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SSRMC	Time	Series	Analysis	
	

Topic	One:	Regression	with	Time	Series	Data	(Stationary	Variables)	
	

STATA	Codes	and	Outputs		
	
1. Finite	Distributed	Lags	Model	(Slides	12	–	14)		
	
use	okun,	clear			
*	tq()	transforms	the	input	into	integer	equivalent	of	the	number	of	quarters	have	passed	since	the	
first	one	in	1960.		
*	_n-1:	increment	the	observations	by	1	
generate	date	=	tq(1985q2)	+	_n-1			
list	date	in	1	

	
format	%tq	date	
list	date	in	1	

	
*	tsset	declares	the	variable	to	be	time-series.		
tsset	date	
	

	
label	var	u	"%	Unemployed"	
label	var	g	"%	GDP	growth"	
tsline	u	g,	lpattern(solid	dash)	
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*	L.		:		lag(-1)	
*	L2.		:		lag(-2)	
*	D.		:		first	difference	
*	D.		:		difference	of	difference	
	
list	date	u	L.u	D.u	g	L1.g	L2.g	L3.g	in	1/5	

	
	
list	date	u	L.u	D.u	g	L1.g	L2.g	L3.g	in	96/98	

	
	
regress	D.u	L(0/3).g	

	
regress	D.u	L(0/2).g		
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2. The	k-th	order	sample	autocorrelation	(Slides	16	-	18)	
	
*	ac:	computes	sample	autocorrelations	
*	lag(12):	computes	autocorrelations	up	to	12	periods	apart	
*	generate(ac_g):	save	the	autocorrelation	coefficients	in	variable	named	ac_g	
	
ac	g,	lags(12)	generate(ac_g)	
	

	
	
gen	z=sqrt(e(N))*ac_g	
list	ac_g	z	in	1/12	

	
	
3. Correlogram	(Slides	18	-	21)	
	
use	phillips_aus,	clear	
generate	date	=	tq(1987q1)	+	_n-1	
format	%tq	date	
tsset	date	
	
tsline	inf	
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tsline	D.u	

	
reg	inf	D.u	

	
	
*	predict:	save	residuals	in	a	variable	named	ehat	
predict	ehat,	res	
	
ac	ehat,	lags(12)	generate(rk)	
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list	rk	in	1/5	

	
4. LM	tests	(Slides	22	-	24)	
	
reg	inf	D.u	
predict	ehat,	res	
	
*	LM	test	for	AR(1)	:	Method	1	(delete	the	first	observation)	
quietly	regress	ehat	D.u	L.ehat	
di	"Observations	=	"	e(N)	"	and	TR2	=	"	e(N)*e(r2)	
	

	
	
*	LM	test	for	AR(1)	:	Method	2	(Replace	ehat[1]	with	zero)	
replace	ehat	=	0	in	1	
quietly	regress	ehat	D.u	L.ehat	
di	"Observations	=	"	e(N)	"	and	TR2	=	"	e(N)*e(r2)	
drop	ehat	
	

	
	
*	LM	test	for	AR(4):	Method	1	(delete	the	first	four	observations)	
reg	inf	D.u	
predict	ehat,	res	
	
quietly	regress	ehat	D.u	L(1/4).ehat	
di	"Observations	=	"	e(N)	"	and	TR2	=	"	e(N)*e(r2)	
	

	
	
*	LM	test	for	AR(4):	Method	2	(Replace	ehat[-3]	to	ehat[1]	with	zero	such	that	the	first	four	lagged	
terms	can	be	used	in	the	regression)	
set	obs	94																																			//	add	3	observations	to	data	
gsort	-date																																		//	moves	missing	observations	to	end	
replace	date	=	date[_n-1]	-	1	if	missing(date)	//	creates	dates	for	missing	obs	
replace	ehat	=	0	if	missing(ehat)												//	puts	zeros	in	for	missing	ehats	
sort	date																																				//	re-sort	data	into	ascending	order	
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regress	ehat	D.u	L(1/4).ehat	
di	"Observations	=	"	e(N)	"	and	TR2	=	"	e(N)*e(r2)	
	

	
	
*	Using	the	built-in	bgodfrey	command	to	test	the	AR(1)	and	AR(4)	alternatives	
regress	inf	D.u	
predict	ehat,	res	
estat	bgodfrey,	lags(1)	

	
estat	bgodfrey,	lags(4)	

	
5. OLS	with	HAC	standard	errors	(Slides	27	-	28	)	
	
*	calculate	bandwidth	(the	number	of	lags	in	the	next	step)	
scalar	B	=	round(4*(e(N)/100)^(2/9))	
scalar	list	B	
	
*	calculate	and	store	the	standard	OLS	coefficient	estimates	
regress	inf	D.u	
estimates	store	Wrong_SE														//estimate	names	are	case	sensitive	

	
	
*	calculate	and	store	the	HAC	coefficient	estimates	
newey	inf	D.u,	lag(4)		
estimates	store	HAC_4	
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*	Display	results	
ssc	install	estout,	replace																	//	install	estout	to	use	the	following	command	
esttab	Wrong_SE	HAC_4,	title("Dependent	Variable:	inf")	mtitles("LS"	"HAC(4)")	scalars	(r2	r2_a	
rss	aic),	using	output.rtf,	append	
	

	
		
	
6. Nonlinear	least	squares	of	AR(1)	regression	model	(Slide	31)	
	
*	nl:	nonlinear	regression	
*	You	must	enclose	the	entire	equation	in	parentheses,	each	parameter	in	braces,	and	all	variables	
in	the	variables(varlist)	part.		
	
