The E-views statisticalspackage is
used to conduct the ADF and PP, and Table 4.3 shows the test's outcomes. . Q?
When applying the ADF and PP tests, the a’priori expectation is that a‘%}e is stationary
when the ADF and PP test statistics are greater than the critical @{3‘[ 5%.From the test
result reported in Table 4.3, monetary policy rate, treasuryQ @rate, 12-month deposit rate,
liquidity ratio, loan to deposit ratio, and inflation a@ere found not to accept the null
hypothesis “they have unit root test” at 5% leve@uggests that the series (i.e., monetary
policy rate, treasury bill rate, 12-month d@g‘b&mte, liquidity ratio, loan to deposit ratio, and
inflation rate) are stationary at levelgéus, these six series are integrated at order 0. Life
expectancy, infant mortality ra mestic credit to private sector by banks, stock market
capitalization, total stock Q value, all share index, gross fixed capital formation and trade
openness, however,\are [fiot stationary at levels but they are integrated of order one i.e. I(1).
Asa result,‘@e discovered not to reject the null hypothesis “no stationary” at level, but
after mu]'@le rounds depending on the quantity of lag length and differencing, the series

were S;covered to reject the null hypothesis at first difference. This suggests that these

series’first-difference was stationary.
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Table 4.3: ADF and PP Test Results [Trend and Intercept]

Augmented Dickey Fuller Test Phillip-Perron Test
Variables Remarks
Stat at level Stat at first diff. Stat at level Stat at first diff.
lexp -1.693(1)[-3.540] -3.967**(0)[-4.235]  -2.404(4)[-3.537] -3.933**(1)[-3.540] I(1)

unSm 0.067(4)[-3.553]  -4.699%**(1)[-4.244] -2.461(5)[-3.537]  -4.605***(1)[-4.235] (1)

mpr -3.592%*%(0)[-3.537] - -3.548%%(3)[-3.537] \ 1(0)
@*

thr  -3.628%*(0) [-3.537] - -3.632%*%(1)[-3.537] ; \ 1(0)

mdr  -3.816%*(0)[-3.537] - 3.777%*(3)[-3. 537] 1(0)

Ir -4.069%*(0)[-3.537] - ~4.099%*(1)[- 3@ - 1(0)

ldr  -5.211%%%(3)[-3.549] - . %m&s 537] - 1(0)
deps  -3.159(1)[-3.540] -5.532%%%(1)[-4. 235] (8)[-3.537] -4.595%*%(3)[-3.5403] (1)

smk -3.445*%(0)[-3.537] -6.736***(0)[:4. QJ) -3.499*(1)[-3.527]  -8.929***(1)[-3.540] I(1)

sty -2.579(0)[-3.537]  -6. 445***@ 235]  -2.586(2)[-3.537]  -6.793***(3)[-4.235] I(1)
asi -3.432%(0)[-3.537] g** (1)[-4.244] -3.388%(3)[-3.537]  -6.653***(3)[-4.235] I(1)
inf  -4.431%%*%(])[-4. QQQ ~4.410%*%(1)[-4.227] - 1(0)

topen  -2.923(0N3397]  -7.833¥%*(0)[-4.235] -2.674(5)[-3.537]  -8.741%**(3)[-4.235] (1)

afcf &@)[-3.537] -6.689%*%(0)[-4.235] -0.071(2)[-3.537]  -6.819%**(3)[-4.235] (1)

Note: *¥* ** and * signify significance level at 1%, 5% and 10% respectively.
Sources: Author’s computation (2023).
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4.4 Presentation of Empirical Results

4.4.1 Empirical Results of the Impact of Money Market Development on Health

Outcomes
A) Cointegration Test Result

Before estimating the short-run and long-run parameters, the study uses the autoregressive
distributed lag (ARDL) bound cointegration tests to examine the long-run r. %Ships
among money market development, health outcomes and other controll 'le\agﬁﬂes in the
context of the proposed hypotheses. The ARDL bound test is used for‘tlléodel illustrating
the relationship among money market development, health outc%%ﬂ, I?d other controllable
variables since it is appropriate for variables at VarigusQ s of integration. Table 4.4
provides the F-statistics estimate for examining ility of a long-term relationship
among money market development, health &)mes, and other confounding factors in
Nigeria. C_)\
Q>

According to the table, the normal@cbéstimated F-statistics (Farb = 5.2176 and 9.3183) of
the equations exceed both thﬁl\o r and upper critical bounds at a 5% level of significance.

This suggests that at;a@

association is rejeete

ificance level, the null hypothesis that there is no long-term
~In accordance with the estimation above, money market instruments,
control Va(h%qmcluding gross fixed capital creation, trade openness, and inflation rate),
and utcomes all have equilibrium conditions that maintain them together throughout
time. As a result, in Nigeria, there is a long-term connection between money market

development and health outcomes.
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Table 4.4: Existence of long-run between money market development and health outcomes

Test Statistics Value K
F-statistics (lexp| mpr, tbr, mdr, inf, topen, gfcf) (2, 1,0, 3, 2, 3, 2) 5.2176 6
F-statistics (unSm| mpr, tbr, mdr, inf, topen, gfcf) (3, 1, 1, 3, 3, 3, 3) 9.3183 6

Critical Value Bounds

Significance I(0) Bound I(1) Bound

10% 1.99 @94
5% 2,27Q§J 3.28
N

2.5% . 3.61
1% S 0N s 3.99
N
Source: Author’s computation (2023). @v‘)
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B) Short-run and Long-run Estimates of Money Market Development and Life

Expectancy

The null hypothesis, that money market development has no significant impact on life
expectancy in Nigeria, is addressed in this section. Using the estimated ARDL approach,
which was fully discussed in the preceding chapter, it evaluates both the short-run and long-
run relationship estimates of money market development indicators and other cor(tgllable
factors in Nigeria. A combination of short-run and long-run estimates o.f th, ék}onships
among the series taken into consideration in this study makes up the es 6QDL model.
Table 4.5 provides conclusive evidence for our empirical estimaﬁoﬁs&d on data on money
market development measures (monetary policy rate, 12-m0®%’}osit rate and treasury bill

rate), gross fixed capital formation, trade openness, an(@on rate.

The findings of the short-run estimation demon%t e error correction mechanism, which
gauges the rate or intensity of adjustme@\aeasures the rate of adjustment at which the
outcome variable adjusts to change@@the explanatory variables. The model’s dynamic
pattern is displayed in the swm analysis, which also checks to see if the model’s
dynamics haven’t been restfi ted by erroneous lag length specifications. The model’s lag
length was set at th@Qnsure an adequate degree of freedom based on automatic selection
of the Akaik @ation Criterion, and the ARDL test automatically select the lag duration
on all va '%Table 4.5 shows the short-term estimates of the correlation between public
heal&nding and life expectancy. The coefficient of the ECT is found to be negative and
statistically significant at the conventional level. The ECT value (-0.2071) implied that the
model corrects its short-run disequilibrium by 20.71% speed of adjustment to return to the

long run equilibrium.
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Table 4.5: Results of estimated ARDL model of life expectancy
Dependent Variable: Life Expectancy (lexp)
Selected Model: ARDL(2, 1,0, 3, 2, 3, 2)

Sample: 1985 2022 Included observations: 35
Short-Run Estimates
Variable Coefficient Std. Error t-Statistic Prob.
O (LEXP(-1)) -0.190781 0.141158 -1.351541 0.1966
O (MPR) 0.028931 0.006731 4.298370 0.0006
O (MDR) -0.006543 0.006370 -1.027110 9.3206
O (MDR(-1)) -0.009630 0.005477 -1.758314 @
O (MDR(-2)) -0.015929 0.006244 -2.550897 . % 222
O (INF) -0.000928 0.001571 -0.5906 5635
O (INF(-1)) 0.014900 0.002587 5.759§.\ 0.0000
O (TOPEN) 0.018497 0.003427 5%’?6 0.0001
O (TOPEN(-1)) 0.007620 0.002704 416 0.0130
O (TOPEN(-2)) 0.004819 0.002551 ° $ .888828 0.0784
O (GFCF) -0.001691 0.00S@ -0.284823 0.7797
O (GFCF(-1)) 0.051078 0.0140 4.613812 0.0003
ECT(-1) -0.207065 f\. 6@6 64 -7.824319 0.0000
Lorg—@fstimates
MPR 0.211395 Q. 0.072117 2.931262 0.0103
TBR -0.1590 0.048635 -3.271049 0.0052
MDR 0.01285 0.062218 0.198589 0.8453
INF -04080843 0.017186 -4.703895 0.0003
TOPEN Q, 0190 0.025031 0.407115 0.6897
GFCF < . Q- 190126 0.016318 -11.65122 0.0000
C X 55.85244 0.865659 64.52016 0.0000
\Y

R-squared Q 0.8893 F-stat 98.323 (0.0000)

Adj. R-square 0.8290 D-Watson 2.0504

Souhor’s computation (2023).

At the 5% level, the short-run coefficient of the change in life expectancy at lag one
isinsignificant and negative. The short-run coefficient of monetary policy rate has a positive
and significant value at 5% level. It means that the increase in monetary policy rate results to
high life expectancy in the short run. While the current and first lag are negative and

statistically insignificant, the short-run parameter estimates of 12-month deposit rate at lag
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two werealso negative but statistically significant at 5%. It follows that 12-month deposit rate
at lag two had a short-term negative influence on life expectancy. This shows that low12-
month deposit rate guarantees an improvement in the anticipated mean years of an
individual’s life after birth. The first lag of gross fixed capital creation has a direct and
significant impact on life expectancy while its current level is negative but not significant
statistically. Except for its second lag, which is statistically insignificant at §% all the

parameters relating to trade openness are positive and statistically signiﬁcan@as also

discovered that, except for the current level, which was not significant Jttlation at first
lag significantly impacted life expectancy positively. ‘6.\

According to the long-term projections in Table 4.5, high %@y policy rate has a direct
link with life expectancy in Nigeria. The indicator’s p : %er was not in line with theoretic
assumptions, and the result is statistically significa 5%. It implies that, if well managed
by the apex bank, monetary policy ra(.ljﬁ%t potential to increase life expectancy.
According to a scale of magnitude, a @ increase in monetary policy rate will result in a
2.11% increase in life expectan@ treasury bill rate has a negative and significant impact
on life expectancy. It mearvg\ggat, low treasury bill rate has a significant link with a high life
expectancy. The sh@)@%hows that the positive effect of a 12-month deposit rate on life
expectancy ig n tistically significant.Low inflation has also been demonstrated to have a
>

favorable 6

result a 0.8% change in life expectancy. Trade openness was found to have a direct and

onsiderable impact on life expectancy. Thus, a 100% decline in inflation rate

significant impact on life expectancy in Nigeria.However, for the research years, gross fixed

capital formation hasan indirect and insignificant effect on life expectancy.

The adjusted R? (coefficient of determination) is high (82.9%), meaning that the variables in
the model accounted for around 82.9% of all variations in life expectancy. It only said that

variations in money market development and other influencing factors accounted for 82.9%
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of the range in changes in life expectancy. The model is properly described and statistically
significant as shown by the overall test using the F-statistic (98.323), which is statistically
significant at the 5% level of significance. Serial autocorrelation is not present in the model,

as evidenced by the Durbin-Watson value of 2.0504.

Diagnostic Test

Heteroscedasticity, serial correlation, functional form misspecification, parameter @8'1'3111ty,
and normality tests are all examined in the calculated ARDL model. Table lays the
outcomes of these examinations. The serial correlation, normality, Xﬂ%e skedasticity
tests were all passed by the estimated ARDL model. It indicates ® error terms are not
serially associated and have the same variances as their nom‘@!@ribution. Additionally, the
ARDL model passed the Ramsey RESET test, showi y the model is evenly specified.
Additionally, the cumulative sum (CUSUM) and cumulative sum of squares (CUSUMSQ),

respectively, as shown in Figures 4.5a andcﬂjéﬁe teady.
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Table 4.6: Diagnostic tests of selected ARDL model
Results

Serial Correlation:1.9580 [0.1806] Normality Test:1.4967 [0.4732]

Functional Form: 0.5818 [0.5699] Heteroskedasticity Test:1.5255 [0.2053]

Source: Author’s computation (2023).
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C) Short-run and Long-run Estimates of Money Market Development and Child
Mortality

In this section, this study addressed the null hypothesis that money market development has
no significant effect on under-5 mortality in Nigeria. Using the estimated ARDL approach,
which was fully discussed in the preceding chapter, this study evaluates both the short-run
and long-run relationship estimates of money market development and other (.:ontrollable
factors on child mortality in Nigeria. A combination of short-run and long-rultég}ﬁates of
the relationships among the series taken into consideration in this . es up the
estimated ARDL model. Table 4.7 provides conclusive e.Vid eq for our empirical
estimations based on data on money market development, grq&@ed capital creation, trade
openness, and inflation rate. ¢ $%

The results of the short-run estimation demonst t&rror correction mechanism, which
gauges the rate or intensity of adjustment It@‘iures the rate of adjustment at which the
outcome variable adjusts to changes jm the” explanatory variables. The model’s dynamic
pattern is displayed in the short @énalysis, which also checks to see if the model’s
dynamics haven’t been res 'ctgd by erroneous lag length specifications. The model’s lag
length was set at th Q%re an adequate degree of freedom based on automatic selection
of the Akaike Inﬁqu}a 1on Criterion, and the ARDL test automatically select the lag duration
on all Varigl%‘f able 4.7 shows the short-term estimates of the relationship between money
maﬂ@velopment and child mortality. The coefficient of the ECT is found to be negative
and statistically significant at the conventional level. The ECT value (-0.0198) implied that
the model corrects its short-run disequilibrium by 1.98% speed of adjustment to return to the

long run equilibrium.
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Table 4.7: Results of estimated ARDL model of child mortality

Dependent Variable: Child Mortality (unSm, log)
Selected Model: ARDL(3, 1, 1, 3, 3, 3,3)

Sample: 1985 2022 Included observations: 35

Short-Run Estimates
Variable Coefficient Std. Error t-Statistic Prob.
OLOG(UN5M(-1)) 3.552319 0.208415 17.04446 0.0000
OLOG(UN5M(-2)) -3.669305 0.288259 -12.72918 0.0000
O (MPR) 0.000211 0.000140 1.505717 0.1603
O (TBR) 0.001234 0.000167 7.382933
O (MDR) -0.000186 0.000125 -1.495520 1629
O (MDR(-1)) 0.002618 0.000242 10.8366 0.0000
O (MDR(-2)) 0.001452 0.000202 7.182% - 0.0000
O (INF) 0.000358 4.25E-05 8 : @5 0.0000
O (INF(-1)) -0.000495 5.59E-05 6&%3249 0.0000
O (INF(-2)) -0.000439 4.92E-05 A -8.915741 0.0000
O (TOPEN) 0.000187 6. 29‘%}% 2.967640 0.0128
O (TOPEN(-1)) 0.000238 5.197214 0.0003
O (TOPEN(-2)) -0.000105 Q -2.340017 0.0392
O (GFCF) 0.000401 000119 3.366106 0.0063
O (GFCEF(-1)) 0.00062 0.000144 4.359399 0.0011
O (GFCF(-2)) 0.00043 0.000138 3.161068 0.0091
ECT(-1) -0:019801 0.001793 -11.04466 0.0000
.’0\ ' Long-Run Estimates
MPR \)-0:007801 0.025535 -0.305513 0.7657
TBR 0.096204 0.065785 1.462408 0.1716
Q -0.115379 0.087739 -1.315019 0.2153
IN % 0.053650 0.041564 1.290782 0.2232
-0.013088 0.011926 -1.097484 0.2959
0.023830 0.006987 3.410743 0.0058
C 3.271211 1.127921 2.900213 0.0144
R-squared 0.8866 F-stat 144.78 (0.0000)
Adj. R-squared 0.7746 D-Watson 2.0987

Source: Author’s computation (2023).
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At the conventional level, the short-run coefficients of the change in under-5 mortality at lags
one and two are significantly positive and negative respectively. While its first and third lags
are statistically significant, the overall short-run parameter estimates of previous infant
mortality curtail to the current infant mortality in Nigeria. More so, the current monetary
policy rate and treasury bill rate were determined to be positive, but only the latter is
statistically significant at 5%. It implies that treasury bill rate had a short-tel:m ositive
influence on under-5 mortality. Short-run child mortality is positively and \ﬁcantly
influenced by lag one and two of a 12-month deposit rate. The current 1. t wo lags of
gross fixed capital formation had direct significant irzlpa on child mortality
respectively.Apart from the second lag that was negative and@tically significant at 5%,

the parameters of trade openness are positive and signiﬁ'@y related to child mortality.Also,

the table indicated that the current level of inﬂatio‘&%'%gniﬁcanﬂy and positively impacted

child mortality, while its first and seco&@%igniﬁcantly influence under-5 mortality
negatively. '6'

In accordance with the long-%z&imated reported in Table 4.7, all the money market
instruments do not have sig%”m)ant influence on child mortality in Nigeria. The monetary
policy rate and 12- on@’%osit rate were consistent with the theoretic expectation, although
not statistica % ificant at 5% level. It implies that money market instruments do not have
the potential to curtail child mortality for the periods understudy. In addition, for the research
year@ss fixed capital formation and inflation rate have direct effects on under-5 mortality
rate in Nigeria. The only factor that significantly impacted child mortality was investment at
5% level. As a result, child mortality increases by 0.24% with every 10% increase in gross
fixed capital formation. Trade openness has also been shown to have an indirect impact on

child mortality.
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The adjusted R?(coefficient of determination) is high (77.46%), meaning that the variables in
the model accounted for around 77.46% of all variations in child mortality. It only said that
variations in monetary market development and other influencing factors accounted for
77.46% of the range in changes in child mortality. The model is properly described and
statistically significant as shown by the overall test using the F-statistic (144.78), which is
statistically significant at the 5% level of significance. Serial autocorrelation is not present in

the model, as evidenced by the Durbin-Watson value of 2.0987. Q‘)i\
Diagnostic Test ‘%\ :

Heteroscedasticity, serial correlation, functional form misspecif@;ﬁparameter stability,
and normality tests are all examined in the calculated ARDéwdel. Table 4.8 displays the
outcomes of these examinations. The serial corre ti%\aormality, and heteroskedasticity
tests were all passed by the estimated ARDL model.*1t indicates that the error terms are not
serially associated and have the same Vari@é&as eir normal distribution. Additionally, the
ARDL model passed the Ramsey R‘é@' test, showing that the model is evenly specified.

Additionally, the cumulative SN%(JSUM) and cumulative sum of squares (CUSUMSQ),

respectively, as shown in @34.@ and 4.6b are steady.
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Table 4.8: Diagnostic tests of selected ARDL model
Results

Serial Correlation:3.4953 [0.0996] Normality Test:0.031 [0.9847]

Functional Form: 1.4830 [0.2324] Heteroskedasticity Test:2.1082 [0.0996]

Source: Author’s computation (2023).
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4.4.2 Empirical Results of the Effects of Bank Sector Development on Health

Outcomes
A) Cointegration Test Result

Before estimating the short-run and long-run parameters, the study uses the autoregressive
distributed lag (ARDL) bound cointegration tests to examine the long-run relationships
among bank sector development, health outcomes and other controllable Variah&é%im the
context of the proposed hypotheses. The ARDL bound test is used for the.m@%l lustrating
the relationship among bank sector development, health outcomes, and, other controllable
variables since it is appropriate for variables at various orde‘ts“\%ﬂy't\egration. Table 4.9
provides the F-statistics estimate for examining the possib@yof a long-term relationship

among bank sector development, health outcomes%@r confounding factors in Nigeria.

