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Editor's Foreword

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
nor mal i sed Limited Theory and Steinds Met
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 -\Wr i ti ng Competition, gave reports

| am deeply sorry to tell you that Professor J. Aitchison, the founding President
of the Society, passed away on 23 December 2016.

Ben Chan

Editor: Prof. CHANj nBenZBHEg725M3 5h&Bchan@cuhk. ec
Secretarbr . LI sgoRitl, ] C&BHDERB7 12687 2575

Me mber: Ms . LAI-li@grl ¢&¥TBRB2 43802 99YBRai @censtatd.
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President os Forum
Professor K.W. NG

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. | 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 | 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, | think Members would also be interested in
the various items in the News Section. Please enjoy.



Asymptotic Theory: The Legend of Self -Normalisation

Professor SHAO Qi -man
The Chinese University of Hong Kong

Asymptotic theoryhas played an important role in %he

development of probability and statistics. The classical limit theorems
as the law of large numbers, the central limit theorem, large and moc
deviations are fundamental results in probability theory, which also pr
powerful tools for statistical analysis. However, the normalising coeffic
in these classical limit theorems are deterministic and given by a sequ
constants. It is wekhown that moment conditions or related assumptio
are necessary for these theorems. For example, a central limit theorgn
for sums of independent random variables if and (nearly) only:if
Lindeberg condition is satisfied; a large deviation theorem is valid if anc
if the moment generating condition is finite. On the other hand,

normalising coefficients in many commonly used statistics are typ
random. A prototypical example is Studesstatistic introduced in 1908 by Student (Gosset). Thi‘
because the statistic under consideration usually involves some unknown nuisance parameters; in
one needs to estimate these nuisance parameters first and then substitute the estimators into thesst
statistic with the estimated nuisance parameters is said to be Studentisesfroalssdtl. To study the
asymptotic properties of the gafmalised statistics, since the estimated nuisance parameters are r
one used to assume more moment conditions so that the estimators can be replaced by the def
parameters and then some classical asymptotic theorem can be applied. Thus, the assumptjor
normalised asymptotic theorems used to be more restrictive than the classical limit theorems. Qn
hand, the active developments of a rich probability theory-nbrse#lised processes in the past thre
decades have shown a completely new aspechofrgelfisation. In contrast to the classical limit theoter
the seknormalised limit theorems may hold under no moment assumptions or much weaker: n

assumptions. Griffin and Kuelbs (1989) obtained the laws of the iterated logarithmofonaleded sums

of independent and identically distributed variables belonging to the domain of attraction of a normial
law; Shao (1997) established theneeifialised large deviation theorem without any moment assumpt
Jing, Shao and Zhou (2004) further derived saddlepoint approximations for Sttdéstis with nd

moment assumptions; Bercu, Gassiat and Rio (2002) obtained large and moderate deviation resul
normalised empirical processes; Jing, Shao and Wang (2003) establishedrihaisedf Cramér type
moderate deviation theorems for independent random variables, which have been extended te ge
normalised processes by Shao and Zhou (2016). The book by de la Pefia, Lai and Shao (2009) i th
that systematically treats the theory and applicationsnafrsefisation.

e

The selnormalised asymptotic theory usually requires much weaker assumptions and hence pravi
wider applicability of setbrmalised statistics. The theory also provides theoretical justification for
commonly used statistical methods and procedures. Thersellised asymptotic theorems have be
successfully applied to statistical inference, high dimensional data analysis, multiple hypothesis t
econometrics; see, e.g., Fan, Hall and Yao (2007), Belloni, Chernozhukov and Wang (2011, 201z
Shao (2013), and Belloni, Chen, Chernozhukov and Hansen (2012).
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The achievements on sedfrmalised asymptotic theory in the past three decades are signific
however, the theory is far from complete. To solve a wide range of practical problems, includir
control of false discovery rate in multiple simultaneous tests and, finding useful laws in big data,
and more systematical developments by researchers from different fields, including probability 1

statistics, econometrics, computer science, engineering, biology and finance are needed.
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2016 Population By  -Census :
Improvements and Key Statistical Results
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Popul ati on -cceenmssuusseess p/r olvy de a comprehensi ve

