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Welcome to the March 2017 issue of the HKSS Bulletin.  

 

This issue of the Bulletin highlights two articles: one from Professor Q. SHAO of 

CUHK on his work (jointly with Professor B. Y. JING of HKUST) on òSelf-

normalised  Limited Theory and Steinõs Methodó which won the State Natural 

Science Award by The State Council of China in 2015; the other from Ms. Sharon 

NG and Mr. SO Ka -kit of C&SD on the improvements and key statistical results 

of the 2016  Population By -census.  

 

Mr. Dickson CHAN and Dr. Philip YU, Chairpersons of two annual events of our 

Society, Statistical Project Competition for Secondary School Students and 

Statistics Creative -Writing Competition, gave reports on this yearõs events. 

 

I am deeply sorry to tell you that Professor J. Aitchison, the founding President 

of the Society, passed away on 23 December 2016.  
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Presidentõs Forum 
 Professor K.W. NG 
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It is a very sad news to the Hong Kong statistics profession that our Founding 
President, Professor John Aitchison, passed away on 23 December 2016.  I trust 
all HKSS Members would join me in expressing our sincere condolences to his 
family.  Please see the Obituary in the News Section on p.13 .  He is the one who 
had influenced me to stay in The University of Hong Kong, leaving the University 
of Toronto where I was a tenured Associate Professor.  

 

This year marks three significant events for Hong Kong statisticians, namely the 
40th Anniversary of the Hong Kong Statistical Society (HKSS), the Golden Jubilee 
Anniversary of both the Census and Statistics Department of the Hong Kong 
Special  Administrative  Region  and  the  Statistics  and  Actuarial  Science 
Department of The University of Hong Kong (which is the earliest tertiary 
statistics department in Hong Kong).  

 

The commemoration activities of the aforesaid Golden Jubilee Anniversaries are 
highlighted in the News Section on p.14 -15.  The activities for the 40th HKSS 
Anniversary would be planned and finalised after the 2017 Annual General 
Meeting of HKSS in April.  

 

In addition to the interesting articles with titles and authors on the CONTENTS 
page in this issue of HKSS Bulletin, I think Members would also be interested in 
the various items in the News Section.  Please enjoy.  
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Asymptotic  theory  has  played  an  important  role  in  the 

development of probability and statistics.  The classical limit theorems such 
as the law of large numbers, the central limit theorem, large and moderate 
deviations are fundamental results in probability theory, which also provide 
powerful tools for statistical analysis.  However, the normalising coefficients 
in these classical limit theorems are deterministic and given by a sequence of 
constants.  It is well-known that moment conditions or related assumptions 
are necessary for these theorems.  For example, a central limit theorem holds 
for sums of independent random variables if and (nearly) only if the 
Lindeberg condition is satisfied; a large deviation theorem is valid if and only 
if the moment generating condition is finite.  On the other hand, the 
normalising coefficients in many commonly used statistics are typically 

random.  A prototypical example is Student's t-statistic introduced in 1908 by Student (Gosset).  This is 
because the statistic under consideration usually involves some unknown nuisance parameters; in particular,  
one needs to estimate these nuisance parameters first and then substitute the estimators into the statistic.  The 
statistic with the estimated nuisance parameters is said to be Studentised or self-normalised.  To study the 
asymptotic properties of the self-normalised statistics, since the estimated nuisance parameters are random, 
one used to assume more moment conditions so that the estimators can be replaced by the deterministic 
parameters and then some classical asymptotic theorem can be applied.  Thus, the assumptions for self-
normalised asymptotic theorems used to be more restrictive than the classical limit theorems.  On the other 
hand, the active developments of a rich probability theory of self-normalised processes in the past three 
decades have shown a completely new aspect of self-normalisation.  In contrast to the classical limit theorems, 
the self-normalised limit theorems may hold under no moment assumptions or much weaker moment 
assumptions.  Griffin and Kuelbs (1989) obtained the laws of the iterated logarithm for self-normalised sums 
of independent and identically distributed variables belonging to the domain of attraction of a normal or stable 
law; Shao (1997) established the self-normalised large deviation theorem without any moment assumptions; 
Jing, Shao and Zhou (2004) further derived saddlepoint approximations for Student's t-statistic with no 
moment assumptions; Bercu, Gassiat and Rio (2002) obtained large and moderate deviation results for self-
normalised empirical processes; Jing, Shao and Wang (2003) established the self-normalised Cramér type 
moderate deviation theorems for independent random variables, which have been extended to general self-
normalised processes by Shao and Zhou (2016).  The book by de la Peña, Lai and Shao (2009) is the first book 
that systematically treats the theory and applications of self-normalisation. 

