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From the Editor
Yi Huang
Dear ICSA Members,
As the new editor-in-chief of the ICSA Bulletin, I
would like to welcome you to the new 2018 January
issue. Ever since I learned that I would succeed
Xin He as editor, I have been listening and learning the engaging stories about ICSA and our Bulletin. These reminded me constantly of the remarkable people of ICSA, particularly the former editors,
executive committees, and the contributors of ICSA
Bulletins. It is my great honor to serve as the editor in 2018 - 2020. I am determined to do all that I
can to maintain the high standards set by my predecessors, and if I may challenge myself, make it even
more synergistic and interesting to readers.
This issue of the Bulletin features two invited
articles and four column articles. The first invited
article addresses recent exciting advances in drug
development and regulatory science in China, written by Dr. Jie Chen. China is the second largest
pharmaceutical market in the world. Soon after
China joined the ICH last year, the China Food and
Drug Administration (CFDA) initiated a series of
major changes to its policies and regulations to meet
the international standard, and to close the gap
between innovation in science and drug/ medical
products’ reviewing process and make it more efficient. As Jie noted in his article - China’s biopharmaceutical industry is transforming from“made in
China”to“R&D in China”and now to“Innovated
in China.”Dr. Jie Chen is a prominent leader with
23 years of industry experience in biopharmaceutical research, development, regulation and management, particularly in the United States and China.
He has served as the president of the International
Society for Biopharmaceutical Statistics since 2010.
Want to find out China’s exciting new changes in
drug development and regulation reform? Check
out this featured article in this Bulletin, and a full
version of this paper is published in the Therapeutic Innovation and Regulatory Science (2018).
The second featured article is a real regulatory
story from within US Food and Drug Administration (FDA), shared by an insider, Dr. Yi Tsong, of
the court case of US vs. Barr Labs. Even 25 years afterwards, it is still listed as one of the top 4 “US vs.
Pharmaceuticals”cases nationwide. Drs. Yi Tsong
and Thomas Hammerstrom were the lead scientists
representing FDA, collecting, reviewing, summarizing, and preparing the materials for district at2

torney. So, this story is a must-read, firsthand account of an event where statistics and the statisticians made significant impacts in regulations and
legal cases. With more than thirty years of FDA experience, Dr. Tsong has been one of the top statistical leaders in drug safety, new drug clinical trials
as well as chemical and manufacturing control. Dr.
Tsong was the 2006 President of ICSA and one of
the most active leaders supporting ICSA. Want to
know more about the fascinating FDA story where
statistics met policy? Want to find out more about
how Dr. Tsong collected the evidence for the“Barr
Labs”case, as well as how he used four hit songs
to capture his up-and-down feelings as the case developed? You are going to enjoy this fun article.
The third featured article is in the column
“Conversation with a Distinguished Statistician”,
written by Dr. Naitee Ting. This article summarizes his conversation with Professor James C. Fu
at University of Monitoba, Canada, who is an internationally renowned statistician and a co-founder
of the journal Statistica Sinica. Dr. Fu has made
remarkable contribution to the establishment and
early development of ICSA, served as the 2nd ICSA
president (1989-1990) and as the program chair/ cochair for the first three ICSA International Statistical Conferences. In addition to his big contributions to statistical research and professional service,
his vision and contribution to statistical education
is outstanding too. He founded the Department of
Applied Mathematics at Donghwa University, Taiwan. Professor Fu shares his personal stories of the
early years of ICSA, his career path, his thoughts on
the future development of ICSA, and advice to new
ICSA members.
In the column “Hints from Hans”, Professor Hans Rudolf Künsch offers us his personal insights on the relationship between Ph.D. students
and thesis advisors, their role and expectation, and
his words of wisdom on how to make this relationship more synergistic and efficient. In the
column “Terence’s Stuff”, Professor Terry Speed
points out the critical role of creativity and imagination in statistics (the creative process, rather than
a cookbook-like recipe or procedure) in determination of a specific study design or data analysis plan,
which influences our research to a great extent. This
is a reprint from the author’s column “Creativity
in Statistics”in IMS Bulletin, July 2014. In the column “XL-Files”, Professor Xiao-Li Meng explains
the rationale behind the launching of the Interna© www.icsa.org

ICSA Bulletin January 2018 Vol.30/1

tional Prize for Statistics, and shares his personal
picks of six Nobel Prize worthy ideas in statistics.
This is a reprint from the author’s column “A Nobel Prize in Statistics, Finally…”in IMS Bulletin, December 2016.
Turning to ICSA business, this issue of the Bulletin includes a message from the 2018 ICSA President Aiyi Liu, results of the 2017 ICSA election;
the announcement of the 2017 ICSA Awards, the
2018 ICSA Executives and Members of the Committees, and our new Fellows of IMS; the call for
Nominations of Candidates for 2019 ICSA Officers;
the announcement of 2018 ICSA Applied Statistics Symposium Committees, and the list of 2018
ICSA Applied Statistics Symposium Short Courses.
This issue also contains 2017 ICSA Financial Report; and highlights from the ICSA Annual Banquet at JSM 2017, the Workshop on Envisioning an
Industrial Career (Rutgers, the State University of
New Jersey); and the Q& A’s on Career Choices and
Paths: A Panel Discussion (SUNY at Buffalo and
Roswell Park Cancer Institute). Eight ICSA sponsored or co-sponsored meetings and conferences
are announced at the end of this issue. And, don’t
miss the back cover which features the announce-

© www.icsa.org

Editorial
ment of the 2018 ICSA Applied Statistics Symposium.
Finally, I would like to thank all the authors, contributors, ICSA executives and committee members
for their strong support of and enthusiasm for the
ICSA Bulletin. In particular, I want to thank Drs.
Xin He and Jun Yan (two former editors) for their
clear guidance and great efforts showing me and
Xiaoyu how to construct this first issue of ICSA Bulletin. And, many thanks to Dr. Xiaoyu Cai for being
my LaTeX heroine and the hard work. This issue
would not have come together so quickly without
their help and support. I sincerely hope you will
enjoy reading this issue. Best wishes for a Prosperous and Healthy New Year!

Yi Huang, Ph.D.
Editor-in-Chief, ICSA Bulletin
Associate Professor
Departiment of Mathematics and
Statistics
University of Maryland, Baltimore
County
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From the 2018 President, ICSA
Aiyi Liu
Dear ICSA members,
I hope you all had a wonderful Chinese New Year!
As we entered the year of
dog, I wish everyone of you
health, happiness and prosperity throughout the new
year.
I am truly honored to serve
as the 2018 ICSA president
and looking forward to working with all of you. Established in 1987, ICSA has
been steadily growing, now about 1600 memberstrong, and become one of the major professional
statistical organizations. As we can all concur, our
association would not have gone this far without
the tremendous efforts and hard work from the
early pioneers and numerous volunteers, dedication and services from members of various committees, and constant support and loyalty from all of
us through the years. I myself would also like to
take this unique opportunity to thank all past presidents, executive directors, members of all committees, board of directors, volunteers helping various
ICSA activities, and all who care about our association. In particular, I would like to express my gratitude to members of the 2017 ICSA executive committee, Professor Mei-Ling Ting Lee (University of
Maryland), 2016 ICSA president, Professor Tony
Cai (University of Pennsylvania), 2017 ICSA president, Dr. Gang Li (Johnson & Johnson), ICSA executive director (2017-2019), and Hongliang Shi, ICSA
treasurer (2016-2018). As 2017 present-elect, I had
the good fortune to work with and learn from them
through the entire past year, witnessed their enthusiasm, unselfish dedications and services to our association, and also importantly the art of decision
making. As I continue my service as ICSA president
in 2018, I look forward to working with executive director Dr. Gang Li (Johnson & Johnson), past president Professor Tony Cai (University of Pennsylvania), and president-elect Professor Heping Zhang
(Yale University), and various committees.
Thanks to the program committees, local organizing committees and volunteers, the IT supporting teams, active participation from many members, the 2017 ICSA Applied Statistics Symposium
held in Chicago, IL, and the 2017 ICSA-China conference held in Jilin, China, turned out to be yet
another success. This year, these two conferences
4

will be held respectively in June in New Brunswick,
NJ and in July in Qingdao, China. Program committees and local organizers have spent tremendous time and efforts in preparing these two meetings and I am confident that these two meetings
will be successful. Another flag-ship conference,
the ICSA International Conference, held once every
three years, will take place in December 2019. I encourage members to attend these three meetings to
present your research work, to enjoy meeting with
other members and friends, and more importantly,
of course, to show your passion about and support
to our association!
A scientific association with sizable membership would not be considered completely successful without high-impact prestigious journal(s). Attributing to the outstanding leadership of the editorial board over the years, Statistica Sinica has established its reputation in both quality and impact, and
has become a leading journal in the field. Another
journal, Statistics in Biosciences, a sister journal of
Statistica Sinica, which targets more applied work,
is on its way of rising. I encourage members to consider submission of their high-quality work to these
two journals.
In the past few years, the most discussed professional topic among statisticians is perhaps the
challenges of data sciences to the statistical profession and community. I have heard mixed reactions
including enthusiasm, excitement, optimism, resistance, suspicion, and pessimism. Regardless, however, the challenges and opportunities are real. I
myself truly believe that we statisticians can play
an important leading role in data sciences, but
only if we are inclusive and embrace the challenges
through involvement, learning, and understanding.
Finally I would like to emphasize that our association cannot sustain its steady growth without recruitment of new blood. Each year so many
students are graduating from or entering various
statistics programs, and they are the future of ICSA.
I urge members to reach out, whenever possible, to
these young statisticians, introduce to and encourage them to join our association. I have no doubt
that ICSA will keep growing and become more successful.
Aiyi Liu, Ph.D.
2018 President, ICSA
Senior Investigator and Acting Chief
National Institutes of Health
© www.icsa.org
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Results of 2017 ICSA Election
2018 President-Elect
Heping Zhang (Yale University)

2017 Biometrics Section Chair
Lei Liu (Northwestern University School of
Medicine)

Directors of ICSA Board (20182020)
(alphabetical order)
• Chung-Chou H. (Joyce) Chang (University of
Pittsburgh)
• Haitao Chu (University of Minnesota)
• Daniel Li (Juno Therapeutics)
• Mark Chunming Li (Pfizer Consumer Healthcare)
• Niansheng Tang (Yunnan University)

ICSA 2018 Executives and Members of
the Committees
EXECUTIVES
President: Aiyi Liu (2018)
Past President: T. Tony Cai (2017)
President-elect: Heping Zhang (2019)
Executive Director: Gang Li (2017-2019)
ICSA Treasurer: Hongliang Shi (2016-2018)
Office of ICSA: Weiliang Qiu, oicsa@icsa.org,
Phone: (912) 478-1277.

