CHAPTER 3

METHODOLOGY

X
O

This chapter begins by discussing the study’s conceptual fr% k of this research.

3.1 Introduction

It further discusses the theoretical framework to attain the four dbjeetives of this study. The
flow of data analysis and presents the evaluation techni@e iw variables and
determinants are presented at the end of the chapter. * X
N
, é | S
s b 4
3.2 Research Paradigm ? e, Y'E’

Research paradigms can be clarified t@sﬁvﬁng t;‘he losophical investigation of

three distinct components, ontology, epistemelogy.and od&l@, (Denzin & Lincoln,

2011; Creswell, 2013). This implies‘that earchiers s rtap@’%ctwith some expectations
.
ring

about how to learn and what to theikd esti_c&' n (Creswell, 2013).
\
Ontology is interestee in the nature of reality or t scholars query about knowledge
(Creswell, 2013). Ontology isthe 0 at‘?é/ﬁ/every field of reality, of the kinds and

structures of objects; rties, eventsyproc , and relationships (Smith, 2003). In other

I @S2
phrases, ontolog@ how the nkrsé‘@viewed by us. Hence, in view of economic

ontology is the espondence’be W@&xpectatlons and fulfilment in realities.
. L o
As,such, the economic ont@y in this study focused on the objectivism which holds
the tr %d misrepresentation are aspects of conceptual knowledge. Objectivism is based
@ sumptions that social phenomena exist in everyday discussions that is independent
or sep

arate from actors (Bahari, 2010). Also, it is believed that genuine empirical



knowledge involves universal logical structures of inferences which results can be tested
against theory-neutral ‘objective’ data.” \Y~

On the other hand, the general assumption about what constitutes * a%nd “good”
research is the concerned in every research conducted. Those philasophical assumptions
are related to the underlying epistemology that guides the researchi(:)}xology is dealing
with metaphysical arguments about the way the univers isYN/n or revealed to us
(Hughes & Sharrock, 1997). In other words, episte is"the qLest' of how the

universe that points to the science of knowledge cwmined (Ba -e’ 26@‘

S
Several scholars have come up with differe istergol gi moc@l paradigms.
Y/
ical resgaréh streams: the

icalcﬁfalytical approach,

constructivism, critical rationalism, r@%consh%m g-\eﬁtical theory. In contrast,
Guba and Lincoln (1994) mentio%pist&nolo ical z%g‘?aches especially applicable
in a qualitative research \XP p iﬂ%j:o@sitivism, critical theory, and
constructivism. Orlikowsgcﬁud'otlw ):B{]:Q other hand, suggest three research
epistemology stream;{bq:'tivist, 'nt\e{ive a itical.
Neverthelesz%%e i tig i
h

e.g., Lee 198% to be menptigne @a{ the epistemological approaches is beyond the

focus of t %s sincg tmzéilecé\alysis and examination of various epistemological
)

approaghe ally related to qu?l%.l?ative study. For instance, there is well-cited qualitative

w as an underlying positivist research approach i.e. the case study research by Yin

Tschamler (1996), for example, suggest% hilos

-

phenomenological-hermeneutic appr\&) the

o

@. However, it also applicable to quantitative study by understanding the definition of

positivist.
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Positivist scholars generally aim to translate this objective reality into testable

hypotheses (typically in the form of statistical or other numerical analyse&Rhis way

they attempt to increase the predictive understanding of phenomena Shs produce
knowledge (Myers et al., 2004). Hence, this study stated several tqitable ypotheses in

section 3.3.2. \/

Meanwhile, methodology is described as data c Iemrocedures, defining,
explaining and predicting phenomena using methods niques selected (Bryman &
Bell, 2003; Bryman 2012; Creswell 2013). In othe#u Is the metRod, of @tlgatmg

it (Creswell 2013) or the science of discovering it
answering the query related to how we sho%z cou\e Tf%,gﬁe methodology
used in this study is discussed through s@data co W@&detalled outin Table

3.1, .3.2 and 3.4. While the procedure datac wnd ﬁnatlon techniques used in

bie 29.1 S alsqzan attempt in

analysing the testable hypotheses Ialn ins n &@nd 3.5 accordingly.

\ \A.
3.3 Research Framewtk ? I

:
3.3.1 Conceptual F&I&vorw
fr

X C"
S
The concept

ew: own(h-éfﬁlgure 3.1 is derived from the theoretical

underpinning di %ad in fh t 2" It@necessary to provide an understanding of how

household ys a’k le in @encmg economic stability in four aspects: i) the
~\ Hormi | i

|mpac\ sehold debt on esﬁﬁomlc growth (see Figure 3.1, RO1), ii) the role of

@I quality in the household debt-growth nexus (see Figure 3.1, RO2), iii) the role

cial development in the debt-growth nexus (see Figure 3.1, RO3), and iv) the role
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of household debt as an indicator for predicting systemic banking crises (see Figure 3.1,

ROA4). \q
First, this dissertation investigates the role of household debt in g@w‘h model
199 7’

based on the endogenous growth model of Barro and Sala-i-Marti . Second, the
growth model is extended to include the role of institutionalagualify. Third, financial
development as a determinant of household debt is discussed twd'on the frameworks of
life cycle hypothesis (LCH) and permanent income hy; is (PIH). he w factors are

postulated as the major contributors to the householdfgebt-growth ne ?Iongjﬁi‘th other
e

explanatory factors. Lastly, this study examines th of hgus ho debl\zn the EWS as

\‘i derrgag‘ rates the leading
nt 6§arch is interested in

@9 and impact.
S

a predictor for systemic banking crises. The di gra in F|

indicators for systemic banking crises. @ up, th

investigating the household debt- gro exus a

ﬁ
3.3.2 Main Research Hypo thes ' Aj %

A“’
N
|
The testable hypotheses, whichrare |m|qh tu'b earch questions, are as follows:

H1: Household debt&\akg |\‘e effett on @bmlc growth
N
H2: Institutional e% h?a {R{Wilnfu&rﬁe on economic growth
@

H3: Thelnter rm bq}v@’u stitutional quality and household debt play a significant
role i ﬁhe ationship etwee@usehold debt and economic growth
NS

ial development has a significant influence on the growth of household debt

.

H3:

sehold debt increases the probability of systemic banking crises in the EWS model
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Figure 3.1: Conceptual Framework
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3.3.3 Household Debt and Economic Growth Y

The first model relates to the first and second research objectives (EN

which aim to examine the impact of household debt and institutional MM

RO2),
n economic
growth. Following both the relevant economic theory and previous WCaI results, this

study’s strategy is to incorporate the specification and estimatma growth equation

based on the growth literature (e.g., Mankiw et al., 1992, S plif"ed version by Law

tio aWan capital as
@
g
described in Equation 2.2. Consider the following -Douglaspr ti‘)n_@'nction:
P 4

Y = KtaHf(At Lt)l_ﬂvv \ Yb’

apital

fac

Where Y is real output growth, K i@ stockyHds th ck of human capital,
gimenting

ﬁ‘&ti g@e level of technology and

N,
efficiency in the economy and t criptq indicates QSQ Assuming that a + < 1,
P t A

which implies that there are sin ns to @capital. Raw labour and labour
|
augmenting technology a% ed '?v_i‘eo@ to the following functions:
\ ent é" (3.2)
&

gg@e (3.3)

and Habibullah, 2006) augmented by technological in

L is the raw labour, A is a labour-au

—
o

w@&l e @f growth of the labour force, g is the exogenous rate

5
of te logical progress, X is> vector of other factors that can affect the level of

: ogy and efficiency in the economy, and 8 is a vector of coefficients related to these

les.
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In this model, variables A depends on exogenous technological improvements, the degree
of openness of the economy and level of other variables. \i
5 “) (3.4)
= (ke )*(ho) _\
Y; : 35
L= A (k) (k) Y -

t
The neoclassical model emphasizes that the evolution o@m. ls determined by the
following equations: Kd
hie = spf(kie hie) — (n+g % J Y—'\ (3.6)
Y

ki = sif (ki hie) = eav 8) R‘t (3.7)
Where y= A/L, k= K/L, h = H/L N tities per tof labor, stand for

the growth per capita, capital Iabo av r g and output per worker,

Ag Lt

respectively. s, stands for the f c of h sk is the fraction of income

pltal
A

investment in physical cap:talw IS t'b?ol (ﬁ?laﬁon. The steady state values of

h and k are defined as \.‘ "éj(/

&

g (3.8)
S
& vl
A B l(g(:zw-f,g)ﬁl/l - 9
g

tltutlng these two equations into the production function (Equation 3.5) and

takingrlogs yields the expression for the steady state output.
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%
ln(z) —InA+alnk+ Blnk