 

The self-normalised asymptotic theory usually requires much weaker assumptions and hence provides much 
wider applicability of self-normalised statistics.  The theory also provides theoretical justification for many 
commonly used statistical methods and procedures.  The self-normalised asymptotic theorems have been 
successfully applied to statistical inference, high dimensional data analysis, multiple hypothesis testing, and 
econometrics; see, e.g., Fan, Hall and Yao (2007), Belloni, Chernozhukov and Wang (2011, 2014), Liu and 
Shao (2013), and Belloni, Chen, Chernozhukov and Hansen (2012). 

Professor SHAO Qi -man  

The Chinese University of Hong Kong  
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The achievements on self-normalised asymptotic theory in the past three decades are significant,   
however, the theory is far from complete.  To solve a wide range of practical problems, including the 
control of false discovery rate in multiple simultaneous tests and, finding useful laws in big data, further 
and more systematical developments by researchers from different fields, including probability theory, 
statistics, econometrics, computer science, engineering, biology and finance are needed. 
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I. Introduction 
 

Population censuses / by-censuses provide a comprehensive database on population statistics, which is 

essential to the development of Hong Kong.  The data can facilitate research, discussion, planning and 

decision-making within the government and in the community. 
 

The 2016 Population By-census (16BC) was conducted by the Census and Statistics Department 

(C&SD) during the 34-day period from 30 June to 2 August 2016.  After processing and compilation of 

key data, the summary results of the 16BC were announced in February 2017.  This article describes the 

improvements introduced in the 16BC in three aspects, viz. use of computer-assisted interviewing 

method in data collection, availability of new statistics and enhancement of data dissemination services.  

It also highlights some key results of 16BC just announced in February. 

 

II. Improvements in the 16BC 
 

Use of computer-assisted interviewing method in data collection 
 

As foreshadowed in the article published in the March issue of the Bulletin in 2015, the computer-

assisted interviewing (CAI) approach was newly introduced for conducting face-to-face interviews in the 

16BC.  Enumerators made use of mobile tablets instead of paper questionnaires to record the data 

provided by respondents.  Complementing the use of e-Questionnaire System for self-reporting, the 

adoption of CAI approach significantly reduced the consumption of paper questionnaires. 
 

Furthermore, all data, once collected, were 

uploaded real time to the centralised computer 

system, thereby greatly shortening the time 

required for data capturing and integration. Apart 

from being more environmentally friendly, this 

approach streamlined the subsequent processing 

steps.  Replacing daily batch updating, the real 

time data sharing among different sub-systems not 

only facilitated handling of public enquiries by 

indoor staff, but also enhanced data quality by 

drastically shortened the turnaround time for back 

office sample checks on completed 

questionnaires. 
 

Introduction of CAI also brought about improvements in fieldwork operations.   In particular, up-to-date 
assignment lists with latest response information could be obtained by enumerators timely, while 
fieldwork progress of individual enumerators could be monitored whenever applicable. 

Ms. Sharon NG and SO Ka -kit  

Census and Statistics Department  

Enumerators used mobile tablets for data collection. 
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Introduction of new data topics 
 

In the 16BC, data related to four new topics, viz. whether a unit of quarters is a sub-divided unit, 

floor area of accommodation, working hours, and ability to read / write languages, were collected 

for the first time.  Such new data enable more in-depth analyses of current issues, such as those 

related to housing, labour and education.  In particular, when the data are cross-tabulated with those 

of other topics (e.g. age, sex, ethnicity, education attainment, income) and different geographical 

demarcations (e.g. region and District Council district), extensive and valuable statistical 

information concerning the Hong Kong population and population subgroups can be made 

available, thereby facilitating relevant researches and planning.  
 

While the summary results of the 16BC were released in February 2017, more detailed results and 

analyses, including those on the new data topics, will be released in stages in the coming months.   
 

 

Enhancement of data dissemination services 
 

The C&SD has developed a comprehensive range of statistical products and services for the 16BC 

to cater for the specific needs of different users, from general to sophisticated ones.  Two areas of 

enhancement in the data dissemination services are highlighted here. 
 