BOARD of DIRECTORS
Alan Chiang (2016-2018), Yanyuan Ma (2016-2018),
Lu Tian (2016-2018), Bo Yang (2016-2018), Hao
Helen Zhang (2016-2018), Jie Chen (2017-2019),
Jianhua Hu (2017-2019), Bo Huang (2017-2019),
Chiung-Yu Huang (2017-2019), Sijian Wang (20172019), Chung-Chou H. (Joyce) Chang (2018-2020),
Haitao Chu (2018-2020), Daniel Li (2018-2020),
Mark Chunming Li (2018-2020), Niansheng Tang
(2018-2020).

Biometrics Section Representative
Lei Liu (2018)
© www.icsa.org

STANDING COMMITTEES
Program Committee
Tony Jianguo Sun (Chair, 2018, sunj@missouri
.edu)
Guoqing Diao (2018-2020), Kai Yu (2018-2020), Liuquan Sun (2018-2020), Yi Li (2016-2018), Lanju
Zhang (2016-2018), Hongmei Jiang (2016-2018),
Wenguang Sun (2017-2019, USC), Dan Yang, Hong
Tian (2017-2019); Menglin Liu (2018-2020), Xiwu
Lin (2018-2020), Wenbin Lu (2018-2020).
Term of reference: (1) Recommend conference
and symposium sites, including candidates for their
Chairs. (2) Recommend general policy for all meetings, subject to approval by the Board of Directors.
(3) Collaborate with symposium/conference committees in organizing sessions. Chair: Attend the
board meetings at the Symposium and JSM to report the status.

Finance Committee
Hongliang Shi (Chair, 2016-2018)
Linda Yau (2016-2018), Rochelle Fu (2019-2021).
Term of reference: (1) Manage 2 ICSA bank accounts (H. Shi, ICSA main account; L. Yau, ICSA
J. P. Hsu Memorial Scholarship Fund account). (2)
Oversee the budget, recommend long-term financial planning, and invest the Association’s assets,
subject to approval by the Board of Directors. (3)
5
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Manage ICSA PayPal account for online credit card
payment.

Nomination and Election Committee
Colin O. Wu (Chair, 2018, wuc@nhlbi.nih.gov)
Joanna Shih (2016-2018), Tsai-Hung Fan (20162018), Hongzhe Li (2017-2019), Niansheng Tang
(2017-2019); Chin-Tsang Chiang (2018-2020); Jeen
Liu (2018-2020), Xin Tian (2018-2020), Ming Tan
(2018-2020).
Term of reference: Nominate the candidates for
President-elect and members of the Board of Directors. The nomination should be sent by the end of
April to the EC and board directors for approval.

Publication Committee
Yichuan Zhao (Chair, 2018, yichuan@gsu.edu)
Yi Huang (Editor of Bulletin), Mei-Cheng Wang
(Co-Editor of SIB), Hongzhe Li (Co-Editor of SIB),
Hsin-Cheng Huang (Co-Editor of S. Sinica), Ruey
Tsay (Co-Editor of S. Sinica), Zhiliang Ying (CoEditor of S. Sinica), Jiahua Chen (Editor of ICSA
book series), Din Chen (Co-Editor of ICSA book series).
Term of reference: Oversee the publication policy of the Association and make recommendations
to the Board of Directors.

and ICSA China Conferences, and other ad hoc conferences. This committee is to maintain the consistency of quality of speakers and avoid repetitions.
(Formal invitation to the candidate(s) will be sent
by the Executive Director on behalf of the Executive
and Special Lecture Committees)

Awards Committee
Mei-Cheng Wang (Chair, 2018, mcwang@jhu.edu)
Ming Yen Cheng (2016-2018), Tsung-Chi Cheng
(2016-2018), Yazhen Wang (2017-2019), Zongming
Ma (2017-2019), Yichuan Zhao (2017-2019), SongXi Chen (2017-2019), Harrison Zhou (2017-2019),
Frank Guanghan Liu (2018-2020), Song Yang (20182020).
Term of reference: Accept, evaluate, and recommend nominations for ICSA Pao-Lu Hsu Award
and Distinguished Achievement Award. (Formal
notification to the winner(s) will be sent by the Executive Director on behalf of the Executive and Award
Committees)

IT Committee
Chengsheng Jiang (Chair, 2018, chengsheng.jiang@gmail.com)
Jessica Jin , Don Sun , Hongtu Zhu.
Term of reference: Maintain ICSA web-site and
its functionality.

Membership Committee

Archive Committee

Bo Fu (Chair, 2018, bo.fu@abbvie.com)
Jiajuan Liang (2016-2018), Samuel Wu (2016-2018),
Pengsheng Ji (2017-2019), Yong Chen (2017-2019),
Rui Feng (2017-2019), Mark Li (2018-2020), Yaping
Wang (2018-2020), Chenguang Wang (2018-2020).
Term of reference: Recruit new members and
contact interested potential individuals and organizations.

Lili Yu (Chair, 2018, lyu@georgiasouthern.edu)
Smiley Cheng, Shein-Chung Chow, Nancy Lo.
Term of reference: Plan and implement electronic archive for the Association.

Special Lecture Committee
Gang Li (Chair, 2018, vli@g.ucla.edu)
Qiman Shao (Chair, CUHK), Yazhen Wang (UWMadison), Yin Xia (UNC/Fudan), Ming Yuan (20182020), Zhezhen Jin (2018-2020).
Term of reference: Nominate the speakers for
1) the Peter Hall Lecture at the ICSA International
Conference every three years, and 2) keynote speakers for all ICSA Conferences, including the International Conference, Applied Statistics Symposium,
6
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Lingzi Lu Award Committee (ASA/ICSA)
Jichun Xie (2017-2019 , jichun.xie@duke.edu),
Hao Chen (2017-2019, UC Davis), Haonan Wang
(2016-2018), Victoria Sides (2017-2019), Shelly Hurwitz (2017-2019), Eric Kolaczyk (2014-2017).

ICSA Representative to JSM Program
Committee
Wenguang Sun (2018, wenguans@marshall.usc.
edu), Zhen Chen (2019, chenzhe@mail.nih.gov).
Term of reference: Represent ICSA in the JSM
Program Committee, coordinate ICSA sponsored
and co-sponsored sessions at JSM.
© www.icsa.org
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ICSA China Liaison
Zhezhen Jin (2010-2020)

ICSA Announcements
Term of reference: Coordinate the ICSA activities in China, such as facilitate the organization of
conferences.

Call for Nominations of Candidates for
2019 ICSA Officers
Colin O. Wu
The ICSA 2018 Nomination Committee is seeking
nominations of candidates for the 2019 officers. The
positions include ICSA President-Elect, ICSA Biometrics Section Chair and ICSA Board of Directors.
We need to nominate two candidates from either
academia or non-academia to run for the PresidentElect position, two candidates to run for the Biometrics Section Chair position, and at least 5 candidates
to run for the Board positions. According to the
ICSA Bylaws, President-Elect should be from ”nonacademia”, ”academia” and ”no restriction” on a
three-year rotational basis - one year from ”nonacademia”, followed by ”academia”, and the third
year open. For 2019, there will be no restriction
for the candidates. For the Board of Directors, we
hope the candidates can be balanced with respect
to gender, region, professional interests, and area of
employment (academia, industry/business, or government).
Candidates for all positions need to be active
ICSA members, and need to have strong interests
in serving the ICSA. The President-Elect serves a

© www.icsa.org

three-year term - 2019 as President-Elect, 2020 as
President, and 2021 as Past President. The Biometrics Section Chair serves a one-year term for 2019
and sits in the 2019 Board. The Board of Directors
serve a three-year term from Jan. 2019 to Dec. 2021,
and need to participate in two ICSA Board meetings
each year - one in June during the Applied Statistics Symposium, and the other in August during the
JSM.
If you know of an active ICSA member who is
appropriate for any of these positions, please contact Dr. Colin O. Wu (wuc@nhlbi.nih.gov) by
April 15, 2018.

Colin O. Wu, Ph.D.
Chair, ICSA Nomination and Election Committee (2018)
Mathematical Statistician
National Heart, Lung and Blood Institute
National Institutes of Health
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Report from Q& A’s on Career Choices
and Paths: A Panel Discussion
Lili Tian
Dr. Lili Tian, Professor and Associate Chair & Graduate Director, Department of Biostatistics, SUNY
at Buffalo & Professor of Biostatistics & Oncology, Department of Biostatistics & Bioinformatics,
Roswell Park Cancer Institute, organized the following panel, ”Q&A’s on Career Choices and Paths:
A Panel Discussion.”

mittee on Applied Statisticians, Statistical Partnerships Among Academe, Industry, and Government (SPAIG) Committee, and International Chinese Statistical Association (ICSA). The Panelists
were, Ziqiang Chen, Yingdong Feng, Jia Hua,
Qianya Qi, and Fan Zhang, Tingting Zhuang, Kelly
H. Zou. The Organizer was Lili Tian, and the Moderator was Yu Guan.
This panel session on careers choices and paths
was aimed at fostering the next generation of statisticians. As the panel organizer, Prof. Tian and the
moderator discussed various topics, including (but
not limited to) the following topics. The panel discussions were interactive, candid, insightful, and
well-received!
1. The differences in research between academics and industries;
2. Preparations before entering the job field;
3. Ways to prepare for interviews to maximize
the employment opportunities;
4. Skill sets for statistical collaborations and consultations;
5. Benefits of internships;
6. Negotiation skills upon a job offer;
7. Transitions from academia as a student to a
non-academic position;
8. The future directions such as data science, artificial intelligence, and bioinformatics.

This event was jointly sponsored by the American Statistical Association’s (ASA) Buffalo-Niagara
Chapter, Committee on Career Development, Com-

8

Lili Tian
Professor
Department of Biostatistics
University of Buffalo

© www.icsa.org
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Report from the Workshop on
Envisioning an Industrial Career
by the International Chinese Statistical
Association at Rutgers, the State University of New Jersey
John E. Kolassa
The Graduate Program in Statistics and Biostatistics at Rutgers, the State University of New Jersey, is grateful to the International Chinese Statistical Association (ICSA) for presenting a career
panel to students in our program. The Graduate Program in Statistics and Biostatistics prepares
MS and PhD candidates for exciting and rewarding careers in statistics and related fields. We prepare students for careers in academia, industry, and
government, and appreciate the contribution of the
ICSA in our preparation for students entering the
second of these sectors.

The workshop was held on Busch Campus of
Rutgers, the State University of New Jersey, in the
seminar room and conference room of the Hill Center, home of the Department of Statistics and Biostatistics, and the Graduate Program in Statistics
and Biostatistics, on Friday, 6 October, from 1 pm
until quite late. The seminar room holds 50 audience members, and every seat was filled. Because some students could only attend parts of the
workshop, the total number who participated in the
events was higher.