nl	(inf	=	{b1}*(1-{rho})	+	{b2}*D.u	+	{rho}*L.inf	-	{rho}*{b2}*L.D.u),	variables(inf	D.u	L.inf	L.D.u)	
estimates	store	NL	
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7. ARDL(1,1)	and	ARDL(1,0)	models	(Slides	32	–	34)	
	
regress	inf	L.inf	D.u	L.D.u	
estimates	store	ARDL_1_1	

	
	
testnl	_b[L.D.u]=-_b[L.inf]*_b[D.u]	

	
	
regress	inf	L.inf	D.u	
estimates	store	ARDL_1_0	
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esttab	Wrong_SE	HAC_4	NL	ARDL_1_1	ARDL_1_0,	scalars(r2_a	rss	aic)	mtitles("OLS"	"HAC(4)"	
"Nonlinear"	"ARDL	(1,1)"	"	ARDL	(0,1)"),	using	outputs.rft,	replace	
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8. Autoregressive	Distributed	Lag	(ARDL)	Models	(Slide	37	–	40)		
	
*		Philips	Curve	Example:		
	
quietly	regress	inf	L.inf	D.u	
estat	bgodfrey,	lags(1	2	3	4	5)	

	
	
*	forvalues:	loop	over	consecutive	values	in	commands	included	in	braces	
*	quietly:	suppress	outputs	
*	scalar:	defines	the	contents	of	a	scalar	variable	(numerial	or	string	value)	
*	if	date	>=	tq(1988q3):	make	sure	sample	size	is	the	same	in	each	step.		
	
forvalues	q=0/1	{	
			forvalues	p=1/6	{	
						quietly	regress	inf	L(1/`p').inf	L(0/`q').D.u	if	date	>=	tq(1988q3)	
						display	"p=`p'		q=`q'"	
						scalar	aic	=	ln(e(rss)/e(N))+2*e(rank)/e(N)		
						scalar	sc	=	ln(e(rss)/e(N))+e(rank)*ln(e(N))/e(N)	
						scalar	obs	=	e(N)	
						scalar	list	aic	sc	obs		
						}	
			}	
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regress	L(0/4).inf	D.u	
	

	
	

	
	
*		Okun’s	Law	Example:		
	
use	okun,	clear	
generate	date	=	tq(1985q2)	+	_n-1	
format	%tq	date	
tsset	date	
	
reg	D.u	L(0/2).g		
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estat	bgodfrey,	lags(1	2	3	4	5)	

	
forvalues	q=1/3	{	
			forvalues	p=0/2	{	
						quietly	regress	L(0/`p').D.u	L(0/`q').g	if	date	>=	tq(1986q1)	
						display	"p=`p'		q=`q'"	
						scalar	aic	=	ln(e(rss)/e(N))+2*e(rank)/e(N)		
						scalar	sc	=	ln(e(rss)/e(N))+e(rank)*ln(e(N))/e(N)	
						scalar	obs	=	e(N)	
						scalar	list	aic	sc	obs		
						}	
			}	

	 	
	
reg	D.u	L.D.u	L(0/1).g	
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estat	bgodfrey,	lags(1	2	3	4	5)	

	
	
*		When	ACI	and	SC	do	not	agree:		
	
forvalues	p=1/5	{	
		qui	reg	g	L(1/`p').g	if	date>	tq(1986q2)	
		display	"p=`p'"	
						scalar	aic	=	ln(e(rss)/e(N))+2*e(rank)/e(N)		
						scalar	sc	=	ln(e(rss)/e(N))+e(rank)*ln(e(N))/e(N)	
						scalar	obs	=	e(N)	
						scalar	list	aic	sc	obs		
		}	

	
	
reg	g	L(1/2).g	
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estat	bgodfrey,	lags(1	2	3	4	5)	
	

	
	
	
9. Exponential	Smoothing	(Slides	44	–	46)		
	
use	okun,	clear	
generate	date	=	tq(1985q2)	+	_n-1	
format	%tq	date	
tsset	date	
	
tsappend,	add(1)	
tssmooth	exponential	sm2=g,	parms(.8)	

	
	
tsline	sm2	g,	legend(lab	(1	"G")	lab(2	"Ghat"))	title(alpha=0.8)	lpattern(solid	dash)	
	

	
	
scalar	f2	=	.8*g[98]+(1-.8)*sm2[98]	
scalar	list	f2	
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tssmooth	exponential	sm3=g	

	
	
tsline	sm3	g,	legend(lab	(1	"G")	lab(2	"Ghat"))	title(alpha=0.38)	lpattern(solid	dash)	
	

	
	
scalar	f3	=	r(alpha)*g[98]+(1-r(alpha))*sm3[98]	
scalar	list	f3	

	
	
list	sm3	in	99	
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10. Impact	and	Delay	Multipliers	from	Okun's	ARDL(1,1)	model	(Slides	49	&	50)	
	
regress	D.u	L.D.u	L(0/1).g		
	
scalar	b0	=	_b[g]	
scalar	b1	=	_b[L1.D.u]*b0+_b[L1.g]	
scalar	b2	=	b1*_b[L1.D.u]	
scalar	list	b0	b1	b2			

	
	
*	An	alternative	method:	Exploiting	variable	creation	
regress	D.u	L.D.u	L(0/1).g	
gen	mult	=	_b[g]	in	1	
replace	mult	=	L.mult*_b[L1.D.u]+_b[L1.g]	in	2	
replace	mult	=	L.mult*_b[L1.D.u]	in	3/8	
list	mult	in	1/8	

	
gen	lag	=	_n-1	in	1/8	
line	mult	lag	in	1/8	
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