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Es4ma4on	for	domains	

Measures	of	precision	(MSE)	are	usually	
computed	to	evaluate	the	quality	of	a	
popula4on	parameter	es4mate	and	to	obtain	
valid	inferences.		
The	es4ma4on	method	and	the	sampling	design	
determine	the	proper4es	of	the	MSE	and	of	the	
sampling	error	.		

Title/date	



Es4ma4on	for	domains:	
	direct	es4mators	

•  The	basic	design-consistent	Horvitz-Thompson	
es7mator	is	the	most	natural	es4mator	to	use	
if	there	is	no	auxiliary	informa4on	available	at	
the	es4ma4on	stage.		
	

	SAE	generally	include	direct	es4mates	 	 	
	where	sampling	weights,	calibra4on,	re- 		
	weigh4ng	had	their	effect	
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Es4ma4on	dor	domains:	
	direct	es4mators	

•  Proper	es4ma4on	conforms	to	the	sampling	
design.	

•  	Sampling	weights	are	incorporated	in	the	
es4ma4on	process	

•  Sampling	weights	derive	from:	stra4fica4on,	
clustering,	and	mul4-phase	or	mul4-stage	
informa4on	
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Es4ma4on	for	domains:	
	direct	es4mators	

	
Use	auxiliary	data	whenever	possible	to	improve	
the	reliability	of	the	es4mates	(decrease	MSE).	
Evaluate	the	use	of	the	auxiliary	data.		
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Es4ma4on	for	domains:		
direct	es4mators	

	
Stat	Canada	sugges4on	1:	
	

“Whenever	auxiliary	data	are	available	for	sample	units,	
together	with	known	popula4on	totals	for	such	data,	consider	
using	calibra4on	es4ma4on	(“evolu4on	of	HT	es4mator!”)	so	
that	the	weighted	auxiliary	data	add	up	to	these	known	totals.	
This	may	result	in	improved	precision	and	lead	to	greater	
consistency	between	es4mates	from	various	sources.”	
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Es4ma4on	for	domains:	
	direct	es4mators	

	
Stat	Canada	sugges4on	2:	

“Incorporate	the	requirements	of	small	domains	of	interest	at	the	
sampling	design	and	sample	alloca4on	stages	(Singh,	Gambino	and	
Mantel,	1994).	
	If	this	is	not	possible	at	the	design	stage,	or	if	the	domains	are	only	
specified	at	a	later	stage,	consider	special	es4ma4on	methods	(small	
area	es4mators)	at	the	es4ma4on	stage.	These	methods	“borrow	
strength”	from	related	areas	(or	domains)	to	minimize	the	mean	
square	error	of	the	resul4ng	es4mator	(Platek	et	al.,	1987;	Ghosh	and	
Rao,	1994;	Rao,	1999).”	
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Example:	es4ma4on	for	domains	
Happy	Land	Food	Survey	
Stra4fied	two	stage	sample	survey	
	H=5	strata;	N=20000	households	
	A=	200	villages	in	HL	(clusters)	
	a=50	sampled	villages	
	
•  n=500	households	
•  Complete	coverage	of	the	target	popula4on	
•  Full	response	of	the	interviewed	households	



Target	Popula4on	
(households	in	HL)	
Divided	into	4	Zones	

Northern	
HL	

50	
villages	

Every	
village:200	
households	

Western	
HL	

Central	
HL	

Eastern	
HL	

Southern	
HL	

50	
villages	

50	
villages	

50	
villages	

50	
villages	

Every	
village:200	
households	

Every	
village:200	
households	

Every	
village:200	
households	

Every	
village:200	
households	



Sample	design	and	selec4on	
(ul4mate	sampling	units	

households	in	HL)	
Divided	into	4	Strata	

Northern	HL	 Central	HL	 Eastern	
HL	

Western	
HL	

Srs		of	10	
clusters		out	

of	
50	clusters		

Srs	of	13	
clusters	
out	of	50		
clusters		

Srs	of	6	
clusters	
out	of	50	
clusters	

Srs	of	7	
clusters	
out	of	50	
clusters	

Srs	of	10	hhs	
out	of	200	hhs	

Srs	of	10	hhs	
out	of	200	hhs	

Srs	of	10	hhs	
out	of	200	hhs	

Srs	of	10	
hhs	out	of	
200	hhs	

stra4fica4on	

1st	STAGE	
selec4on	

2nd	STAGE	
selec4on	

Southern	
HL	

Srs	of	14	
clusters	
out	of	50	
clusters	

Srs	of	10	
hhs	out	of	
200	hhs	









Probability	of	inclusion	of	k-th	hh	

This	is	what	I	need:	1/πk=ak		
Sampling	weight	for	the	k-th	household	
πk=	πhi	x	πhk|i	
	
πhi			
probability	of	inclusion	of	the	village	(h-th	stratum)	
πhk|i		
probability	of	inclusion	of	the	household,	given	that	
the	i-th	village	is	included		(h-th	stratum)	