© www.icsa.org

Gang Li of Janssen Research and Development
described the history and activities of the ICSA, the
sponsor of the program. Kelly H. Zou, of Pfizer
Inc., spoke about interesting aspects real-world data
analysis, a new frontier in the pharmaceutical and
health care industry. Yanzhi Hsu, of Eli Lilly and
Company, discussed the role of the statistician in
the pharmaceutical industry. Ching-Ray Yu, of
Pfizer, Inc., and a Rutgers alumnus, described his
career path from graduate student to pharmaceutical researcher, and discussed advantages and disadvantages of an industrial career. Zhaoling Meng,
of Sanofi, also offered career reflections, including
tips on making oneself attractive during the job
application process and during the interview, and
how to begin well at a new employer. Lei Wang, of
the Lotus Group, offered reflections from the perspective of a former industry statistician turned recruiter, valuable insights into the hiring process,
and perspectives on the future of the industry and
on the hiring process.
The formal portion of the event ended with a
panel discussion, including answers to questions
from the audience. The event continued until
everyone was done talking, which lasted quite a
while.
The Rutgers students left the workshop excited
and energized and empowered to take the next
step in their career development, and the program
thanks Drs. Li, Zou, Hsu, Yu, and Meng for selflessly sharing their time with our students. We
particularly thank Dr. Wang, who traveled quite a
long distance to spend the day with us, and we also
thank her daughter who accompanied her.

John E. Kolassa
Professor
Department of Statistics and Biostatistics
Rutgers, The State University of
New Jersey
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Report of the ICSA Annual Banquet at
JSM 2017
Chenguang Wang
It was 8:50 PM. The drivers from Baltimore Dillon’s
bus service pulled their buses out from the parking lot, drove to the front of the Galaxy Asian Cuisine restaurant, and waited to pick up their guests.
The two buses, as if glowing in the Baltimore summer night with their stylish design, almost blocked
the entire driveway. The drivers chatted away to
themselves and did not seem to be concerned. They
knew the event in the restaurant started about an
hour and half ago. They also knew it was for a
bunch of statisticians from a Chinese association.
How long could a party of statisticians last?
Yet things did not go as they expected, at least
not this time.
Inside the Galaxy Asian Cuisine restaurant, one
of the few Chinese restaurants in the Baltimore area
that were able to host events for over a hundred
guests, the party was just reaching climax with a
full house of ICSA statisticians. Not a single one of
them showed any sign of ennui.

This was the annual ICSA banquet dinner at
JSM 2017. Many of the participants were long
time ICSA members and supporters, who have witnessed ICSA’s growth over the years to become a
more influential organization in almost all the statistical fields. Even more of the participants were
new members whom the ICSA would provide opportunities to pave and enhance their career path.
The banquet, like many before this and future
ones to come, is a social event and important plat-
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form for ICSA members, including renowned professors and uprising young scientists, to meet. With
the authentic Chinese food, wine, beer, professional
folk song performance from Dr. Aiyi Liu and the
spotless Karaoke from Dr. Xiaoli Meng, the banquet
offered relaxation and entertainment at the conclusion of JSM 2017. If the bus drivers were there, they
would soon realize that, although numbers might
be dull, the people working on numbers are never
boring.

As one of the organizers of the banquet, I would
like to take the chance to thank you all for attending
the banquet dinner and hope you had a good time.
I would also like to express a special gratitude to
Dr. Gang Li for his wonderful leadership and my
co-organizer Dr. Weiliang Qi, who is the most ideal
collaborator one can ever have. I would also like to
sincerely thank our Johns Hopkins volunteer students Guanghao Qi, Gege Gui, Bingkai Wang and
Haoyu Zhang for their wonderful contribution.
So long Baltimore. So long our friends. See you
in Vancouver in 2018!

Chenguang Wang, Ph.D.
2017 JSM Local Chair, ICSA
Assistant Professor
Sidney Kimmel Comprehensive
Cancer Center
Johns Hopkins University

© www.icsa.org
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ICSA Reports

ICSA Financial Report: July 1 Through
December 31, 2017
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Hongliang Shi, MS
Treasurer (2016-2018), ICSA
Director, Biostatistics
Blueprint Medicines
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Invited Articles

Recent Advances in Drug Development
and Regulatory Science in China
by Jie Chen and Naiqing Zhao
Abstract: As the second largest pharmaceutical
market with a great potential for future growth,
China has drawn much attention from the global
pharmaceutical community. With an increasing
government investment in biomedical research,
the domestic biopharmaceutical (biotechnological)
companies in China are turning their attention to
the development of innovative medicines and targeting the global market. To introduce innovative
products to Chinese patients sooner, to improve
the efficiency of its review and approval processes,
and to harmonize its regulatory science with international standards, the China Food and Drug Administration (CFDA) has initiated a series of major
changes to its policies and regulations. This paper
presents a snapshot of China’s pharmaceutical market, and research and development status, and introduces technical guidelines pertaining to clinical
trials and new drug applications. The recent wave
of ground-breaking reforms in CFDA’s regulatory
science is discussed. Examples of clinical trials and
new drug applications are provided throughout the
discussion.
Keywords: China Food and Drug Administration;
Clinical trials; New drug application; Statistical
guideline; Multi-regional clinical trials.

a steadily growing number (percentage) of elderly
population aged 60 years and above that reached
209 million (15.2% of total population) in 2015 and
forecast to reach 358 million (25.3% ) by 2020, and
492 million (36.5%) by 2050 (UN, 2015); (3) increased government investment in its healthcare
programs, with $348 billion in government spending in 2015 (accounting for 54% of total healthcare
expenditures) (ITA, 2017); (4) the evolving regulatory science, particularly the recent in-depth reforms, to promote drug development and innovative medicines; and (5) a high demand for good
quality products to meet massive unmet medical
needs. Figure 1 illustrates the number of prevalent
cases for select diseases in China and their corresponding percentages of the global total number of
cases. For example, approximately 402,000 cases of
liver cancer in China in 2015 accounted for approximately 54% of the global total (Chen et al., 2016),
and the “explosive” increase of diabetes mellitus
in China increased the total number of diabetic patients to 114 million or 35% of the global total of diabetic patients (Wu, 2016).

Introduction
China’s pharmaceutical market snapshot
According to the US International Trade Administration (ITA, 2017), China is the second largest pharmaceutical market in the world with total sales of
$108 billion in 2015 and projected sales of $167 billion by 2020, implying a compound annual growth
rate (CAGR) of 9.1%. In comparison, the US pharmaceutical market, as the largest in the world, had
total sales of $354 billion in 2015 and forecasted
sales of $497 billion by 2020, representing a CAGR
of 7.0% (GlobalData, 2016). The driving factors
behind the fast growth in China’s pharmaceutical
market are: (1) rapid economic growth during the
past two decades with an average of double-digit
CAGR from 2005 to 2015 and a projected CAGR
maintained at 6.5%–6.8% by 2020 (IMS, 2016); (2)
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Figure 1: Numbers of prevalent cases (in parentheses) in China and their percentages of global totals for select diseases (Gao and Prasad, 2013; Chen
et al., 2016; Wu, 2016).
With these driving factors for potential huge
market growth, many multinational biopharmaceutical companies have established their research
and development (R&D) facilities in China, not only
to use local talent but also to provide easy and
early access to the market. According to the R&Dbased Pharmaceutical Association Committee (RDPAC) of China Association of Enterprises with Foreign Investment (CAEFI), at least 31 R&D centers
are operated in China by RDPAC member companies who (1) invested a total of $3 billion in R&D
during the 11th five years (2006-2010); (2) intro13
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duced 543 new chemical entities (NCE) or biologic
products to China and introduced 67 innovative
medicines to China’s market during the past five
years, which accounted for 80% of the total innovative medicines approved in China during the same
time period; and (3) currently manufacture and sell
more than 2000 different medicines in China’s market (http://www.rdpac.org/Index.aspx). In
addition to government initiatives and investment
to boost biomedical research (Beier and Baeder,
2017; Normile, 2017), a growing number of Chinabased domestic biopharmaceutical and biotechnological companies have increased their investment
in R&D (Ni et al., 2017; Bradshaw, 2017) to target the global market (The Economist, 2017). Beier
and Baeder (2017) attribute the boom of China’s
life science innovation to four essential factors: (1)
strong R&D infrastructure; (2) intellectual property
(IP) protection; (3) adoption of international standards with respect to trade, IP and drug regulations; and (4) cost-containment markets offering opportunities for satisfactory reimbursement for new
medicines. As a result, China’s biopharmaceutical
industry is transforming from “made in China” to
“R&D in China” and now to “innovated in China.”
Because of the rapidly evolving biopharmaceutical ecosystem and increasing government investment in particular, the China Food and Drug Administration (CFDA) has accelerated the reform of
its regulatory science to make the processes of product development and regulation more transparent, efficient, and patient focused. Since becoming the agency member of the International Council on Harmonisation (ICH) in June 2017, the CFDA
has initiated several major regulation changes concerning clinical trials (CT) and new drug applications (NDA) by encouraging translational research,
global clinical trials, and innovative medicines development with priorities focusing on unmet medical needs. This paper briefly reviews the history of
drug regulations, discusses technical requirements
for clinical trials and subsequent NDA, and summarizes the most recent developments in China’s regulatory science. Examples pertaining to the design,
data analysis and interpretation, and regulatory approval or disapproval of clinical trials and marketing authorization are provided throughout the discussion.
The paper is organized as follows: Section An
overview of drug regulations briefly reviews the
Drug Administration Law and Provision for Drug
Registration and recent draft revisions. An outline
of technical guidelines is also presented in this section. Guidelines for clinical trials, including sta14
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tistical guideline, guideline for multiregional clinical trials (MRCT), and other relevant guidelines,
are described in Section Guidelines for Clinical Trials. General considerations for the design and conduct of clinical trials are provided in Section General Considerations for Clinical Trial Design and
Conduct. Section Recent Advances in China’s Regulatory Science summarizes the recent reforms in
CFDA policies and regulations, and Section Concluding remarks provides concluding remarks.