Where A, = A e9t+X0 :(')

+B a (3.11)

Y a
ln(z) =1InA, + gt + X0 —mln(n+g+6) +Wk
a+pf
g a X~ '
Equation 3.11 shows how income growth per capita dépends o #atiqq.growth

rc
and accumulation of physical and human capital. It@s steady s

where a vector of household debt and mstltutlona%uallt \maq exi tw and sy, are the

shares in output of physical capital K @ﬁan ital'H ; araQ n+g+39) is the
population growth, rate of technol gm O

\Qd ngkglcal progress rate of
% A
depreciation. Rearranging Equatlonf| , @t yields an @?matmg equation for the

7]

relationship between household d foII{bcsf:/
Iny =g, + ;1 n(n«)rg+ %H+X9+T (3.12)
4 ‘*g
Where y is gro f rea Gl plta i is capital stock per capita, (n + g + 6),
n is the rate of labaur g th Iat@q‘@rowth g is the rate of technology growth

and technologi pr ress 6 ef'atU depreciation and T denotes time dummy. The
addition of is a urgaj;e be stant across countries and over time, following the
Manki (1992), is equal to@S X denotes the household debt and other explanatory
he technological improvements are encouraged by developments in financial

@1%3 offer more lending to household, which tend to increase the productive sector’s

efficiency or increase the productivity of investment (Pagano, 1993). Following the
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convention in the literature (Cecchetti et al., 2011; Gomez-Puig & Sosvilla-Rivero, 2017),

In GDCPPCG = By + B, In GCF — B, In(POPG) + B3 In HC + ﬁjxx(F) (3.13)

this study incorporates household debt in the growth model.

In this study, where GDPPCG is real GDP per capita growth (y), G(Wapital stock per

capita (K), POPG denotes (n + g + &) and HC stands for humap, capital. X stands for other

explanatory variables. In addition, T denotes time dumm his'study analysed the

regression model with the banking crises dummy (“CRISIS”) ea:&fodsing?systemic
banking crises. As suggested by Laeven and VaIeu@@B), it fak e’val@ of zero if
there is no banking crisis in the subsequent fivew and~t.t£ ues q@;&l‘g 2/5, and so
forth if a banking crisis occurs in one year@jyfars z;ad rth d’ﬁe subsequent five

years. \ O

Following the Barro and Sal ain ‘1%)\ re @eed for initial income that
¥ S
covers level of convergence. I—b& he Nludﬂ%hl and all variables are in
’ S

S

|

(3.14)
r GDger capita growth for country i at time t with

logarithm forms. q
i
where y,_, is the oﬁ&od |

!
y to capture the g@tion con rgﬁn(@ja the economy to its steady state. The model

N
incorporate one-period ?ed risi\measure, in line with Cecchetti et al. (2011),
Lombarai I. (2017), Gémez@ and Sosvilla-Rivero (2017), and Bahadir and Valev

(ZOZOLM ng others. f3; are the parameters to be estimated and X;, is a set of explanatory

@ors of the independent variables, namely capital, population growth, human capital,

trade openness, and inflation. HD;; is the household debt-to-GDP ratio at time t for country
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I, following Cecchetti et al.’s (2011) debt-growth model on panel dataset of countries. &;;
represents the error term and i represents the country-specific effect. Y.

In this study, debt is considered as a critical factor that contri sustained
economic growth. According to Ando and Modigliani’s (1963) LC ﬁ an apparatus
that maintains a stable level of consumption over an individual’s @ The hypothesis
postulates that a household makes a loan when earning is lo er?ﬁxpected except when
there is an unexpected increase in income or during its roducti |ng days. The

theory highlights the importance of household debt infencouraging ec TlC&gXth The

final form of the household debt-growth model i |n th sentytu yi
GDPPCGy = o + P1Yie-1 + B2GCFy + ﬁ% it T + .35 (3.15)

BeINFir + B7HD;¢ + & \J é
Cory ; S
where Y;; is real GDP per capita gr% 7Y, 4 1S ON erlggaagged real GDP per capita

growth for country i with 8, to m the ional {Q%/’ergence of the economy to its
steady state, and S, ... re rgent the; coe cle@ independent variables including
IXLIN

gross capital formatio opu ? ,hun@) capital, trade openness, inflation, and

household debt-to- t|0 et for try i. g, represents the error term and i
7 S
represents the r spe f| . O
N
Cruci anallj ext@ ion of the framework of economic growth to cover

msUtuUA uality as an explan@ry variable in order to empirically analyse the impact

f hou d debt on economic growth. According to Acemoglu et al. (2003), many
g crises were caused by weak political and economic institutions, leading to macro-

economlcturmon (Demirgug-Kunt & Detragiache, 1998). An immediate implication is that

77



poor institutional quality can reduce the welfare of a country (Huang & Wei, 2006). Klein
(2005) indicated that better institutional quality exhibits an economically aWI and
statistically significant impact of capital account openness on econ@wth. High
institutional qualities provide secure environments and policies leading to economic
development (Kim & Loayza, 2017). In addition, the A; in Equation contains control
variables that affect growth, such as human capital, policie amitutions as identified
in the literature (Cooray et al., 2014). This thus accent Q?f institutional

quality in supporting economic growth. Hence, the%%m of t growth

model in the present study with the incorporation of Ifstitut i

X v
GDPPCGy, = By + B1Yie—1 + B2GCF; QP,GH :‘ 46@ (3.16)

BeINF;: + B7HD;t + PgINS;, + glt ?
&

where Y;; is real GDP per capita Yﬂ?n‘é p@d lagged real GDP per capita
ition

growth for country i with g, Tret e

co a@onvergence of the economy to its
steady state, and S, ... p sent the.co |,-, ts of independent variables including

/

gross capital forma pulailon wth, -b?man capital, trade openness, inflation,

household debt-t G%Q,ratl %ﬁpbnq@}‘quahtyaﬂlmetfm country i. g; represents
the errorterm%epres ts the €o

In a |t . the stud mvestl.gér s the interaction term between household debt and

-specific effect
instit N quality. Lombardi et al (2017) found that creditors’ level of legal protection

as an indicator for institutional quality which caused lower levels of economic
&1 to correspond to higher levels of household indebtedness. Their finding implies that

households borrow as they possess a strong faith and confidence in the institutions.
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Furthermore, households’ optimism about future income is possible as they feel secure
about the country’s stability. Bahadir and Valev (2020) extended the h Wdebt-
growth model by incorporating institutional quality. The study show &fystltutlonal
quality was significant in mediating the negative effect of household on growth. Thus,
this study is interested to examine the interaction term be thold debt and
institutional quality in the model. Y'
l
~7.
GDPPCGy, = Bo + B1Yie_1 + B2GCFy + B3PO @HGU BsOPE ‘i"(s 17)
-\
&

aggeq%zq~ GDP per capita

rgeré%f the economy to its

ﬁ6INFit + ﬁ7HDit + ﬁBINSit + ﬁgHD * INSlt

where Y;; is real GDP per capita growth, Yt_ th ne

growth for country i with g, to capture Maltlonal co

steady state, 3, .... By represent the c |ent o n eﬁ}:\variables including gross

N,
()
capital formation, population gr @ma capital, f‘radgQ enness, inflation, household
N\
nter

debt-to-GDP ratio, msUtqunTlty ’nd t @en term between household debt
( 9

and institutional quality a% or co Welp @ esents the error term and i represents

(./

the country-specmc |

&

As explaingd a e, egai @&ody is to examine empirically the hypothesis
that msUtqu@[y and househo Q\ t are complementary with respect to enhancing
economlc o . Therefore, qu%&% 17 provides the basis for the empirical model by
inter mstltutlonal quality an zh household debt at minimum and maximum values of

%al quality as a supporting function for household debt in accelerating growth.
6 According to Brambor et al. (2006), the interpretation of the coefficients for

B, and Sg of Equation 3.17 might be misleading in a model with an interaction term. The
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coefficient S, captures the effect of household debt only when institutional quality is zero.
Similarly, Sg captures the effect of institutions on growth only in the absenc@ehold
debt. Thus, the results should not directly interpret the direct signs of S, sﬁ)S and their
significance on the relationship between household debt, the igteraction term, and
economic growth. Hence, Brambor et al. (2006) posited that t g;ﬂ effect, which
captures the role of institutional quality in supporting t eRﬁf household debt on

l

economic growth can be calculated by examining t tia dw of economic

@
growth, as follows: \Y'
| O
0GDPPCGy; 2 X (3.18)

i Pt ﬁv& N Y‘y
s‘r;nge in household
insw

term HD X INS is positive and sig '(Qy rgl

d C&
significantly negative, then this sﬁ& the vi tthe&‘ﬁéct of HD on economic growth
\

debt depends on household debt (HD) itsm
oan)uc& growth, and HD alone is

could be reduced only if m&utional’]ual' i’lc% d a certain minimum level. At the

margin, the total effec%n easi

0 oraé}bbt due to institutional quality can be
calculated by exam the rivat'&$f economic growth with respect to the

x o I (J
household debt \% in Equat 3.12.3171e study follows Brambor et al. (2006) where

the signific% he margin te ec@household debt on economic growth is calculated
b9
based og&tandard error. >
N

3
Ny
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3.3.3.1 Data and the Variables of the Economic Growth Model

The panel dataset used in this study possesses two main dimensions, n@ross-
sectional dimension consisting of 43 countries and a time series dimensi %yning from
1980 to 2018. For estimation purposes, data were collected from seV(;%urces such as
BIS, DataStream, and the World Bank database. The selected v@}zzre based on the
theoretical framework of the research objectives and the no eltwl'!‘\is study.