According to the table, the normalized estirpa‘t{g-statistics (Farb = 5.4914 and 11.032) of
the equations exceed both the lower and Q;j\critical bounds at a 5% level of significance.
This suggests that at a 5% signiﬁc@. vel, the null hypothesis that there is no long-term
association is rejected. In accwe with the estimation above, bank sector development,
control variables (includ@?s fixed capital creation, trade openness, and inflation rate),
and health outcoT{‘Q,lj)?ave equilibrium conditions that maintain them together throughout

time. As , in Nigeria, there is a long-term connection between bank sector

deve@%and health outcomes.
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Table 4.9: Existence of longrun between bank sector development and health outcomes

Test Statistics Value K
F-statistics (lexp| Ir, Idr,dcps, inf, topen, gfcf) (2, 1, 2,0, 2, 1, 2) 5.4914 6
F-statistics (unSm| Ir, 1dr,dcps, inf, topen, gfcf) (2, 2, 1, 2, 2,0, 1) 11.032 6

Critical Value Bounds

Significance 1(0) Bound I(1) Bound

10% 1.99 &.94

5% 2.27s Qg) 3.28

2.5% 2. \ 3.61

1% C“\\ 88 3.99
Source: Author’s computation (2023). Q@v
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B) Short-run and Long-run Estimates of Bank Sector Development and Life

Expectancy

This section addresses the null hypothesis, which holds that bank sector development has no
substantial impact on life expectancy in Nigeria. Using the estimated ARDL approach that
was fully discussed in the preceding chapter, it evaluates both the short-run and long-run
relationship estimates of bank sector developmentand other controllable factors in Nigeria. A
combination of short-run and long-run estimates of the relationships among t Qs}gi\es taken
into consideration in this study makes up the estimated ARDL model. Q%ata on bank
sector development, gross fixed capital creation, trade openneSS\ ‘inflation rate, Table
4.10 provides conclusive evidence for our empirical estimate%’&%’\

The short-run estimation results show the error corre 'énechanism, which measures the
rate or intensity of adjustment. It quantifies the @ which the outcome variable responds
to changes in the explanatory variables. The ‘&amic pattern of the model is revealed in the
short run analysis, which also checlieb:%determine if the dynamics of the model have not
been confined by incorrect lag n% constraints. Based on the automatic selection of the
Akaike Information Crite@ﬁ‘e model’s lag length was set at three to ensure a sufficient
degree of freedom, @% ARDL test automatically selected the lag duration on all variables.
The short- @ates of the association between bank sector development and life
expectangysaré shown in Table 4.10.The coefficient of the ECT is found to be negative and
stati&y significant at the conventional level. The ECT value (-0.1420) implied that the

model corrects its short-run disequilibrium by 14.2% speed of adjustment to return to the

long run equilibrium.

90



Table 4.10: Results of estimated ARDL model of life expectancy

Dependent Variable: Life Expectancy (lexp)
Selected Model: ARDL(2, 1,2,0,2,1,2)

Sample: 1985 2022 Included observations:36

Short-Run Estimates
Variable Coefficient Std. Error t-Statistic Prob.
O (LEXP(-1)) -0.144473 0.136000 -1.062295 0.3014
O (LR) 0.003337 0.001314 2.540058 0.0200
O (LDR) -0.001212 0.001587 -0.763289 0.4547
O (LDR(-1)) -0.003551 0.002029 -1.749858 @
O (INF) -0.001187 0.001488 -0.797956 . %4348
O (INF(-1)) 0.009098 0.001791 5.079907%\ .0001
O (TOPEN) 0.009202 0.002066 4.4543&95.\ 0.0003
O (GFCF) -0.002987 0.005908 -0$64 0.6189
O (GFCF(-1)) 0.023350 0.007331 185080 0.0049
ECT(-1) -0.142030 0.018318 * \Q =7.753500 0.0000
Long-Run Estl;m‘skt@\
LR 0.051415 0.015953) " 3.222861 0.0045
LDR 0.025535 . 82 1.338205 0.1966
DCPS -0.034480 < . \ 12 -0.412375 0.6847
INF -0.059578 % 019811 -3.007274 0.0072
TOPEN 0.038902 (b‘ 0.034298 1.134219 0.2708
GFCF -0.2198 0.039186 -5.609874 0.0000
C 53.0 2.856288 18.58840 0.0000
R-squared %8'614 F-stat 120.79 (0.0000)
Adj. R-squared  ~ (X 0.8134 D-Watson 2.1244

Source: Author’s‘{fmghtation (2023).
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The short-run coefficient of the change in life expectancy at lags one is significantly negative
at the 5% level, respectively. Liquidity ratio positively and significant relate with life
expectancy in the short run. As for loan to deposit ratio, its current and first lag have negative
and significant coefficients. This means that the negative influence of loan to deposit ratio on
life expectancy is not significant statistically at 5% level. While the current level is
statistically insignificant and negative, the short-run parameter estimate of the .ﬁr(stblag of
inflation was found to be positive and statistically insignificant at 5%.As a resul@g\hﬂation
rate had a short-run positive and significant impact on life expect .ﬁ% one. Life
expectancy is directly and significantly affected by the current}ev&ﬁxtrade openness.The
rise in trade openness had a beneficial and considerable impac[&@fe expectancy.Except for

its current level, which is negative and statistically inéi@can‘[ at 5%, gross fixed capital

formation at first lag is positive and statistically sig@%

The long-term estimates in Table 4.10 sho@h@;idity ratio, loan to deposit ratio and trade
openness have direct link with life ex @cy in Nigeria. The parameter of the indicator was
consistent with theoretical assufqgtl)@s, but on the parameter of liquidity ratio is statistically
significant at 5%.1t implies&%-})iquidity ratio haslong-term association with life expectancy.

Similarly, low inﬂ<t1orQ1t has a significant impact on high life expectancy.Meanwhile,

gross fixed p@\iormation and domestic credit to private sector by banks to GDP ratio
%

have had 61

fixed tal formation to GDP ratio on life expectancy is significant at 5% level. As a result,

term negative impact on life expectancy. Only the negative impact of gross

a 10% change in investment results in a 2.2% drop in life expectancy.
g

The adjusted R? (coefficient of determination) is high (81.34%), indicating that the model
variables accounted for approximately 81.34% of all differences in life expectancy. It merely
stated that the changes in bank sector development and other contributing factors accounted

for 81.34% of the variations in life expectancy. The overall test using the F-statistic (120.79),
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which is statistically significant at the 5% level of significance, demonstrates that the model
is accurately specified and statistically significant. The model lacks serial autocorrelation, as

demonstrated by the Durbin-Watson score of 2.1244.
Diagnostic Test

The estimated ARDL model examines heteroscedasticity, serial correlation, functional form
misspecification, parameter stability, and normality testing. The results of these\‘t@ﬁs are
shown in Table 4.11.The calculated ARDL model passed the serial correla% normality,
and heteroskedasticity tests. It shows that the error terms are not serially rela ed and have the
same variances as their normal distribution. Furthermore, the ‘f@ﬂ model passes the
Ramsey RESET test, indicating that it is evenly spemﬁed F@ermore the cumulative sum
(CUSUM) and cumulative sum of squares (CUSI%% shown in Figures 4.7a and 4.7b,

are stable. (J ©
w@
S
3

>
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Table 4.11: Diagnostic tests of selected ARDL model
Results

Serial Correlation:3.0762 [0.0724] Normality Test:5.5477 [0.0624]

Functional Form: 1.8811 [0.0762] Heteroskedasticity Test:0.3795 [0.9723]

Source: Author’s computation (2023).
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C) Short-run and Long-run Estimates of Bank Sector Development Quality and Child

Mortality

In this section, this study examined the null hypothesis that bank sector development has no
significant effect on child mortality in Nigeria. It assesses the short-run and long-run
relationship estimates of bank sector development and other controllable factors on child
mortality in Nigeria using the estimated ARDL approach, which was completely addressed in
the preceding chapter. The calculated ARDL model is a combination of SIIO @ﬁd long-
run estimates of the relationships among the series considered in f%}[‘ég Based on

statistics on bank sector development, gross fixed capital, ‘w@dh, financial sector

development, trade openness, and inflation rate, Table 4.12 %@%s conclusive evidence for

S

The short-run estimation results show the error correction mechanism, which measures the

our empirical estimates.

rate or intensity of adjustment. It quantiﬁ@xrate at which the outcome variable responds
to changes in the explanatory Variabl@é%\e dynamic pattern of the model is revealed in the
short run analysis, which also%%% to determine if the dynamics of the model have not
been confined by incorre 'Pength constraints. Based on the automatic selection of the
Akaike Inforrnation@ripion, the model’s lag length was set at three to ensure a sufficient
degree of fre @nd the ARDL test automatically selected the lag duration on all variables.
The sho@ estimates of the connection between institutional quality and newborn
mort@are shown in Table 4.12.The coefficient of the ECT is found to be negative and
statistically significant at the conventional level. The ECT value (-0.0838) implied that the
model corrects its short-run disequilibrium by 8.38% speed of adjustment in order to return to

the long run equilibrium.
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Table 4.12: Results of estimated ARDL model of child mortality

Dependent Variable: Child mortality (unSm)

Selected Model: ARDL(2,2,1,2,2,0,1)

Sample: 1985 2022

Included observations: 36

Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
OLOG(UN5M(-1)) 0.864722 0.022311 38.75760 0.0000
O (LR) -0.000120 3.26E-05 -3.695332 0.0015
O (LR(-1)) 0.000156 3.67E-05 4.254955 0.0004

O (LDR) 0.000125 3.78E-05 3.312637 .
O (DCPS) 8.31E-05 0.000197 0.420931 . %.6785
O (DCPS(-1)) 0.000457 0.000205 2.23218 \ .0378
O (INF) -3.41E-05 3.08E-05 -1.108&;3“ 0.2817
O (INF(-1)) 0.000128 3.05E-05 4%;?5.0 0.0005
O (GFCF) -0.000246 0.000136 '& 1910 0.0874
ECT(-1) -0.083786 0.007624 '\Q -10.98974 0.0000

Long-Run Estintatés\,”

LR -0.005163 0.00IN9) =~ -4.612869 0.0002
LDR -0.000136 . 75 -0.236587 0.8155
DCPS -0.009854 < . \ 09 -2.138244 0.0457
INF -0.000216 000664 -0.324660 0.7490
TOPEN 0.002520 0.000995 2.532994 0.0203
GFCF 0.0L13 0.002214 5.125408 0.0001
C 4.99 0.136213 36.68861 0.0000
R-squared 7676 F-stat 139.97 (0.0000)

Adj. R-squared  ~ (X 0.7564 D-Watson 1.8554

Source: Author’s‘{fmghtation (2023).
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The short-run coefficient of change in under-5 mortality at lags one is positive at the
conventional level. While the first is negative and statistically significant, the short-run
liquidity ratio negatively and significantly impact under-5 mortality in Nigeria. Furthermore,
at 5%, the existing short run loan to deposit ratio was assessed to be positive and statistically
significant. It means that the loan to deposit ratio had a short-term positive and significant
impact on child mortality. The short-run domestic credit to private sector by bank§ to GDP at
lag one has direct and significant effect on under-5 mortality rate in Nigeria. Q‘th}ﬁgh the
current level of inflation rate has an indirect and insignificant impact : mortality,
only its first lag is positive and significantstatistically. In additif)n, ﬂndings showed that

the current level of gross fixed capital formation had a sign@ and negative impact on

under-5 mortality. . \Q@

According to the long-term estimates presented ir@e 4.12, liquidity ratio, loan to deposit
ratio and domestic credit to private secto v Xﬂ to GDP ratio have a negative impact on
child mortality in Nigeria. The seriesfo@ the theoretical prediction, and only liquidity ratio
and domestic credit to privat@@by banks to GDP are statistically significant at 5%.It
implies that liquidity ratioq%i'\domestic credit to private sector by banks to GDPhave a
beneficial impact o@@ ortality reduction. In terms of magnitude, a 100% increase in
liquidity rati mestic credit to private sector by banks to GDP results in 0.52% and
0.014% r@n in child mortality. Low inflation has also been linked to an increase in
underg\ortality. As a result, a 100% decrease in inflation resulted in a 0.022% decrease in
child mortality. Furthermore, during the study period, gross fixed capital formation to GDP
ratio and trade openness had a significant direct impact on child mortality at 5% level. As a
result, for every 10% increase in gross fixed capital formation to GDP ratio and trade

openness, child mortality rises by 0.25% and 1.14%, respectively.
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The adjusted R? (coefficient of determination) is high (75.64%), indicating that the model
variables accounted for approximately 75.64% of all variations in child mortality. It merely
stated that changes in bank sector development and other contributing factors were
responsible for 75.64% of the total variations in child mortality. The overall test using the F-
statistic (139.97), which is statistically significant at the 5% level of significance,
demonstrates that the model is accurately specified and statistically significant. .The model

lacks serial autocorrelation, as demonstrated by the Durbin-Watson score of 1.8%\
Diagnostic Test ‘%\ :

The estimated ARDL model examines heteroscedasticity, serial® g@gaon, functional form
misspecification, parameter stability, and normality testin results of these tests are
shown in Table 4.13.The calculated ARDL model a@the serial correlation, normality,

and heteroskedasticity tests. It shows that the erlr%te s are not serially related and have the
u

e
same variances as well as the nomalit@

passes the Ramsey RESET test, iq%‘éing that it is evenly specified. In addition, the

1on test. Furthermore, the ARDL model

cumulative sum (CUSUM) and, cumulative sum of squares (CUSUMSQ), as shown in

Figures 4.8a and 4.8b, are@&eﬁ
S
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Table 4.13: Diagnostic Tests of Selected ARDL Model
Results

Serial Correlation:1.5213 [0.2467] Normality Test:0.2179 [0.8968]

Functional Form: 0.3233 [0.7502] Heteroskedasticity Test:1.6597 [0.2106]

Source: Author’s computation (2023).
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4.4.3 Empirical Results of the Effects of Stock Market Development on Health

Outcomes
A) Cointegration Test Result

Before estimating the short-run and long-run parameters, the study uses the autoregressive
distributed lag (ARDL) bound cointegration tests to examine the long-run relationships
among stock market development, health outcomes and other controllable Variefb& in the
context of the proposed hypotheses. The ARDL bound test is used for the.m@%l lustrating
the relationship among stock market development, health outcomes, and_other controllable
variables since it is appropriate for variables at various orders@lggration. Table 4.14
provides the F-statistics estimate for examining the possib@yof a long-term relationship

among stock market development, health outcome@r confounding factors in Nigeria.

According to the table, the normalized estirpa‘t{g-statistics (Farb = 7.2584 and 23.599) of
the equations exceed both the lower and Q;j\critical bounds at a 5% level of significance.
This suggests that at a 5% signiﬁc@. vel, the null hypothesis that there is no long-term
association is rejected. In accwe with the estimation above, public health expenditure,
institutional quality, cont@i';bles (including gross fixed capital creation, trade openness,
and inflation rateK Qealth outcomes all have equilibrium conditions that maintain them

together t gt time. As a result, in Nigeria, there is a long-term connection among stock

mar@opmentand health outcomes.
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Table 4.14: Existence of longrun between stock market development and health outcomes

Test Statistics Value K
F-statistics (lexp| smk,tstv, asi, inf, topen,gfcf) (2, 0, 2, 2, 2, 1, 2) 7.2584 6
F-statistics (unSm| smk,tstv, asi, inf, topen,gfcf) (4, 3, 3, 3, 0, 3, 2) 23.599 6

Critical Value Bounds

Significance I(0) Bound I(1) Bound

10% 1.2‘6@ 2.94
5% . \Q%)z 3.28
2.5% % 2.55 3.61

.\
1% ‘ & 2.88 3.99
° N

Source: Author’s computation (2023). @VO
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B) Short-run and Long-run Estimates of Stock Market Development and Life

Expectancy

The null hypothesis, that stock market development has no significant effect on life
expectancy in Nigeria, is addressed in this section. Using the estimated ARDL approach,
which was fully discussed in the preceding chapter, it evaluates both the short-run and long-
run relationship estimates of stock market development and other controllable f@&)rs in
Nigeria. A combination of short-run and long-run estimates of the relatic:ns%a\ong the
series taken into consideration in this study makes up the estimated AR@H . Table 4.15
provides conclusive evidence for our empirical estimations based@d'ata on stock market
development measures, gross fixed capital creation, trade opeQﬁg%T}md inflation rate.

The findings of the short-run estimation demonstra %Qor correction mechanism, which
gauges the rate or intensity of adjustment. It n&ﬁs the rate of adjustment at which the
outcome variable adjusts to changes in @ej‘x&ﬁplanatory variables. The model’s dynamic
pattern is displayed in the short r%'%alysis, which also checks to see if the model’s
dynamics haven’t been restrict y erroneous lag length specifications. The model’s lag
length was set at three to e an adequate degree of freedom based on automatic selection
of the Akaike Infor@[iy Criterion, and the ARDL test automatically select the lag duration
on all variab @ le 4.15 shows the short-term estimates of the relationship betweenstock
market d@lo ment and life expectancy. The coefficient of the ECT is found to be negative
and &tically significant at the conventional level. The ECT value (-0.1335) implied that

the model corrects its short-run disequilibrium by 13.35% speed of adjustment in order to

return to the long run equilibrium.
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Table 4.15: Results of estimated ARDL model of life expectancy

Dependent Variable: Life Expectancy (lexp)

Selected Model: ARDL(2, 0, 2,2,2,1,2)

Sample: 1985 2022

Included observations: 36

Short-Run Estimates
Variable Coefficient Std. Error t-Statistic Prob.
0 (LEXP(-1)) 0.241097 0.086376 2.791231 0.0121
0 (TSTV) 0.032121 0.038829 0.827241 0.4189
0 (TSTV(-1)) 0.125216 0.030618 4.089612 Q.OOO7
0 (ASI) 2.77E-06 2.59E-06 1.068033 %&
0 (ASI(-1)) -1.79E-05 3.35E-06 -5.334115 . % 000
O (INF) -0.001951 0.001233 15825800 > 4,130
0 (INE(-1)) 0.008346 0.001422 5.869&?;.\ 0.0000
0 (TOPEN) 0.012355 0.001959 62{5\5’@ 0.0000
0 (GFCF) -0.004948 0.005164 '5» 8022 0.3507
0 (GFCE(-1)) 0.016792 0.005740 °© \ .925550 0.0090
ECT(-1) -0.133470 0.0l%é@ -8.980493 0.0000
Long-Run Es(iMs
SMK -0.037287 . %86 -0.398428 0.6950
TSTV -1.171321 ‘ O’ 2915 -2.644574 0.0165
ASI 0.000116 % .57E-05 2.086613 0.0514
INF —0.068545% 0.020173 -3.397803 0.0032
TOPEN 0.03794 0.031440 1.206982 0.2431
GFCF -0.152624 0.032509 -4.694825 0.0002
C 4&)21490 1.822913 29.63657 0.0000
YOJ
R-squared ( . Q .8872 F-stat 132.37 (0.0000)
Adj. R-squared 0.8421 D-Watson 1.8508

Source: A@\‘mputaﬁon (2023).
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At the 5% level, the short-run coefficients of the change in life expectancy at lag one is
significant and positive. While the first lag is statistically insignificant and negative, the
short-run parameter estimates of all share index were determined to be positive and
statistically significant at 5%. It follows that all share index public health spending had a
short-term positive influence on life expectancy. Also, the current and lag one of the total
stocks traded value have a direct impact on life expectancy in the short run. The .cur(glt and
first lag of gross fixed capital formation to GDP ratio at lag one had a sig@t direct
impact on life expectancy while the current level is not signific t. %cally. Life
expectancy was positive and significantly impacted by the rise of: e total tgade to GDP ratio in
the short run. Apart from the current level which is negative q&@%&ttistically insignificant at

5%, the first lag of inflation rate is positive and statisticzﬂ@gniﬁcant.