An overview of drug regulations
China initiated its drug regulation in 1951 when
the Drug Administration Office was established
with approximately 20 staff members within the
Ministry of Health. In 1978, the trial version of
Drug Administration Regulation was issued and
provided the basis for the Drug Administration Law
(DAL) that was approved in 1985. The DAL provides legal bases for all subsequent policies and regulations, including the Provisions for Drug Registration (PDR) and technical and administrative
guidelines. In 1993, the Center for Drug Evaluation
(CDE), a technical division responsible for review
and approval of clinical trials and market authorization of drugs, biologic products, and medical
devices, was created with approximately 50 staff
members; this number increased to 120 in 2002
when the first version of PDR was issued. In 1998,
the China (State) Food and Drug Administration (hence
SFDA and later changed to CFDA) was founded,
and CDE was transferred from the Ministry of
Health to the CFDA. Between 2002 and 2010, CDE
initiated a series of efforts to draft and implement
many technical guidelines, most of which were
based on corresponding ICH or US FDA guidelines
with appropriate modifications for China’s specific
needs. In 2015, CDE was expanded to 190 employees and created a position of Chief Scientist responsible for exploration of in-depth reform in CFDA
regulatory science. In June 2017, the CFDA became
an official agency member of the ICH, a significant
milestone in the pursuit of global harmonization of
drug development standards; see http://www.c
de.org.cn/htmlPage.jsp?htmlPageId=4 for
details on the history and major milestones of drug
regulations.
The DAL, approved by the National People’s
Congress, stipulates legal responsibilities for manufacturing, distribution, management, packaging,
labeling, advertisement, and supervision of drugs.
Since its issuance in 1985, the DAL has had two
major revisions, and its third revision (draft) was
© www.icsa.org
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made public on October 23, 2017, for soliciting comments and suggestions (http://www.sfda.gov
.cn/WS01/CL0778/178902.html). Under the
DAL, the PDR, a binding document governing the
development and regulation of drugs and biologic
products, provides operational and technical details with respect to clinical trial designs and applications, drug manufacturing and import, new
drug applications and approval, drug registration
and its categories, and drug registration suspension. The PDR also specifies respective responsibilities of CFDA and provincial FDA in the process
of review, inspection, approval, and post-approval
surveillance. The second version of PDR specifies, in its Annex 2 “Registration Categories and
Application Information Requirements of Chemical
Drugs,” the minimum sample sizes required in different phases of clinical development (Zhao et al.,
2008). Currently, the PDR is in its third revision; the
“minimum sample size requirements” will likely be
lifted from the new version.
In comparison with the previous (second) version, the proposed revision of PDR, released on
October 23, 2017, for public comments (http://
www.sfda.gov.cn/WS01/CL0778/178900.h
tml), encompasses the following major changes:
(a) Clinical trial applications (CTA): (1) Focus is
on target condition, clinical values, alternative therapies, and trial design; (2) sample
sizes are determined by study objectives and
relevant guidelines; (3) reduced sample sizes
or a clinical trial waiver can be granted for
rare diseases or special health conditions; (4)
sponsors can test or entrust a certified third
party to test samples of drugs to be used in
clinical trials; (5) upon CTA approval, clinical
trial information regarding start-up, temporary suspension, resumption, early termination, and completion will be published at the
CDE’s website; and (6) sponsors are required
to provide a capability evaluation of clinical
trial sites and investigators.
(b) Clinical trial conduct: (1) Any major changes
in clinical trial design and conduct should be
approved by CDE; (2) serious adverse event
(SAE) reporting is re-enforced; (3) annual inspection of clinical trials will be performed by
CDE and relevant provincial FDAs; (4) trials
may be suspended or terminated if (i) SAEs
are not reported to CDE, (ii) serious flaws in
trial quality management exist, (iii) risks exceed benefits, and (iv) any GCP violations exist; (5) supplemental applications for changes
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in applicants, manufacturing site and/or process, and specification of drugs during clinical trials are acceptable; (6) a new CTA is
needed if a suspended trial is resumed after 18
months of suspension; and (7) the CFDA will
make a public announcement within 15 days
for new drugs entering surveillance and will
not accept any NDA for the same drug with a
formulation change or imported drugs of the
same kind.
(c) NDA: (1) Approval or disapproval of NDA
will be based on evidence of efficacy and
safety on Chinese patients; (2) quality assurance documents should be available; (3)
more attention will be paid to (i) clinical values of innovative medicines, (ii) technical innovation and clinical superiority of drugs
with changes in formulation and/or route
of administration, (iii) consistency of generic
drugs, and (iv) biosimilarities of biologic
products; and (4) nonapprovable NDA include serious concerns in efficacy, safety, and
quality of drugs, data quality and fraud, etc
(13 categories).
(d) Registration categories: (1) New drugs: drugs
not marketed in any country (innovated domestically or overseas), and/or drugs marketed in other countries but not in China; and
(2) modified new drugs: modified structure
with known active ingredients and clinical superiority
The revised PDR also clarifies the responsibilities
of provincial FDAs for review and site inspection
of generic drug applications, acceptance of supplemental applications caused by changes in manufacturing processes, and re-registrations of drugs that
pass the 5-year renewal period. In summary, the
new (draft) version of PDR (1) focuses on transparency, high quality, and predictability; (2) encourages biomedical innovation by priority review;
(3) establishes a system for risk management, site
monitoring, and registration inspection; (4) clarifies
responsibilities of provincial FDAs and expert consulting mechanism; and (5) articulates channels for
solving disputes and imposes penalties for submitting knowingly false information and test samples.
Even though the main content of the PDR is available, its Annexes are not publicly disclosed and it
is unclear whether additional requirements will be
posted on CTA and NDA.
In addition to the DAL and PDR, approximately
180 technical guidelines cover various aspects of de15

Invited Articles
velopment and approval of drugs, biologic products, and medical devices. These guidelines can be
classified into the following seven categories:
(a) Chemical drugs: e.g., guideline for pediatric
clinical trials, guideline for data extrapolation
from adult to pediatric populations
(b) Traditional Chinese medicines: e.g., guideline for formulation modification of natural
herbal medicines, guideline for pharmacological and toxicological research of natural
herbal medicines
(c) Biologic products: e.g., guideline for research
and evaluation of cell products, guideline for
biosimilar products
(d) Cross-subject general guidelines: e.g., biostatistical guideline for clinical trials, guideline
for data management and statistical analysis plans and reports, guideline for electronic
data captures in clinical trials
(e) General evaluation: e.g., guideline for nonclinical safety evaluation of therapeutic/preventive biologic products
(f) Technical standards: e.g., chemical drug technical standards, basic requirements for syringes of chemical drugs
(g) Nonclinical guidelines: e.g., guideline for
nonclinical studies of potential QT interval
prolongation, guideline for toxicity studies of
repeated dosing
See http://www.cde.org.cn/zdyz.do?met
hod=initValue&frameStr=0 for a complete
list of CFDA’s technical guidelines. However, no
guidelines exist for benefit-risk or cost-effectiveness
analysis. With the CFDA joining the ICH as an
agency member, it is expected that the regulatory
agency will gradually adopt ICH technical standards in the development and regulation processes
of medical products. Recent findings in clinical
trial data verification have resulted in the CFDA issuing a technical guideline for sponsors to prepare
and submit a data management plan (DMP) and a
statistical analysis plan (SAP) in the CTA package,
and a data management report (DMR) and a statistical analysis report (SAR) in the NDA package; see
Section Guideline for multiregional clinical trials
(MRCT) for further discussion.
16
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Guidelines for Clinical Trials
This section first discusses the statistical guideline
for clinical trials and a guideline for multiregional
clinical trials. These two guidelines are critical for
the design, analysis, and reporting of clinical trials. Other relevant guidelines for the planning, conduct, and quality assurance of clinical trials are then
briefly described.

Biostatistical guideline for drug clinical
trials
The Guideline on Statistical Principle (GSP) for Drug
Clinical Trials (statistical guideline), was first drafted
in 2003 based on legal requirements stipulated in
the DAL, operational and technical requirements
described in the PDR, and other relevant guidelines, such as Good Clinical Practice (GCP), ICH
E9 (ICH, 1998), US FDA’s guidelines for format
and content of clinical and statistical sections of
new drug applications (FDA, 1988), and other ICH
guidelines concerning clinical trials and new drug
applications. The first version of the statistical
guideline was issued in March 2005 (Chen et al.,
2008). After 10 years of implementation, the CFDA
realized the limitations of the guideline and the gap
between the GSP and ICH standards and initiated
the first revision in 2015. The proposed revision of
the statistical guideline was published in late 2015
for public comments and was finalized in June 2016,
with the following major changes (CFDA, 2016a):
(a) A new section on planning clinical investigations was added to the chapter on general considerations of clinical trials
(b) Blinded sample size re-estimation and patient
enrichment design were added to the chapter on clinical trial designs in which group sequential design and subgroup analysis were
also revised
(c) Clinical trial data inspection, patient enrollment monitoring, and independent data and
safety monitoring committee (IDSMC) were
added to the basic considerations of clinical
trial conduct
(d) Statistical analysis plan and report were removed from the GSP to create a separate
guideline
(e) Safety data analysis was enriched to cover tolerability analysis
© www.icsa.org
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In summary, the new statistical guideline adopts
the general principles of the ICH E9 and reflects
the overall trend of scientific considerations in the
design, analysis, and conduct of clinical trials. Although the guideline provides statistical principles
for drug clinical trials, it also serves as a key reference for statistical design, analysis, and reporting of
clinical trials for preventive biologic products and
medical devices. Following are three examples of
trial designs for new drug applications.
Example 1–Bridging design. A clinical trial was
designed to investigate a new treatment for soft tissue sarcoma, a malignant tumor that is rare in China
with no effective treatment. An interim analysis
on disease control rate (DCR) and progression-free
survival (PFS) time from a global phase III study
(without China participating) has shown promising results, which prompted the sponsor to prepare
a CTA in China. Before finalizing the clinical trial
protocol, the sponsor held a pre-CTA meeting with
the agency, which agreed to a single-arm trial with
70 Chinese patients and the overall response rate
(ORR) as a primary endpoint and PFS and overall
survival (OS) as secondary endpoints, plus a pharmacokinetics (PK) study (see Section Other relevant
guidelines for clinical trials for more discussion on
PK studies) to demonstrate similarity or consistency
of key PK parameters between ethnic Chinese patients and non-Chinese patients. The small scale,
one-arm study is neing undertaken because of the
promising results from the global study and the low
incidence rate and lack of effective treatments available for the disease in China.
Example 2–Multiregional clinical trial
(MRCT). An MRCT was planned to evaluate the
safety and efficacy of a new drug in patients with
pancreatic cancer, a life-threatening disease without efficacious therapies. Pancreatic cancer is uncommon but not considered a rare disease. The
sponsor proposed a two-arm, double-blind, randomized MRCT with PFS as the primary endpoint
and OS as the secondary endpoint. A total sample
size of 540 patients (including 60 planned Chinese
patients) was determined to achieve 90% power
with a hazard ratio (HR) of 0.70 for the MRCT. This
sample size considered patient dropouts for any
reasons and censoring by the end of the follow-up,
and was expected to result in approximately 390
PFS events by the end of the study. The patient enrollment window was 1.5 years for the 540 patients,
with China starting enrollment 3 months before the
anticipated last PSF event (because of longer time
for CTA review and approval processes), which
could jeopardize the plan of enrolling 60 Chinese
© www.icsa.org
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patients. Upon discussion with, and agreement
by, the agency, the sponsor extended the enrollment window, even after 390 PFS events had been
reached, to continue enrolling and following up
Chinese patients for an additional 8 months. The
main consideration for the enrollment and followup extension of Chinese patients was that at least
60 Chinese patients were needed to satisfy the predefined consistency criteria of PFS results between
Chinese and non-Chinese patients.
Example 3–China-led regional study. A new
drug was approved overseas for the treatment of
gastric cancer, a prevalent malignant tumor type
in China and northeast Asia. In addition to a PK
study, the sponsor planned a two-arm, doubleblind, active control, phase III clinical trial in Asia
with PFS as the primary endpoint and OS as the
secondary endpoint. The study was designed with
a total of 650 patients, including 520 Chinese patients (∼80% of total) and 130 non-Chinese patients
from two neighboring countries, to achieve an overall 90% power to detect a treatment effect with an
HR of 0.75 in all patients.