The factors that affect the changes in economic a gré?tal formation,

l

population growth, human capital, trade openness, inflation, house ofci}wbt, and
%\Mh}i proXied b%t\eal GDP per

institutional quality. The dependent variable, econo

\GD Y
P pencapita growth was

capita growth. In previous studies on econo% wth,
' t al.,*2011; Gémez-Puig &

found to be a suitable indicator (see B@ g O
Sosvilla-Rivero, 2017; Puente-Ajovig & Sanso r? /Jé\Woo & Kumar, 2015).
) N
GDP per capita growth is define% groﬁ/th of,gross @lestic product per capita in
. . ) : RN
constant prices, acquired from,%o Ba, Ics. <O

O
19

3.3.3.2 Capital \ |

Gross capitalsformation : ?enta@é)'f GDRP is used as a proxy for investment,
which affects ncoac growt t fg(;t)ns variable were also acquired from the World
Bank datab&rdiﬁ gowﬁoclassical growth model, the growth in per capita
incom({&endent on the ini \/Ievel of human and physical capital, and it slowly
cou@over time to its steady state rate, which in turn positively depends on savings
rateand negatively depends on labour force’s growth rate combined with country

preferences and other technological parameters. On the link between capital investment and
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economic growth, Harrod (1939), Domar (1946), and Solow (1956) proposed that gross
capital investment positively affects economic growth. According to Keynes (¥936), the
increased investment in amplified savings encourages financial progressi %me studies
used gross capital formation as proxy for investment (Park et al., 2@

growth is expected to be positively influenced by investment, th is study is proxied
by gross capital formation (GCF). Y'

us, economic

l

. O
3.3.3.3 Population growth ' C}Y‘
Several studies used population growth as a pr for thﬁl el hunq%} capital (see

Cecchetti et al., 2009; Gomez-Puig & Sosvilla- RI ro, 2 ata 0 RTS variable were

mainly retrieved from the World Bank d l@gsear s have ggested a positive link

between economic growth and population growtgz?h, 9£¥Uatlon growth (POPG) is

o =)
expected to negatively affect the Aj Q&

So

[ S
3.3.3.4 Human capital {

’ 2 40

The study employs,life expie t bir a proxy for human capital following
some studies suc astGomez-Pu sville:%fvero (2017) and Sachs and Warner (1997).
‘ S

Data for this c@ w{e t \f;d Q_rpm the World Bank database. As shown in
Jayachandr Ieras' y(zo . a longer life expectancy encourages human capital
accum since a longer tlmei'ﬁorlzon increases the value of investments that pay out
a@ Moreover, better health and education are complementary with a longer life

@ancy (Becker, 2007). Indeed, life expectancy at birth correlates strongly with the

index of human capital per person provided by the Penn World Table version 8.0 (Feenstra
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et al., 2013), years of schooling (Barro & Lee, 2013), and returns on education
(Psacharopoulos, 1994). While some studies found a positive relationship b@uman
capital and economic growth (Radelet, Sachs, & Lee, 2001), others dis %a negative
relationship (Barro, 2003). Consequently, the effect of human capit %\omic growth

is expected to be either positive or negative. \/
The sum of export and import as a percentagedef GDP pr xi.;#trﬁggb'penness
9),

3.3.3.5 Trade openness

Gc’y -Puig &Q?_&/illa-Rivero
Y
(2017) and Woo and Kumar (2015). Data wg ered he WQ\E'Bank database.
0

Past studies, Edwards (1998) and Yani@ 3) d idecge that trade openness

attracted more capital investments. Thas, it is ex \ted\qat ;lbejationship between trade
&

openness and growth is positiv%mosf‘
97, kel & Romer, 1992).

between these variables (Barro & -i- %
(’): Dj N

3.3.3.6 Inflation \
A

based on many studies for exxample Cecchetti et al.

N
S s@s reported a positive link

~t

The inflatio
nq& .
Inflation measukes uncertaint Of'a (country’s economy. It has been found to have a

N
negative rew ip Wi Qhom'@%rowth (Cecchetti et al., 2009; GOmez-Puig &
)
Sosvilla-Rivero, 2017). Barro (2653) found that while growth may be adversely influenced

by , the standard of living may be affected substantially in the long run. Hence, it

@cted that inflation has negative relationship with growth.
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3.3.3.7 Household debt

Cecchetti et al. (2011) and Lombardi et al. (2017) used household deb rm GDP
as an indicator for housheold debt. Household debt is used a tool to sm f%nsumptlon
and engineer the economic activities of a country. Even though it i * d to have a
positive effect on growth, eventually it poses a negative effect. t ies concurred on

the negative relationship between economic growth and ebt run (Cecchetti et al.,

2011; Lombardi et al., 2017). Thus, household debt is ted to ;lve a egatlve sign.

Data for household debt to GDP were retrieved from the BIS dat ase Y'
‘%\
P 4
Y/
3.3.3.8 Institutional quality Ii \ &
Institutional quality is represented bwic mhi Iose{x |:terpret the quality

of institutional factors that may stren rhm ic ¢ a!ggcg)with rising household
tz A

debt. The indices used are bureauc uaﬁt% c@tion (COR)®, government

stability (GS)®, law and order (I_b’\ n ic aorh(l%tablllty (DA). These indices

are sum up and represent the %tltutlo al q Ilty@) which used in the literature to
£y

eviously“been shown to affect favourably on

4 Bureaucratic refers to Ss sme the strength and expertise of the bureaucracy to govern
without dras ges to policy or inter, ns in government services. In countries that score well on
this index;, reaucracy tends to be nomous from political pressure (maximum score: 4 points).
5 Corr refers to an assessment of the level of corruption within the political system (maximum score:
6 points)t
2 t stability refers to an assessment of the government’s ability to execute its declared

ammes, as well as its ability to stay in office (maximum score: 12 points).
" La d order refers to the law subcomponent that measures the strength and impartiality of the legal

, While the order subcomponent is an assessment of the popular observance of the law (maximum

score: 6 points).

8 Democratic accountability refers to an assessment of how well the government responds to its people
(maximum score: 6 points).

84



economic growth (Khan et al., 2019; Law et al., 2017). The indices were obtained from

The International Country Risk Guide database (ICRG).