essenti al to the devel opment of Hong Kong.
deci-makinng within the government and in thes
The 2016 P ecpeunl sautsi o(nl 6BByC) was conduct ed by ¢t
(C&SD) ducrdianyg pterea od4d from 30 June to 2 Augus:
key data, the summary results of the 16BC we
i mprovements introduced in the 16aBsCiisrt ethiie
met hod in data collection, availability of :n
It also highlights some key results of 16BG
| Il.mprovements in the 16BC :
Use of eocmpdwtterd i nterviewing method i:n
As foreshadowed in the article publitsrheedcoltml[
assisted interviewing (CAI) appretad)cahceNaisntnee}W\
16BC. Enumerators made wuse of mobile tabel e
provided by respondents.—Queé:b'mphemEne-ti(HJS[g/asrttlaim
adoption of CAIl approach significantly reduc
Further mor e, al | dat:a
—— upl oaded real ti me tio
— system, thereby great
S— required for data cagt
= from being more enviss
— approach streamlined?t
_f@ steps. Replacing dajil
- ti me data shar i nsgy satnmeolms
— only facilitated hanel
i indoor staff, but al s
drastically shorteneds
Enumer ators used mobile taobflfe{?c.efor Sd%gnglceolleccttllegsnk.
guestionnalres. .
I ntroduction of CAI al so brought about itmlparios
assignment ' ists with | atest response infaor
fieldwork progress of individual enumerators

‘(ﬂ.......OOOOO.............................................................................OOOOOO.....
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|l ntroduction of new data topics
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Il n the 16BC, data related to four ndel\/\Nltdoepdl
fl oor area of accommodati on, wor ki ng hour-s,
for the first ti me. depdh mevel gasteas o alclug r
related to housing, | abour and etabataved: w
of ot her topics (e.g. age, sex, et hni ci t ys,
demarcations (e. g. region and Di strict Co
I nformati on concerning t he Hong Kong popu
avail able, thereby facilitating relevant rEe
While the summary results of the 16BC were
analyses, including those on the new data-t

1~

Enhancement of data dissemination seir\V
The C&SD has developed a comprehensive rahg
to cater for the specific needs of differsen
enhancement in the data dissemination ser Qi (
To serve general users, the I nteractive Dat
2011 Popul ation Census, is a free onlinez:ss
charts i n accordance with their own s-pecefbd|
i nterface. To further facilitate interact.
enhanced with addit iforniaeln dfleyatiunrteesr.f a cAe mwoirlél
view statistical tables by web browser inm |
user s, which are displayed i n HTML for mat .
processing. An advanced mode in PC version
or columns of the statistical tables in ofd:¢
| east , a search function wil!/l be providedff
statistical tables can be produced readil;!.
As for sophisticated users such asibaeademgs
datasets of t-hel i6B&baltatihenseéfvices centr
enhanced to cater for increasing demand.:

resear chers fsoirt epejrofbosr.mi ngBesi de s, i n case

rel ease of the 16BC detailed results, a ded i
assistance to researchers at the centre.
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| | IKey Statistical Results in the 16
Demographic characteristics of the Hon
The Hong Kong Popul ati on, as measured by f:hl
at the end of June 2016, I nNc2@h68,) ngs byomdp g%

The ageing trend of the Hong Kong popul at:si o
due to-wtahe bmpdbgyt boomers entering old age. T
above in the total popul ation rose fromeh?%
period was similar i n magyaarudgertioodt h(atth eisnp
from about 8% in 1986 to about 12% in 20086) .

Population pyramids

Age Group

2016

2006

85+
80-384
75-79
T0-74
65-69
60 - 64
55-59
50-54
45-49
40 - 44
35-39
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5-9
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omestic households in Hong Kong
The number of domestic households increas®d
Due to the change in household composition,

During the past 10 years, there was a sigfni
which comprised a couple with unmarried chi
ot her hand, t h-eepsompohousehwolfdoneose from 1
attributable to population ageing and mor:.e
|l ow birth rate,-pehsoprbaposehohdsf whiwoh <c¢omp
from 14.1% in 2006 to 15.5% in 2016.
The median monthly income of domestic hougel
10 year s. Di scounting the effect of iane;ti
Il n 2016, 53.0% of domestic households 1i wved
rent al housing. Anot her 15. 3% of domestii c
housi ng.
As regards tenur e of accommodati on, 48.55/0
occupied in 2016, down from 52.8% in 200G6:,
46. 8% over the sdmetpebie@athidngbBbad bebome :l e
decade, as reflected by a significant redudct
0.2% in 2016. .
| V. Further information :
Further I nf ormati on about t he 16BC S
avail abl e at t he website: .
www. bycensus2016.gov. hk/ en/index. ht ml
Al ternativel vy, you may <contact the 16BC
Of fice of t he C&SD at
bycensus2016@censbatd. gov. hk .
354800
'y SEFYLES 2F (FoftS I OHAELS
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