Guideline for multiregional clinical trials
(MRCT)
Joining global MRCTs would provide numerous
benefits to China, including bringing innovative
medicines to Chinese patients sooner, applying
international standards in product development
(design, conduct, analysis, review, approval, and
post-market surveillance), avoiding duplicate trials,
and studying heterogeneity among different ethnic
populations. The CFDA’s MRCT guideline, issued
in June 2015, specifies that an MRCT can be a global
MRCT with at least two countries/regions including China and another country or region outside
of Asia, or a regional MRCT in which participating countries are in the Asian region. For China to
participate in an MRCT, the CDE requires that the
agency must have access to all MRCT data and clinical trial sites, and that at least one Chinese expert
joins the IDSMC if Chinese patients exceed 20% of
the total sample size (CFDA, 2015).
In addition to demonstrating the similarity of
PK parameters between Chinese subjects and nonChinese subjects, an MRCT is also concerned with
the heterogeneity of intrinsic and extrinsic factors
that may impact the consistency eveluation of primary (and key secondary) endpoints and the overall sample size and its allocation to individual countries. The guideline categorizes these factors as
(1) absorption, distribution, metabolism, excretion
17
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(ADME); (2) disease etiology and prevalence; (3)
prognostic and risk factors; (4) medical practice (diagnosis, treatment, standard of care, etc.); (5) cultural differences; and (6) other ethnic differences.
See Section General Considerations for Clinical
Trial Design and Conduct for further discussion of
these factors in designing an MRCT. The guideline
also discusses the possibility of different dosages,
availability of active controls and different efficacy
endpoints for Chinese patients.
The MRCT guideline provides only a general description regarding the overall sample size for an
MRCT and its allocation to individual countries,
stating that the total sample size should satisfy the
study objective and that the sample size allocation
ratio should meet the requirements of subgroup
analysis with considerations of disease epidemiology and sample representation of individual countries/regions. Per the ICH E17 (ICH, 2017), the
overall sample size should be determined by testing the primary hypothesis based on data from all
countries/regions, and the sample size allocation
to individual regions should be decided “such that
clinically meaningful differences in treatment effects among regions can be described without substantially increasing the sample size on the primary
hypothesis.” While pre-CTA consultation meetings
with CDE are strongly recommended to discuss
trial design including subpopulation sample sizes,
sponsors should consider the following when specifying sample size allocation ratio: (1) minimum
sample size requirement by regulation (if any); (2)
proportionality to disease incidence or prevalence;
(3) expected differences in treatment effect; (4) alternative treatment options; (5) statistical methods for
consistency evaluation of treatment effect; and (6)
safety concerns. In general, the following three statistical methods can be used to determine the minimum sample size of Chinese patients for the evaluation of consistency between Chinese population
and overall population.
Directional treatment effects (DTE) approach.
The DTE approach is used to determine the minimum sample size for Chinese patients whose treatment effect is expected to be directionally similar to
that of the overall population as estimated from the
MRCT. Let Δ CN , Δ NCN and Δ denote, respectively,
the standardized treatment effects for Chinese population, non-Chinese population and overall population. Then, conditional on a statistically significant
result of the MRCT, the DTE approach can be expressed as
18
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 CN > 0 | Δ
 Δ
 CN , Δ
 NCN  > 𝑍1−𝛼/2 } > 1 − 𝛽CN ,
𝑃{Δ
(1)
 CN , Δ
 NCN and Δ
 are the estimates of
where Δ
Δ CN , Δ NCN and Δ, respectively, 𝑍𝑝 is the 𝑝% percentile of the standard normal distribution, 𝛼 is the
significance level for the MRCT, and 1 − 𝛽CN is the
probability of observing a DTE among Chinese patients. This DTE approach, often called Methods 2
as it is the second method proposed in the guiding
document of the Pharmaceutical and Medical Device Association (PMDA) of Japan (MHLW, 2012),
is generally suitable to clinical trials for uncommon to moderately prevalent diseases with similar
disease etiology across countries/regions, such as
melanoma and multiple myeloma.
Retentive treatment effect (RTE) approach.
The RTE approach looks for a minimum sample
size that can demonstrate that the treatment effect
among Chinese patients retains at least a certain
proportion, say 𝜋 (0 < 𝜋 ≤ 1), of the overall treatment effect of the MRCT. Given a significant result
of the MRCT, the sample size for Chinese patients
to show RTE can be expressed as
 CN > 𝜋Δ
 Δ
 CN , Δ
 NCN  | Δ
 Δ
 CN , Δ
 NCN 
𝑃{Δ
> 𝑍1−𝛼/2 } > 1 − 𝛽CN .

(2)

The RTE approach, often called Method 1 as
it appeared first in the PMDA guideline (MHLW,
2007), is usually appropriate for highly prevalent
diseases with similar or slightly different etiology such as chronic obstructive pulmonary disease
(COPD) and breast cancer.
Equivalent treatment effect (ETE) approach.
The ETE approach is used to establish equivalence
in treatment effect between Chinese patients and
the overall patient population represented in the
MRCT. Equivalence can be concluded if the difference (or ratio) of treatment effects between the subpopulation and overall population falls within the
range of pre-defined upper and lower margins. The
sample size for demonstrating ETE is conditional on
a significant result of the MRCT and can be written
as

𝑃{𝛾𝐿 <

 CN
Δ
 CN , Δ
 NCN 
 Δ
< 𝛾𝑈 | Δ
 Δ
 CN , Δ
 NCN 
𝜋Δ
> 𝑍1−𝛼/2 } > 1 − 𝛽CN , (3)
© www.icsa.org

ICSA Bulletin January 2018 Vol.30/1

where 𝛾𝐿 and 𝛾𝑈 are pre-specified lower and upper margins for the ratio of estimated treatment effects between Chinese patients and all patients (the
formula for a difference in treatment effects can be
derived similarly). This approach is suitable for
clinical trials demonstrating similarity or equivalence in treatment effects (either too high or too low
ratio is unacceptable).
If a significant effect in Chinese patients is required for the new drug registration, a common
practice is to conduct an MRCT with an extension
enrollment of additional Chinese patients (and/or
extended follow-up time for time-to-event endpoints), or an MRCT plus a China-only trial. In either case, additional Chinese patients are accrued
(and/or followed up) and included, together with
those in the MRCT, in the final analysis to ensure
a sufficient sample size (or events) of Chinese patients to demonstrate a significant treatment effect.
A large sample size of Chinese patients is required
to show a statistically significant treatment effect
in Chinese patients, and is generally required for
highly prevalent diseases such as diabetic mellitus,
liver cancer and esophageal cancer.

Figure 2: Approximate distributions of hazard ratios (HRs) for global MRCT and Chinese patients
and probability of observing Chinese HR> 1 (global
HR=0.78, Chinese sample size=800).
The MRCT guideline prescribes that, in addition
to the overall analysis of the MRCT data, the statistical analysis report (SAR) should focus on the
consistency among Chinese patients, non-Chinese
Asian patients and all patients in the MRCT in terms
of primary and key secondary efficacy endpoints
as well as major safety endpoints. Specifically, the
SAR should include (1) analyses of all patients and
the subgroup of Chinese patients in terms of efficacy and safety; (2) consistency evaluation between
Chinese patients and all patients in terms of pri© www.icsa.org
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mary and key secondary endpoints; and (3) further
explorations among participating subpopulations if
inconsistency is observed. The example below discusses inconsistency in the primary efficacy endpoint between Chinese patients and all patients in
an MRCT.
Example 4–Consistency in primary endpoint.
A two-arm MRCT was designed to investigate the
treatment effect of a new drug over an active control
with a total of 18,000 patients (including 800 Chinese patients) and 1:1 randomization to detect an
HR of 0.8 at a one-sided significant level 𝛼 = 0.025
with 90% power. At the end of the study, the overall
HR of the MRCT was estimated as 0.78 while the HR
for Chinese patients was estimated at 1.07 (which
might have been expected because of small sample size). These findings put the regulatory agency
in a difficult position to either approve (based on
the MRCT results) or disapprove (no evidence of
treatment effect among Chinese patients). In this
case, the sponsor explored ethnic heterogeneity in
terms of the primary endpoint that included: (1) evidence of heterogeneity between Chinese patients
and non-Chinese patients from pharmacokinetics
and clinical and epidemiological perspectives; (2)
treatment interactions (using 0.20 as a cut-off for
the 𝑝-value); (3) confounding factors (not stratified
during randomization) that could be used to obtain
an adjusted HR; (4) propensity score with multiple
confounding factors to obtain adjusted treatment
effects; (5) forest plot of HRs among participating
countries or regions; and (6) stochastic simulation
(e.g., bootstrap) to estimate the probability of observing an HR = 1.07 given a sample size 800 and
assumed HR = 0.8. For example, Figure 2 shows
that given the global HR of 0.78 and Chinese sample size of 800 patients, the probability of observing
an HR of 1.07 or greater in Chinese patients is approximately 0.2339, suggesting that an HR > 1.07 in
Chinese patients could be due to small sample size.