According to the long-run results in Table 4.15, @ market capitalization and total stock
traded value negatively impacted life exp :ﬂ%ﬂi Nigeria. The parameters werenot in line
with theoretic assumptions, and only '@,result of total stocks traded value is statistically
significant at 5%. Likewise, th@r discovered that all share index have the potential to
significantly impact life e)q%ta,ncy positivelyin the long run at 10% level. In magnitude
terms, a 100% rise in a@%re index led to about 0.012% increase in life expectancy. Also,
low inflation ha%&monstrated to have a positive and significant impact on life expectancy.
Thus, a 1 @cline in inflation rate results in a 6.86% change in life expectancy. However,
for @search years, trade openness and gross fixed capital formation have direct and
indirect effects on life expectancy in Nigeria respectively. As a result, life expectancy

decreases by 1.53% with every 10% rise in gross fixed capital formation.

The adjusted R? (coefficient of determination) is high (84.21%), meaning that the variables in
the model accounted for around 84.21% of all variations in life expectancy. It only said that

variations in stock market development and other influencing factors accounted for 84.21%
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of the range in changes in life expectancy. The model is properly described and statistically
significant as shown by the overall test using the F-statistic (132.37), which is statistically
significant at the 5% level of significance. Serial autocorrelation is not present in the model,

as evidenced by the Durbin-Watson value of 1.8508.
Diagnostic Test

Heteroscedasticity, serial correlation, functional form misspecification, parameté@bility,
and normality tests are all examined in the calculated ARDL model. Table 4@splays the
outcomes of these examinations. The serial correlation, normality, an teroskedasticity
tests were all passed by the estimated ARDL model. It indicate$ @99 error terms are not
serially associated and have the same variances as their.ncg%'%,istribution. Additionally, the
ARDL model passed the Ramsey RESET test, sho i%\hat the model is evenly specified.
Additionally, the cumulative sum (CUSUM) an ﬁulaﬁve sum of squares (CUSUMSQ),

respectively, as shown in Figures 4.9a an@e steady.
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Table 4.16: Diagnostic Tests of Selected ARDL Model
Results

Serial Correlation:1.1020 [0.3562] Normality Test:2.0903 [0.3516]

Functional Form:0.5383 [0.5973] Heteroskedasticity Test:0.3341 [0.9858]

Source: Author’s computation (2023).
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C) Short-run and Long-run Estimates of Stock Market Development and Child

Mortality

In this section, this study addressed the null hypothesis that stock market development has no
significant effect on infant mortality in Nigeria. Using the estimated ARDL approach, which
was fully discussed in the preceding chapter, this study evaluates both the short-run and long-
run relationship estimates of stock market development and other controllable. fastors on
infant mortality in Nigeria. A combination of short-run and long-run. es @} of the
relationships among the series taken into consideration in this study nﬂ%ﬁe estimated

ARDL model. Table 4.17 provides conclusive evidence for our,empitical estimations based

on data on stock market development measures, gross fixed %k%l creation, trade openness,

S

The results of the short-run estimation demonsge e error correction mechanism, which

and inflation rate.

gauges the rate or intensity of adjustme@\aeasures the rate of adjustment at which the
outcome variable adjusts to change@@the explanatory variables. The model’s dynamic
pattern is displayed in the swm analysis, which also checks to see if the model’s
dynamics haven’t been restfi ted by erroneous lag length specifications. The model’s lag
length was set at th@Qnsure an adequate degree of freedom based on automatic selection
of the Akaik @ation Criterion, and the ARDL test automatically select the lag duration
on all va '%Table 4.17 shows the short-term estimates of the correlation between stock
mar&velopment and infant mortality. The coefficient of the ECT is found to be negative
and statistically significant at the conventional level. The ECT value (-0.0242) implied that
the model corrects its short-run disequilibrium by 2.42% speed of adjustment to return to the

long run equilibrium.
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Table 4.17: Results of estimated ARDL model of child mortality

Dependent Variable: Child mortality (unSm)

Selected Model: ARDL(4, 3, 3, 3,0, 3, 2)

Sample: 1985 2022

Included observations: 34

Short-Run Estimates

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(UNSM(-1)) 1.815828 0.166594 10.89975 0.0000
DLOG(UN5SM(-2)) -0.462090 0.328870 -1.405083 0.1936
DLOG(UN5SM(-3)) -0.660964 0.179607 -3.680051 0.0051

D(SMK) -0.000742 0.000118 -6.302996
D(SMK(-1)) -0.002106 0.000175 -12.01260 %ﬁ%
D(SMK(-2)) -0.003143 0.000252 -12.45588 000
D(TSTV) -0.000176 0.000687 -0.25609 \ .8036
D(TSTV(-1)) 0.010553 0.001005 10.50162 0.0000
D(TSTV(-2)) 0.002310 0.000488 o 0.0011
D(ASI) 6.86E-07 9.30E-08 7%@ 0.0000
D(ASI(-1)) -8.24E-08 8.28E-08 5057 0.3457
D(ASI(-2)) 1.25E-06 9.50E-08 « AQIB 20058 0.0000
D(TOPEN) 9.31E-05 2.79E-05 3.335840 0.0087
D(TOPEN(-1)) 0.000135 2.66 5.078261 0.0007
D(TOPEN(-2)) 5.11E-05 2.035640 0.0723
D(GFCF) 0.000106 ﬁ 1.571000 0.1506
D(GFCEF(-1)) -0.000294 C_) 7E-0 -3.598124 0.0058
ECT(-1) -0.024200 0. 001321 -18.32039 0.0000

%&@-Run Estimates
SMK -0.07%40 0.029221 -2.649132 0.0265
TSTV 00891 0.140068 2.862121 0.0187
ASI % 1.17E-05 -1.175047 0.2701
Q 01107 0.001553 -0.712983 0.4939
TOPEN 0.001172 0.005071 0.231085 0.8224
Q -0.026910 0.014048 -1.915616 0.0877
6.873027 0.831258 8.268221 0.0000
R-squ@ 0.8956 F-stat 35.422 (0.0000)
Adj. R-sguared 0.7806 D-Watson 2.0221

Source: Author’s computation (2023).
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At the conventional level, the short-run coefficient of the change in child mortality at lag one
is positive and significant statistically which its lags two and three are negative. More so, the
current, lags one and twoof stock market capitalizationwas determined to be negative and
statistically significant at 5%. It implies that stock market capitalizationhad a short-term
negative influence on child mortality. Also, total stocks traded value negatively influenced
under-5 mortality in the short run, but it lags one and two impacts on child mczrtz(lgty was
positive and significant at 5% level. The current and lag two of all share ind?f&atively
influence child mortality in the short run. The current, first and second . Nnge openness
had a direct and significant impact on under-5 mortality. With .the ception of the current
levelwhich is negative, the parameter of gross fixed capital f@on at first lag is positive
o)

and significantly related to child mortality. ‘ \Q

In accordance with the long-term estimated @ﬂed in Table 4.17, stock market
capitalization has a negative and signifi .t%p t on under-5 mortality rate in the long
run.However, total stock transaction @e has a direct and significant effect on child
mortality. It means that stock@ capitalization played a deteriorating effect on child
mortality while total stock &%mction value amplifies the rate of under-5 deaths. The study
discovered that all @@n x do not have a significant impact on child mortality rate.In
addition, for th%&search years, gross fixed capital formation and inflation rate have an
indirect @1 child mortality in Nigeria. The only cofounding factor that significantly
impac@child mortality was gross fixed capital formation at 10% level. The positive impact

of trade openness on child mortality is not significant statistically at 5% level.

The adjusted R?(coefficient of determination) is high (78.06%), meaning that the variables in
the model accounted for around 78.06% of all variations in child mortality. It only said that
variations in stock market development and other influencing factors accounted for 78.06%

of the range in changes in child mortality. The model is properly described and statistically
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significant as shown by the overall test using the F-statistic (35.422), which is statistically
significant at the 5% level of significance. Serial autocorrelation is not present in the model,

as evidenced by the Durbin-Watson value of 2.0221.
Diagnostic Test

Heteroscedasticity, serial correlation, functional form misspecification, parameter stability,
and normality tests are all examined in the calculated ARDL model. Table 4.18 di@@ys the
outcomes of these examinations. The serial correlation, normality, and .h@%«:dasticity
tests were all passed by the estimated ARDL model. It indicates that theéserfor terms are not
serially associated and have the same variances as their normal diﬁﬁ\"\%siﬂon. Additionally, the
ARDL model passed the Ramsey RESET test, showing thq@ model is evenly specified.
Additionally, the cumulative sum (CUSUM) and ch@wQe sum of squares (CUSUMSQ),

respectively, as shown in Figures 4.10a and 4.10b<are"steady.

>
h@
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Table 4.18: Diagnostic Tests of Selected ARDL Model
Results

Serial Correlation:1.1284 [0.4365] Normality Test:0.7571 [0.6849]

Functional Form: 1.1765 [0.2732] Heteroskedasticity Test:0.4314 [0.9515]

Source: Author’s computation (2023).
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4.5  Discussion of Findings

Concerning the first objective, the study found that a long run relationship exists between
money market development and health outcomes in Nigeria. The findings showed that
monetary policy rate and 12-month deposit rate have negative impact on short-run life
expectancy in Nigeria. It implies that tightening monetary policies may have adverse effects
on the health outcomes of the population in the short term. Meanwhile, the study.di@&vered
that life expectancy positively reacted to monetary policy rate but nega.tive '}cted by
treasury bill rate in the long run. The positive reaction of life expecﬂ%} ¢ monetary
policy rate in the long run indicates that, over time, a well-man@monetary policy can
contribute positively to overall life expectancy. However, t@%}[ive association with the

treasury bill rate suggests that certain aspects of mone licy, such as high treasury bill

rates, may have detrimental effects on long-term lift ectancy.

Furthermore, the study showed that trea@% rate and 12-month deposit rate positively
relate with child mortality rate in the éég{'un. The positive relationship between treasury bill
rate and 12-month deposit I'Ml h child mortality in the short run underscores the
importance of consideri lth outcomes when setting interest rates. High interest rates
may impact familie@g‘[ies to access healthcare and other essential services, contributing
to increased i@ortality rates. The study does not find a significant link between money

market dgvelopment and child mortality in Nigeria.

Y,

Regarding the second objective, the study found a long run relationship between bank sector
development and health outcomes in Nigeria. It discovers that liquidity ratio positively
influences life expectancy both in the short and long run. It suggests that maintaining
adequate liquidity in the banking sector can contribute to improved life expectancy. This

indicates that a stable and liquid banking sector may have positive spillover effects on the
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overall health and well-being of the population. The impact of other measures of bank sector

development on life expectancy is not significant statistically.

Concerning child mortality rate, the study found that under-5 mortality is positively and
negatively influenced by bank sector development measures (liquidity ratio, loan to deposit
ratio and domestic credit to private sector by banks to GDP) in the short and long run
respectively. All the three measures are significant in the short run but only the liquid'g ratio
and domestic credit are significant in the long run. The finding that un.der Q:,&thality is
positively influenced by bank sector development measures (liquidity ch?n to deposit
ratio) in the short run but negatively influenced in the long@mggests a nuanced
relationship. Short-term impacts may indicate immediate ch%gg:é\s, while long-term effects
may reflect sustainable improvements. The signiﬁcance. %uidity ratio, loan to deposit ratio,
and domestic credit to private sector by banks to P in the short run implies that these
factors play a crucial role in influencing c@j@}n lity rates in the short term. In the long run,

the significance of liquidity ratio an%pmestic credit suggests that sustained efforts in

managing liquidity and facilita 1t to the private sector can contribute to reducing child
ging liq y g p g

mortality. %q

As to the third obj G@Q revealed that there is a long run relationship between stock market
development )\é)alth outcomes in Nigeria. Total stocks transaction value influences life
expectan@o itively in the short run but negatively in the long run. The positive influence of
tota&s transaction value on life expectancy in the short run suggests that increased stock
market activity may have immediate positive effects on population health. However, the
negative influence in the long run indicates a potential downside, highlighting the importance
of considering sustained impacts. Also, all share index directly influence life expectancy both
in the short and long run. The direct positive influence of the all-share index on life

expectancy in both the short and long run suggests that a robust and growing stock market

113



may contribute positively to overall life expectancy. This implies that a thriving stock market

could be associated with broader economic well-being and improved public health.

Stock market capitalization negatively influences child mortality both in the short and long
run. It implies that a larger stock market capitalization is associated with lower child
mortality rates. This suggests that a well-developed and substantial stock market may
contribute to overall economic stability and improved child health outcomes. Howe total
stock transaction value positively relates to under-5 mortality in the short an @z\mn. The
positive relationship between total stocks transaction value and under-@ﬁ in both the
short and long run is counterintuitive. This suggests that increase k"market activity may
have adverse effects on child mortality, possibly due to eco%%\volatility or other indirect
factors. All share index has a direct influence on chi%%tality rate in the short run. The
direct influence of the all-share index on child ality in the short run suggests that
immediate changes in stock market perfor, .ﬂ% y have specific effects on child mortality
rates. This aligns with the findings of %@ous studies that financial development has positive

relationship between life expec@This does not align with the study that the provision of

facilities to the private sec!q%ms a statistically significant and beneficial impact on human

capital>>*+>6, < Q 5»

>
Q
Q
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Chapter Five
Conclusion
5.1 Summary

In this study, the existing relationship between financial sector development and health
outcomes in Nigeria is investigated in order to understand the impact of money market
development (monetary policy rate, 12-month deposit rate, and treasury bill rate), ;‘@(b%ector
development (liquidity ratio, loan to deposit rate, and domestic credit to ;@%ﬁ sector by
banks to GDP ratio), and stock market development (stock market capitalization to GDP ratio,
total stocks transaction value to GDP ratio, and all share indézg» galth outcomes (life
expectancy and under-5 mortality rates) in Nigeria., %&dying this research study
became necessary because it makes enquiries on the ings of past studies which can best
be described as inconclusive. The study is cqu d for developing countries in sub-Saharan
countries such as Nigeria. The d tas@)\employed were obtained from the World

%& Statistical Bulletin (2022) which spans from 1985

Development Indicators (2023), an.

to 2022. The autoregressive Nuted lag (ARDL) estimator was used to evaluate the

'\
parameters based on the eristics of the datasets.

For the first 0¥5\€f tve, a long-run relationship was found between money market
developme& health outcomes measured by life expectancy and infant mortality in
Nig the shortrun, increase in monetary policy rate results to high life expectancy.
A12-month deposit rate at lag two had a short-term negative influence on life expectancy.
This shows that low 12-month deposit rate guarantees an improvement in the anticipated
mean years of an individual’s life after birth. In the long run, high monetary policy rate has a
direct link with life expectancy in Nigeria.Low treasury bill rate has a significant link with a

high life expectancy. Also, the positive effect of a 12-month deposit rate on life expectancy is
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not statistically significant. Concerning child mortality, the current monetary policy rate and
treasury bill rate were determined to be positive, but only the latter is statistically significant
at 5%. It implies that treasury bill rate had a short-term positive influence on short-run under-
5 mortality. Short-run child mortality is positively and significantly influenced by lag one and
two of a 12-month deposit rate. In the long run, all the money market instruments do not have
significant influence on child mortality in Nigeria. Thus, money market instruments do not

have the potential to curtail child mortality for the periods understudy. Qh)(\

Regarding the second objective, the results show that there exists a@krelaﬁonship

between bank sector development and health outcomes in Nigenia,@diﬂity ratio positively
and significant relate with life expectancy in the short run. @%r\loan to deposit ratio, its
current and first lag have negative and significant coe'f.&b@ts. This means that the negative
influence of loan to deposit ratio on life expectancy %s.mot significant statistically at 5% level.
In the long run, liquidity ratio, loan to de@@i and trade openness have direct link with
life expectancy, but only the paramete liquidity ratio is statistically significant at 5%.It
implies that liquidity ratio M@erm association with life expectancy.The short-run
liquidity ratio negativel d, significantly impacted under-5 mortality in Nigeria.
Furthermore, the sk@-)@ an to deposit ratio was assessed to be positive and statistically
significant. | n@ﬁ that the loan to deposit ratio had a short-term positive and significant
impact 0@ mortality. The short-run domestic credit to private sector by banks to GDP at
lag @s direct and significant effect on under-5 mortality rate in Nigeria.In the long run,
liquidity ratio, loan to deposit ratio and domestic credit to private sector by banks to GDP
ratio have a negative impact on child mortality but only liquidity ratio and domestic credit to
private sector by banks to GDP are statistically significant at 5%.It implies that liquidity ratio
and domestic credit to private sector by banks to GDP have a positiveimpact on child

mortality reduction.
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Concerning the third objective, the study found that there is a long run relationship among
stock market development and health outcomes in Nigeria. The short-run parameter estimates
of all share index were determined to be positive and statistically significant at 5%. It follows
that all share index public health spending had a short-term positive influence on life
expectancy. Also, the current and lag one of the total stocks traded value have a direct impact
on life expectancy in the short run. In the long run, stock market capitalization ancl total stock
traded value negatively impacted life expectancy in Nigeria. Likewise, the stu%‘%overed
that all share index have the potential to significantly impact life expec . Q@ively in the
long run at 10% level. In the short run, stock market capitalizati.or{\‘ a,\short-term negative
influence on child mortality. Also, total stocks traded value &@Ively influenced under-5
mortality in the short run, but it lags one and two impacl@%ﬁild mortality was positive and
significant at 5% level. The current and lag two o@%e index negatively influence child
mortality in the short run. Further, stock ’r@italization has a negative and significant
impact on under-5 mortality rate in the@ifgn. However, total stock transaction value has a
direct and significant effect o c@wrtality. It means that stock market capitalization
played a deteriorating effecgl 'gzhild mortality while total stock transaction value amplifies
the rate of under-5 ﬁt)@%e study discovered that all share index do not have a significant
impact on child Qn‘}éea ity rate.
5.2 C&c ion

This&y investigates the interrelationship between financial sector development and health
outcomes in Nigeria over the periods of 1985 to 2022 using the ARDL bound testing
approach. The findings showed that monetary policy rate and 12-month deposit rate have
negative impact on short-run life expectancy in Nigeria. Meanwhile, the study discovered that
life expectancy positively reacted to monetary policy rate but negatively affected by treasury

bill rate in the long run.Furthermore, the study showed that treasury bill rate and 12-month
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deposit rate positively relate with child mortality rate in the short run. The study does not find

a significant link between money market development and child mortality in Nigeria.