Table 3.1: List of Variables for RO1 and RO2

N3
O

RO1: To examine the effect of household debt on economic growce investigated

countries.
RO2: To examine the role of institutional quality in the relatio
debt and economic growth in the investigated countri

tween household

Variables Abbcr)?]\”at' Description

Dependent Variable

Economic Growth of real Gross Dom
Growth GDPPCG Product per caplta o)

L
N
"héﬂ[\"krld Bank

Independent Variables N
\ Y‘
+ é The World Bank

Gross capital GCE Gross capital for w a %'ﬂf

formation GDP of the coun% [’ﬁ
Population POPG Population gro O
Human capital HC Life expe of birth S &-\‘
Trade TO Sum of rt nd i YL
openness GDP. [ '7')

Inflation rate INF The o ice,indexas. “ & -
Household HD Cre he ho of the, )
debt \
l%ucracy
tion ( R) G Vi ent
Institutional |I|ty ( Order +
quality ocratic

The World Bank
The World Bank

The World Bank

The World Bank
BIS database/
DataStream

ICRG database

S
RS

RS
N
S

’

S
&
S
N
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3.3.4 Determinants of Household Debt

A starting point for examining trends in household debt borrowing %Xr:ed by

the life cycle and permanent income model of Modigliani (1986) and man (1957). It

refers to household choice of consumption path to maximise utlmer its lifetime,

subjected to intertemporal budget constraints. Tudela and Youn ( used Overlapping
Generation (OLG) model developed by Barnes and OC}) they proposed a
framework for understanding aggregate indebtedness rdin aI optimising

decisions and further adopted the model to explain in borfow;j

h

The model introduced consumption-inc nd\@ inaneg’ motives for

T
borrowing adapted life cycle of household E t|on°f?eh viour (mla\wtandard constant

relative risk aversion (CRRA) preference artial e(? rlunca/erlapplng generation
0

model framework. The model 0#&%

household behaviour and aggre rn Y g,

Ba
\
First, the equation e Ial e househ l @ptlon motive. The path of desired
cy:D| d

consumption over the life i e ¢ A utility function. The utility at date

t of a household Wl@re p@ live IQQ%
\
t+th+ T

\: 1

wrdurable goods, housing services h and non-housing

N

consu t goods ¢, a is a ‘Households have Cobb- Douglas preferences with taste

Utlllty is time-separable § for each period, which could vary over time in
bse to changes in household composition; the discount factor is g =-—. It is

-5

usa@?ld borrowing constraint,

(3.19)
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assumed that households derive no utility from past consumption. y is the coefficient of

relative risk aversions. \q

Secondly, the housing-finance motive for borrowing arises from:ggﬁ)o fund for
alth

home ownership. Hence, in this model, households may hold their n the form of
n ;

financial assets or housing wealth. The financial asset a isw asset that either

accumulated or borrowed at a single fixed nominal interestg. Wue of housing wealth

l

at the end of each period is equal to the number of units sing h W

b
@
is p. Household disposable income is y. The flow bal@ace sheet ¢onst n}t atésx;t +iis
A
P 4
\ g
Qi = Veri T (L + Tepi-1)Aryia + Qt% )h‘b‘i—l Pt+i2éz\ (3.20)
— Qevilesi \) é
é’n); NV
The third motive is consumption:i me,hous old a
.
by saving and dissaving to sm eir Mionﬁ‘ﬁe difference between current

\
income and desired expe 'tureQre from ‘:ye;pa@ desired consumption over the life

cycle and the pattern of,'nq : I—||

age-related premium co elate&c-)&cr aggregate income.

!
ing c&‘ﬁaraint indicates households with no uncertainty

y their price

given by:

N :
om&hoose to be indebted but solvent at death, thus,

const

Q/ resence credit market frictions. Old age borrowing constraint which precludes
h

ouseholds from borrowing in the final period of their lives:

re more often associated with the young, low and declining net worth, as well
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agrny =0 (3.21)
Household behaviour: Households’ optimal non-housing consumptiori&?rived by

maximising Equation 3.19 subject to (3.20) and (3.21). Relative consumsh goods and

housing services in each period is then given by:

Cevi 1= aRpyy Y.

where R, ,; is the (nominal) user cost of housing. In ev iod g Whe last period

L ]

of life, it is given by: % | _\q
__ ew b 4 v (323)
Reyi = o
t+ 1+ Pf+i) (b v \ g
| in@ rate where inflation

hevi @ Dry V: (3.22)

where 1+ pf ;= (1 + 74 qeri/Qeviverr B Oa plus) t

9 3/_%

is measured by expected house pric %ion. I

AN
@ of life, the nominal user
)

(|
cost of housing is simply given stoclgghé‘ui\iq&ktw = q4+n- AS households
e f

have no motive to hold assetsYMd utiity i u@ the no rental housing constraint

'S
imposes a real cost from havifg to_h ing.assets to enjoy housing services. This

change in costs impl@housjhold ill y their behaviour.

&
AggregatioC}m a r%pﬂter&gﬂ household behaviour can be derived by
aggregation %@nerat nsm; as
% g g
t

weighting aggregate is dete ed by the variation in the formation of new young

hous Nm: ~

0 Nyt =MNgpq (3.24)
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Aggregate debt holdings are then given by:

i=10 (3.25)
D, = Zi=1 Niedit c\
where aggregate debt D, depends on the structure of the population debt d of each
cohort, where d is the absolute value of the negative asset holdi f gach cohort.

Following both the relevant economic theory and e 'stiRempirical evidence, this

study incorporates the specification and estimation of hold Wﬁon based on

@
the LCH and PIH (Ando & Modigliani, 1963; Friedmd1957), stfting fa ho@e%ld debt
S
DPPE),

(HD) is a function of GDP per capita growth

population (WPOP), interest rate (LIR), inflatio rate\(\, hom@&.d consumption

(CON), and housing price index (HPI). \O) 6€

\ Y
&
HD = f(GDPPC, U@ ,LIR,INE, ON@I) (3.26)
To capture the effects Wme,’une Il y ; working population, household
consumption, and house prlce:}ue st% s@zihg following household debt model:
HD;, = a, &?ﬁtt,@uw S+ azUN;, + a,WPOP, (3.27)
N
Q’Fu f to "L(j ONie + aghPli + &

where HD; . j %usepobdﬂt fq@}cry iattimet, and HD,_, is the one-period lagged
b4
household Ebt ercentage to GQE;with a, to capture the persistent® within the stock of
~N

debt %%Ning the literature Hartropp (1992). a, is a constant term, «; (j=2...8) are

@; nts for the explanatory variables, namely, GDP per capita growth (GDPPC),

° Household debt is accumulated over time and hence potentially persistent. Hence, HD,_, is incorporated
in the model.
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unemployment (UN), working population (WPOP), interest rate (LIR), inflation rate (INF),

household consumption (CON), and housing price index (HPI). q

Several studies have identified the pivotal role of financial &@pment in
influencing household debt. Financial development acts as an int .eh/ in directing
households’ funds from surplus units to deficit units (Antzou@;soumas, 2010).
Levine (1997) asserted the importance of financial services n (wﬂ'lﬁg financial support to

spur investment activities. The intuition to postulat atl nsni\b?een financial

development and household debt is simple. Financiangation nd i?s frae‘)gfowth of
ord & Faru i, 2 ‘x Financial

H 2
e inan%ﬁﬁeregulation and

) Ir@é model of Justiniano

consumer credit when house prices are higher (C

institutions are tempted to engage in mortga%gcin

increasingly competitive environment ( r%& Peng,
y{&vhen lending constraints

etal. (2016) and Debelle (2004), househo debteE\s{
N

are relaxed, leading to higher Ieva%usehﬁld debt.dn faqc:?:ontemporary findings have
It growt

shown the possible associatio }een ]r h g@house price amplified by broad
money in financially dere arke‘t. ‘;Jl‘ub 4thjaﬁcial excess (Goodhart & Hofmann,

2008; Mian & Sufi, Importa idencewas provided by Dellas and Hess (2005)
and Antzoulatos dhd,_Tsoymas ) cQ&gr’min the significant effect of financial
d Q). g g
development @Qus;ya
forfgthio”

The econo modeHing captures the role of the supply side, namely

il
"

financ lopment, as follow

0 HDi,t = ao + alHDl"t_l + azGDPPClt + (Z3UNl't + a4'WP0PLt (328)

+ a5INFlt + a6L1th + a7CONlt + asHPIlt + angit + Eit
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where HD; . is the household debt of country i at time t, and HD,_; is h&.penod
lagged household debt as a percentage of GDP with a; to captur& rsistent of
household debt. a, is a constant term, a; (j=2...9) are coefﬁment?n(he explanatory
variables, namely GDP per capita income (GDPPC), unemp nt (UN), working
population (WPOP), interest rate (LIR), inflation rate ous‘ehold consumption
(CON), housing price index (HPI), and financial dev ent )( varlables are
transformed into logarithmic form.

The study extended the analysis by cond est ug;‘;-g alternative

proxies such as liquid liability and private z trleveé??om the Financial
t

s@?‘g SQEHIIC banking crises. As

e vi(é%f zero if there is no banking

Structure Development database. In add t

the banking crises dummy (“CRI

suggested by Laeven and Valenqk

crisis in the subsequent fiv yewad theivalu fg@S and so forth if a banking crisis
ars, ;1

occurs in one year, two ye d sq forth,i h!sn@,sequent five years.

