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Abstract

Chinese Labor Force Survey was first conducted in November, 2005, and
was conducted twice in 2006. It has become a quarterly survey since 2007. [t
has a stratified multi — stage sampling design with each province as a subpopula-
tion. In some provinces, two — stage sampling design is used, and in some prov-
inces, three — stage sampling design is used, and in other provinces, four — stage
sampling design is used. As an example, in four — stage sampling design, the
primary sampling units are county — level units, the secondary sampling units are
town — level units, the tertiary sampling units are village —level units, and the ulti-
mate sampling units are section - level units. The National Bureau of Ghina de-
cides to rotate not only the ultimate sampling units, but also the several up - level
sampling units because of worry of the up - level sampling units’ contaminating
the survey data. It is a new problem, since none of the countries or districts in the
world undertake this kind of sample rotation in their own National Labor Force Sur-
veys.

For convenience, the sample rotation of rotating different level of sampling u-
nits simultaneously is called multi — level sample rotation subseguently. When a
multi — level sample rotation is undertaken, three goals should be generally a-
chieved. The first one is the sample sizes of different level units should not be
changed during rotation processes; the second one is the sample overlap propor-
tions for different level units at different time periods should not be changed; the
third one is certain sample overlap proportions for ultimate sampling units should
be maintained for the two successive periods and the same period of two succes-
sive years, respectively. The main purpose of the first goal is to save costs and
facilitate the field survey. The main purpose of the second goal is to guarantee the
comparability of the estimates of different time points. The main purpose of the
third goal is to improve the accuracy of the estimates of two successive periods

and the same period of two successive years, respectively. The question is what



kind of multi — level sample rotation methods can meet these three goals.

The Statistics Bureau of Ministry of Internal Affairs and Communications of
Japan has developed a two — layer sample rotation method for its Labor Force Sur-
vey. And this method keeps the sample size of every level units unchanged, and
also keeps the sample overlap proportions for ultimate sampling units unchanged
during rotation process, and further gives a 50% overlap rates for both the two
successive months and the same month of two successive years. The National
Bureau of China also developed a two — layer sample rotation method for Chinese
Labor Force Survey, but this method has a main shortage, namely the sample size
of the units above the ultimate sampling units can not be kept fixed. No muiti -
level sample rotation method has been developed except these two ones. The
main reason for it lies two aspects. The first one is only the usual sample rotation
or two — layer sample rotation is needed because the two — stage sampling design
is usually employed in large scale sampling surveys in other countries or districts.
The second one is there is no necessary to use three — layer or four - layer sample
rotation even if for large scale continuous surveys with three — stage or four —
stage sampling designs since the up — level sampling units’ not contaminating sur-
vey data.

How do you develop multi — layer sample rotation methods? Three main ideas
can be extracted after examining the Japanese two —~ layer sample rotation method
carefully. The first one is all the rotations for different level units should be con-
ducted simultaneously; the second one is all different sampling units should have
an active sample rotation; the third one is the sampile rotation of the down — level
sampling units should be conducted within the corresponding up - level sampling
units.

According to these three ideas, 21 multi ~ layer sample rotation methods can
be developed for quarterly surveys, and 20 multi — layer sample rotation methods
can be developed for monthly surveys. These multi — layer sample rotationmeth-
ods constitute an innovation of this book. In the 21 multi — layer sample rotation
methods for quarterly surveys, 8 methods are for two - stage sampling designs, 8
methods are for three — stage sampling designs, 5 methods are for four — stage
sampling designs. In the 20 multi — layer sample rotation methods for monthly sur-
veys, 11 methods are for two ~ stage sampling designs, 6 methods are for three —



stage sampling designs, 3 methods are for four — stage sampling designs.

The rotation processes for different multi — layer sample rotation methods are
similar. Take [6 -6-6 (12)] [3-9-3 (6)], a two — layer sample rotation
method for monthly surveys with two — stage sampling design, as an example.
For the rotation process of the primary sampling units, a primary sampling unit re-
ceives 6 interviews continuously when entering the sample for the first time, then
leaves the sample for half a year, after that, continuously receives 6 interviews a-
gain, finally leaves the sample permanently. For the rotation process of the sec-
ondary sampling units, a secondary sampling unit receives 3 interviews continu-
ously when entering the sample for the first time, then leaves the sample for 9
months, after that, continuously receives 3 interviews again, finally leaves the
sample permanently. For the relationship of the rotation processes of the two lev-
els of sampling units, the rotation process of the secondary sampling unit is re-
stricted by that of the primary sampling unit. When the primary sampling unit en-
ters the sample for the first time to receive 6 continuous surveys, the first set of
secondary sampling units inside it receives the first three — month interviews, and
the second set receives the second three — month interviews, when the primary
sampling unit returns the sample for the other six — month interviews, the first set
of secondary sampling units inside it still receives the first three — month inter-
views, and the second set still receives the other three — month interviews, when
the primary sampling unit leaves the sample permanently, the secondary sampling
units inside it leaves the sample permanently, too. Under this two - layer sample
rotation method, the sample size for every level unit is kept unchanged during ro-
tation, and the sample overlap proportions at different periods are also kept un-
changed during rotation, meanwhile, the sample overlap proportion for the ulti-
mate sampling unit is 2/3 one month apart, 1/2 one year apart, 1/3 2, 11 or 13
months apart, 1/6 10 or 14 months apart, 0 other time apart, respectively.

A multi - layer sample rotation chart is created for each multi — layer sample
rotation method. These muiti — layer sample rotation charts constitute another in-
novation of this book. The structures of multi — layer sample rotation charts are
similar. For simplicity, just take the two — layer sample rotation chart for monthly
surveys as an ekample. The first and second row represent the sample of certain
month, the third and fourth row represent the sample of next month, and so on.



For the sample of certain month, the characters in the upper row represent the pri-
mary sampling units that should be interviewed; the characters in the lower row
represent the secondary sampling units that should be interviewed, and each
character in the lower row belongs to the character just above it in the upper row.

These multi — layer sample rotation methods provide vast selection space for
large scale surveys such as Chinese Labor Force Survey, Chinese Population
Changes Survey and Chinese Urban Household Survey. Four points should be not-
ed in applying these multi — layer sample rotation methods. The first one is the ro-
tation of primary sampling units should not traverse the strata. The second one is
the sample size of primary sampling units should be exactly multiples of the num-
ber of primary rotation groups of the multi - layer sample rotation method used.
The third one is the up — level units that do not participate in sample rotation
should first be fixed when the number of rotation layers is less than the number of
sampling stages, and the subsamples should be formed within the up - level u-
nits. The fourth one is the transition of the old sample design to the new sample

design should be made reasonably.

Keywords: repeated survey; sample rotation; multi — layer sample rotation
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