It discovers that liquidity ratio positively influences life expectancy both in the short and long
run. The impact of other measures of bank sector development on life expectancy is not
significant statistically. Concerning child mortality rate, the study found that under-5
mortality is positively and negatively influence by bank sector development %sures
(liquidity ratio, loan to deposit ratio and domestic credit to private sector by ba @GDP) in

5Qnort run but

the short and long run respectively. All the three measures are signific

only liquidity ratio and domestic credit are significant in the long.ru@'\

In addition, total stocks transaction value influences life ex@&ancy positively in the short
run but negatively in the long run. Also, all share n@dlrectly influence life expectancy
both in the short and long run. Stock marke Qtahzatlon negatively influence child
mortality both in the short and long run@f)};ever total stock transaction value positively

relates to under-5 mortality in the sho, Q long run. All share index has a direct influence on

child mortality rate in the shortN)Q)

5.3 Recommendatwn@

Following the re& findings discussed in the subsequent parts of the chapter in this

research stﬁ%he following policy recommendations are discussed below:

&ere is a need for the policymakers and government agencies to carefully consider
the potential health implications when implementing measures that increase interest
rates. Also, they should balance the long-term economic goals with the potential

health consequences.
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5.4

b) Apex bank should explore other factors beyond monetary policy and financial
markets to address and improve child mortality rates in the country. In addition, they
need to focus on liquidity management as a specific area of concern for public health.

c) Government should consider these nuanced relationships when formulating strategies
to enhance public health outcomes through the development of the banking sector.
Moreover, a targeted focus on liquidity management may yield positive (s%tllover
effects on overall population health. Q}i\

d) They should consider the potential dual impact of stock ma \gﬁtles on life
expectancy and child mortality rates. While a thriving sto mrket can positively
influence life expectancy, certain aspects, such as 1nc;§%'§f transaction values, may

have adverse effects on child mortality.

Contribution to Knowledge Q

This study makes a significant contri@ to the existing body of knowledge by

comprehensively examining the intri@é‘%!elationship between financial sector development

and health outcomes. The key (ﬁxﬁ%ﬂions are outlined as follows:

'}
a) Unlike man@s studies that focus on a singular aspect of financial sector

developm%
Q

meﬁ%: money market development, bank sector development, and stock market

is study takes a holistic approach by considering three distinct

Q opment. This comprehensive analysis provides a nuanced understanding of the
varied impacts these financial components have on health outcomes.

b) It considered diverse measures of financial sector development. The study considers
three money market development measures: monetary policy rate, 12-month deposit
rate, and treasury bill rate. Bank sector development measures, such as liquidity ratio,

loan to deposit ratio, and domestic credit to the private sector by banks. Stock market
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5.5

development measures like stock market capitalization, total stocks transaction value,
and all share index. The study bridges a critical gap in the literature, providing
insights into the broader economic implications of financial market dynamics on
public health.

The study decomposes health outcomes into life expectancy and under-5 mortality
rate, allowing for a nuanced understanding of how different dimensions of financial

sector development may impact distinct health indicators. Q}i\

Suggestions for Further Study ‘%\ :

Building on the insights gained from the study on the effects of f@psector development

on health outcomes, several avenues for further research e explored to deepen our

understanding of this complex relationship. Here @ggestions for further study:

a)

b)

Conduct a comparative study acr:sw tries to investigate how the impact of

financial sector development h outcomes varies in different economic and
cultural contexts. This co@nvolve selecting countries with diverse levels of
financial developme@éalth indicators to identify patterns and outliers.

Explore the i;&

outcomes)ﬁliv tigate whether there are differential effects on the health of men and

cific implications of financial sector development on health

ﬁ%considering factors such as access to financial services, employment

WO
@%ﬁunities, and health-seeking behavior.

c)

Investigate the macroeconomic and microeconomic mechanisms through which
financial sector development influences health outcomes. Explore how financial
sector policies at the macro level translate into tangible health impacts at the
individual and community levels, considering factors such as income distribution and

healthcare accessibility.
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Appendix

lecp unSm mpr tbr mdr Ir Idr deps smk tstv ° (b; asi inf topen gfcf
Life . Domestic \ .
Mortality 12 . Total Inflation, Gross fixed
Year expectancy Monetary . ... Loanto creditto Stock market Trade .
. rate, under- . “TreasurymonthsLiquidity . . a on All share consumer capital
at birth, policy . . . ° Deposit private capitalization . . (% of .
5 (per 1,000 bill rate deposit Ratio . (1} index prices formation
total . . rate Ratio  sector to to GDP o,y GDP) o
live births) rate GDP (annual %) (% of GDP)
(years) GDP .
1

1985 46.317 207.2 10 8.5 9.750 65 66.9 6.959 3.51® 0.169 127.3 7435 10392  46.395
1986 45.975 208.1 10 8.5 9.833 364 83.2 7.696 éﬁ}% 0.251 163.8 5.717 9.136 54.948
1987 46.018 209 12.75 11.75 13.617 46.5 72.9 8.617 A 51 0.156 190.9 11.290 19.495  50.050
1988 46.072 209.4 12.75 11.75 14.025 45 66.9 8.658 3 168 0.269 233.6 54511 16941  43.755
1989 46.182 209.6 18.5 17.5 16.417 403 80.4 7. 32‘Q 3.085 0.147 3253 50.467 34.183  52.487
1990 46.037 209.3 18.5 17.5 21.745 443 66.5 . ﬁ\?ﬁ 3.295 0.046 513.8 7.364 30925  53.122
1991 45.691 208.8 15.5 15 16.540 38.6 59.8 Cj‘ﬁ 3.915 0.041 783 13.007 37.022  48.400
1992  45.668 208.1 17.5 21 19.602 29.1 55.2%’ 6.415 3.444 0.054 1107.6 44589 38.227  43.774
1993 45.788 207.2 26 269 25.645 422 . 10.111 3.778 0.064 1543.8 57.165 33.720  44.476
1994 45.513 205.7 13.5 12.5 13.693 485 : 8.109 3.748 0.056 2205 57.032 23.059  42.068
1995 45.487 203.7 13.5 12.5  13.897 73.3 5.806 5.819 0.059 5092.2 72.836  39.528  37.206
1996 45.567 201 13.5 12.25 13.582 Qﬂ 72.9 5.839 6.995 0.171 6992.1 29.268 40.258  36.582
1997 45.792 197.2 13.5 7. 9§ 76.6 7.156 6.380 0.234 6440.5 8.530 51.461 38.422
1998 46.036 192.8 13.5 12.951 46.8 74.4 7.325 5.465 0.282 5672.7 9.996  39.279  40.553
1999 46.614 187.7 18 Q183 61 54.6 7.865 5.472 0.257 5266.4 6.618  34.458  38.278
2000 47.193 182.4 12.063 64.1 51 7.509 6.687 0.399 8111 6.933 48996  34.049
2001 47.619 177 20.5 Q 16.297 529 65.625 9.290 8.045 0.701 10963.1  18.874 49.681 30.038
2002 47.928 171.4 16.5 16.495 5245 62.775 8.090 6.650 0.517 12137.7  12.877 40.035  26.769
2003 48.441 165.8 15.02 13.038 509  61.85 8.088 10.027 0.888 20128.94 14.032 49335  28.371
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2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022

48.767
49.297
49.73
50.033
50.225
50.712
50.945
51.357
51.497
51.707
51.791
51.841
52.043
52.305
52.554
5291
52.887
52.676
52.676

160.4
155.1
150.2
145.8
141.9
138.5
135.7
133.4
131.4
129.6
128
126.4
124.7
122.4
119.6
116.8
113.8
110.8
110.8

14.21 13.321
6.995 10.819
8.8 8.353
691 8.102
7.025 11.778
3.715 12.848
5.575 5.670
11.13  4.705
13.6  7.180
10.42  5.535
11.995 9.159
9.14  8.678
10.75  6.221
13.99 10.865
12.175 10.306
9.5 10.148
3.17  6.509

5.015 6.248

822  6.620°

50.475
50.175
81.420
41.555
37.716
26.393
27.389
42.02
49.719
46.235
38.267
42.347
45.95
54.790
65.044
104.2

67.599
&%w

68.625
70.8
96.817
83.256
86.912
84.300
52.287
44.774
42.313
37.559
63.607
69.578
79.95
72.8

60.

58726

333
60.478
61.696

7.844
7.951
7.541
10.580
19.770
22.755
18.962
15.068

18311
17.8510 ~N
18.58%8Q

R

(o

547
17.543
17.630
18.820
18.654
19.249

23844.5
24085.8

1.548¢ 331893

57990.2

31450.78
20827.17
24770.52
20730.63
28078.81
41329.19
34657.15
28642.25
26874.62
38243.19

31430.5

26842.07
40270.72
42716.44
51251.06

14.998
17.863
8.225

5.388

11.581
12.538
13.740
10.826
12.224
8.496

8.047

9.009

15.697
16.502
12.095
11.396
13.246
16.953
18.847

31.896
33.059
42.567
39.337
40.797
36.059
43.321
53.278
44.532
31.049
30.885
21.333
20.723
26.348
33.008
34.024
16.352
22.577
22.577

26.063
24.966
26.166
20.180
18.860
21.115
16.815
15.676
14.211
14.169
15.084
14.827
14.725
14.716
19.018
24.625
26.744
33.107
33.107

Source: CBN statistical bulletin (2022), WDI (2028)./

QQ%Q
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Unit root

Null Hypothesis: LEXP has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.693391 0.7335
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEXP)
Method: Least Squares
Date: 11/15/23 Time: 12:33
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Rrob.
LEXP(-1) -0.069455 0.041015 -1.693891 0.1001
D(LEXP(-1)) 0.570117 0.130933 45354279 0.0001
C 3.138638 1.803172 1.740620 0.0914
@TREND("1985") 0.017250 0.010863 1,588012 0.1221
R-squared 0.455437 Mean dependént var 0.186139
Adjusted R-squared 0.404385 S.D. dependént var 0.233517
S.E. of regression 0.180220 Akaike,info criterion -0.484842
Sum squared resid 1.039332 Sshwarz criterion -0.308895
Log likelihood 12.7271§, Hamhan-Quinn criter. -0.423432
F-statistic 8.920918 \Durbin-Watson stat 2.027377

Prob(F-statistic) 0.000993

129



Null Hypothesis: D(LEXP) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.966543 0.0152
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LEXP,2)
Method: Least Squares
Date: 11/15/23 Time: 12:35
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(LEXP(-1)) -0.393991 0.132811 -2.966543 040056
C 0.087090 0.065834 1.322871 0.1950
@TREND("1985") -0.000410 0.003124 -0.131252 0.8964
R-squared 0.232692 Mean dependent yar 0.009500
Adjusted R-squared 0.186188 S.D. dependenivat 0.205350
S.E. of regression 0.185249 Akaike info*critetion -0.454576
Sum squared resid 1.132468 Schwarz'griterion -0.322616
Log likelihood 11.18237 Hannan-Quifh criter. -0.408518
F-statistic 5.003744 Durhjn;Watson stat 2.055973

Prob(F-statistic) 0.012647
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Null Hypothesis: LEXP has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.404411 0.3714
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.045917
HAC corrected variance (Bartlett kernel) 0.118918

Phillips-Perron Test Equation

Dependent Variable: D(LEXP)

Method: Least Squares

Date: 11/15/23 Time: 12:39

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
LEXP(-1) -0.117900 0.045663 =2,581980 0.0143
C 5.264633 2.017396 2 509619 0.0134
@TREND("1985") 0.034377 0.011546 2977438 0.0053
R-squared 0.220653 Mean'dependent var 0.171865
Adjusted R-squared 0.174809 S=b.(dependent var 0.246078
S.E. of regression 0.22353%  Akaike info criterion -0.080874
Sum squared resid 1.698941 \SChwarz criterion 0.049741
Log likelihood 4.496462 Hannan-Quinn criter. -0.034826
F-statistic 4 843183 ' Durbin-Watson stat 0.767503

Prob(F-statistic) 0,014435
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Null Hypothesis: D(LEXP) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.933272 0.0166
Test critical values: 1% level -4.234972

5% level -3.540328

10% level -3.202445

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.031457
HAC corrected variance (Bartlett kernel) 0.030160

Phillips-Perron Test Equation

Dependent Variable: D(LEXP,2)

Method: Least Squares

Date: 11/15/23 Time: 12:40

Sample (adjusted): 1987 2022

Included observations: 36 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
D(LEXP(-1)) -0.393991 0.132811 =2,966543 0.0056
C 0.087090 0.065834 1822871 0.1950
@TREND("1985") -0.000410 0.003%24 -0.131252 0.8964
R-squared 0.232692 Mean'dependent var 0.009500
Adjusted R-squared 0.186188 S=b.(dependent var 0.205350
S.E. of regression 0.185249 Akaike info criterion -0.454576
Sum squared resid 1.132468 \SChwarz criterion -0.322616
Log likelihood 11.18237 'Hannan-Quinn criter. -0.408518
F-statistic 5003744 ' Durbin-Watson stat 2.055973
Prob(F-statistic) 0,012647
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Null Hypothesis: UNSM has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.067131 0.9955
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UN5M)
Method: Least Squares
Date: 11/15/23 Time: 12:41
Sample (adjusted): 1990 2022
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
UN5M(-1) 0.002777 0.041369 0.067131 09470
D(UN5M(-1)) 1.774881 0.588138 3.017798 0.0056
D(UN5M(-2)) -1.043169 0.879581 -1.185983 0.2464
D(UN5M(-3)) 0.290108 0.837195 03346523 0.7317
D(UN5M(-4)) -0.068805 0.496527 :0.138572 0.8909
C -1.175721 9.475973 =0,124074 0.9022
@TREND("1985") 0.030879 0.135908 0227204 0.8220
R-squared 0.903179 Mean depefident var -2.993939
Adjusted R-squared 0.880836 S.D«dependent var 1.712991
S.E. of regression 0.591327 Akaikevinfo criterion 1.972936
Sum squared resid 9.09136Q, Sehwarz criterion 2.290377
Log likelihood -25.55345 \Hannan-Quinn criter. 2.079746
F-statistic 40.42287 Durbin-Watson stat 1.266241
Prob(F-statistic) 0.0Q0000
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Null Hypothesis: D(UN5M) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.698982 0.0063
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UN5M,2)
Method: Least Squares
Date: 11/15/23 Time: 12:42
Sample (adjusted): 1988 2022
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(UN5M(-1)) -0.036963 0.052881 -0.698982 04898
D(UN5M(-1),2) 0.646037 0.249271 2.591709 0.0144
C -0.439145 0.250988 -1.7496/1 0.0901
@TREND("1985") 0.019133 0.010514 1819784 0.0785
R-squared 0.381001 Mean dependestwar -0.025714
Adjusted R-squared 0.321098 S.D. depgridént var 0.670532
S.E. of regression 0.552488 Akaike info critefion 1.758442
Sum squared resid 9.462548 Schwarz criterion 1.936196
Log likelihood -26.77274 Happap-Quinn criter. 1.819803
F-statistic 6.360288 Duwrbjn*Watson stat 1.247307
Prob(F-statistic) 0.001736
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Null Hypothesis: UNSM has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.460928 0.3444
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 2.879999
HAC corrected variance (Bartlett kernel) 13.36179

Phillips-Perron Test Equation

Dependent Variable: D(UN5M)

Method: Least Squares

Date: 11/15/23 Time: 12:46

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
UN5M(-1) -0.108792 0.040273 =2,701348 0.0107
C 23.16637 9.201523 2517666 0.0167
@TREND("1985") -0.405310 0.133999 -3.024725 0.0047
R-squared 0.240804 Mean'dependent var -2.605405
Adjusted R-squared 0.196145 S=b.(dependent var 1.974553
S.E. of regression 1.770344,_ Akaike info criterion 4.057829
Sum squared resid 106.5600 \SChwarz criterion 4.188444
Log likelihood -72.06984 Hannan-Quinn criter. 4.103877
F-statistic 5892102 ' Durbin-Watson stat 0.139575

Prob(F-statistic) 0,009247
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Null Hypothesis: D(UN5M) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-4.604974 0.0042

Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.331363
HAC corrected variance (Bartlett kernel) 0.413828
Phillips-Perron Test Equation
Dependent Variable: D(UN5M,2)
Method: Least Squares
Date: 11/15/23 Time: 12:47
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
D(UN5M(-1)) -0.024395 0.055922 =0,436231 0.6655
C -0.625566 0.226255 22 J64872 0.0092
@TREND("1985") 0.027448 0.010862 2.648981 0.0123
R-squared 0.219686 Mean'dependent var -0.025000
Adjusted R-squared 0.172394 S-b.(dependent var 0.660898
S.E. of regression 0.601238 Akaike info criterion 1.900002
Sum squared resid 11.92906 \SChwarz criterion 2.031962
Log likelihood -31.20004_ Hannan-Quinn criter. 1.946060
F-statistic 4645322 ' Durbin-Watson stat 0.933356
Prob(F-statistic) 0,016690
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Null Hypothesis: MPR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.591582 0.0444
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MPR)
Method: Least Squares
Date: 11/15/23 Time: 12:52
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
MPR(-1) -0.540900 0.150602 -3.591582 Q40010
C 8.742682 2.600424 3.362021 0.0019
@TREND("1985") -0.065417 0.052275 -1.251420 0.2193
R-squared 0.275115 Mean dependent yar 0.175676
Adjusted R-squared 0.232475 S.D. dependenivak 3.657121
S.E. of regression 3.203949 Akaike info*critetion 5.244250
Sum squared resid 349.0199 Schwarz'griterjon 5.374865
Log likelihood -94.01863 Hannan-Quitn criter. 5.290298
F-statistic 6.451995 Durhjn;Watson stat 2.080899

Prob(F-statistic) 0.004213
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Null Hypothesis: MPR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.547952 0.0488

Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 9.432970
HAC corrected variance (Bartlett kernel) 8.962140
Phillips-Perron Test Equation
Dependent Variable: D(MPR)
Method: Least Squares
Date: 11/15/23 Time: 12:54
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
MPR(-1) -0.540900 0.150602 =3,591582 0.0010
C 8.742682 2.600424 33862021 0.0019
@TREND("1985") -0.065417 0.052275 -1.251420 0.2193
R-squared 0.275115 Mean'dependent var 0.175676
Adjusted R-squared 0.232475 S=b.(dependent var 3.657121
S.E. of regression 3.203949  Akaike info criterion 5.244250
Sum squared resid 349.0199 \ScChwarz criterion 5.374865
Log likelihood -94.01863_ Hannan-Quinn criter. 5.290298
F-statistic 6461995 ' Durbin-Watson stat 2.080899
Prob(F-statistic) 0,004213
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Null Hypothesis: TBR has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.627605 0.0410
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TBR)
Method: Least Squares
Date: 11/15/23 Time: 12:55
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
TBR(-1) -0.513192 0.141469 -3.627605 040009
C 8.653291 2.538662 3.408602 0.0017
@TREND("1985") -0.134219 0.062904 -2.Y33723 0.0402
R-squared 0.283703 Mean dependent yar -0.007568
Adjusted R-squared 0.241568 S.D. dependenivat 4.184579
S.E. of regression 3.644266 Akaike info critetion 5.501792
Sum squared resid 451.5429 Schwarz'griterion 5.632407
Log likelihood -98.78315 Hannan-Quitn criter. 5.547840
F-statistic 6.733181 Durhjn;Watson stat 1.939204
Prob(F-statistic) 0.003440
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Null Hypothesis: TBR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.632071 0.0406

Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 12.20386
HAC corrected variance (Bartlett kernel) 12.28221
Phillips-Perron Test Equation
Dependent Variable: D(TBR)
Method: Least Squares
Date: 11/15/23 Time: 12:56
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
TBR(-1) -0.513192 0.141469 =~3,627605 0.0009
C 8.653291 2.538662 3408602 0.0017
@TREND("1985") -0.134219 0.062904 -2.133723 0.0402
R-squared 0.283703 Mean'dependent var -0.007568
Adjusted R-squared 0.241568 S=b.(dependent var 4.184579
S.E. of regression 3.644266_ Akaike info criterion 5.501792
Sum squared resid 451.5429 \SChwarz criterion 5.632407
Log likelihood -98.78315  'Hannan-Quinn criter. 5.547840
F-statistic 6433181 ' Durbin-Watson stat 1.939204
Prob(F-statistic) 0,003440
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Null Hypothesis: MDR has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.815970 0.0268
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(MDR)
Method: Least Squares
Date: 11/15/23 Time: 12:57
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
MDR(-1) -0.542745 0.142230 -3.815970 Q40005
C 9.557765 2.596645 3.680813 0.0008
@TREND("1985") -0.173398 0.060993 -2.842941 0.0075
R-squared 0.305573 Mean dependent yar -0.084595
Adjusted R-squared 0.264725 S.D. dependenivak 3.645243
S.E. of regression 3.125730 Akaike info*critetion 5.194818
Sum squared resid 332.1864 Schwarz'griterjon 5.325433
Log likelihood -93.10413 Hannan-Quitn criter. 5.240866
F-statistic 7.480627 DurhingWatson stat 2.041136
Prob(F-statistic) 0.002031
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Null Hypothesis: MDR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.776786 0.0293

Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 8.978011
HAC corrected variance (Bartlett kernel) 8.393797
Phillips-Perron Test Equation
Dependent Variable: D(MDR)
Method: Least Squares
Date: 11/15/23 Time: 12:59
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
MDR(-1) -0.542745 0.14223Q ~3,815970 0.0005
C 9.557765 2.596645 3680813 0.0008
@TREND("1985") -0.173398 0.060993 -2.842941 0.0075
R-squared 0.305573 Mean'dependent var -0.084595
Adjusted R-squared 0.264725 S-b.(dependent var 3.645243
S.E. of regression 3.12573Q  Akaike info criterion 5.194818
Sum squared resid 332.1864 \SChwarz criterion 5.325433
Log likelihood -93.10413  'Hannan-Quinn criter. 5.240866
F-statistic 7 480627 ' Durbin-Watson stat 2.041136
Prob(F-statistic) 0,002031
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Null Hypothesis: LR has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.069396 0.0147
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LR)
Method: Least Squares
Date: 11/15/23 Time: 13:00
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
LR(-1) -0.608000 0.149408 -4.069396 Q40003
C 22.44520 7.397546 3.034141 0.0046
@TREND("1985") 0.372304 0.207454 1.794635 0.0816
R-squared 0.330796 Mean dependent yar -0.272052
Adjusted R-squared 0.291431 S.D. dependenivak 15.13370
S.E. of regression 12.73903 Akaike infdcfitefion 8.004823
Sum squared resid 5517.619 Schwarz'griterjon 8.135438
Log likelihood -145.0892 Hannan-Quitn criter. 8.050871
F-statistic 8.403306 Durhjn;Watson stat 1.873202
Prob(F-statistic) 0.001083
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Null Hypothesis: LR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -4.099379 0.0137
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 149.1248
HAC corrected variance (Bartlett kernel) 156.2904

Phillips-Perron Test Equation

Dependent Variable: D(LR)

Method: Least Squares

Date: 11/15/23 Time: 13:01

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.