To serve general users, the Interactive Data Dissemination Services (IDDS), first introduced in the 

2011 Population Census, is a free online service enabling data users to build statistical tables / 

charts in accordance with their own specifications through an intuitive, interactive and user-friendly 

interface.  To further facilitate interactive data retrieval by users, the IDDS for 16BC will be 

enhanced with additional features.  A more user-friendly interface will be provided so that users can 

view statistical tables by web browser in PCs or mobile devices.  Statistical tables produced by 

users, which are displayed in HTML format, can be downloaded in Excel or XML format for further 

processing.  An advanced mode in PC version will also be provided for users to drag and drop rows 

or columns of the statistical tables in order to customise the desired table layout easily.  Last but not 

least, a search function will be provided for users to search variables available, so that the required 

statistical tables can be produced readily. 
 

As for sophisticated users such as academic researchers and data analysts, the on-site access to full 

datasets of the 16BC at the self-help tabulation services centre located at the C&SD office has been 

enhanced to cater for increasing demand.  More computer terminals are made available to 

researchers for performing on-site jobs.   Besides, in case the demand increases further after the 

release of the 16BC detailed results, additional staff will be suitably deployed for providing 

assistance to researchers at the centre. 
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III.    Key Statistical Results in the 16BC 
 

Demographic characteristics of the Hong Kong Population 
 

The Hong Kong Population, as measured by the definition of Resident Population, was 7.34 million 

at the end of June 2016, increasing by 0.7% per annum during 2011-2016, as compared with 0.6% 

during 2006-2011.  
 

The ageing trend of the Hong Kong population continued and accelerated in recent years, mainly 

due to the post-war baby boomers entering old age.  The proportion of elderly persons aged 65 and 

above in the total population rose from 12% in 2006 to 16% in 2016.  The increase in this 10-year 

period was similar in magnitude to that in the preceding 20-year period (the proportion increased 

from about 8% in 1986 to about 12% in 2006). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Excluding foreign domestic helpers, the sex ratio, which refers to the number of males per 1 000 

females, dropped from 961 in 2006 to 925 in 2016.   
 

As regards marital status, there has been an increase in the proportion of never married population 

in the ages of 20-49 over the past 10 years.  
   

The education level of the population in Hong Kong has generally improved.  The proportion of 

people aged 15 and over having attended degree course increased significantly from 15.4% in 2006 

to 22.2% in 2016. 

tƻǇǳƭŀǝƻƴ tȅǊŀƳƛŘǎ ƻŦ нллс ŀƴŘ нлмс 
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Domestic households in Hong Kong 
 

The number of domestic households increased from 2.23 million in 2006 to 2.51 million in 2016.  

Due to the change in household composition, the average household size decreased from 3.0 to 2.8. 
 

During the past 10 years, there was a significant decline in the proportion of domestic households 

which comprised a couple with unmarried children, from 41.3% in 2006 to 36.7% in 2016.  On the 

other hand, the proportion of one-person households rose from 16.5% in 2006 to 18.3% in 2016, 

attributable to population ageing and more people staying single.  Moreover, owing to a relatively 

low birth rate, the proportion of two-person households which comprised a couple only increased 

from 14.1% in 2006 to 15.5% in 2016.   
 

The median monthly income of domestic households was $25,000, an increase of 45% over the past 

10 years.  Discounting the effect of inflation, a real increase of 5.9% was observed. 
 

In 2016, 53.0% of domestic households lived in private permanent housing and 30.4% in public 

rental housing.  Another 15.3% of domestic households lived in subsidised home ownership 

housing.   
 

As regards tenure of accommodation, 48.5% of domestic households owned the quarters they 

occupied in 2016, down from 52.8% in 2006.  The proportion of sole tenants rose from 43.0% to 

46.8% over the same period.  Both sub-letting and co-letting had become less common in the last 

decade, as reflected by a significant reduction in the corresponding proportion from 1.0% in 2006 to 

0.2% in 2016.   
 

 

IV.   Further information 
 

Further information about the 16BC is 

available at the website: 

www.bycensus2016.gov.hk/en/index.html.  

Alternatively, you may contact the 16BC 

Office of the C&SD at 

bycensus2016@censtatd.gov.hk or 

3547 1800. 
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