Other relevant guidelines for clinical trials
In July 2016, the CFDA issued a technical guideline for the data management plan (DMP), statistical analysis plan (SAP), data management report
(DMR), and statistical analysis report (SAR) for clinical trials. CFDA requires the DMP and SAP are
required to be submitted in the CTA package and
the DMR and SAR to be submitted in the final NDA
packages. These requirements, particularly the inclusion of DMP and SAP in the CTA package, seem
to have been prompted by the findings from a re19
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cent initiative on drug clinical trial data verification
conducted by CDE starting in July 2015. The verification initially targeted 2033 applications for registrations of new drugs, generic drugs and imported
drugs. After completing the first-round self verification requested by the agency, 1316 (64.7%) applications were withdrawn voluntarily by applicants.
Of the 313 (15.8%) applications for which clinical
trial data were verified by the CFDA, 38 were suspected of data fraud (16 for NDA, 17 for generic
drugs, and 5 for imported drugs). The agency rejected 30 of the 38 applications and started further
investigation against 11 clinical trial organizations
or contract research organizations (CROs) for possible data fraud (CFDA, 2017b). The inclusion of the
DMP and SAP in the CTA packages is intended to
assure the CFDA that the sponsor has the plan and
capability for high-quality data management and
statistical analysis of clinical trials. The contents
of the DMP and SAP are based primarily on ICH
E3, E6 and E9 (http://www.ich.org/product
s/guidelines/efficacy/article/effica
cy-guidelines.html). Specifically, the DMP
should describe the sponsor’s detailed plan on (1)
data flow and data management flow; (2) data collection and management system; (3) data management steps consisting of the case report form (CRF)
and database design, data entry, data audit and enquiry, medical coding, external data management,
blinded auditing, database lock and unlock, data
output, and data management documentation. In
addition, the sponsor should provide in the final
NDA package the DMR and SAR, which usually
have the same structures as the DMP and SAP and
present in the respective documents the results, deviations, and any other observations during data
management and statistical analysis; see CFDA
(2016b) for details.
In many NDA applications, a PK study of Chinese subjects (or patients) is required to investigate the ADME of a drug and demonstrate equivalence of PK parameters between Chinese and nonChinese populations. A commonly used design
(per the CFDA’s guideline for PK studies) is AABB
and BBAA design (especially for drugs with high
variability in ADME). The PK parameters should
include at least the maximum concentration (𝐶max ),
time to 𝐶max (𝑇max ) and area under the curve for
the first 24 hours (AUC1−24 ) or from time 0 to a
pre-defined time 𝑡 (AUC0−𝑡 ) (The choice of AUC1−24 ,
AUC1−𝑡 or both depends on the half-life of the
drug). Bioequivalence can be concluded if the 90%
confidence intervals on the ratios of geometric (or
arithmetic) means for all estimated PK parameters
20
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between Chinese and non-Chinese subjects fall between 0.8 and 1.25.
In March 2016, the agency issued a guideline for
pediatric clinical trials stating that data from adult
clinical trials should be fully utilized, and that the
algorithm of pediatric drug development should
follow the three disease categories: (1) For pediatric
specific diseases, safety and PK data should first be
obtained from adult subjects to guide pediatric clinical trials; (2) for diseases shared by both adult and
pediatric populations with no efficacious therapies
available, a phase II proof of concept (POC) study
on adult patients should be conducted first to guide
pediatric clinical trials; and (3) for diseases shared
by both adult and pediatric populations with effective treatments available, data in adult clinical trials
can be used to guide pediatric clinical development.
A complete list of CFDA guidelines for drug clinical trials is available at http://www.cde.org.c
n/zdyz.do?method=initValue&frameStr=0.
A wide array of guidelines for the research and
development of therapeutic and preventive biologic
products, including cell products, preventive DNA
products, HIV vaccines and combination preventive biologic products, are available. These guidelines cover pre-clinical safety evaluation, development and validation of biologic assays, and efficacy
and safety studies in clinical development. Details
are available at http://www.cde.org.cn/zdyz
.do?method=initValue&frameStr=0#top. In
February 2015, the CFDA issued its first guideline
for the development and evaluation of biosimilar
products in terms of efficacy, safety, and product
quality. The biosimilar guideline specifies stepwise
approaches to the comparative structural and functional characterization (that is, structural similarity using the state-of-the-art analytical methodologies such as fingerprint-like analysis algorithm and
functional similarity in terms of toxicity, immunogenicity, and PK/PD) and totality of evidence approach, with the latter focusing on clinical similarity even with minor structural and/or functional
differences.

General Considerations for Clinical Trial Design and Conduct
Planning and conduct of clinical trials in China
should consider not only specific regulatory requirements, but also unmet medical needs. According to the China Statistical Yearbook (Sheng,
Laiyun, 2016), the top 10 leading causes of deaths
in China are (1) malignant neoplasm; (2) heart dis© www.icsa.org
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eases; (3) cerebrovascular diseases; (4) chronic respiratory diseases; (5) endocrine, nutritional and
metabolic diseases; (6) neurological disorders; (7)
digestive system disease; (8) transport injuries; (9)
self-harm and violence injuries; and (10) infectious
diseases. Cancer patients with lung, hepatocellular, esophageal, gastric, and pancreatic carcinomas,
which are among the most malignant cancerous
types, have the greatest unmet medical needs because of high prevalence rates or limited treatment
options. The government prioritizes medical research and drug development activities for diseases
that are aging-related or of public heath importance, such as COPD, HIV/AIDS control and injury
prevention. Clinical trials for innovative medicines
targeting diseases with unmet medical needs are
likely to receive priority review; see Section Recent
Advances in China’s Regulatory Science for additional discussion.
Different designs of clinical trials may result in
different strengths of evidence for therapeutic effects (both efficacy and safety) of a new drug in Chinese patients. Statistically powered China-led regional or China only studies provide the strongest
evidence for treatment effects in the Chinese population with less heterogeneity concerns and can be
used to investigate a new drug for China-specific
prevalent diseases with a large patient base. This
facilitates patient enrollment, which shortens study
duration. Conversely, an MRCT offers opportunities to evaluate treatment effects in a broader population and hence, heterogeneity of treatment effects
(if any) among subpopulations, providing earlier
access to more effective medicines globally. As discussed in Section Guideline for multiregional clinical trials (MRCT), certain important intrinsic and
extrinsic factors must be considered in the design
and analysis of an MRCT for cross-ethnicity consistency evaluation. Specifically, sponsors should consider the following factors:
(a) Patient composition of subpopulations: The
composition of the Chinese subpopulation
could differ from that of other subpopulations
with respect to disease stage, gender, age, education, and economic status. For example,
Chinese patients are more likely to be in the
late stage of head and neck cancer when enrolled.
(b) Medical practice and concurrent conditions:
(1) Traditional Chinese medicines may be
used concurrently in Chinese patients; and
(2) disease profiles and concurrent conditions
may differ between Chinese and non-Chinese
© www.icsa.org
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patients if these factors are not specified in the
inclusion and exclusion criteria.
(c) Health care policy: (1) Medical insurance program coverage may impact the lines of treatments; and (2) treatment options may differ from country to country, and drugs approved in other countries may not be available
in China.
(d) Genomic factors: The genomic profiles of the
Chinese population may differ from those of
the non-Chinese population. For example,
EGFR mutation is present in approximately
40% of the Chinese population versus only
15% in the European population (Zhang et al.,
2016).
(e) Differences in lifestyle, diet, or environmental factors: (1) According to WHO, about 60%
of lifestyle-related factors contribute to individual health and quality of life (WHO, 2004);
(2) factors such as diet and body mass index
(BMI), exercise, sleep, sexual behaviors, substance use, medication abuse, etc., may impact or modify treatment effect; and (3) air,
soil and water pollution may play a role in disease etiology and lead to differentiated treatment effects.
(f) Cultural differences: The following culturerelated factors may play important roles in the
evaluation of treatment effects: (1) culturebound syndrome when interacting with traditional medicines; (2) patient reported outcomes; (3) cultural belief and mental illness;
(4) interaction with healthcare providers; and
(5) toxicity tolerability or perception, (6) adherence to prescribed treatment regimens.
Sponsors must also consider the following in the
conduct of an MRCT:
(a) Imbalanced patient assignment between
treatment and control: Extremely imbalanced
patient assignment because of a small proportion of allocation or centralized randomization may cause unreliable estimates of treatment effects.
(b) Difference in investigator’s perception/diagnosis: A patient may be diagnosed by the
investigator as “progression” with treatment
switch when the patient has in fact no progressive disease.
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(c) Interim analysis: Can a drug be approved in
China based on a positive global interim result? This will depend on the disease area,
safety profile of the drug, interim results and
available treatment options.

(d) Differentiated drop-off rates: In Chinese patients, a high tolerability to toxicity could
cause a low drop-out rate, and lack of efficacy
could result in a high drop-out rate.