NI
3.34.1 Dataa Nof a%}h the} ousehold Debt Model
The pa et usf)hl st ossesses two main dimensions, namely a cross-
sectional n consi ‘Gf é&/‘a)untrles and a time series dimension spanning from
§ S

1980 Data availability on Rouse price and interest rate are incomplete for Argentina

I Arabla respectively, hence excluded from data analysis. For estimation purposes,
bere collected from several sources, such as BIS, DataStream, and the World Bank
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database. The selected variables were based on the theoretical framework of the research

The dependent variable (i.e., household debt) as a percentagKofg is based on the

objectives and the novelty of this study.

3.3.4.2 Household debt

studies of Jappelli et al. (2013), Rubaszek and Serwa (2014), awwﬂan et al. (2017). Data

for the 41 countries spanning the period of 1980-2 e ol;t\neyrom the BIS

database. s I . C}Y'
4 N

3.3.4.3 Income Y- \ Q\Yy

Real GDP is the best proxy for 4 £ﬂ) a’l ; 2(84‘ Meng et al., 2013;

Meniago et al., 2013). Meanwhile, same studie r?l [,)Egper capita as a proxy for

the income of households as it i ost @ppr te t@present household income
% }& &/
se

(Jappelli et al., 2013). Rubaszek%SerI/ u @oss national disposable income

; investigatifig th CD countries and found a strong
’ F &
positive relationship'@%n @b e arghwsehold debt. Meniago et al. (2013)
discovered a positive and sigm 'Iink e‘;ﬁﬂ/een real GDP and household debt. The
¢

finding is suppested Dy th¥ev' e eﬁ;@d by Ma’in et al. (2016). Data for real GDP
per capita v‘(o}) ained the \/\@Bank database. Thus, the current household debt
model ?Aﬂ

: ~ . :
ded to include GB@per capita as a proxy for income and is expected to be

per capita to represent i

N

a positivesor negative influence on household debt.
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3.3.4.4 Unemployment rate

Unemployment rate signals development in the labour market. The\éfrect of
unemployment on household debt has been found to be mixed. Rashid et I% ) asserted
that household debt will significantly decrease if the unemployment rate.%ases. Further,
Meng et al. (2013) and Ma’in et al. (2016) found a negative effect offunemployment on

household debt. This finding indicates that households lose twgburce of income with

high unemployment rates. However, Jappelli et al. (201 n p@?\d statistically

significant coefficient between unemployment rateeiéf)usehol deb I'th'icsgﬁ'dy, data

for unemployment proxied using unemployment rat re objai d from tIQ?. orld Bank
Y/

N

3.3.4.5 Working population A
\? P
Working population represents :g hgusehol& Whoq%ve arole in household debt
(7] <k—

during their working life. Krishnm . ed t{é%y’oung individuals are expected
ing JAge.

to have higher debts dufin tzir wor

S’
‘an\ avoidég'é and normal occurrence for young

database following the Rashid et al. (2017), Park az Le% \19§ and@:&iri et al. (2019).
&

et al. (2001) reached a similar

conclusion that beingd@b d i

dD véﬁrtey (2005) found the likelihood of holding

individuals or houxﬁﬁﬁs Yi
each type of des&ythe ou

:

of'%a@i‘t?/pe of debt compared to total assets decrease
N

with age. e, "workinh Iation‘\\is expected to have a positive relationship with

househmd&)t, measured using\fh}/ percentage of the population aged 15 to 64 over the

total tion following study by Kusairi et al (2019), based on the data retrieved from

th rld Bank database.
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3.3.4.6 Inflation rate

Inflation rates were obtained from the World Bank database and used @many
studies Kusairi et al. (2019) and Rashid et al. (2017). Tudela and Young ( &%nd Debelle
(2004) highlighted that theoretically, high inflation leads to high non%’mterest rates,
which could lower mortgage demand as the part of household i mmhas to be spent
on housing finance increases. Hence, inflation is expected to hawﬂ!gative and significant

effect on household debt because higher inflation rates the aWouseholds to

borrow. Similar results were reported in several stud'§ such as Rhilbri k'an'cé:gﬁ'stafsson

inflaion an hoqu'}old debt in
~

Ne Iinl%@Vveen these two
&

O
S$

(2010), which found a negative relationship be

Australia. In contrast, Meniago et al. (201%gd a

variables in their study on South Africa. o)

3.3.4.7 Lending interest rate ?: é F
e

]
Interest rate plays a crucmo Mrs {ﬁncfficantly monitor the cost of
borrowing. Thus, the len inzest ratfist ma@se that explains households’ debt
2yl
e as

behaviour and used m%i thie iteratt
2013; Meniago et Qb& R Masifi<2014). However, Philbrick and Gustafsson

(2010) and Ras S@al. (fn;

interest rat jUstified’t

oxy (Ma’in et al., 2016; Meng et al.,

!

und @‘ﬂsignificam link between household debt and
N

se Q?_{? data might have already captured the effects. The

data ofh&g interest rate wi trieved from IMF, OECD database, and The World

S
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3.3.4.8 House price

The housing price index is available on the BIS database and has bWEd to
represent the variable of house price in most studies (Ma’in et al., 2016; \tal., 2013;
Rubaszek & Serwa, 2014; Philbrick & Gustafsson, 2010; Wildauer & Stockhammer, 2018).
Meng et al. (2013) showed that house price had a positive effect.on Xﬁhold borrowing.
Meanwhile, Ma’in et al. (2016) found a positive but statist'cal?!gnificant dependency
between house price and debt. Wildauer and Stockham 018) J/ide evidence of a
positive link between real property prices and househald debt. Ru a;zkégﬁé)@é (2014)

found that household debt was positively affecte hOUje ricé in Qe long term.
Y/

Interestingly, Turk (2015) reported a bidirec% latio etween the two variables.
Hence, the relationship between house p@house

t iscgcpected to be positive.
[7]

3.3.4.9 Financial development : 6
&
The financial developmen X E ade\smvailable indicator of financial

development was obtaingd from, the bal ima@ Development Database of IMF.

:
inaticﬂg}f depth (size and liquidity of markets),

o

Financial development@i e

access (ability of i@als aniec§o’access financial services), and efficiency

:

(ability of insti to provi ffﬁa@(i‘a? services at low cost and with sustainable
% N

revenues, % level® aﬁg)&ivity‘z‘@ capital markets). This broad multi-dimensional

approa defining financial{d?\felopment follows the matrix of financial system

charac?g’ cs developed by Svirydzenka (2016). Interestingly, financial development has
be und to facilitate the growth in household debt (Rajan & Zingales, 1996; Kim et al.,

2014). In this study, the relationship is expected to have a positive sign.
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Table 3.2: List of Variables for RO3

RO3: To investigate the influence of financial development on househald Ebt in the
investigated countries.
Variables Abt_)rew Description Exp_e N Source
ation S

Dependent Variable

Household debt HD  The credit to the household of T BIS
the country.

Independent Variables

1. Income GDPPC real GDP per capita The World

| z Bank
2. Working WPOP  Population ages 15-6 The World
population total population) Bank

3. Unemployment UN The unemployme%n the \'l‘ge World

country Bank
4. Inflation rate INF  The inflation rate of counw - The World
Bank
g IMF/The
World
6& Bank/OED
inal

+ The World

5. Lending Interest LIR Lending rate%
rate

6. Household CON Househol

consumption consn@s)n exp pf\x Bank
GD
7. House price HPI T e price index zf.éae + BIS

Svirydzenka
l Q’ (2016)

8. Financial FD .i cial de\gpment + IMF,
development c dex. ; i
5 _]
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3.3.5 The Role of Household Debt in a Crisis

The fourth objective is to investigate household debt as a predictor of &Wbility
of systemic banking crises, following Laeven and Valencia (2013 %choice of
explanatory variables follows Demirguc-Kunt and Detragiache (1%@ 1999) and
modernised by Davis and Karim (2008), which propose that toogmanyifinancial variables

may lead to biased results. Thus, the study excludes do estw!dit as a substitute for

household debt. Furthermore, the study focuses on de@he change in

household debt growth at t—1 based on the studies of eles (2015), Mi n'anﬁl S\NT(2018),
e

S
and Park et al. (2018), which found that the chan house}xo debt gr@%ﬁh hampered
Y

future growth. The indicators of systemic bankinxnses \’mction >f, macroeconomic

variables and financial variables. The n%rm 0\ em%&banking crises is as
follows: NS A
E‘—) Q&

CRISIS = f(GDPG,TB, DEP, L  FISCAL, EC,HDAIDTG,_,) (3.29)

S

lance j o'epi@lation (DEP), lending interest rate
’ 4 F &

L). Meanwhile, the financial variables

&
where CRISIS is systeq':c}mkirr iSis, and @ macroeconomic variables are
a (T

growth in GDP (GDPG)

