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The	 general	 autoregressive	 conditional	
heteroscedasticity,	 (GARCH)	 family	 has	 become	 more	
efficient	 in	 fitting	 financial	 data	 as	 it	 consists	 of	 the	
second	 order	moment	 that	measures	 the	 time-variant	
of	 the	 volatility	 data.	 However,	 GARCH	 may	 fail	 to	 fit	
some	 high	 frequency	 financial	 data	 with	 large	 jumps	
called	 outliers.	 In	 this	 research,	 GARCH	 parameters	
were	 estimated	 using	 least	 absolute	 median	 (LAM).	
The	 LAM	 estimator	 was	 developed	 using	 Bahadur	

representation	 and	 Taylor	 expansion	 to	 speed	 up	 its	
iteration	 process.	 This	 research	 managed	 to	 obtain	
the	 asymptotic	 normal	 distribution	 for	 LAM-ARCH	 and	
LAM-GARCH.	 This	 asymptotic	 distribution	 was	 used	
to	 develop	 test	 statistics	 to	 test	 the	 performance	 of	
estimated	 parameters.	 This	 asymptotic	 distribution	 is	
an	extension	of	 the	 special	 case	of	 quantile	 regression	
to	 the	 GARCH	 model.	 Iteration	 processes	 are	 needed	
to	 obtain	 the	 parameters.	 This	 was	 performed	 using	
the	 modified	 idea	 of	 least	 median	 square	 regression.	
Simple	 tests	 like	 the	 box	 plot	 and	 average	 absolute	
error,	(AAE)	were	also	used	to	test	its	performance.	The	
model	developed	was	then	validated	through	simulation	
analysis	and	hypothesis	testing.	Based	on	the	simulation	
analysis,	the	LAM	estimator	produced	stable	parameters	
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Construction	project	is	shrouded	with	various	aspects	of	
risks,	which	includes	risks	related	to	design	professionals	
and	design	works.	 In	order	 to	 complete	a	 construction	
project	 successfully,	 the	 parties	 involved	must	 be	 able	
to	manage	the	risks.	Although	the	need	and	importance	
of	 risk	 management	 cannot	 be	 denied,	 the	 standard	
of	 risk	 management	 among	 the	 parties	 involved	 in	
a	 construction	 project	 in	 Malaysia	 differs	 from	 one	
company	 to	 another.	 This	 is	 due	 to	 various	 factors	
such	 as	 the	 company	 resources	 for	 risk	 management,	
types	 and	 size	 of	 the	 project.	 As	 such	 there	 is	 a	 need	
to	 standardize	 the	 basic	 practice	 of	 risk	 management	
among	 the	 parties	 involved,	 to	 secure	 the	 safety	 and	
proper	performance	of	the	project.	This	can	be	achieved	
through	 legal	measures,	where	certain	requirement	on	
risk	 management	 can	 be	 imposed	 to	 ensure	 the	 least	
required	 practice	 of	 risk	 management	 is	 exercised.	
This	 research	 is	 meant	 to	 look	 at	 the	 risks	 associated	
with	 design	 professionals	 and	 design	works	 under	 the	
traditional	procurement	route	 in	Malaysia	and	the	role	
of	 Malaysian	 law	 in	 corresponding	 to	 the	 practice	 of	
standard	 risk	 management	 by	 the	 parties	 involved.	 In	
achieving	the	objective,	research	instrument	in	form	of	
questionnaire	 survey,	 in-depth	 interviews	 and	 expert	
interview	 were	 adopted.	 The	 questionnaire	 survey	 is	