(e) Compliance with study protocol: Patients
may take extra pills when they skip or miss
the previous dose.
In general, factors that could modify treatment effect but potentially be treated differently among
subpopulations during the course of clinical trials
should be aligned at the protocol level to ensure
consistency of data quality and balanced patient
characteristics as prescribed at the design stage.
Two examples are provided below to illustrate some
design considerations of clinical trials for new drug
applications.
Example 5–One-arm trial. Ranibizumab injection, a monoclonal antibody fragment, was first
approved by the US FDA in 2006 and then by
European Medicines Agency (EMA) in 2010 for
treatment of age-related wet macular degeneration.
These approvals, together with the rare disease status of age-related wet macular degeneration and the
lack of effective treatment, led the agency in 2012 to
approve market authorization of Lucentis in China
based on a one-arm study with 160 Chinese patients.
Example 6–Inappropriate selection of doses for
reference drug. A clinical trial was designed to
show non-inferiority of a new drug over an active
control drug that was approved and marketed with
two doses (high and low) in China. The treatment
guideline for the target disease recommends the
high dose for treatment use. The sponsor, however, chose the low dose as a reference dose in the
non-inferiority trial. Even though the clinical trial
reached positive results and concluded that the new
drug was non-inferior to the (low dose of) active
control, the regulatory agency rejected the marketing application of the new drug because the choice
of the low dose as a reference dose was inconsistent
with the treatment guideline.
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Recent Advances in China’s Regulatory Science
Since early 2016, the CFDA has initiated several major changes in its regulations for drugs and medical devices and these changes have created the
headline news in pharmaceutical business-focused
media, e.g., Wang and Davidson (2017), Gregory
(2017), Bloomberg News (2017), Cyranoski (2017),
Balzano et al. (2017) and McCallister (2017). The
changes reflect the agency’s ambitious framework
to modernize its regulatory science by reducing
the time for the review and approval processes,
encouraging innovative medical product development, and promoting international standards. This
section summarizes these remarkable regulation reforms in the order as they were announced.
Prioritization of backlog applications for review. The time from submission to review and approval of CTA or NDA is usually quite lengthy, primarily because of a large volume of applications
and an insufficient number of CDE staff handling
these applications (see Section An overview of drug
regulations for a brief review of CDE staffing history). The immediate consequence of the large
backlog of applications is the resulting delay in
marketing of new drugs in China to meet Chinese
patients’ needs. On February 26, 2016, the CFDA
announced ia priority review initiative covering the
following:
(a) Drug categories: (1) innovative drugs not
marketed anywhere; (2) imported innovative
drugs (marketed in other countries but not in
China); (3) therapies with preparations using
advanced technologies, or innovative treatment methods, showing clear clinical benefits; (4) CTAs for drugs with 3-year patent
expiration, and manufacturing applications
for drugs with 1-year patent expiration; (5)
CTAs with clinical trials approved by FDA
and EMA, and NDAs for drugs approved by
FDA and EMA; (6) NDAs for TCMs that show
clear advantages in treatment and prevention
of diseases of public health importance; and
(7) NDAs in national critical research programs.
(b) Disease areas: (1) AIDS; (2) tuberculosis; (3)
viral hepatitis; (4) rare diseases; (5) malignant
tumors; (6) pediatric drugs; and (7) drugs for
prevalent diseases in the elderly population.
http://www.sda.gov.cn/WS01/CL
Visit
0844/145260.html for more information on this
© www.icsa.org
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initiative.
Establishment of advisory committees. To improve transparency, scientific accuracy, and the regulatory review system, the CFDA announced on
March 19, 2017, the creation of an advisory body
for the following 10 committees: (1) reform and development policy; (2) safety and risk management;
(3) theory and formulation of TCM; (4) GMP and
quality assurance for TCM; (5) pharmacology for
chemical drugs and biologic products; (6) pharmacotoxicology; (7) pharmaceutical and clinical pharmacology; (8) biostatistics; (9) pediatric drugs; and
(10) legal, economic and social. Ten disease-specific
committees for TCM and 16 disease-specific committees for chemical drugs were also established.
These advisory committees will assist CDE in the
review and evaluation processes of applications;
visit http://www.sda.gov.cn/WS01/CL0087/
170640.html for a detailed announcement.
Adjustment of approval authority. On march
17, 2017, the CFDA announced transferring the approval authorization from the CFDA to CDE for
(1) drug CTA (both domestic and imported drugs);
(2) drug supplemental applications (both domestic and imported drugs); and (3) imported drug reregistration. This change is expected to improve
review and approval efficiency and decrease the
waiting time (http://www.sda.gov.cn/WS01/
CL0053/171383.html).
Expedited review of innovative products. On
March 11, 2017, the CFDA announced an initiative
to implement the expedited review and approval
processes for innovative drugs and medical devices:
(1) Conditional approval can be given based on
early or mid-stage trial results for life-threatening
diseases for which no efficacious treatments are
available; (2) for rare diseases, clinical trial waiver or
conditional approval can be granted based on limited data or overseas approval; (3) establishing review teams comprising medical physicians, pharmacologists, toxicologists and statisticians for new
drug review process (clinical and safety); (4) establishing review teams comprising experts in medical
science, diagnosis, electronics, material science, and
bioengineering for review of medical products from
basic science perspective; (5) encouraging clinical
applications of innovative drugs; and (6) encouraging development of TCM (http://www.sda.gov
.cn/WS01/CL0087/172567.html).
In-dept reform on review and approval processes for innovative products. On October 8,
2017, the General Office of the Communist Party
of China Central Committee and the State Council
jointly announced an in-depth reform on the review
© www.icsa.org
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and approval processes to encourage innovations of
drugs and medical devices (http://www.sda.g
ov.cn/WS01/CL1747/178283.html). Specifically, the reform covers
(a) Clinical trials: (1) Clinical trial site: clinical/medical institutions with clinical trial capability may register via the CFDA web site
as clinical trial sites; (2) enhanced ethics committee system: no re-approval is needed if a
clinical trial is approved by the ethics committee of the primary investigator’s institution; (3) CTA: the CFDA MUST issue a recommendation letter for a CTA within a specified
time period; (4) overseas clinical trial data: the
CFDA accepts overseas clinical trial data to
support NDA in China; (5) expanded use of
clinical trial drugs: for life threatening diseases with no efficacious therapies, the new
treatment can be used in non-clinical trial patients if (i) it shows benefits; (ii) it is approved
by EC; (iii) patients sign the informed consent
form (ICF); (iv) no major safety concerns exist; and (6) legal responsibility for clinical trials and clinical trial data: any type of fraud
will be prosecuted.
(b) Regulatory approval: (1) Products for lifethreatening diseases or public health urgency
with no efficacious therapies: (i) early- or midstage results with predictable clinical benefits may support conditional marketing authorization; manufacturers need to stipulate
risk management plan, (ii) priority review can
be given to scientifically impactful innovative
products; and (2) products for rare diseases:
clinical trial waiver and/or conditional approval can be granted for products approved
in other countries if the sponsor provides a
risk management plan (and possibly commits
to follow-up studies).
Adjustment for imported drug registration.
On October 10, 2017, the CFDA announced the
adjustment of imported drug registration, which
states that (1) simultaneous phase I clinical trials can
be conducted (except for preventive biologic products); (2) sponsors may follow the PDR to submit
an NDA upon completion of MRCTs; (3) no overseas approval in the sponsor’s country is required
for CTA and NDA of imported drug and therapeutic biologic products; and (4) clinical trial waivers
based on MRCT data can be granted per relevant
clauses in the PDR (http://www.sda.gov.cn/
WS01/CL0050/178363.html).
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Requirements on acceptance of overseas clinical trial data. To implement the “in-dept reform on
review and approval processes for innovative products” announced by the central government, CDE
posted on October 20, 2017, the technical requirements for the acceptance of overseas clinical trial
data (http://www.cde.org.cn/news.do?met
hod=largeInfo&id=314075). The requirements
can be summarized as follows:
(a) General principles: Submitted MRCT data
must be authentic, complete, accurate and
traceable.
(b) Completeness: (1) Overseas clinical trials to
support NDA (not marketed anywhere): submit ALL (not selective) clinical trial data; (2)
overseas marketed products to support NDA:
submit ALL overseas clinical trial data AND
periodic safety update report (PSUR) and/or
development safety update report (DSUR); (3)
MRCT to support NDA: submit ALL domestic and overseas clinical trial data and results;
and (4) overseas early clinical trial data to support domestic CTA: submit all analysis results
and data from overseas early clinical trials.
(c) Basic technical requirements for overseas clinical trial data to support NDA: The NDA
package must include (1) biopharmaceutics:
bioavailability and bioequivalence; (2) clinical
pharmacology: pharmacokinetics and pharmacodynamics, regional / ethic differences to
support efficacy and safety; (3) efficacy: results from global pivotal trials and clinical trials in China, consistency in efficacy between
overall population and Chinese population;
(4) safety: ALL safety data and analysis, consistency of overall population and Chinese
population; and (5) under PDR requirements
and based on ICH E5, sponsor must evaluate
consistency of Chinese population and overall population in terms of efficacy and safety,
to support extrapolation of results from nonChinese population to Chinese population.
(d) Acceptability of overseas clinical trial data:
(i) Fully acceptable – (1) Authentic, compliant with GCP and clinical trial inspection and data verification requirements;
(2) support target indications with respect to efficacy and safety; and (3) no
ethnic sensitivity factors that impact efficacy and safety,
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(ii) Partially acceptable – (1) Authentic, compliant with GCP and CT inspection requirements; (2) support target indications in terms of efficacy and safety; (3)
include some ethnic sensitivity factors
that impact efficacy and safety leading
to uncertainty of extrapolation from nonChinese to Chinese populations; and (4)
sponsor should analyze the influential
factors and (following discussion with
agency) conduct additional (domestic)
clinical trials,
(iii) Unacceptable – (1) Serious issues exist in
clinical trial data with respect to authenticity, completeness, accuracy, and traceability; (2) overseas clinical trial data do
not support target indications in terms
of efficacy and safety; (3) ethnic factors exist that impact efficacy and safety;
and (4) sponsor should follow innovative
medicine development guidelines and
conduct a series of domestic clinical trials to support efficacy and safety claims
for the Chinese population.
(e) Life-threatening conditions, orphan diseases,
pediatric products: Applications that belong
to “partially acceptable” can be granted “conditional” approval with sponsor’s commitments to collecting and submitting more efficacy and safety data in Chinese patients after
marketing authorization in China.

Concluding remarks
This paper provides an overview China’s biopharmaceutical market, its potential for future growth,
and the country’s drug regulatory system. It also
describes guidelines pertaining to clinical trials and
new drug applications. A high-level summary of
the ground-breaking policy and regulation changes
(resulting from recent reforms) that will directly impact the drug development programs in China is
also provided. With the CFDA joining the ICH as
an agency member, it is expected that the agency
will adopt additional ICH standards and guidelines
to modernize its regulatory science for a better and
more efficient and transparent regulatory ecosystem.
Some short- and mid-term challenges will remain as regulatory reform continues. For example, the large number of applications received by
the under-staffed CDE puts increasing pressure on
© www.icsa.org
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the agency’s core technical review center (∼400 staff
members in CDE were responsible for 12,068 applications in 2016 for CTA, NDA, drug re-registration,
imported drugs and TCM) (CFDA, 2017a). As
more staff members are hired for the agency’s review teams, the number of inexperienced reviewers
needing technical and policy-oriented training will
increase.
Educating the emplyees of the growing number
of domestic biopharmaceutical (biotechnological)
companies about quality and integrity of scientific
research, including (1) clinical trial design and conduct; (2) data collection, storage, transfer, manipulation and analysis; and (3) analysis planning,
result reporting, interpretation and communication, in another challenging task facing the CFDA.
In recent years, many international and regional
biopharmaceutical-focused professional societies
have been established to provide educational programs tailored to the needs of drug development
professionals in China. These programs include
workshops, conferences, and training courses provided by the International Society for Biopharmaceutical Statistics, DIA China Quantitative Science
Forum, Shanghai Biostatistics Forum, and Beijing
Biometrics Association. These types of educational
courses provide the most up-to-date knowledge
and training to China-based professionals, which
helps improve the conduct and quality of product
development programs in China.
Author note
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The Court Case of US vs. Barr Labs
Yi Tsong

Preface
Professor Li-Jen Wei put his beer glass down,
looked at all of us and asked profoundly: “If you
were to live your life all over again, what would you
choose as your career?”As any good student, I responded with a question before I can come up with
a proper answer: “Do you mean to ask what we
would have chosen as our career if we were guaranteed the same good quality of life? Or what we
were wished to choose as our career?”He replied
in his typical soft voice:“Yes, if there is a guarantee
for good living but not a guarantee for a successful
career, what career would you choose?”Dr. James
Hung of FDA answered quickly without hesitation:
“I would choose to be a Go player.”LJ wanted to dig
in just like his typical research approach:“Can you
explain why?”James replied:“I really enjoyed playing Go game and I was showing talent in my youth.
But then I had to put all my energy into preparation
for a scientific future...”At the time I was analyzing the motivation of LJ’s question. “Could it be
that he was preparing for his retirement but could
not figure out what he wanted to do with all that
time? Or was he asking to see if we had any regret
for being a statistician just as he did?”LJ looked at
James and mumbled to himself: “Hmm, very interesting...”He noticed my hesitation to answer so
he continued“I was actually very interested in music when I was young. I was a good piano player. I
just didn’t know if I could achieve the level like a
master in the future.”That surprised me because
in my mind LJ had been a quintessential scientist
in his lifetime. So when LJ looked at me and asked
the same question, I said that I was always interested in music, arts and literature when growing
up. Mathematics and statistics were not in my career plan when I was young. But since all my friends
were studying towards the field of science and engineering, I just followed the same route. I had to admit that I had to be very fortunate that I ended up
with a great career with certain degree of creative
problem solving which ultimately had brought me
the kind of recognition and self-satisfaction I didn’t
dream of decades ago. But if anyone asked me what
I would do after I retire from FDA when I would no
longer work on statistics, I would probably say that
I would devote my time to writing short stories. Actually, I read from somewhere that one should start
© www.icsa.org

from writing things what one knows about instead
of any hypothetical fantacy . Therefore, I tried to
write short articles of the twenty century American
popular music in the forms of“200 old fashion love
songs”, in addition to stories of my youth in English
to share with my high school and college classmates
in the last 3 years. But as a fulltime writer, it would
be very challenging.
Last year, I was invited by ICSA Applied Statistics Symposium to give a talk on “My Leadership
Experience in Government.”After the symposium,
I gave a talk “Learn and -Share”seminar series
about a historical event. Now I believe with my
thirty years of experiences in FDA doing statistics in
drug safety, new drug clinical trial as well as chemical and manufacturing control arenas, I have lots of
good stories to write about.
With that in mind, I map out my pre-retirement
plan to write one statistics related FDA event for
each of my FDA year while I am still on the job. As
a warmup, here goes the first one.