(LIR), inflation rate (h&
consist of financiahsgnta ion
‘
(HDTG,_,). ) \(J
Fro %wacroegoﬁﬁits fa@s, real GDP growth portrays a good economic
N

conditbﬂ posed to the event‘&jcrisis. Demirgu¢-Kunt and Detragiache (1998) claimed

=}

o

—h

w

—

QD

(@)

D

—~
4“4 %

quse@ debt (HD), and growth in household debt

th pansion of the real side of the economy has been a major source of systemic

@g sector problems. GDP measures economic performance, as high GDP growth

signifies economic expansion, low unemployment rate, high household income, and
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increased aggregate consumption that stimulates economic growth. In contrast, low GDP
growth indicates a higher unemployment rate, negative income, redu@umer
expenditure, and in turn, economic slowdown. Simply put, lower GDP. is due to
adverse economic shocks during a crisis or economic bust. Hence, GDP growth and crisis
is expected to have a negative relationship. 32

Terms of trade are another signal for crises whe it?'f@lated to a country’s
background as an open economy that may be exposed roeco o‘nic anges (Davis

& Karim, 2008). When banking institutions are actively participat g'in'tt:‘ﬁzﬂng and
- -\

investment during an economic boom, local and f n invgst S afe attrqeted to invest

% N
substantial funds, and this decision involve% ofg\ra d aI%gFeign exchange.
While there are market risks such as hi %Wers’ and-fiigher non-performing

loans, financial institutions tend to negdlect the re 0

et al., 2001). Following the evenj%metrf& inf
failure. However, investors ar. }D reali sys@c risk exposure on the balance
sheet (Kaufman & Scott,%%:hus,:l su (zpl ?Zéioration in an economy’s terms of
trade could precipita'tK nking| cr\.md a tive sign is expected in explaining the

&
N
N, l(‘)(./

st rlr)\i-a\:isk1

catastrophe (Borio

—

N
ionq(?established due to banking

relationship.

CQ '

Currenc@ lations arise due t{adverse movements in the trade openness. During

an econo w Iocérl dﬂ!&:y riences appreciation and then depreciates during a
o)
AN S

r nd leverage, low expected values of real activity, low equity values, low risk-free rates and high

preads”. Davis and Karim (2008, p. 91) argued that the banking systemic risk reflects “a correlation of

erformance between institutions”. Liquidity failures of solvent banks that are contagious trigger the crises.

e cases, asymmetric information and associated bank runs precipitate the crises. Illing and Liu (2003,

2006) postulated that the financial system’s exposure generally stems from deteriorating macroeconomic

conditions and, more precisely, from innovative developments in the real economic and financial sectors,
shocks within the financial system, banks’ idiosyncratic risks, and contagion among institutions.
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bust. Thus, currency depreciation reflected in the exchange market risk plays a pivotal role

as one of the early warning signals for banking crises (Demirgii¢-Kunt SQWache,
1998). In addition, Babecky et al. (2012) confirmed that banking cris %e currency
crises and eventually lead to twin crises. Currency depreciation andée expected to
have a positive relationship.

Honohan (2000) highlighted that interest rate fluctu ior‘ﬁkﬁonding to financial
liberalisation may trigger crises. During financial liberaki n, ntewetition in the
banking industry might cause interest rate volatilitysand an accum t'oioe&ystemic

interest rate risk (Davis & Karim, 2008). Therefore, inter‘ost at ervegas a potential
Y/
indicator of banking crises and is expected to havez pog;{ ?T

When the cost of borrowing i@ consu W&Sﬁncrease and inflate
commodity prices. High inflation si@5 policy~aiismanagement, which causes higher
- - - - \
nominal interest rates at the expe ders‘."ng dnﬂa{i@? may also reflect the market
risk of asset price booms (Dav%rim‘ AThe @ed house prices due to financial
liberalisation incorporate@j risk. TRus, i l‘]étibbws been suggested as a significant

¢ &
indicator of banking &ﬁ\in mmy\dies (eiqe(,déy et al., 2017; Kaminsky & Reinhart,

&
1999). Higher inflaﬁqws expec pcre@he probability of a crisis.
@

('J '
Davis a@ (20 ;?u thﬁkﬁood fiscal surplus mirrors government efficiency

{

and an abi:wil out'th

NV
reflechK mismanagement.“g?me countries fell into the global credit crunch due to
dia%fiscal deficits (Bonin et al., 1998). Thus, higher fiscal surplus is expected to

educe the probability of a crisis.

nking s?eiem and reduce crisis. In contrast, low fiscal surplus
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For the financial variables, financial contagion is usually measured using bank

liquidity or broad money, indicating the strong position of financial d&lament in

surviving a crisis. Dawood et al. (2017) suggested that the vulnerability Swncy crises

could also be depicted using broad money as lower ratios indicate weak ability to defend
monetary volatility. However, Laeven and Valencia (2013) categerised"the banking crises

whereby there are significant policy interventions in the b kiWor, such as extensive

liquidity support. Diamond and Dybvig (1983) hypothesi a pec@b&uk runs are the

result of increased liquidity risks. Thus, a systemic bahking crisis'is pr i?te' hﬁzﬁnancial
AN

contagion, either with a negative or a positive sign.

P 4
\ 'V o g \( \,‘T

Another financial variable used by Demir{'Ug'-Kungﬁ\ ragiache\(1998) is private

credit. Since household debt is credit of@finanu instituti it can also represent

the financial variable. In addition, thﬁgious a @‘et al. (2012) shows that
household debt helps predict banh’%es. This expl 'ns{(} ousehold debt ratio to GDP
HD as one important variable }Mcti In @on, empirical literature such as
Buyukkarabacak and Val %:Jor‘g ;j }é(()i@ Mian et al. (2017), and Schularick

and Taylor (2012) h&ﬁg@‘ed @ credi wth HDTG;_, as a powerful predictor
&
of economic mise No ing iit flic?t‘)@typically used in EWS models, in the light
LQ ’
of the discussj%b' e, Db7 Kari.@,(ZOOS) highlighted that the need to include both

private crf'wio to J'G
accumnq{ !

r h HD and HDTG,_, as discussed above (first paragraph of this section) to avoid
-

and oizange in real credit growth indicating credit risk
NV

So, this study rephcszd private credit ratio to GDP and change in real credit

results if too many financial variables are included.
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Thus, a higher HD and HDTG,_, is expected to increase the probability of banking

crises. Hence, the equation in this study considers household debt as a fina%indicator

O

3.3.5.1 Data and List of Variables in the Systemic Banking CrisWdel

of systemic banking crises.

A dummy variable is used in this study to denote the imga(wcrisis on economic

growth. It takes the value of 1 for each observation, othe klnlg a zero value. The

dummy variable is denoted by systemic banking crises ( IS).
Table 3.3: List of Systemic Crises ? ' _\
Systemic Banking Crises \‘g-’ Systgvhlc Banking
Country (Laeven & Valencia, oun rises (Laeven &
2013) ,\) % alencia, 2013)
1
Australia* @ 7 C‘jﬁ 1997
Austria* 2008 K Y 1997
Belgium* 2008 (,) \em? L 2008
Brazil** 1990, 199 P \% ia*% 1997
Canada* exicot{. 1981, 1994
Chile** 198!\ thetﬁd&* 2008
China** New nd*
Colombia** 982; ay* 1991
Czech Republic** ‘-‘ nd** 1992
Denmark* 8 “Rortugal* 2008
Finland* \ 1993 \v Q/RUSSIa** 1998, 2008
France* & 2 Smgapore**
Germany* 2 r\ South Africa**
Greece* \ 200 C—’,‘J Spain* 2008
Hungary 8 Sweden* 1991, 2008
India** 3 ~§s Switzerland* 2008
Indones% 4 7 Thailand** 1983, 1997
Irel 2 08 \,T Turkey** 1982, 2000
\c-) United Kingdom* 2007
2008 United States* 1988, 2007

S
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Data for CRISIS were retrieved from the comprehensive database of Laeven and
Valencia (2013), as shown in Table 3.3. They defined a systemic banking @ed on
two conditions, namely (i) significant signs of financial distress in the b system (as
indicated by significant bank runs, losses in the banking system, and/or bank liquidations)

L »

and (ii) significant banking policy intervention measures in respw significant losses

in the banking system. Y'

The present research is interested to investigate t f oqut as an early
indicator of a systemic banking crisis. Data of househ@ld debt were obtain d'frorh the BIS
A
database which refers to credit to household andspon

-firpn ial 4sectors=~ As for the
\,'?'