meant	 to	 get	 the	 general	 perceptions	 from	 architects	
and	engineers	on	the	problem	statement.	Based	on	the	
replies,	further	in-depth	data	collection	was	conducted,	
in	 the	 form	 of	 semi-structured	 interview.	 Finally,	 the	
data	 were	 evaluated	 by	 experts,	 which	 concluded	 the	
triangulation	approach.	Triangulation	approach	adopted	
in	this	research	will	produce	a	robust	and	reliable	data.	
From	 the	 analysis	 of	 the	 data,	 it	was	 found	 that	 there	
are	aspects	of	design	works	which	lead	to	the	occurrence	
of	 design	 related	 risks.	 Such	 risks	 emanated	 from	 the	
designers	professional	duty	as	well	as	from	the	structure	
of	 the	 traditional	 procurement	 system.	 In	 addition	 to	
this,	with	regards	 to	 the	 legal	provisions	on	design	risk	
management,	 several	 aspects	 of	 the	 law	 of	 contract,	
tort	 and	 statutory	 provisions	 have	 to	 be	 addressed	 to	
correspond	 to	 design	 risk	 management	 needs.	 While	
the	 structure	 available	 is	 ready	 for	 the	 law	 to	 be	 an	
efficient	 force	 in	 ensuring	 proper	 risk	 management	
practice	 among	 the	 designers,	 the	 lacking	 of	 effort	 to	
affect	it	undermined	the	crucial	role	of	the	law	itself.	The	
research	 also	 found	 out	 that	 there	 are	 certain	 aspects	
of	 the	 law	 that	 are	 not	 being	 fully	 understood	 by	 the	
respondents.	This	factor	also	leads	to	the	occurrence	of	
design	 related	 risks.	 Accordingly,	 based	 on	 the	 above,	
an	 outline	 on	 certain	 areas	 in	 connection	 to	 the	 laws	
and	 design	 risks	 that	 can	 be	 improved	 was	 prepared.	
The	 identification	 and	 recommendation	 of	 areas	 to	 be	
improved	is	hoped	will	provide	those	involved	with	the	
construction	 industry	 guidelines	 to	 develop	 framework	
for	 an	 efficient	 design	 risk	management	 practice	 to	 be	
established.
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Agile	 methodology	 emerged	 in	 response	 to	 the	
recognition	 of	 the	 importance	 of	 humanistic	 aspects	
in	 software	 engineering	 (SE).	However,	 there	 is	 lack	 of	
empirical	evidence	that	supports	its	effectiveness	in	SE.	
The	lack	of	empirical	evidence	demands	more	research	in	
this	field	to	generate	more	empirical	data.	Therefore,	the	
first	aim	of	this	research	is	to	investigate	empirically	the	
effect	of	agile	methodology	on	the	members	of	software	
development	 teams.	 To	 achieve	 this	 goal,	 a	 series	 of	
longitudinal	empirical	 studies	were	carried	out	 in	both	
academic	 and	 industrial	 settings.	 For	 the	 academic	
setting,	 Universiti	 Utara	 Malaysia	 (UUM)	 was	 chosen	
because	participants	are	representative	sample	enrolled	
in	a	project-based	course	that	requires	them	to	develop	
an	application	 in	a	 team.	Three	replicated	experiments	
and	 two	 case	 studies	 were	 carried	 out.	 To	 generalize	
findings,	an	empirical	inquiry	in	the	form	of	a	case	study	
was	 carried	out	 in	 a	 computer	 centre	 in	Malaysia.	 The	
case	study	focused	on	four	software	development	teams	
working	 on	 different	 applications	 in	 an	 organization.	
Both	 quantitative	 and	 qualitative	 analyses	 were	 used	
to	triangulate	and	strengthen	the	empirical	results.	The	
humanistic	 aspect	 in	 SE	 that	 was	 addressed	 was	 the	
impact	 of	 an	 agile	methodology	 on	work-related	well-
being	 and	 positive	 affectivity	 of	 team	 members.	 The	
study	findings	indicate	that,	the	agile	methodology	does	
not	have	a	statistically	significant	effect	on	both	aspects.	

However,	 it	does	have	a	 significant	 impact	on	software	
quality.	 To	 further	 understand	 the	 humanistic	 issues,	
a	 follow	up	 study	on	 the	 personality	 type	 composition	
was	 carried	 out.	 It	 was	 observed	 that	 the	 presence	 of	
certain	 personality	 types	 amongst	 team	 members	 did	
contribute	 to	 the	 success	 of	 a	 software	 development	
team.	 Understanding	 human	 potential	 in	 teams	 is	
crucial	 because	 having	 the	 right	 people	 in	 a	 team	 can	
impact	team	performance.	However,	to	date,	there	is	no	
consensus	 on	 the	 right	 composition	 of	 team	members	
because	 team	 dynamism	 and	 its	 interrelated	 factors	
are	complex	to	uncover.	Therefore,	findings	from	these	
empirical	 studies	 were	 further	 used	 to	 design	 a	 team	
performance	 prediction	 model	 (eTiPs).	 A	 knowledge	
discovery	 in	 databases	 (KDD)	 approach	 was	 used	 as	 a	
guide	to	establish	the	prediction	model.	Four	predictor	
variables—prior	 academic	 achievement,	 personality	
types,	 team	 personality	 diversity,	 and	 software	
methodology—were	 used	 to	 train,	 test,	 and	 validate	
the	prediction	model.	Three	data	mining	techniques—a	
classical	 logistic	 regression,	 decision	 trees,	 and	 rough	
set—were	 compared	 to	 determine	 the	 best	 technique	
for	 identifying	 association	 patterns	 in	 the	 data	 and	 to	
achieve	 optimal	 classification	 accuracy.	 The	 rough	 set	
technique	was	proved	to	be	the	most	suitable	technique	
for	designing	the	prediction	model.	The	designed	model	
was	further	cross-validated	using	an	area	under	receiver	
operating	characteristic	(ROC)	curve	and	new	data	sets.	
Results	 show	 that	 the	 eTiPs	 prediction	 model	 has	 the	
potential	 to	 become	 a	 useful	 tool	 for	 decision-makers.	
This	 research	 contributes	 by	 providing	 additional	
empirical	 evidence	 that	 addresses	 the	 humanistic	
aspects	 in	 software	 engineering.	 The	 outcome	 of	 this	
research	 is	 a	 team	performance	 prediction	model	 that	
can	assist	decision	makers	 in	determining	 the	effective	
team	composition.

in	terms	of	less	variability	compared	to	other	estimators	
considered	in	this	research.	Hypothesis	testing	showed	
that	the	parameters	are	well	estimated.	Throughout	the	
research,	estimation	method	in	the	form	of	a	LAM-ARCH	
model	with	asymptotic	normal	distribution	is	developed.	
The	LAM-GARCH	model,	an	extension	 from	LAM-ARCH	
with	 asymptotic	 normal	 distribution	 together	 with	 its	
procedure	to	assess	 the	performance	of	 the	estimated	
parameters	 is	 achieved.	 An	 autocorrelation	 test	 to	

access	the	behaviour	of	the	model	based	on	its	residuals	
and	test	statistics	for	assessing	the	performance	of	the	
methods	 developed.	 Applications	 to	 real	 data	 provide	
insights	on	the	usability	of	the	method	developed	using	
three	data	series.	LAM	can	estimate	good	parameters	of	
all	the	real	series.