LR(-1) -0.608000 0.149408 -4, 069396 0.0003

C 22.44520 7.397546 3034141 0.0046

@TREND("1985") 0.372304 0.207454 1.794635 0.0816

R-squared 0.330796 Mean'dependent var -0.272052

Adjusted R-squared 0.291431 S=b.(dependent var 15.13370

S.E. of regression 12.73908  Akaike info criterion 8.004823

Sum squared resid 5517.619 \SChwarz criterion 8.135438

Log likelihood -145,0892 'Hannan-Quinn criter. 8.050871

F-statistic 8.4Q3306 ' Durbin-Watson stat 1.873202
Prob(F-statistic) 0,001083
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Null Hypothesis: LDR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.210985 0.0009
Test critical values: 1% level -4.252879
5% level -3.548490
10% level -3.207094
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDR)
Method: Least Squares
Date: 11/15/23 Time: 13:02
Sample (adjusted): 1989 2022
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
LDR(-1) -0.961451 0.184505 -5.210985 Q40000
D(LDR(-1)) 0.521310 0.165300 3.153716 0.0038
D(LDR(-2)) 0.416272 0.160824 2.588868 0.0151
D(LDR(-3)) 0.508542 0.154825 3%284816 0.0027
C 65.52325 13.12504 4.992234 0.0000
@TREND("1985") -0.113938 0.164002 =0,694733 0.4929
R-squared 0.496484 Mean dependent var -0.153072
Adjusted R-squared 0.406571 S.D. dependeént var 12.05672
S.E. of regression 9.287813 Akaike,info criterion 7.454068
Sum squared resid 2415.377 Sehwarz criterion 7.723426
Log likelihood -120.7192 Hamhan-Quinn criter. 7.545927
F-statistic 5.521799 \Durbin-Watson stat 1.733227

Prob(F-statistic) 0.001465
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Null Hypothesis: LDR has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-5.177891 0.0010

Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 111.3573
HAC corrected variance (Bartlett kernel) 133.3239
Phillips-Perron Test Equation
Dependent Variable: D(LDR)
Method: Least Squares
Date: 11/15/23 Time: 13:05
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
LDR(-1) -0.416048 0.139121 =2,990549 0.0051
C 29.03208 10.34607 2806097 0.0082
@TREND("1985") -0.090209 0.171889 -0.526340 0.6021
R-squared 0.208391 Mean'dependent var -0.140661
Adjusted R-squared 0.161826 S=P.(dependent var 12.02413
S.E. of regression 11.00834, Akaike info criterion 7.712783
Sum squared resid 4120.221 \SChwarz criterion 7.843398
Log likelihood -139,6865 Hannan-Quinn criter. 7.758831
F-statistic 4 45283 ' Durbin-Watson stat 1.643139
Prob(F-statistic) 0,018823
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Null Hypothesis: DCPS has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.158999 0.1087
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DCPS)
Method: Least Squares
Date: 11/15/23 Time: 13:21
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
DCPS(-1) -0.367456 0.116320 -3.158999 040034
D(DCPS(-1)) 0.368178 0.161312 2.282396 0.0293
C 1.311877 0.823256 1.593523 0.1209
@TREND("1985") 0.170870 0.060598 23819718 0.0082
R-squared 0.267803 Mean dependestwar 0.320907
Adjusted R-squared 0.199159 S.D. dependént var 2.277900
S.E. of regression 2.038486 Akaike info critefion 4.366731
Sum squared resid 132.9736 Schwasz criterion 4.542678
Log likelihood -74.60116 Hanpgan-Quinn criter. 4.428141
F-statistic 3.901354 Duwrbjn*Watson stat 1.833770
Prob(F-statistic) 0.017538

147



Null Hypothesis: D(DCPS) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.531811 0.0004
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(DCPS,2)
Method: Least Squares
Date: 11/15/23 Time: 13:22
Sample (adjusted): 1988 2022
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(DCPS(-1)) -1.146553 0.207265 -5.531811 Q40000
D(DCPS(-1),2) 0.415909 0.163111 2.549847 0.0159
C 0.018155 0.807798 0.022475 0.9822
@TREND("1985") 0.017112 0.036115 0%73809 0.6390
R-squared 0.509350 Mean dependesntwar -0.009323
Adjusted R-squared 0.461868 S.D. depgridént var 2.935532
S.E. of regression 2.153432 Akaike info critefion 4.479213
Sum squared resid 143.7554 Schwasz criterion 4.656967
Log likelihood -74.38623 Hanpgpan-Quinn criter. 4.540574
F-statistic 10.72718 Dwrhbin*Watson stat 2.100122
Prob(F-statistic) 0.000054,

148



Null Hypothesis: DCPS has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.183542 0.4843
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 4.229831
HAC corrected variance (Bartlett kernel) 3.526009

Phillips-Perron Test Equation

Dependent Variable: D(DCPS)

Method: Least Squares

Date: 11/15/23 Time: 13:23

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
DCPS(-1) -0.264292 0.113501 =2,328544 0.0260
C 1.170528 0.838928 1895267 0.1720
@TREND("1985") 0.122120 0.058871 2.074342 0.0457
R-squared 0.139038 Mean'dependent var 0.332163
Adjusted R-squared 0.088393 S=b.(dependent var 2.247083
S.E. of regression 2.145472 Akaike info criterion 4.442201
Sum squared resid 156.5038 \SChwarz criterion 4.572816
Log likelihood -79.18072  'Hannan-Quinn criter. 4.488249
F-statistic 2 #45347 ' Durbin-Watson stat 1.458790

Prob(F-statistic) 0,078475
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Null Hypothesis: D(DCPS) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.594906 0.0040
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 4.845604
HAC corrected variance (Bartlett kernel) 3.037998
Phillips-Perron Test Equation
Dependent Variable: D(DCPS,2)
Method: Least Squares
Date: 11/15/23 Time: 13:24
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
D(DCPS(-1)) -0.808283 0.170683 =4, 735580 0.0000
C 0.068292 0.815494 0083743 0.9338
@TREND("1985") 0.009761 0.036913 0.264419 0.7931
R-squared 0.404688 Mean'dependent var -0.003974
Adjusted R-squared 0.368609 S=b.(dependent var 2.893470
S.E. of regression 2.29915§ Akaike info criterion 4.582616
Sum squared resid 174.4417 \SChwarz criterion 4.714575
Log likelihood -79.48708 'Hannan-Quinn criter. 4.628673
F-statistic 1121657 ' Durbin-Watson stat 1.842535
Prob(F-statistic) 0,000192
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Null Hypothesis: SMK has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.444637 0.0608
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SMK)
Method: Least Squares
Date: 11/15/23 Time: 13:27
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
SMK(-1) -0.511797 0.148578 -3.444637 Q40015
C 0.188242 1.458245 0.129088 0.8980
@TREND("1985") 0.347083 0.116725 2.973524 0.0054
R-squared 0.259821 Mean dependent yar 0.588689
Adjusted R-squared 0.216281 S.D. dependenivat 4.908168
S.E. of regression 4.345099 Akaike infdcfitefion 5.853579
Sum squared resid 641.9162 Schwarz'eriterion 5.984194
Log likelihood -105.2912 Hannan-Quifn criter. 5.899627
F-statistic 5.967403 Durhjn;Watson stat 1.878550
Prob(F-statistic) 0.006008
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Null Hypothesis: D(SMK) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.735568 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SMK,2)
Method: Least Squares
Date: 11/15/23 Time: 13:28
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(SMK(-1)) -1.157902 0.171909 -6.735568 Q40000
C 0.339265 1.793505 0.189163 0.8511
@TREND("1985") 0.018328 0.081189 0.225741 0.8228
R-squared 0.578910 Mean dependent yar 0.041460
Adjusted R-squared 0.553389 S.D. dependenivat 7.568405
S.E. of regression 5.057887 Akaike info*critetion 6.159430
Sum squared resid 844.2133 Schwarz'griterjon 6.291390
Log likelihood -107.8697 Hannam-Quitn criter. 6.205487
F-statistic 22.68398 Durhjn;Watson stat 2.095301
Prob(F-statistic) 0.000001
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Null Hypothesis: SMK has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -3.498694 0.0542
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 17.34909
HAC corrected variance (Bartlett kernel) 18.37881

Phillips-Perron Test Equation

Dependent Variable: D(SMK)

Method: Least Squares

Date: 11/15/23 Time: 13:33

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
SMK(-1) -0.511797 0.148578 ~3,444637 0.0015
C 0.188242 1.458245 0429088 0.8980
@TREND("1985") 0.347083 0.116%25 2.973524 0.0054
R-squared 0.259821 Mean'dependent var 0.588689
Adjusted R-squared 0.216281 S=b.(dependent var 4.908168
S.E. of regression 4.345099 Akaike info criterion 5.853579
Sum squared resid 641.9162 \SChwarz criterion 5.984194
Log likelihood -105,2912 'Hannan-Quinn criter. 5.899627
F-statistic 5067403 ' Durbin-Watson stat 1.878550

Prob(F-statistic) 0,006008
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Null Hypothesis: D(SMK) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 1 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -8.928487 0.0000
Test critical values: 1% level -4.234972

5% level -3.540328

10% level -3.202445

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 23.45037
HAC corrected variance (Bartlett kernel) 6.059036

Phillips-Perron Test Equation

Dependent Variable: D(SMK,2)

Method: Least Squares

Date: 11/15/23 Time: 13:34

Sample (adjusted): 1987 2022

Included observations: 36 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
D(SMK(-1)) -1.157902 0.171909 ~6,735568 0.0000
C 0.339265 1.793505 0489163 0.8511
@TREND("1985") 0.018328 0.081489 0.225741 0.8228
R-squared 0.578910 Mean'dependent var 0.041460
Adjusted R-squared 0.553389 S=b.(dependent var 7.568405
S.E. of regression 5.05788% Akaike info criterion 6.159430
Sum squared resid 844.2133 \SChwarz criterion 6.291390
Log likelihood -107,8697_ Hannan-Quinn criter. 6.205487
F-statistic 22:68398 ' Durbin-Watson stat 2.095301
Prob(F-statistic) 0,000001
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Null Hypothesis: TSTV has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.579305 0.2913
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TSTV)
Method: Least Squares
Date: 11/15/23 Time: 14:09
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
TSTV(-1) -0.347232 0.134622 -2.579305 00144
C 0.103358 0.218465 0.473109 0.6392
@TREND("1985") 0.010389 0.011487 0.904405 0.3721
R-squared 0.167071 Mean dependent yar 0.011051
Adjusted R-squared 0.118075 S.D. dependenivak 0.692991
S.E. of regression 0.650794 Akaike info*critetion 2.056358
Sum squared resid 14.40012 Schwarz'eriterion 2.186973
Log likelihood -35.04262 Hannan-Quitn criter. 2.102406
F-statistic 3.409901 Durhjn;Watson stat 1.884449
Prob(F-statistic) 0.044703
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Null Hypothesis: D(TSTV) has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.444696 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TSTV,2)
Method: Least Squares
Date: 11/15/23 Time: 14:10
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(TSTV(-1)) -1.114813 0.172981 -6.444696 Q40000
C 0.100501 0.254935 0.394220 0.6960
@TREND("1985") -0.004628 0.011539 -0.401092 0.6909
R-squared 0.557259 Mean dependent yar -0.001307
Adjusted R-squared 0.530426 S.D. dependenivat 1.047129
S.E. of regression 0.717550 Akaike info*critetion 2.253707
Sum squared resid 16.99098 Schwarz'griterion 2.385667
Log likelihood -37.56673 Hannan-Quitin criter. 2.299765
F-statistic 20.76784 Durhjn;Watson stat 2.056012
Prob(F-statistic) 0.000001
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Null Hypothesis: TSTV has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.585500 0.2887
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.389192
HAC corrected variance (Bartlett kernel) 0.391391

Phillips-Perron Test Equation

Dependent Variable: D(TSTV)

Method: Least Squares

Date: 11/15/23 Time: 14:11

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
TSTV(-1) -0.347232 0.134622 =2,579305 0.0144
C 0.103358 0.218465 0473109 0.6392
@TREND("1985") 0.010389 0.011487 0.904405 0.3721
R-squared 0.167071 Mean'dependent var 0.011051
Adjusted R-squared 0.118075 S=b.(dependent var 0.692991
S.E. of regression 0.650794,_ Akaike info criterion 2.056358
Sum squared resid 14.40012 \SChwarz criterion 2.186973
Log likelihood -35.04262 'Hannan-Quinn criter. 2.102406
F-statistic 3.409901 ' Durbin-Watson stat 1.884449

Prob(F-statistic) 0,044703
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Null Hypothesis: D(TSTV) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-6.792522 0.0000

Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 0.471972
HAC corrected variance (Bartlett kernel) 0.280111
Phillips-Perron Test Equation
Dependent Variable: D(TSTV,2)
Method: Least Squares
Date: 11/15/23 Time: 14:12
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
D(TSTV(-1)) -1.114813 0.172981 ~6,444696 0.0000
C 0.100501 0.254935 0894220 0.6960
@TREND("1985") -0.004628 0.011839 -0.401092 0.6909
R-squared 0.557259 Mean'dependent var -0.001307
Adjusted R-squared 0.530426 S=b.(dependent var 1.047129
S.E. of regression 0.71755Q  Akaike info criterion 2.253707
Sum squared resid 16.99098 \SChwarz criterion 2.385667
Log likelihood -37.56673  'Hannan-Quinn criter. 2.299765
F-statistic 20={6784 ' Durbin-Watson stat 2.056012
Prob(F-statistic) 0,000001
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Null Hypothesis: ASI has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.431468 0.0626
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ASI)
Method: Least Squares
Date: 11/15/23 Time: 14:13
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
ASI(-1) -0.524416 0.152825 -3.431468 Q040016
C -2995.621 2573.734 -1.163920 0.2526
@TREND("1985") 725.6889 222.5662 3.260553 0.0025
R-squared 0.262329 Mean dependent yar 1381.723
Adjusted R-squared 0.218936 S.D. dependenivat 8087.761
S.E. of regression 7147.786 Akaike info critetion 20.66460
Sum squared resid 1.74E+09 Schwarz'griterion 20.79521
Log likelihood -379.2951 Hannan-Quitn criter. 20.71065
F-statistic 6.045497 Durhjn;Watson stat 1.793060

Prob(F-statistic) 0.005671
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Null Hypothesis: D(ASI) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.034933 0.0001
Test critical values: 1% level -4.243644
5% level -3.544284
10% level -3.204699
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ASI,2)
Method: Least Squares
Date: 11/15/23 Time: 14:14
Sample (adjusted): 1988 2022
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(ASI(-1)) -1.522299 0.252248 -6.034933 Q40000
D(ASI(-1),2) 0.366504 0.168889 2.170093 0.0378
C 574.7219 3018.879 0.190376 0.8503
@TREND("1985") 74.69586 134.7913 0%54159 0.5834
R-squared 0.611596 Mean dependestwar 243.0720
Adjusted R-squared 0.574008 S.D. depgnridént var 12320.03
S.E. of regression 8041.044 Akaike info critefion 20.92972
Sum squared resid 2.00E+09 Schwasz criterion 21.10747
Log likelihood -362.2700 Hapgpap-Quinn criter. 20.99108
F-statistic 16.27126 Dwrbin®Watson stat 1.935113
Prob(F-statistic) 0.000002
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Null Hypothesis: ASI has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-3.387961 0.0685

Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 46948342
HAC corrected variance (Bartlett kernel) 44900368
Phillips-Perron Test Equation
Dependent Variable: D(ASI)
Method: Least Squares
Date: 11/15/23 Time: 14:15
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
ASI(-1) -0.524416 0.152825 ~3,431468 0.0016
C -2995.621 2573.734 21463920 0.2526
@TREND("1985") 725.6889 222.5662 3.260553 0.0025
R-squared 0.262329 Mean'dependent var 1381.723
Adjusted R-squared 0.218936 S=b.(dependent var 8087.761
S.E. of regression 7147.786_ Akaike info criterion 20.66460
Sum squared resid 1.74E+09 \SChwarz criterion 20.79521
Log likelihood -379,2951 'Hannan-Quinn criter. 20.71065
F-statistic 6045497 ' Durbin-Watson stat 1.793060
Prob(F-statistic) 0,005671
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Null Hypothesis: D(ASI) has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -6.652746 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 64141078
HAC corrected variance (Bartlett kernel) 39735873
Phillips-Perron Test Equation
Dependent Variable: D(ASI,2)
Method: Least Squares
Date: 11/15/23 Time: 14:16
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
D(ASI(-1)) -1.113385 0.174497 ~6,380526 0.0000
C 295.0695 2966.662 0099462 0.9214
@TREND("1985") 64.52099 134.3288 0.480322 0.6342
R-squared 0.552564 Mean'dependent var 236.0589
Adjusted R-squared 0.525447 S-b.(dependent var 12142.83
S.E. of regression 8364.932 Akaike info criterion 20.98114
Sum squared resid 2.31E+09 \SChwarz criterion 21.11310
Log likelihood -374,6605 Hannan-Quinn criter. 21.02720
F-statistic 20+376¥9 ' Durbin-Watson stat 2.065338
Prob(F-statistic) 0,000002
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Null Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.430492 0.0061
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 11/15/23 Time: 14:20
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
INF(-1) -0.656270 0.148126 -4.430492 Q40001
D(INF(-1)) 0.389095 0.155125 2.508271 0.0174
C 23.17716 6.566098 3.529823 0.0013
@TREND("1985") -0.520807 0.224180 -2%323162 0.0267
R-squared 0.385671 Mean dependestwar 0.364723
Adjusted R-squared 0.328078 S.D. dependént var 15.10885
S.E. of regression 12.38485 Akaike info criterion 7.975265
Sum squared resid 4908.306 Schwarz criterion 8.151211
Log likelihood -139.5548 Hapgpap-Quinn criter. 8.036675
F-statistic 6.696462 Durbjn®Watson stat 1.906031

