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Sampling survey is a primary mean to obtain the socio-economic survey data, which usually 
adopts stratified multi-stage unequal probability sampling design. However, in the practical survey, 
the people ignore the individual sampling in household. This article covers a comparative study on 
the ultimate sampling methods based on the data of Chinese family panel study. 
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1. Introduction 
Sampling survey is a primary mean to obtain the socio-economic survey data. Probability 
sampling is the premise of ensuring the sample representativeness. In actual process of survey, 
stratified multistage non-equal sampling is usually adopted to improve the efficiency and save 
survey funding. For instance, when conducting a nationwide sample. Sample districts are 
firstly selected based on valid stratification, in which sample villages are selected. Finally, 
valid sampled individuals can be selected. However, in practice, ultimate personal sampling 
frame is difficult to be achieved. Because the information should be achieved by the residents 
committees, it is difficult to acquire and to maintain, besides it can’t meet the concern for the 
floating population survey, especially with the development of society, migrant workers, 
empty-nest families are becoming more and more serious. Besides, the different definitions of 
target individual in different surveys led to the difficulties in achieving the ultimate samples. 
Therefore, in actual process, the households or the addresses are sampled, because this 
information is relatively stable and more accessible, and then the individuals can be sampled 
in the selected households. Thus, it is necessary to sample individuals change to sample 
households. 
There are several methods to achieve individual samples in households. One method is to 
sample every individual that meets the requirement of the survey in the household, in other 
words, to use cluster sampling. This method ensures the equal probability of selection in 
sample households, individuals and households have equal probabilities to be selected. 
However, there are certain drawbacks of this method. First, the sample size is difficult to 
control, we can’t make the survey design and budget before the survey. Second, individuals 
from a same household may have high homogeneity, which increases the variance of 
sampling and decrease the efficiency of sampling. In addition, the duration of interviewing 
many individuals is long, which can be a burden for the interviewees, so this method is rarely 
adopted. In actual survey, one individual in the household is sampled. If in a surveys, the 
objective is to examine the economic conditions in the households, interviewing anyone who 
understands this information would be sufficient. Some surveys decide one individual (head 
of the household, for example) in the sampled household in advance, but more need to select 
one individual from several individuals with qualifications in the sample household. So, we 
must study how to sample a individual in the sampled household, this is the problem of 
within-household sampling, which can affect the data quality significantly. This paper mainly 
studies the problems of within-household sampling. 
 
2. The Methods of ultimate sampling 
As mentioned above, in actual surveys, the households are firstly sampled, and then 
individual is sampled in selected households. The methods of within-household sampling 
mainly divided into probability sampling and non-probability sampling. 
Probability sampling ensures every individual has the probability to be sampled. The Kish 
Grid is a method that is widely used in probability sampling. The Kish Grid was proposed by 
Leslie Kish in 1949. It is a method using 8 tables to ensure the probability samples. In the first, 

Proceedings 59th ISI World Statistics Congress, 25-30 August 2013, Hong Kong (Session CPS110) p.4885



we uses a simple procedure for ordering the individuals who meet the requirements in the 
household. First, the males are numbered in order of decreasing age, followed by the females 
in the same order, sometimes the individuals can be ordered by age or names. 
Some people think that this order can lead to the similarity between the sample and the 
population in age and gender. But as Kish’s design, this order can only help interviewer to 
sort the individuals in selected household to sample the individual and help to check the data. 
The Kish Grid method guarantees the randomness of samples, which is a probability sampling. 
Therefore, The Kish Grid method is widely used in surveys. However, there are some 
drawbacks of the Kish Grid method. For example, the probability of seventh individual equals 
zero when the household has more than 6 individuals and the probabilities are not equal when 
the household has 5 individuals. In actual situation, the sex, age and names of every 
individual in the household should be interviewed, this thing not only time-consuming but 
also disturb the privacy of interviewees, which may affect interviewees’ resentment and 
refusal to the survey. Deming (1960) designed 12 tables, it had similar effect to the Kish Grid, 
yet the weakness of the Kish Grid was not overcome. 
Semi-probabilistic method，Troldahl-Carter method(1964) was developed on the basis of the 
Kish Grid according to its actual implement problems. Salmon and Nichols(1983) developed 
birthday method. The interviewer asks the individual in the sampled household who has the 
next birthday. These methods were developed later and individuals with last, next and most 
recent birthdays will be interviewed respectively. This method is easy to conduct. It is adopted 
mostly in telephone interview. But some interviewees cannot remember all the individuals’ 
birthdays in the sampled household in the village. 
Non-probabilistic method, which means select the sample voluntary in household or quota 
sampling, the people who at home for long time or willing to accept survey lead, so the 
sample can’t have well representativeness and we can’t estimate the population. Thus the 
sampling method would not be probabilistic sampling, and the population cannot be inferred 
effectively. However, in actual process of surveying, non-probabilistic and semi-probabilistic 
method can increase the response rate and cooperation rate, reduced the burdens of 
interviewees and curtail the expenditure. Therefore these two methods are widely adopted in 
surveys, especially commercial surveys. Yet, as neither of them being probabilistic sampling, 
in other words, the surveys not being probabilistic, these two methods are frequently 
challenged theoretically. 
In order to obtain the probability samples in survey and used in the actual process of surveys, 
no-response rate should be avoided. Kish has also mentioned that the Kish Grid has its 
applicability at that time, but it could be changed accordingly to the change of location. This 
article studies the sampling method of extreme sample in sampling survey based on the 
follow-up statistics of CFPS conducted by institution of social science survey, Peking 
University, hoping to find out the applicable method to China. 
 
3  Data Description 
Chinese Family Panel Studies (CFPS) is the Long study conducted by institution of social 
science survey, Peking University. The survey started in the early 2010, the data of which has 
already been published on its website. The article conducts a stimulation analysis of the 
statistics in CFPS resampling. 
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From the table 4，the result of method 2 is best, another is method 1. The method 3 is worst. 
From the table 5，the result of method 2 is best, another is method 4. The method 1 is worst. 
As the same way, in the table of gender-age in full data, the bias of method 2 is best, another 
is method 4. The method 1 is worst; the RMSE of method 2 is best, another is method 1, the 
third is method 4 the method 5 is worst. The bias of gender-age in responded data，the bias of 
method 2 is best, another is method 1, the method 3 is worst; the RMSE of method 2 is best, 
another is method 1. The method 5 is worst. 
 
5  Conclusion 
This paper covers a comparative study on the ultimate sampling methods based on the 2010 
data of Chinese family panel study. It explained fatherly, sampled all persons in the selected 
household have better representation, but this method need large sample size, so we can’t 
control sample size and the data have correlation within household, so in practical the people 
use this method less. The method 4, that is, sampled one person using random sampling 
method in the selected household in which the persons ordered by decreasing age, this method 
has better result. The Kish grid method can be improved if the persons in the household 
according to age in ascending order. In this paper, I didn’t consider the influence of sampling 
weights and non-probabilistic sampling methods, these will be the next research contents. 
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