fundamental explanatory variables, data wer sou%d f‘gi) \annt@&?a of the World
Bank database and Financial Structure I@(FSD) ableéﬂ.).
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Table 3.4: List of Variables for RO4

RO4: To examine the role of household debt as an indicator in the EWS,in q
predicting the probability of systemic banking crises.
Abbrevi Descripti Expect
eSCI’IptIOH Source

Variables

ation Si

Dependent Variables

Systemic banking  CRISIS Crisis =1, otherwise zero Y‘ Laeven and

crises dummy Valencia
(2013)
Independent Variables Y‘
Household debt HD Credit to the household 1 BIS
percentage of GDP of the y
Household debt HDTG The total of real credit to t .+\d. IS
growth household in US [y)olt&he ' c\),
countr S

GDP growth GDPG real GDP per ca 2 - T The World

Y Bank

Trade balance B Current a counzalanc \ T The World
N W % Bank
o

Nominal DEP Exchange.r sed on The World
depreciation risk e cauntry. Bank

Interest rate RIR %I interes T ,‘&'\' + The World
N

Bank/OECD

Inflation INF %ﬁume?pric 'ndex(é." + The World
Bank
Fiscal surplus/GDP  FISCAL }hcal &Z co@ry - The World
Bank
Financial contagion F he me
reg

QD
c 8
=
@
—h
=
—
=
@
5
<.
o
+

The World
otal Qs/et of the Bank/FSD
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3.4 Data Cleaning

3.4.1 Data Transformation into the Logarithmic Form ? '

Box and Cox (1964) argued that the log-linear model is bett @tisticaﬂy
rmifg

interpreting the dependent and non-dependent variables because transfo data into the

logarithmic form can adjust the scale of values across all v;'ables. However,
transformation into the logarithmic form is not possible orwnh negative values.
Negative values in the logarithmic form are considered I v%ich will affect
the accuracy in estimating the regression. Thus, Johngon (1949) form 'd’a.@'[hod for
%)
negative values in transforming data into the Iogarl‘%)rm}'n tatigtics. @nson (1949)
: o : e e b, 4 :
used the inverse hyperbolic sine (IHS) method, ch has-been.descripéd by Burbidge et

al. (1988), to transform data from negat@ve es,as fngs:
\ Y
A
N
PR o v,
x*=ln<(x+ (x +1)> “ 43-
N N
T J S
where x* is transformed t% a neg ive ‘ilde’bh this study, there are several series
&
of explanatory varia@ousero t datz%&a‘ have negative values such as inflation
and lending interew. ince gat@g\/’alues are considered as missing values in
(’m) ‘¢
the Iogarithm@ the /ata eries vkér_e transformed to positive values first using the
& ! 773

formulas. b 4
T
A\ &’

3.4€rmving Outliers
G e study detected the influential outliers with respect to x and y using Cook’s

Distance Outlier Test (Cook’s D). Cook’s D D; of observation i (for i= 1, ...,n) is defined

(3.30)
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as the sum of all the changes in the regression model when observation i is deleted. A

formula for Cook’s D for identifying influential cases are:

N
G- & e
D, _; (D) A

pé&?
Mduced data set with

where ¥;;, is the estimated mean of y at observation j, based

D = &% M
L k+1 14my 2
\ N
e
where h; is the hat-value for each observa@}ﬁ is ardgz residual. The first
fraction measures discrepancy, and the se%me ure

test for Di (i.e., the F value here meggea)nlx a%lv)
4
D >——— N

(,)Y' \:, ‘Jj’l’;

s,

ra(ig@]ere is no significance
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3.5 Estimation Procedure

RO1 using LSDVC
—1 - To examine the effect of household debt on
economic growth .

43 countries (year 1980

to 2018, average 5
years)

RO2 using LSDVC
- To examine the role played by institutional
quality in the relationship between household

Estimation Techniques
]

———
43 countries (year 1980

to 2018, average 5

probability of systemic banking crises.

debt and economic growth. years)

RO3 using LSDVC 41countries (year 1980

—1-To examine the effect of financial development to 2018, average 5
on household debt. years)
— — T
RO4 using logit
|_| - To examine household debt as an indicator of 41 countries (year 1980
an Early Warning System in predicting the to 2018)

Figure 3.2: Estimation Te |q; uafor Each

3.5.1 Data average

The panel time series are fi

arc@‘mectlve

medqforst ianar C?ults Overall, the panel unit

root test results support the p’% ofLa nit oot @ e level for some variables (see

Appendix 7.6). Hence,

y use,
volatility and to avo@awchk

several papers s ?ha&

transformatio tai

ecchettt
’

-yedr l\éiges of the variables to reduce the
\avmg strong cyclical factors in the data following
ql &()Q\;]?l) and Law and Habibullah (2009). This

e 43 buntries mostly 5-year periods exist (1980-1984,
col

tha?w
b 4
1985-19854@1994, 1995-1 99, 2§?0-2004, 2005-2009, 2010-2014, 2015-2019).

&’

able in Appendix 7.7 and 7.8 report findings from the panel ordinary least square

§tic panel analysis

(POLYS), random and fixed effect regression method. The static panel analysis shows that
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the static panel analysis is not suitable for the model in RO1, RO2 and RO3 since there is
presence of serial correlation and hence the dynamic panel is applied res&% to this
condition. The study also reports the endogeneity results based on hrbin—Wu—

Hausman (DWH) test and the models free from endogeneity problen;]I

3.53 LSDVC Estimation Method Y"

This study employed a bias-correlated LSDV; LSD C (AB), and
LSDVC (BB) estimators mainly for empirical anaIySI evaluating R 1'RC)2\‘€Hd RO3.
The LSDVC was proposed by several scholars 'nclu u (200 b and Kiviet
(2003), Judson and Owen (1999), and Kiviet (1¥)~To in r ss this study
applied LSDVC (AH), LSDVC (AB) YVC sti rs, WhICh stand for
dynamic bias-corrected estimations eloped %so 3{5& siao (1982), Arellano
and Bond (1991), and BIundeII d (1998), ect@ The study employed the

A“’
system-GMM approach to ch k fo ObT \
rp F

In comparing LS ith oth ators through the Monte Carlo
simulation, the resear foundit VC |ded higher performance than LSDV,
Anderson-Hsiao I m tal ; wst@“férence GMM and system GMM estimators

)

in terms of bi d otm an71 re er\(g_ps for a balanced panel (Kiviet, 1995; Judson &

Owen, 19 |\f|'e ir proposition, the system GMM estimator, IV and
GMM ors may display m‘@ properties when N is large. However, they become

a%ﬁ high instrumental variables when there is a small number of cross-sectional

@w the panel.
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Bruno (2005b) demonstrated consistency in the quality of results as opposed to other
estimators in his application of the method to an unbalanced panel. It was furKWrmed
that LSDVC worked best for a small cross-sectional (N) panel sample in (‘H@ison to the
widely used GMM estimator and standard fixed-effect panel esti t;(\se Flannery &
Hankins, 2013). Moreover, the LSDVC estimator offers efficiq% robust estimates
compared to other dynamic estimators; GMM estimators ar, uWause this approach is

characterised by higher root mean square errors (RMS biKAla it is robust as
it provides consistent and efficient estimates since it reselves the persist ci of hBﬁnancial
variables, which is cited as the major cause of seriﬁatign e on\/@., 2008). In
addition, it evades unobserved heterogeneity, aRc:rroe\ \,and fgai'onal dependent

variables particularly related to the fina %(Dang ) Olas’x

Some studies employed LSDV@e itre \s{l? b %}‘ising from small samples
N
and outperforms other dynamic%analﬁes as@ GMM (Peri¢, 2019). For

&
instance, in a recent study, Da 'h. (211 analysed (@capital and funding liquidity on

;J}é iMBRICS (Brazil, Russia, India, China,

and South Africa) cc;gi@ In @ im et al. (2019) applied LSDVC to a
&
sample of 37 bankSsin Malaysi f\mine)ompetition and bank stability. Meanwhile,

Chaudron (2018)e oyevlj in analysing bank interest rate and the profitability of
ceht st

41 Dutch W anotf:e

N
170 ntries in examining'the effect of oil price volatility on economic growth®!,

11 These studies reported the number of observations and cross-sections. Nevertheless, no further diagnostic

test was done for the LSDVC (i.e. unit root test and etc.). Hence, the results obtained were further analysed
for robustness with the different GMM and system GMM dynamic estimators.
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yit = yyi,t—l + x{tﬁ + r]i + Eit; h’l < 111' = 11 ;Nand t= 1; "'ITJ (334)

Where ;. is the dependent variable; x;, is the ((k—1) x1) v (@\; strictly

exogenous explanatory variables; n; is an unobserved individual e nd €;; is an
unobserved white noise disturbance. .i

Collecting observations over time and across individuals glve

Yie =Dn+Wé+e€ (3.35)
where y and W = [y_;: X] are the (NT X %(NT k) at,lceq:r stacked
observations; D the matrix of individual dummi ector of a nlt;ba"ments) n is
the vector of individual effects; € is the v dlsa]er es; aqé\§rs the vector of
coefficients. é

a more general version

Bruno (2005) extend Bun an @yt (200 osu
which allows missing observati e intervalJo, T some individuals. Define a
selection indicator r;; such thal?w 1 |f’y%fq®ved and r;; = 0 otherwise. From
this define the dynamic s@n rule\;ﬂ_J,"l Q%:tmg only the observations that are
usable for the dynar@iel @hose hich both current values and one-time

!