Prob(F-statistic) 0.001238
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Null Hypothesis: INF has a unit root
Exogenous: Constant, Linear Trend

Bandwidth: 1 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*
Phillips-Perron test statistic -4.410346 0.0069
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 164.4281
HAC corrected variance (Bartlett kernel) 195.0820
Phillips-Perron Test Equation
Dependent Variable: D(INF)
Method: Least Squares
Date: 11/15/23 Time: 14:21
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
INF(-1) -0.451060 0.138499 =3,256762 0.0026
C 15.26894 6.202275 2461829 0.0191
@TREND("1985") -0.333533 0.2234161 -1.494588 0.1442
R-squared 0.238943 Mean'dependent var 0.308428
Adjusted R-squared 0.194174 S-b.(dependent var 14.90146
S.E. of regression 13.37674, Akaike info criterion 8.102513
Sum squared resid 6083.840 \SChwarz criterion 8.233128
Log likelihood -146,8965 'Hannan-Quinn criter. 8.148561
F-statistic 5837340 ' Durbin-Watson stat 1.590883
Prob(F-statistic) 0,009640
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Null Hypothesis: TOPEN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.922781 0.1673
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TOPEN)
Method: Least Squares
Date: 11/15/23 Time: 14:23
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
TOPEN(-1) -0.354203 0.121187 -2.922781 040061
C 14.40826 4.699345 3.066015 0.0042
@TREND("1985") -0.112565 0.125989 -0.893457 0.3779
R-squared 0.227732 Mean dependent yar 0.329312
Adjusted R-squared 0.182305 S.D. dependenivat 8.995255
S.E. of regression 8.134094 Akaike infd critetion 7.107611
Sum squared resid 2249.558 Schwarz'griterion 7.238226
Log likelihood -128.4908 Hannan-Quitn criter. 7.153658
F-statistic 5.013095 Durhjn;Watson stat 2.251892

Prob(F-statistic) 0.012361
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Null Hypothesis: D(TOPEN) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.832784 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(TOPEN,2)
Method: Least Squares
Date: 11/15/23 Time: 14:23
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(TOPEN(-1)) -1.297923 0.165704 -7.832784 Q40000
C 4.804140 3.167431 1.516731 0.1389
@TREND("1985") -0.222049 0.143481 -1.547586 0.1313
R-squared 0.650263 Mean dependent yar 0.034893
Adjusted R-squared 0.629067 S.D. dependenivak 14.41795
S.E. of regression 8.781143 Akaike info*critetion 7.262746
Sum squared resid 2544580 Schwarz'eriterion 7.394706
Log likelihood -127.7294 Hannan-Quirn criter. 7.308803
F-statistic 30.67835 Durhjn;Watson stat 2.099475

Prob(F-statistic) 0.000000
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Null Hypothesis: TOPEN has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -2.673614 0.2527
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 60.79888
HAC corrected variance (Bartlett kernel) 37.57392

Phillips-Perron Test Equation

Dependent Variable: D(TOPEN)

Method: Least Squares

Date: 11/15/23 Time: 14:24

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
TOPEN(-1) -0.354203 0.12118% =2,922781 0.0061
C 14.40826 4.699345 3066015 0.0042
@TREND("1985") -0.112565 0.125989 -0.893457 0.3779
R-squared 0.227732 Mean'dependent var 0.329312
Adjusted R-squared 0.182305 S=b.(dependent var 8.995255
S.E. of regression 8.134094  Akaike info criterion 7.107611
Sum squared resid 2249.558 \ScChwarz criterion 7.238226
Log likelihood -128,4908 'Hannan-Quinn criter. 7.153658
F-statistic 5043095 ' Durbin-Watson stat 2.251892
Prob(F-statistic) 0,012361
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Null Hypothesis: D(TOPEN) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Used-specified) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic

-8.740681 0.0000

Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Residual variance (no correction) 70.68277
HAC corrected variance (Bartlett kernel) 40.42842
Phillips-Perron Test Equation
Dependent Variable: D(TOPEN,2)
Method: Least Squares
Date: 11/15/23 Time: 14:25
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t=Statistic Prob.
D(TOPEN(-1)) -1.297923 0.165704 -/, 832784 0.0000
C 4.804140 3.167434 1516731 0.1389
@TREND("1985") -0.222049 0.143481 -1.547586 0.1313
R-squared 0.650263 Mean'dependent var 0.034893
Adjusted R-squared 0.629067 S=b.(dependent var 14.41795
S.E. of regression 8.781148  Akaike info criterion 7.262746
Sum squared resid 2544 580 \SChwarz criterion 7.394706
Log likelihood -127,7294 'Hannan-Quinn criter. 7.308803
F-statistic 3067885 ' Durbin-Watson stat 2.099475
Prob(F-statistic) 0,000000
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Null Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.212788 0.9903
Test critical values: 1% level -4.226815
5% level -3.536601
10% level -3.200320
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF)
Method: Least Squares
Date: 11/15/23 Time: 14:25
Sample (adjusted): 1986 2022
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
GFCF(-1) -0.021378 0.100465 -0.212788 0:8328
C -0.739286 5.282424 -0.139952 0.8895
@TREND("1985") 0.055003 0.120421 0.456759 0.6507
R-squared 0.050720 Mean dependent yar -0.359138
Adjusted R-squared -0.005120 S.D. dependentvar 3.769163
S.E. of regression 3.778799 Akaike info*critetion 5.574294
Sum squared resid 485.4969 Schwarz'griterjon 5.704909
Log likelihood -100.1244 Hannan-Quifin criter. 5.620342
F-statistic 0.908314 Durhjn;Watson stat 1.764039
Prob(F-statistic) 0.412764
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Null Hypothesis: D(GFCF) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.688571 0.0000
Test critical values: 1% level -4.234972
5% level -3.540328
10% level -3.202445
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GFCF,2)
Method: Least Squares
Date: 11/15/23 Time: 14:26
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Variable Coefficient Std. Error t-Statistic Praob.
D(GFCF(-1)) -1.013628 0.151546 -6.688571 Q40000
C -3.100617 1.220276 -2.540915 0.0159
@TREND("1985") 0.127636 0.054978 2.3215/3 0.0266
R-squared 0.579172 Mean dependent yar -0.237578
Adjusted R-squared 0.553667 S.D. dependenivak 4.995325
S.E. of regression 3.337283 Akaike info*critetion 5.327846
Sum squared resid 367.5361 Schwarz'griterjon 5.459806
Log likelihood -92.90124 Hannan-Quirn criter. 5.373904
F-statistic 22.70843 Durhjn;Watson stat 1.871908

Prob(F-statistic) 0.000001
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Null Hypothesis: GFCF has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic 0.070999 0.9958
Test critical values: 1% level -4.226815

5% level -3.536601

10% level -3.200320

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 13.12154
HAC corrected variance (Bartlett kernel) 11.07403

Phillips-Perron Test Equation

Dependent Variable: D(GFCF)

Method: Least Squares

Date: 11/15/23 Time: 14:26

Sample (adjusted): 1986 2022

Included observations: 37 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
GFCF(-1) -0.021378 0.100465 ~0,212788 0.8328
C -0.739286 5.282424 20439952 0.8895
@TREND("1985") 0.055003 0.120421 0.456759 0.6507
R-squared 0.050720 Mean'dependent var -0.359138
Adjusted R-squared -0.005120 S+b.(dependent var 3.769163
S.E. of regression 3.778799 Akaike info criterion 5.574294
Sum squared resid 485.4969 \SChwarz criterion 5.704909
Log likelihood -100,1244 'Hannan-Quinn criter. 5.620342
F-statistic 0008344 ' Durbin-Watson stat 1.764039

Prob(F-statistic) 0.412764
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Null Hypothesis: D(GFCF) has a unit root
Exogenous: Constant, Linear Trend
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -6.818599 0.0000
Test critical values: 1% level -4.234972

5% level -3.540328

10% level -3.202445

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 10.20934
HAC corrected variance (Bartlett kernel) 8.776434

Phillips-Perron Test Equation

Dependent Variable: D(GFCF,2)

Method: Least Squares

Date: 11/15/23 Time: 14:27

Sample (adjusted): 1987 2022

Included observations: 36 after adjustments

Variable Coefficient Std. Error t=Statistic Prob.
D(GFCF(-1)) -1.013628 0.151546 ~6,688571 0.0000
C -3.100617 1.220276 22540915 0.0159
@TREND("1985") 0.127636 0.054978 2.321573 0.0266
R-squared 0.579172 Mean'dependent var -0.237578
Adjusted R-squared 0.553667 S=b.(dependent var 4.995325
S.E. of regression 3.337288 Akaike info criterion 5.327846
Sum squared resid 367.5361 \SChwarz criterion 5.459806
Log likelihood -92.90424  'Hannan-Quinn criter. 5.373904
F-statistic 22+{0843 ' Durbin-Watson stat 1.871908
Prob(F-statistic) 0,000001
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First objectives

Life expectancy

Dependent Variable: LEXP

Method: ARDL

Date: 11/15/23 Time: 14:35

Sample (adjusted): 1988 2022

Included observations: 35 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (3 lags, automatic): MPR TBR MDR INF TOPEN GFCF

Fixed regressors: C

Number of models evalulated: 16384

Selected Model: ARDL(2, 1,0, 3, 2, 3, 2)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic
LEXP(-1) 0.602154 0.215757 2.790884 0. 01
LEXP(-2) 0.190781 0.191948 0.993923
MPR 0.028931 0.012495 2.315342
MPR(-1) 0.014841 0.012310 1.205565 467
TBR -0.032941 0.011609 —2.837539\ 0.0125
MDR -0.006543 0.009856 -0. 8% 0.5169
MDR(-1) -0.000529 0.010592 -%1 0.9609
MDR(-2) -0.006299 0.010417 .604695 0.5544
MDR(-3) 0.015929 0.008813 )&07399 0.0908
INF -0.000928 0.003@ 0290429 0.7755
INF(-1) -0.000911 0.002971 -0.306761 0.7632
INF(-2) -0.014900 0.0835 -4.145636 0.0009
TOPEN 0.018497 2 3.697778 0.0021
TOPEN(-1) -0.008767 @3822 -2.293784 0.0367
TOPEN(-2) -0.0028 003362 -0.833322 0.4177
TOPEN(-3) -0. OO48Q\) 0.003599 -1.338818 0.2006
GFCF -0.00 1'\ 0.008661 -0.195278 0.8478
GFCF(-1) 0.013758 0.974016 0.3455
GFCF(-2) & 0.014517 -3.518419 0.0031
C 2.138937 5.406920 0.0001
R-squared \ 0.999198 Mean dependent var 49.07374
Adjusted R-sq Q 0.998181 S.D. dependent var 2.767109
S.E. of regres 0.118002 Akaike info criterion -1.140677
0.208866 Schwarz criterion -0.251907
39.96185 Hannan-Quinn criter. -0.833874
98.32257 Durbin-Watson stat 2.050406

0.000000

*Note: p-values and any subsequent tests do not account for model
selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 1,0, 3, 2, 3, 2)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 14:36

Sample: 1985 2022

Included observations: 35

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 11.56506 2.138937 5.406920 0.0001
LEXP(-1)* -0.207065 0.037596 -5.507660 0.0001
MPR(-1) 0.043772 0.016886 2.592186 0.0204
TBR** -0.032941 0.011609 -2.837539 0.0125
MDR(-1) 0.002558 0.012858 0.198970 0.8450
INF(-1) -0.016740 0.004104 -4.078637 0.0010
TOPEN(-1) 0.002110 0.005066 0.416493 0.6829
GFCF(-1) -0.039368 0.007830 -5.028187 0.00041
D(LEXP(-1)) -0.190781 0.191948 -0.993923 0.3360
D(MPR) 0.028931 0.012495 2.315342 0.0352
D(MDR) -0.006543 0.009856 -0.663852 0:5169
D(MDR(-1)) -0.009630 0.010554 -0.912416 0.3760
D(MDR(-2)) -0.015929 0.008813 -1.807399 0.0908
D(INF) -0.000928 0.003195 -0.290429 0.7755
D(INF(-1)) 0.014900 0.003594 4.145836 0.0009
D(TOPEN) 0.018497 0.005002 3697778 0.0021
D(TOPEN(-1)) 0.007620 0.003965 1.921684 0.0739
D(TOPEN(-2)) 0.004819 0.003599 1.338818 0.2006
D(GFCF) -0.001691 0.008661 -0.195278 0.8478
D(GFCF(-1)) 0.051078 0.014517 3.518419 0.0031

* p-value incompatible with t-Bounds distribuition.
** Variable interpreted as Z = Z(-1) + B(Z).
evels Equation
Case 2;-Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
MPR 0.211395 0.072117 2.931262 0.0103
TBR -0.159087 0.048635 -3.271049 0.0052
MDR 0.012356 0.062218 0.198589 0.8453
INF -0.080843 0.017186 -4.703895 0.0003
TOPEN 0.010190 0.025031 0.407115 0.6897
GFCF -0.190126 0.016318 -11.65122 0.0000
C 55.85244 0.865659 64.52016 0.0000

EC = LEXP - (0.2114*"MPR -0.1591*TBR + 0.0124*MDR -0.0808*INF + 0.0102

*TOPEN -0.1901*GFCF + 55.8524 )

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 5.217610 10% 1.99 2.94
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Actual Sample Size

35

5%
2.5%
1%

F

10%
5%
1%

2.27

2.88

nite Sample:

n=35
2.254
2.685
3.713

3.28
2.55 3.61
3.99

3.388
3.96
5.326
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ARDL Error Correction Regression

Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 1, O,
Case 2: Restricted Constant and No Trend

Date: 11/15/23 Time: 14:36
Sample: 1985 2022
Included observations: 35

3,2,3,2)

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LEXP(-1)) -0.190781 0.141158 -1.351541 0.1966
D(MPR) 0.028931 0.006731 4.298370 0.0006
D(MDR) -0.006543 0.006370 -1.027110 0.3206
D(MDR(-1)) -0.009630 0.005477 -1.758314 0.0991
D(MDR(-2)) -0.015929 0.006244 -2.550897 0.0222
D(INF) -0.000928 0.001571 -0.590663 0.5635
D(INF(-1)) 0.014900 0.002587 5.759173 0.00Q0
D(TOPEN) 0.018497 0.003427 5.396760 0.00Q1
D(TOPEN(-1)) 0.007620 0.002704 2.818416 0.0130
D(TOPEN(-2)) 0.004819 0.002551 1.888828 0.0784
D(GFCF) -0.001691 0.005938 -0.284823 0.7797
D(GFCF(-1)) 0.051078 0.011071 4.613812 0.0003
CointEq(-1)* -0.207065 0.026464 -7.824319 0.0000
R-squared 0.889342 Mean dependent var 0.190229
Adjusted R-squared 0.828983 S.D. depgndentyar 0.235615
S.E. of regression 0.097437 Akaike inhforcriterion -1.540677
Sum squared resid 0.208866 Schwarz critefion -0.962976
Log likelihood 39.96185 Hangan-Quinn criter. -1.341255

Durbin-Watson stat 2.050406

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Vatue Signif. 1(0) (1)
F-statistic 5.217610 10% 1.99 2.94
K 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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-4.82e-15
0.018156
0.149622

-0.136257
0.078378

-0.086202
2.001719

1.496670
0.473154

Series: Residuals
6 Sample 1988 2022
Observations 35
5 |
Mean
4 | Median
Maximum
3 | Minimum
Std. Dev.
2 | Skewness
Kurtosis
1]
Jarque-Bera
0 Probability
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15

Breusch-Godfrey Serial Correlation LM Test:

F-statistic
Obs*R-squared

1.958041 Prob. F(2,13) 0.,1806

8.102520 Prob. Chi-Square(2) 0.0174

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic
Obs*R-squared

Scaled explained SS

1.525520 Prob. F(19,15) 0.2053
23.06408 Prob,ChiSquare(19) 0.2345
2121771  Prob. Bhi-Square(19) 1.0000

Ramsey RESET Test
Equation: UNTITLED

Specification: LEXP LEXP(-1)#EXR(-2) MPR MPR(-1) TBR MDR MDR(-1)
MDR(-2) MDR(-3) INF INR(x}) INF(-2) TOPEN TOPEN(-1) TOPEN(-2)
TOPEN(-3) GFCF (GFCF¢1) GFCF(-2) C

Omitted Variables: Squares.of fitted values

Value df Probability
t-statistic 0.581827 14 0.5699
F-statistic 0.338523 (1, 14) 0.5699
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.004931 1 0.004931
Restricted SSR 0.208866 15 0.013924
Unrestricted SSR 0.203935 14 0.014567
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Child mortality

Dependent Variable: LOG(UN5M)

Method: ARDL
Date: 11/15/23 Time:

14:53

Sample (adjusted): 1988 2022
Included observations: 35 after adjustments

Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): MPR TBR MDR INF TOPEN GFCF

Fixed regressors: C

Number of models evalulated: 12288

Selected Model: ARDL(3, 1, 1, 3, 3, 3, 3)

Variable Coefficient Std. Error t-Statistic Prob.*
LOG(UN5M(-1)) 4.532518 0.536625 8.446348 0.0000
LOG(UN5M(-2)) -7.221624 1.186384 -6.087088 0.0001
LOG(UN5M(-3)) 3.669305 0.666462 5.505650 0.0002

MPR 0.000211 0.000307 0.686520 0.50

MPR(-1) -0.000365 0.000369 -0.990945 0. 3465\,

TBR 0.001234 0.000331 3.725221 0

TBR(-1) 0.000671 0.000289 2.325559 )

MDR -0.000186 0.000203 -0.919851 774

MDR(-1) 0.000520 0.000236 2. 20765(\ 0.0494

MDR(-2) -0.001166 0.000268 -4, B% 0.0011

MDR(-3) -0.001452 0.000317 7417 0.0008

INF 0.000358 9.39E-05 8 0.0029

INF(-1) 0.000209 8.41E-05 %90947 0.0300

INF(-2) 5.60E-05 7.74 22777 0.4849

INF(-3) 0.000439 8.96% 4.897668 0.0005

TOPEN 0.000187 0. 1 1.490256 0.1643

TOPEN(-1) -0.000208 7 -1.956220 0.0763
TOPEN(-2) -0.000342 Qé E-05 -4.050633 0.0019
TOPEN(-3) 0.0001 .90E-05 1.520648 0.1566

GFCF 0. OOO4N 0.000261 1.534586 0.1531

GFCF(-1) 0.00 Q\ 0.000286 2.439155 0.0329

GFCF(-2) 0.000353 -0.541137 0.5992

GFCF(-3) & 0.000366 -1.193354 0.2578

C ‘ 0.065376 0.990801 0.3431
R-squared 0.999967 Mean dependent var 5.056519
Adjusted R-squ Q 0.999898 S.D. dependent var 0.225193
S.E. of regres 0.002275 Akaike info criterion -9.119308
5.70E-05 Schwarz criterion -8.052783
183.5879 Hannan-Quinn criter. -8.751144
144.7825 Durbin-Watson stat 2.098709

Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(3, 1, 1, 3, 3, 3, 3)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 14:54

Sample: 1985 2022

Included observations: 35

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.064774 0.065376 0.990801 0.3431
LOG(UN5M(-1))* -0.019801 0.013289 -1.490035 0.1643
MPR(-1) -0.000154 0.000562 -0.274814 0.7886
TBR(-1) 0.001905 0.000486 3.920963 0.0024
MDR(-1) -0.002285 0.000418 -5.470497 0.0002
INF(-1) 0.001062 0.000194 5.482010 0.0002
TOPEN(-1) -0.000259 0.000141 -1.838142 0.0932
GFCF(-1) 0.000472 0.000220 2.148436 0.0548
DLOG(UN5M(-1)) 3.552319 0.527520 6.734001 0.00Q0
DLOG(UN5M(-2)) -3.669305 0.666462 -5.505650 0.0002
D(MPR) 0.000211 0.000307 0.686520 0:5066
D(TBR) 0.001234 0.000331 3.725221 0.0034
D(MDR) -0.000186 0.000203 -0.919851 0.3774
D(MDR(-1)) 0.002618 0.000460 5.691350 0.0001
D(MDR(-2)) 0.001452 0.000317 4574771 0.0008
D(INF) 0.000358 9.39E-05 3811886 0.0029
D(INF(-1)) -0.000495 9.04E-05 -5.478841 0.0002
D(INF(-2)) -0.000439 8.96E-05 34.897668 0.0005
D(TOPEN) 0.000187 0.000125 1.490256 0.1643
D(TOPEN(-1)) 0.000238 9.38E=05 2.533363 0.0278
D(TOPEN(-2)) -0.000105 6.90E-05 -1.520648 0.1566
D(GFCF) 0.000401 02000261 1.534586 0.1531
D(GFCF(-1)) 0.000628 0.000444 1.412195 0.1856
D(GFCF(-2)) 0.000436 0.000366 1.193354 0.2578

* p-value incompatible with t-Beuhds distribution.

Levels Equation
Gase 2: Restricted Constant and No Trend

Variabte Coefficient Std. Error t-Statistic Prob.
MBR -0.007801 0.025535 -0.305513 0.7657
TBR 0.096204 0.065785 1.462408 0.1716
MDR -0.115379 0.087739 -1.315019 0.2153

INF 0.053650 0.041564 1.290782 0.2232

TOPEN -0.013088 0.011926 -1.097484 0.2959

GFCF 0.023830 0.006987 3.410743 0.0058
C 3.271211 1.127921 2.900213 0.0144

EC = LOG(UN5M) - (-0.0078*"MPR + 0.0962*TBR -0.1154*MDR + 0.0536*INF
-0.0131*TOPEN + 0.0238*GFCF + 3.2712)

F-Bounds Test Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
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F-statistic
k

Actual Sample Size

Asymptotic:

n=1000

9.318262 10% 1.99
6 5% 2.27
2.5% 2.55
1% 2.88
Finite Sample:

35 n=35
10% 2.254
5% 2.685
1% 3.713

2.94
3.28
3.61
3.99

3.388
3.96
5.326
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ARDL Error Correction Regression
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(3, 1, 1, 3, 3, 3, 3)

Case 2: Restricted Constant and No Trend

Date: 11/15/23 Time: 14:57
Sample: 1985 2022
Included observations: 35

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(UN5M(-1)) 3.552319 0.208415 17.04446 0.0000
DLOG(UN5M(-2)) -3.669305 0.288259 -12.72918 0.0000

D(MPR) 0.000211 0.000140 1.505717 0.1603

D(TBR) 0.001234 0.000167 7.382933 0.0000

D(MDR) -0.000186 0.000125 -1.495520 0.1629

D(MDR(-1)) 0.002618 0.000242 10.83667 0.0000
D(MDR(-2)) 0.001452 0.000202 7.182237 0.00Q0
D(INF) 0.000358 4.25E-05 8.416851 0.00Q0
D(INF(-1)) -0.000495 5.59E-05 -8.853249 0.0000
D(INF(-2)) -0.000439 4.92E-05 -8.915741 0:0000
D(TOPEN) 0.000187 6.29E-05 2.967640 0.0128
D(TOPEN(-1)) 0.000238 4.57E-05 5.197244 0.0003
D(TOPEN(-2)) -0.000105 4.48E-05 -2.340047 0.0392
D(GFCF) 0.000401 0.000119 3.366%106 0.0063
D(GFCF(-1)) 0.000628 0.000144 48869399 0.0011
D(GFCF(-2)) 0.000436 0.000138 3.161068 0.0091
CointEq(-1)* -0.019801 0.001793 311.04466 0.0000
R-squared 0.886555 Mean depe€ndent var -0.018132
Adjusted R-squared 0.774603 S.Dy dependent var 0.011162
S.E. of regression 0.001779 ~Akaike info criterion -9.519308
Sum squared resid 5.70E:05 \Schwarz criterion -8.763853
Log likelihood 183.5879_/Hannan-Quinn criter. -9.258525
Durbin-Watson stat 2,098709

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
F-statjstie 9.318262 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Series: Residuals
84 — Sample 1988 2022
7 Observations 35
6 | Mean -8.99e-15
5 | Median 0.000115
Maximum 0.002809
4 | Minimum -0.002726
3 Std. Dev. 0.001294
i Skewness 0.053746
2 Kurtosis 2.901714
T Jarque-Bera  0.030938
0 Probability 0.984650
-0.003 -0.002 -0.001 0.000 0.001 0.002 0.003

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 3.495329 Prob. F(3,8) 0,0697
Obs*R-squared 19.85339 Prob. Chi-Square(3) 0.0002

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.108221 Prob. F(23,11) 0.0996
Obs*R-squared 28.52822 ProbaChi*Sguare(23) 0.1965
Scaled explained SS 2.679410 Prob.Chi-Square(23) 1.0000

Ramsey RESET Test

Equation: UNTITLED

Specification: LOG(UN5M) LQGUNSM(-1)) LOG(UN5M(-2)) LOG(UNSM(
-3)) MPR MPR(-1) TBR'TBR¢{-1) MDR MDR(-1) MDR(-2) MDR(-3) INF
INF(-1) INF(-2) INR(-3) TOPEN TOPEN(-1) TOPEN(-2) TOPEN(-3)
GFCF GFCF(-1) ,GF€E(-2) GFCF(-3) C

Omitted Variables: Sqbares of fitted values

Value df Probability
t-statistic 1.483046 10 0.2324
F-statistic 3.165515 (1,10) 0.2324
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 2.17E-05 1 2.17E-05
Restricted SSR 5.70E-05 11 5.18E-06
Unrestricted SSR 3.52E-05 10 3.52E-06
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Second Objective

Life expectancy

Dependent Variable: LEXP
Method: ARDL

Date: 11/15/23 Time: 16:16
Sample (adjusted): 1987 2022

Included observations: 36 after adjustments

Maximum dependent lags: 3 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LR LDR DCPS INF TOPEN GFCF

Fixed regressors: C
Number of models evalulated: 2187
Selected Model: ARDL(2, 1, 2,0, 2, 1, 2)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic
LEXP(-1) 0.713498 0.188202 3.791135 0. 00
LEXP(-2) 0.144473 0.173032 0.834945 0.41 K
LR 0.003337 0.002170 1.537642 0 %
LR(-1) 0.003965 0.002314 1.713599 &
LDR -0.001212 0.002399 -0.505085 193
LDR(-1) 0.001288 0.003164 0.40690\ 0.6886
LDR(-2) 0.003551 0.003003 1. 0.2517
DCPS -0.004897 0.011257 -0%3501 0.6685
INF -0.001187 0.002550 465564 0.6468
INF(-1) 0.001823 0.002657 %86231 0.5009
INF(-2) -0.009098 0. OOZ@ 18526 0.0007
TOPEN 0.009202 0.003 2.480661 0.0226
TOPEN(-1) -0.003676 0.09 -1.133428 0.2711
GFCF -0.002987 l' -0.354901 0.7266
GFCF(-1) -0.004885 1964 -0.408294 0.6876
GFCF(-2) -0.0233 011567 -2.018619 0.0579
C 7.54083&) 1.947275 3.872537 0.0010
R-squared 0 ‘9638'3 Mean dependent var 48.98886
Adjusted R-squared ﬁ:} 1 S.D. dependent var 2.774437
S.E. of regression 18009 Akaike info criterion -1.130742
Sum squared resid 0.264598 Schwarz criterion -0.382969
Log likelihood 37.35336 Hannan-Quinn criter. -0.869750
F-statistic 120.7922 Durbin-Watson stat 2.124439
Prob(F-statisti 0.000000

7

s and any subsequent tests do not account for model
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 1, 2,0, 2,1, 2)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 16:17

Sample: 1985 2022

Included observations: 36

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 7.540894 1.947275 3.872537 0.0010
LEXP(-1)* -0.142030 0.037026 -3.835980 0.0011
LR(-1) 0.007302 0.002730 2.674423 0.0150
LDR(-1) 0.003627 0.002439 1.487004 0.1534
DCPS** -0.004897 0.011257 -0.435018 0.6685
INF(-1) -0.008462 0.002322 -3.644714 0.0017
TOPEN(-1) 0.005525 0.004321 1.278742 0.2164
GFCF(-1) -0.031222 0.007116 -4.387827 0.0003
D(LEXP(-1)) -0.144473 0.173032 -0.834945 0.4M41
D(LR) 0.003337 0.002170 1.537642 0.1206
D(LDR) -0.001212 0.002399 -0.505085 06193
D(LDR(-1)) -0.003551 0.003003 -1.182344 0.2517
D(INF) -0.001187 0.002550 -0.465564 0.6468
D(INF(-1)) 0.009098 0.002264 4.018526 0.0007
D(TOPEN) 0.009202 0.003709 2.480861 0.0226
D(GFCF) -0.002987 0.008418 -0%354901 0.7266
D(GFCF(-1)) 0.023350 0.01156¢ 2.018619 0.0579

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted*€onstant and No Trend

Variable Goéfficient Std. Error t-Statistic Prob.
LR 0.051415 0.015953 3.222861 0.0045
LDR 0.025535 0.019082 1.338205 0.1966

DCPS -0.034480 0.083612 -0.412375 0.6847
INF -0.059578 0.019811 -3.007274 0.0072
TOPEN 0.038902 0.034298 1.134219 0.2708
GFCF -0.219829 0.039186 -5.609874 0.0000
(¢} 53.09382 2.856288 18.58840 0.0000

EC = LEXP - (0.0514*LR + 0.0255*LDR -0.0345*DCPS -0.0596*INF + 0.0389
*TOPEN -0.2198*GFCF + 53.0938 )

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000

F-statistic 5.491435 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Actual Sample Size

Finite Sample:

36 n=40
10% 2.218
5% 2.618
1% 3.505
Finite Sample:
n=35
10% 2.254
5% 2.685
1% 3.713

3.314
3.863
5.121

3.388
3.96
5.326
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ARDL Error Correction Regression

Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 1, 2,0, 2,1, 2)

Case 2: Restricted Constant and No Trend

Date: 11/15/23 Time: 16:19
Sample: 1985 2022
Included observations: 36

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LEXP(-1)) -0.144473 0.136000 -1.062295 0.3014
D(LR) 0.003337 0.001314 2.540058 0.0200
D(LDR) -0.001212 0.001587 -0.763289 0.4547
D(LDR(-1)) -0.003551 0.002029 -1.749858 0.0963
D(INF) -0.001187 0.001488 -0.797956 0.4348
D(INF(-1)) 0.009098 0.001791 5.079907 0.0001
D(TOPEN) 0.009202 0.002066 4.454369 0.0003
D(GFCF) -0.002987 0.005908 -0.505646 0.6189
D(GFCF(-1)) 0.023350 0.007331 3.185080 0.0049
CointEq(-1)* -0.142030 0.018318 -7.753500 0.0000
R-squared 0.861363 Mean dependent var 0.186139
Adjusted R-squared 0.813373 S.D. dependent vaf 0.233517
S.E. of regression 0.100880 Akaike info critefign -1.519631
Sum squared resid 0.264598 Schwarz criterign -1.079765
Log likelihood 37.35336 Hannan-Quinfxcriter. -1.366106

Durbin-Watson stat 2.124439

* p-value incompatible with t-Bounds distributions

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
F-statistic 5491485 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Series: Residuals
Sample 1987 2022
Observations 36

Mean -1.28e-14
Median -0.010186
Maximum 0.233456
Minimum -0.124554
Std. Dev. 0.086948
Skewness 0.922513
Kurtosis 3.542505

Jarque-Bera  5.547650
Probability 0.062423

6
5
4
3
2
1
0

-0.10 -0.05 0.00 0.05 0.10 0.15 0.20 0.25
Breusch-Godfrey Serial Correlation LM Test:
F-statistic 3.076188 Prob. F(2,17) 0.0724
Obs*R-squared 9.566427 Prob. Chi-Square(2) 0.0084
Heteroskedasticity Test: Breusch-Pagan-Godfrey
F-statistic 0.379519 Prob. F(16,19) 0.9723
Obs*R-squared 8.718895 Prob,Chi*Square(16) 0.9245
Scaled explained SS 3.087418 Prob. Chi-Square(16) 0.9998

Ramsey RESET Test
Equation: UNTITLED
Specification: LEXP LEXP(-1)EEXP(-2) LR LR(-1) LDR LDR(-1) LDR(-2)

DCPS INF INF(-1) INFE2)FQPEN TOPEN(-1) GFCF GFCF(-1) GFCF(

-2)C
Omitted Variables: Sguares.of fitted values
Value df Probability
t-statistic 1.881101 18 0.0762
F-statistic 3.538541 (1,18) 0.0762
F-test summary:
Mean

Sum of Sq. df Squares
Test SSR 0.043470 1 0.043470
Restricted SSR 0.264598 19 0.013926
Unrestricted SSR 0.221127 18 0.012285
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Child mortality

Dependent Variable: LOG(UN5M)
Method: ARDL

Date: 11/15/23 Time: 16:22
Sample (adjusted): 1987 2022

Included observations: 36 after adjustments

Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): LR LDR DCPS INF TOPEN GFCF

Fixed regressors: C
Number of models evalulated: 2187
Selected Model: ARDL(2, 2, 1,2, 2,0, 1)

Note: final equation sample is larger than selection sample

&

Variable Coefficient Std. Error t-Statistic Prob.* :E \QO
LOG(UN5M(-1)) 1.780936 0.117862 15.11029 0.0000
LOG(UN5M(-2)) -0.864722 0.128111 -6.749794 0.0000 o

LR -0.000120 4.88E-05  -2.466550  0.02
LR(-1) -0.000156 5.00E-05 -3.126214 0
LR(-2) -0.000156 5.09E-05 -3.066399 4

LDR 0.000125 6.03E-05 2.077511 4 516
LDR(-1) -0.000137 5.42E-05 -2.522641\ 0.0207
DCPS 8.31E-05 0.000355 0. % 0.8178

DCPS(-1) -0.000452 0.000384 —@1 0.2540

DCPS(-2) -0.000457 0.000446 1.024769 0.3183

INF -3.41E-05 4. 95E-05 %87930 0.4998

INF(-1) 0.000144 5.69@2 36479 0.0201

INF(-2) -0.000128 4.70E+05 -2.733609 0.0132

TOPEN 0.000211 0.0001 2.099338 0.0494

GFCF -0.000246 8 -1.239833 0.2301

GFCF(-1) 0.001197 é@ozm 5.267735 0.0000

C 0.41871& \ 091359 4.583253 0.0002

R-squared 0.999915 ‘l\?ean dependent var 5.064458
Adjusted R-squared 0 4 S.D. dependent var 0.227007
S.E. of regression 8 Akaike info criterion -8.586209
Sum squared resid 00153 Schwarz criterion -7.838436
Log likelihood 171.5518 Hannan-Quinn criter. -8.325216
F-statistic \ 139.9674 Durbin-Watson stat 1.855396
Prob(F-statistic Q 0.000000

*Note: p-v

s and any subsequent tests do not account for model
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ARDL Long Run Form and Bounds Test
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(2, 2,1, 2, 2,0, 1)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 16:22

Sample: 1985 2022

Included observations: 36

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 0.418719 0.091359 4.583253 0.0002
LOG(UN5M(-1))* -0.083786 0.016830 -4.978420 0.0001
LR(-1) -0.000433 8.36E-05 -5.174110 0.0001
LDR(-1) -1.14E-05 4.82E-05 -0.236276 0.8157
DCPS(-1) -0.000826 0.000528 -1.563589 0.1344
INF(-1) -1.81E-05 5.52E-05 -0.327202 0.7471
TOPEN** 0.000211 0.000101 2.099338 0.0494
GFCF(-1) 0.000951 0.000124 7.697051 0.0000
DLOG(UN5M(-1)) 0.864722 0.128111 6.749794 0.00Q0
D(LR) -0.000120 4.88E-05 -2.466550 0.0233
D(LR(-1)) 0.000156 5.09E-05 3.066399 0.0064
D(LDR) 0.000125 6.03E-05 2.077511 0.0516
D(DCPS) 8.31E-05 0.000355 0.233640 0.8178
D(DCPS(-1)) 0.000457 0.000446 1.024769 0.3183
D(INF) -3.41E-05 4.95E-05 -0.687930 0.4998
D(INF(-1)) 0.000128 4.70E-05 2%33609 0.0132
D(GFCF) -0.000246 0.000198 -1.239833 0.2301

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).