AN
lagged values ar bs ab P (J

5( i y (3.36)
otherWlse 4 \“}' 1,..,Nandt =1,...,T,
O

\.‘w,for any i the number of usable observations is given by T; = ¥'T_, s;;. The total

@r of usable observations is given by n = ¥ T;; and T = N/n denotes the average

group size.

J“/g),

"7/c
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SitVit = Sit(yyi,t_l + x; 8 +n; + eit), i=1,..,Nandt =1, ..., T, 7)

A

The (possibly) unbalanced dynamic model can then be written as E &“3' 3.37 and
formulated in matrix form. For each i define the T X T diagonal ?’@Si =diag (s;¢)-

Define also the (NT x NT) block-diagonal matrix S; =diag (s;): \,

Sy =SDn+SWS§ + Se z 'l\d (3.38)

@
The LSDV estimator is given by 6,¢py = (WQ«)*W sV, r,er_e\(z;?; S —
N

D(D'SD)~1D")S is the symmetric and idempoten% Qri ipin\,é%'utindividual
means and selecting usable observations. V 0\ g
Let y,, denote the (le)wator of t-u;d/‘alues and assume
€it|X,S,m, Veo~i.i.d.N(0,02)Vi, t. 6-7 cons\‘niugr @xpectations below as
6 e,
conditional on (X,S,n,yto),the@as' ive 9\\43'
Ao
E(SLspl —0)'F E[(W] AsW) U 4s€)] (3.39)
’ F &
NS @)

Under our ass@all thle properties rmally distributed variables can be used

@9

&

as in Kiviet (19%)~fbcle;ile the rylls bias approximation. These generalize the

formulae o%ﬁmr‘i v@S )qﬁgrécing the standard within operator with Ag (As S
also matters forthe order of the pp\r?)?imation terms):

S 2T

ci(T™) = oétr(IDg, (3.40)

Q c;(N7IT™Y) = —g2[QW'TIASW + tr(QW ' TTAW) I, 41 (3.41)

+ ZJEqultT(H’HH)Ik+1]Q1

2

.

QD
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cs(NT'T2) = 62(I1){2q1,QW'IIIT'W g4

+ [(@W'TIIT'W qy) + q11tr(QW'TIIT'W) ?
+ 2tr(II'I111'M)q$4 19, } %\

where Q = E[(W'AW) 1= [W' AW + agtr(n’n)ele{]? W = E(W);e, =
(1,0, ...,0)"isa (k x 1) vector; q; = Qey; q11 = e1qq; Ly ist T) matrix with unit
first lower subdiagonal and all other elements equal to zere. ar' increasing level of

accuracy, the following three possible bias approximations emerg .\d, &

< | S
B =ci(T™"); =B, =By + ¢;(N"'T™); B3 =B, + (N 'T72) [~ (3.43)
LSDVC! = LSDV — B)i = 1,23, ] =ah A&O (3.44)

LSDVCl.j is implemented by e -Xtlsdvc:, ort@ree levels of approximation

so S

&/
accuracy and with three alterngtibhitialr i rs: Ar@son-HsiaO (option: initial (ah));

Arellano-Bond (option: i% )); Blu ;ﬁohd&on: initial (bb)).
v &

O

Y
3.5.4 Logit Mod &%

e D, M
The fourthgbctive (RO is’ ai@%? at determining the link between crisis and

<k. S
household % otivatt .gvid@ from the literature that rising household debt
coupled&ising house price m@ﬁose a great risk to economic growth. The multivariate

Iogj@ ach is enthused by Demirgiic-Kunt and Detragiache (1998) to relate the
liketlihood of occurrence or non-occurrence of a banking crisis to a vector of explanatory

variables, depicted in Equations 3.29. The probability that the banking dummy takes a value
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of one (crisis occurs) at a point in time is given by the value of the logistic cumulative

distribution evaluated for the data and parameters at that point in time. Thus\q

Fu 4 3.45
Prob(CRISIS;; = 1) = F(BX;) = e (0 (3.45)

1+ eB'Xie

where CRISIS;; is the banking crisis dummy for country i at W [ is the vector of

coefficients, and X;; is the vector of explanatory varial es,?amely growth of gross
(D

domestic product (GDPG), trade balance (TB), depre P).Jending interest rate

@
(LIR), and inflation rate (INF). The financial variablesiinclude broad m e',/ fiseal balance

A

(FISCAL), financial contagion (FC), household debt (HD), agd growth in hdusehold debt

\t v
istribution. ﬁ. parameters are
obtained by maximum likelihood esti |or-])Nhere

contributes to the joint likelihood funﬁa)so that t\lbgl
% ‘« &
N ,}j QY
T N (3.46)
st

log,L = Z Z[( cmsg%

i=1t=1 P g P o
NUli(ex

_F@] Q @

!
The param@bt ed rﬂ‘ax'n(ﬂ@ing this function are not constant marginal
effects ofX% risiggprob }|I ys@the underlying relationship is non-linear. Rather,
L 9

the marginal, effect of X;; on @,S’Isit is given by the probability of crisis times the

proba f no crisis times the coefficient g;. Since the probabilities depend on the values
0 or a given coefficient, a single explanatory variable can have changing marginal

contributions to the crisis probability depending on its starting level. The logistic
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cumulative distribution shows that an explanatory variable will make marginally little
difference to crisis if the crisis probability is already at the extreme (low or KWW the
crisis probability is around the 0.5 range then a change in the same vari ore likely
to tip the balance and trigger a crisis. The sign of the coefficient still i |cate the direction
of change of the crisis probability. While the sign of the c% ts can easily be
interpreted as representing an increasing or decreasing € fecWrisis probability, the
values are not as intuitive to interpret. Equation 3.46 s he oei\le?of X are not

constant marginal effects of the variable on banking ¢risis probability nie tl&s)\ ariable’s
pI or

effect is conditional upon the values of all other ex y variable ttl Rather, the

s areé@at their sample
mean values. The logistic model has@ﬂeflt 0 eﬁi’ﬁ/ replicable by the

;@nes through the detection

coefficient 5; represents the effect of X;, wh aII

policymakers concerned with potent| S em|c r

N
of the logit linear function. ‘% 0 Qc}c?
The next step is to ass \jual tﬁil glflcaﬁon. This study employed

three different types of m%/ uato? Ak ljpls rmation criterion (AIC), in-sample

classification accurac wms fpl\es, d eiver Operating Characteristic (ROC)

statistics. The Al -per q Qﬁ)}ch of crisis episodes model evaluators are
widely used i ing st Ws&nodels following Kaminsky et al. (1999). AIC is
joint S|g of the re@ggrs byeomparmg the likelihood of the model with that of a
model | Iy the intercept. ﬁi?r’naller AIC indicates a better model. The prediction

f crisis episodes reports the percentage of crises that are correctly classified, the
ercéntage of non-crises that are correctly classified, and the total percentage of

observations that are correctly classified. The model appears to perform fairly well, as the
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overall classification accuracy varies between 67% and 84%, while up to 70% of the

banking crises are accurately classified. The third model assessor is K&staﬂstic,

following Minoiu et al. (2015) and Comelli (2014), and is used to meas!rG@rovements

of the predictive power of the benchmark model. The ROC depicts the relationship between
true and false positives for a range of probability thresholds. A highertvalue of the ROC

statistic depicts a better model. These three model evalu orWery useful for policy

making purposes in choosing the most consistent and t p sir@aﬂodel.
@

\J
1.0
3.6 Chapter Summary 2 e

research objectives outlined in Chapte@sio
source of data along with the variables and tﬁ ) si&s, this chapter discussed
the data cleaning process as well @g}c g iqu@ed to derive the results.

>

S
1o,
)
e 4

114