Levels Equation
Case 2: Restricted*€onstant and No Trend

Variable Goéfficient Std. Error t-Statistic Prob.
LR 30.005163 0.001119 -4.612869 0.0002
LDR -0.000136 0.000575 -0.236587 0.8155
DCPS -0.009854 0.004609 -2.138244 0.0457
INF -0.000216 0.000664 -0.324660 0.7490
TOPEN 0.002520 0.000995 2.532994 0.0203
GFCF 0.011349 0.002214 5.125408 0.0001
(¢} 4.997465 0.136213 36.68861 0.0000

EC = LOG(UN5M) - (-0.0052*LR -0.0001*LDR -0.0099*DCPS -0.0002*INF +
0.0025*TOPEN + 0.0113*GFCF + 4.9975))

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000

F-statistic 11.03228 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Actual Sample Size

Finite Sample:

36 n=40
10% 2.218
5% 2.618
1% 3.505
Finite Sample:
n=35
10% 2.254
5% 2.685
1% 3.713

3.314
3.863
5.121

3.388
3.96
5.326
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ARDL Error Correction Regression
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(2, 2,1, 2, 2,0, 1)

Case 2: Restricted Constant and No Trend

Date: 11/15/23 Time: 16:24
Sample: 1985 2022
Included observations: 36

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(UN5M(-1)) 0.864722 0.022311 38.75760 0.0000
D(LR) -0.000120 3.26E-05 -3.695332 0.0015
D(LR(-1)) 0.000156 3.67E-05 4.254955 0.0004
D(LDR) 0.000125 3.78E-05 3.312637 0.0037
D(DCPS) 8.31E-05 0.000197 0.420931 0.6785
D(DCPS(-1)) 0.000457 0.000205 2.232187 0.0378
D(INF) -3.41E-05 3.08E-05 -1.108008 0.2817
D(INF(-1)) 0.000128 3.05E-05 4.213501 0.00Q5
D(GFCF) -0.000246 0.000136 -1.801910 0.0874
CointEq(-1)* -0.083786 0.007624 -10.98974 0.0000
R-squared 0.767623 Mean dependent var -0.017508
Adjusted R-squared 0.756416 S.D. dependent vaf 0.011620
S.E. of regression 0.002426 Akaike info critefign -8.975098
Sum squared resid 0.000153 Schwarz criterign -8.535231
Log likelihood 171.5518 Hannan-Quinfxcriter. -8.821573

Durbin-Watson stat 1.855396

* p-value incompatible with t-Bounds distributions

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
F-statistic 14,03228 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99

194



10

Series: Residuals
Sample 1987 2022
8 Observations 36
Mean 2.71e-15
6- Median -0.000196
Maximum 0.005156
4 Minimum -0.004897
| Std. Dev. 0.002091
Skewness 0.180189
2 | Kurtosis 3.124100
Jarque-Bera 0.217909
0 Probability 0.896771
-0.004 -0.002 0.000 0.002 0.004 0.006

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.521261 Prob. F(2,17) 0.2467
Obs*R-squared 5.464920 Prob. Chi-Square(2) 070651

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 1.659699 Prob. F(16,19) 0.2106
Obs*R-squared 19.04561 Prob,ChikSquare(16) 0.1236
Scaled explained SS 8.592662 Prob. 8hi-Square(16) 0.9292
Ramsey RESET Test

Equation: UNTITLED

Specification: LOG(UN5M) LOG(UN5M(-1)) LOG(UN5M(-2)) LR LR(-1)
LR(-2) LDR LDR(-1),DGRS\DCPS(-1) DCPS(-2) INF INF(-1) INF(-2)
TOPEN GFCF GFCF(-\C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 0.323342 18 0.7502
F-statistic 0.104550 (1,18) 0.7502
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 8.84E-07 1 8.84E-07
Restricted SSR 0.000153 19 8.05E-06
Unrestricted SSR 0.000152 18 8.45E-06
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Third Objective

Life expectancy

Dependent Variable: LEXP
Method: ARDL

Date: 11/15/23 Time: 16:55
Sample (adjusted): 1987 2022
Included observations: 36 after adjustments
Maximum dependent lags: 3 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (2 lags, automatic): SMK TSTV ASI INF TOPEN GFCF

Fixed regressors: C

Number of models evalulated: 2187

Selected Model: ARDL(2, 0, 2, 2, 2, 1, 2)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
LEXP(-1) 1.107626 0.126236 8.774234 0.0000
LEXP(-2) -0.241097 0.118850 -2.028585 0.0’SK
SMK -0.004977 0.011942 -0.416743 0
TSTV 0.032121 0.058889 0.545447
TSTV(-1) -0.063241 0.052342 -1.208228 426
TSTV(-2) -0.125216 0.046343 -2.70197K 0.0146
AS 2.77E-06  620E-06 0. ﬁ%, 0.6607
ASI(-1) -5.14E-06 4.84E-06 %A 0.3023
ASI(-2) 1.79E-05 4.98E-06 3.586137 0.0021
INF -0.001951 0.002277 %56868 0.4028
INF(-1) 0.001148 0.00Z@O 24734 0.6062
INF(-2) -0.008346 0.001925 -4.336498 0.0004
TOPEN 0.012355 0.0832 3.749406 0.0015
TOPEN(-1) -0.007291 8 -2.652985 0.0162
GFCF -0.004948 é@mss -0.629654 0.5368
GFCF(-1) 0.0013 011283 0.121328 0.9048
GFCF(-2) -0.01673&) 0.010152 -1.654124 0.1154
C 7.21 0‘(23'\ 1.809252 3.985472 0.0009
R-squared 231 Mean dependent var 48.98886
Adjusted R-squared 98446 S.D. dependent var 2.774437
S.E. of regression 0.109373 Akaike info criterion -1.281253
Sum squared resid 0.215324 Schwarz criterion -0.489493
Log likelihood Q 41.06255 Hannan-Quinn criter. -1.004908
F-statistic 132.3737 Durbin-Watson stat 1.850820
Prob(F-statistic) 0.000000
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ARDL Long Run Form and Bounds Test

Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 0, 2, 2, 2, 1, 2)

Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 16:54

Sample: 1985 2022

Included observations: 36

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 7.210723 1.809252 3.985472 0.0009
LEXP(-1)* -0.133470 0.034711 -3.845232 0.0012
SMK** -0.004977 0.011942 -0.416743 0.6818
TSTV(-1) -0.156337 0.064624 -2.419189 0.0264
ASI(-1) 1.55E-05 7.09E-06 2.186572 0.0422
INF(-1) -0.009149 0.002212 -4.136194 0.0006
TOPEN(-1) 0.005065 0.003676 1.377800 0.1852
GFCF(-1) -0.020371 0.005425 -3.755245 0.0014
D(LEXP(-1)) 0.241097 0.118850 2.028585 0.0576
D(TSTV) 0.032121 0.058889 0.545447 0.5921
D(TSTV(-1)) 0.125216 0.046343 2.701972 0:0146
D(ASI) 2.77E-06 6.20E-06 0.446283 0.6607
D(ASI(-1)) -1.79E-05 4.98E-06 -3.585037 0.0021
D(INF) -0.001951 0.002277 -0.856863 0.4028
D(INF(-1)) 0.008346 0.001925 4.336498 0.0004
D(TOPEN) 0.012355 0.003295 3%49406 0.0015
D(GFCF) -0.004948 0.007858 -0.629654 0.5368
D(GFCF(-1)) 0.016792 0.040452 1.654124 0.1154

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(Z).
Levels\Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
SMK -0.037287 0.093586 -0.398428 0.6950
TSTV -1.171321 0.442915 -2.644574 0.0165
AS] 0.000116 5.57E-05 2.086613 0.0514
INF -0.068545 0.020173 -3.397803 0.0032
TOPEN 0.037947 0.031440 1.206982 0.2431
GFCF -0.152624 0.032509 -4.694825 0.0002
C 54.02490 1.822913 29.63657 0.0000

EC = LEXP - (-0.0373*SMK -1.1713*TSTV + 0.0001*ASI -0.0685*INF + 0.0379
*TOPEN -0.1526*GFCF + 54.0249 )

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 7.258433 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

198



Actual Sample Size

1% 2.88

Finite Sample:

36 n=40
10% 2.218
5% 2.618
1% 3.505
Finite Sample:
n=35
10% 2.254
5% 2.685
1% 3.713

3.99

3.314
3.863
5.121

3.388
3.96
5.326

199



ARDL Error Correction Regression
Dependent Variable: D(LEXP)

Selected Model: ARDL(2, 0, 2, 2, 2, 1, 2)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 16:58

Sample: 1985 2022

Included observations: 36

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(LEXP(-1)) 0.241097 0.086376 2.791231 0.0121
D(TSTV) 0.032121 0.038829 0.827241 0.4189
D(TSTV(-1)) 0.125216 0.030618 4.089612 0.0007
D(ASI) 2.77E-06 2.59E-06 1.068033 0.2996
D(ASI(-1)) -1.79E-05 3.35E-06 -5.334115 0.0000
D(INF) -0.001951 0.001233 -1.582580 0.1309
D(INF(-1)) 0.008346 0.001422 5.869643 0.00Q0
D(TOPEN) 0.012355 0.001959 6.307433 0.00Q0
D(GFCF) -0.004948 0.005164 -0.958022 0.3507
D(GFCF(-1)) 0.016792 0.005740 2.925550 0.0090
CointEq(-1)* -0.133470 0.014862 -8.980493 0.0000
R-squared 0.887180 Mean dependent var 0.186139
Adjusted R-squared 0.842052 S.D. dependentiar 0.233517
S.E. of regression 0.092806 Akaike info critgrion -1.670142
Sum squared resid 0.215324 Schwarz critefieh -1.186289
Log likelihood 41.06255 Hanngn*Qainh.criter. -1.501264

Durbin-Watson stat 1.850820

* p-value incompatible with t-Bounds distributjon,

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic \alue Signif. 1(0) 1(1)
F-statistic 7258433 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Series: Residuals
8 Sample 1987 2022
7 Observations 36
6 Mean 3.26e-15
5 | Median 0.001716
Maximum 0.184735
4 Minimum -0.132560
3 Std. Dev. 0.078435
i Skewness 0.586572
2 Kurtosis 2.868676
T Jarque-Bera  2.090271
0 N Probability 0.351644
-0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.101952 Prob. F(2,16) 0,3562
Obs*R-squared 4.358435 Prob. Chi-Square(2) 0.1131

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.334137 Prob. F(17,18) 0.9858
Obs*R-squared 8.635518 Prob,Chi*Square(17) 0.9510
Scaled explained SS 2.017123 Prob. Chi-Square(17) 1.0000

Ramsey RESET Test

Equation: UNTITLED

Specification: LEXP LEXP(-1)EXP(-2) SMK TSTV TSTV(-1) TSTV(-2) ASI
ASI(-1) ASI(-2) INF_INR(=Hh)WNF(=2) TOPEN TOPEN(-1) GFCF GFCF(-1)
GFCF(-2) C

Omitted Variables: Sguares.of fitted values

Value df Probability
t-statistic 0.538311 17 0.5973
F-statistic 0.289779 (1,17) 0.5973
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 0.003609 1 0.003609
Restricted SSR 0.215324 18 0.011962
Unrestricted SSR 0.211715 17 0.012454
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Child mortality

Dependent Variable: LOG(UN5M)

Method: ARDL

Date: 11/15/23 Time: 17:04
Sample (adjusted): 1989 2022
Included observations: 34 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (3 lags, automatic): SMK TSTV ASI INF TOPEN GFCF

Fixed regressors: C

Number of models evalulated: 16384

Selected Model: ARDL(4, 3, 3, 3,0, 3, 2)

Variable Coefficient Std. Error t-Statistic Prob.*
LOG(UN5M(-1)) 2.840028 0.423598 6.704540 0.0001
LOG(UN5M(-2)) -2.277918 0.855471 -2.662764 0.0259
LOG(UN5M(-3)) -0.198874 0.744198 -0.267232 0.7953
LOG(UN5M(-4)) 0.660964 0.365220 1.809769 0.1038

SMK -0.000742 0.000277 -2.676085 0.0254

SMK(-1) 0.000509 0.000398 1.280354 0,2324

SMK(-2) -0.001037 0.000393 -2.638539 00270

SMK(-3) 0.003143 0.000401 7.832527 040000

TSTV -0.000176 0.001133 -0.155214 0.8801

TSTV(-1) 0.001027 0.001382 0.743606 0.4761

TSTV(-2) -0.008243 0.002325 -3¥945102 0.0063

TSTV(-3) -0.002310 0.001446 21.59%808 0.1446

ASI 6.86E-07 2.37E-07 2.892350 0.0178

ASI(-1) -4.37E-07 2 42E-07 21803192 0.1049

ASI(-2) 1.34E-06 2.17B:07 6.159761 0.0002

ASI(-3) -1.25E-06 1.86E-07 -6.744541 0.0001

INF 2.68E-05 3.22E%05 0.831923 0.4270

TOPEN 9.31E-05 6L10E-05 1.526279 0.1613

TOPEN(-1) 1.35E-0§ 5.96E-05 0.226102 0.8262
TOPEN(-2) -8.39E-05 4.93E-05 -1.702689 0.1228
TOPEN(-3) -5.11B-05 4.92E-05 -1.037438 0.3266
GFCF 0.000106 0.000117 0.903275 0.3899
GFCF(-1) 0.000251 0.000172 1.459220 0.1785
GFCF(-2) 0.000294 0.000149 1.975896 0.0796
C +0.166330 0.053497 -3.109128 0.0125
R-squared 0.999989 Mean dependent var 5.048056
Adjusted R-squared 0.999961 S.D. dependent var 0.222859
S.E. of regression 0.001389 Akaike info criterion -10.17973
Sum sqtiared resid 1.74E-05 Schwarz criterion -9.057407
Log likelihaod 198.0554 Hannan-Quinn criter. -9.796987
F-statistic 35.42156 Durbin-Watson stat 2.022070
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent tests do not account for model

selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(4, 3, 3, 3,0, 3, 2)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 17:06

Sample: 1985 2022

Included observations: 34

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -0.166330 0.053497 -3.109128 0.0125
LOG(UN5M(-1))* 0.024200 0.010499 2.304962 0.0466
SMK(-1) 0.001873 0.000456 4.104720 0.0027
TSTV(-1) -0.009702 0.003953 -2.454082 0.0365
ASI(-1) 3.32E-07 2.86E-07 1.158776 0.2764
INF** 2.68E-05 3.22E-05 0.831923 0.4270
TOPEN(-1) -2.84E-05 0.000124 -0.228636 0.8243
GFCF(-1) 0.000651 9.99E-05 6.517524 0.00041
DLOG(UN5M(-1)) 1.815828 0.418904 4.334706 0.0049
DLOG(UN5M(-2)) -0.462090 0.493262 -0.936805 0.3733
DLOG(UN5M(-3)) -0.660964 0.365220 -1.809769 04038
D(SMK) -0.000742 0.000277 -2.676085 0.0254
D(SMK(-1)) -0.002106 0.000367 -5.741329 0.0003
D(SMK(-2)) -0.003143 0.000401 -1.882527 0.0000
D(TSTV) -0.000176 0.001133 -0.155214 0.8801
D(TSTV(-1)) 0.010553 0.003612 2921712 0.0170
D(TSTV(-2)) 0.002310 0.001446 1.597808 0.1446
D(ASI) 6.86E-07 2.3FE-0¢ 2.892350 0.0178
D(ASI(-1)) -8.24E-08 2.14E-07 -0.385563 0.7088
D(ASI(-2)) 1.25E-06 1.86E=07 6.744541 0.0001
D(TOPEN) 9.31E-05 6. TPE-05 1.526279 0.1613
D(TOPEN(-1)) 0.000135 6.11E-05 2.209676 0.0545
D(TOPEN(-2)) 5.11E-05 4.92E-05 1.037438 0.3266
D(GFCF) 0.000106 0.000117 0.903275 0.3899
D(GFCF(-1)) -0.000294 0.000149 -1.975896 0.0796

* p-value incompatible with &=Beunds distribution.
** Variable interpreted ds Z =Z(-1)+ D(2).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
SMK -0.077409 0.029221 -2.649132 0.0265
TSTV 0.400891 0.140068 2.862121 0.0187

ASI -1.37E-05 1.17E-05 -1.175047 0.2701
INF -0.001107 0.001553 -0.712983 0.4939

TOPEN 0.001172 0.005071 0.231085 0.8224

GFCF -0.026910 0.014048 -1.915616 0.0877
C 6.873027 0.831258 8.268221 0.0000

EC = LOG(UN5M) - (-0.0774*SMK + 0.4009*TSTV -0.0000*ASI -0.0011*INF +
0.0012*TOPEN -0.0269*GFCF + 6.8730 )

F-Bounds Test Null Hypothesis: No levels relationship
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Test Statistic Value Signif. 1(0) 1(1)
Asymptotic:
n=1000
F-statistic 23.59946 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61
1% 2.88 3.99
Finite Sample:
Actual Sample Size 34 n=35
10% 2.254 3.388
5% 2.685 3.96
1% 3.713 5.326 .
Finite Sample: &
n=30 8
10% 2.334 3515 QO
5% 2.794 4.148 \«
1% 3.976 5.691
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ARDL Error Correction Regression
Dependent Variable: DLOG(UN5M)
Selected Model: ARDL(4, 3, 3, 3,0, 3, 2)
Case 2: Restricted Constant and No Trend
Date: 11/15/23 Time: 17:11

Sample: 1985 2022

Included observations: 34

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
DLOG(UN5M(-1)) 1.815828 0.166594 10.89975 0.0000
DLOG(UN5M(-2)) -0.462090 0.328870 -1.405083 0.1936
DLOG(UN5M(-3)) -0.660964 0.179607 -3.680051 0.0051

D(SMK) -0.000742 0.000118 -6.302996 0.0001

D(SMK(-1)) -0.002106 0.000175 -12.01260 0.0000
D(SMK(-2)) -0.003143 0.000252 -12.45588 0.0000
D(TSTV) -0.000176 0.000687 -0.256098 0.8036
D(TSTV(-1)) 0.010553 0.001005 10.50162 0.00Q0
D(TSTV(-2)) 0.002310 0.000488 4731136 0.0041
D(ASI) 6.86E-07 9.30E-08 7.375924 0:0000
D(ASI(-1)) -8.24E-08 8.28E-08 -0.995057 0.3457
D(ASI(-2)) 1.25E-06 9.50E-08 13.20068 0.0000
D(TOPEN) 9.31E-05 2.79E-05 3.385840 0.0087
D(TOPEN(-1)) 0.000135 2.66E-05 5.0%8261 0.0007
D(TOPEN(-2)) 5.11E-05 2.51E-05 2%935640 0.0723
D(GFCF) 0.000106 6.73E;08 1.571000 0.1506
D(GFCF(-1)) -0.000294 8.17E-08 33.598124 0.0058
CointEq(-1)* -0.024200 0.001321 -18.32039 0.0000
R-squared 0.895461 Mean dependent var -0.018721
Adjusted R-squared 0.780638 S D¥dependent var 0.010762
S.E. of regression 0.004Q41 NAkaike info criterion -10.59150
Sum squared resid 1.74E-08_/ Schwarz criterion -9.783423
Log likelihood 198.0554 Hannan-Quinn criter. -10.31592
Durbin-Watson stat 2.022070

* p-value incompatible With t*Boungs distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
F-statistic 23.59946 10% 1.99 2.94
k 6 5% 2.27 3.28
2.5% 2.55 3.61

1% 2.88 3.99
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Series: Residuals

5 | Sample 1989 2022
Observations 34
4 4 Mean 3.90e-15
Median -6.44e-05
3 Maximum 0.001491
Minimum -0.001539
) Std. Dev. 0.000725
* Skewness -0.048996
Kurtosis 2.275547
1
Jarque-Bera 0.757115
0 Probability 0.684849

-0.0015 -0.0010 -0.0005 0.0000 0.0005 0.0010 0.0015

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.128399 Prob. F(2,7) 0.4865
Obs*R-squared 2.595075 Prob. Chi-Square(2) 0.2310

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.431361 Prob. F(24,9) 0.9515
Obs*R-squared 18.18823 Prob,ChirSquare(24) 0.7938
Scaled explained SS 0.812801 Prob. Chi-Square(24) 1.0000

Ramsey RESET Test

Equation: EQ03

Specification: LOG(UN5M) LQG(UNSM(-1)) LOG(UN5M(-2)) LOG(UN5M(
-3)) LOG(UN5M(-4)hSMKSMK(=1) SMK(-2) SMK(-3) TSTV TSTV(-1)
TSTV(-2) TSTV(-3) ASI'ASI(-T) ASI(-2) ASI(-3) INF TOPEN TOPEN(-1)
TOPEN(-2) TOREN{E3)/GFCF GFCF(-1) GFCF(-2) C

Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 1.176503 8 0.2732
F-statistic 1.384160 (1, 8) 0.2732
F-test summary:
Mean
Sum of Sq. df Squares
Test SSR 2.56E-06 1 2.56E-06
Restricted SSR 1.74E-05 9 1.93E-06
Unrestricted SSR 1.48E-05 8 1.85E-06
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