1992 US vs. Barr Labs Case
I joined FDA in 1987 as a post-marketing safety evaluation statistician. I found that I had plenty time
in my hand after spending time working with epidemiologists on their projects. That is when I became nosy about what else was going on in FDA.
Sometime in 1990, I ran into a chemist reviewer in
the hallway near my office. She was looking for a
statistician to help her to understand the content
uniformity acceptance rule of tablet products recommended in US Pharmacopeia. US Pharmacopeia
is a private corporation that publishes drug product
quality control procedures recommended by a committee consisting of industry, academic and regulatory scientists. The procedures consist of the testing
equipment, testing procedure, how the data were to
be collected, the statistics and the acceptance criteria that all pharmaceutical industries agree to follow. As it is recommended by a committee consisting of industry representatives, US Pharmacopeia
is often considered to have more binding effect than
FDA guidance once the drug is approved to market.
The statistician she was looking for was on vacation.
Just for curtesy, I volunteered to help her on this issue. This was when my career in statistical methods
for chemistry and manufacturing control (CMC) began.
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In the early 90s, many pharmaceutical companies violated the good manufacturing practices. Although FDA issued many warnings or notices, FDA
seemed to have little policing power on the pharmaceuticals. For example, the world’s largest generic
drug pharmaceutical, Barr Laboratories, had been
issued by FDA serious CMC violations on more
than a hundred manufacturing lines, yet still refused to shut down or demonstrate improvement.
In 1992, FDA decided to bring Barr Laboratories to
court on its violations. I was drafted by our office
director to join the FDA team to prepare the exhibitions for the district attorney. What I want to describe below are a series of interesting events happened regarding to the case and persons involved.
Barr Laboratories Inc. was founded in 1970
by Edwin A. Cohen. It was taken to public under his leadership. Soon it grew into a global
specialty pharmaceutical company that operated in
more than 30 countries worldwide. Barr was engaged in the development, manufacturing and marketing of generic and proprietary pharmaceuticals,
biopharmaceuticals and active pharmaceutical ingredient.
In order to make my readers comprehend the
story better, I need to introduce a few technical elements of CMC quality control. First, every drug
manufacturer was required to file to FDA a Good
Manufacturing Practice (GMP) rules. It was written
by each individual manufacturer under the guidelines recommended by FDA. GMP describes the details of the procedure of the manufacturer committed to carrying out in preparation and manufacture
drug products. The GMP’s filed would be quite different in thoroughness and in quality. Typically, the
manufacturer was bounded by this GMP although
FDA did not evaluate its thoroughness. When a
drug application was approved, FDA would evaluate the proposed specification of each quality such
as content, purity, dissolution and shelf-life. The
drug sponsor would determine if the lot (the total
amount of tablets or capsules produced in one manufacturing container) was releasable in order to satisfy the specification criteria and the examinations
during its shelf life. Instead of FDA setting the criteria for the tests and examinations, most of the time,
it was required to satisfy the requirements of United
States Pharmacopeia (USP). USP is published in a
combined volume with National Formulary as the
USP-NF. USP-NF standard has a role in U.S. federal
law such that a drug or drug ingredient with a name
recognized in USP-NF is deemed adulterated if it
does not satisfy compendia standards for strength,
quality or purity. United States Pharmacopia Con28
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vention was founded in 1820 as a non-profit organization which revises and publishes USP-NF every
five years. It has the legal effect because the committee to revise and publish the standards consists
of industry, academic and government representatives. Most of the standards consist of the measuring equipment, measurement and the sampling acceptance criteria.
The revision of USP-NF is the responsibility of
the various committees that consist of members for
industry, academic and government. The committee members meet regularly to discuss the feedbacks and proposals of changing. Many of the
changes were made to accommodate the difficulties of the manufacturers of any of the chapters.
So, although USP’s compendia consist of sampling
acceptance plans, the sampling plans are deviated
from their original statistical form. USP claims that
a compendium can be applied to the product during any time in its shelf life. But the result of the
compendium applies to the sample instead of the
drug product lot such as an inference test does.
The sampling acceptance tests apply to a very small
sample size under the assumption that the product
is of good quality. If the sample failed any of the
test, it indicates that the product may have quality
issues.
Typically, two important compendia are applicable to all tablet drug products. They are content
uniformity test, and dissolution test.
Content Uniformity test: Let us assume a tablet
of the drug should contain X mg of an active chemical ingredient, so that X mg represents 100% of
the label claim (LC). A good lot (i.e. one unit
of thousands of tablets made from one drum of
mixed chemical materials) should be made so that
all tablets would have uniformed (typically within
85 to 115% of the label claim) content during its time
of usage. Let us consider USP-NF XXIV published
in 2005 for example, the sampling acceptance plan
consists of two stages. In the first stage, a sample of
10 tablets is assayed. The 10 tablets comply with the
dose content uniformity requirement if each of the
10 tablets is within (85%, 115%) LC and RSD (sample standard deviation, SD/sample mean) 6%. The
test fails if more than one tablet has dose content
outside (85%, 115%) LC or at least one tablet outside
(75%, 125%) LC. Otherwise, we move to the second
stage. In the second stage, additional 20 tablets are
sampled and assayed. The 30 tablets comply with
the DCU requirement if dose content of all 30 tablets
are within (75%, 125%) LC, and no more than one
tablet has dose content outside (85%, 115%) LC and
RSD 7.8%. It fails otherwise (see Figure 1).
© www.icsa.org
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In addition, the manufacturer uses a control
chart to detect any early warning of process control
problems. A typical control chart is often presented
with a sample mean and upper and lower control
bars which is often represented by 2 to 4 sample
standard deviations away from mean but within the
specification limits. The X-axis represents the order
or date of the lots made, Y-axis represents the sample mean value of each lot. An example of the control chart is presented in Figure 3.

Figure 1: USP XXIV Testing Procedure
Dissolution test: The dissolution test sampling
acceptance plan consists of three stages. As an example, the USP-NF XXIII plan published in year
2000 (Figure 2) can be described below. Let Q be
the label specified amount in percentage of LC at a
pre-specified time point. In the first stage, 6 units
are sampled and subjected to the test. The 6 units
comply with the dissolution requirement at the first
stage, if all six tablets dissolve more than Q+5%.
Otherwise, additional six units are sampled and
tested in the second stage. If all 12 units dissolve
more than Q-15% and their sample mean > Q, then
all 12 units are accepted as complying with the requirement. Otherwise, the acceptance procedure
moves to the third stage with additional 12 units
sampled. All 24 units are accepted if at least 22 of
them dissolve more than Q-5% with a sample mean
of the 24 units greater than Q and the minimum
value is greater than Q-15%.

Figure 2: USP XXIII Three Stages Acceptance Rule
(view this art in color at www.dekker.com.
Note that I use the tablets or units instead of the
lot because USP realizes that the sample does not
consist of random sample. The acceptance test may
be carried out at any time during the shelf life of the
product.
© www.icsa.org

Figure 3: Example of a Process Control Chart
Now let us return to the event, in the late summer days of 1992. Director Robert O’Neill of the
Office of Biostatistics Center for Drug Evaluation
and Research in FDA asked his secretary to call me
to arrange a short meeting with him. In the meeting, he described to me that FDA’s Barr Labs case
Team asked for statistical help and he was assigning the job to me. I was asked to take one statistician
from my team to travel with me to Manhattan for a
week to go over some of the evidences. Later on,
we would travel there for a few more days to summarize the evidences and to prepare the district attorney to present the case to the judge. I asked my
colleague Dr. Thomas Hammerstrom, a member of
my post-marketing safety assessment team to team
up with me for the trip. Tom received a Ph. D. in
statistics from UC-Berkeley around 1989. He was
one of the brightest young statisticians I had met.
Do you remember what kind of computer equipment that you used at work in 1992? Although the
first personal computer was invented in early sixties, by 1992, most of us were still using desktops.
Needless to say, Tom and I traveled to New York
City without any proper computer equipment. We
brought a few statistics books with us instead. I remember on my way to Reagan National Airport, the
radio in my car was playing “Would you know my
name, if I saw you in heaven. Would it be the same,
if I saw you in heaven. …”Eric Clapton sang it so
sadly for his deceased young son. It was one of the
1992 hit songs, Eric Clapton wrote and recorded the
song after his 4-year old son, Conor, fell out of the
window of his office on the 53rd floor in 1991. We
arrived New York City and checked into a small hotel on the west side of Manhattan. The hotel was just
a block away from Broadway. In the evening, my
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wife, Pat called me and told me that some reporters
called home and asked if he could talk to me. Once
Pat told him that I was out of town, he asked if I was
working on Barr Labs court case. These reporters
had really sharp nose to chase the news.
In the morning, Tom and I walked to Broadway
around 6:00 AM to get breakfast and saw delivery
trucks drove on the street one after another like a
caravan to deliver bread, cakes and other breakfast
foods to shops on Broadway. This was a scene I
had never seen before. It could just be because I
had never wondered on the major street in such wee
hours in the morning.
At 9:30 AM, we arrived at the Manhattan District
Attorney’s Office building on Center Street (Figure 4). As I walked into the lobby area, I couldn’t
help but notice a few large posters hanging on the
wall. These were the organizational charts of the
five New York City organized crime families, the
Gambino, the Genovese, the Bonanno, the Lucchese
and the Colombo families (Figure 5). Francis Ford
Copra’s saga of the Corleone family had just played
its part III two years ago. The movies gave such
impressive images of the families. Although the
peak days of the NYC organized crime families in
the seventies and eighties were over, the DAs were
still monitoring their activities very closely as these
posters showing. Once inside, we were greeted by
Assistant District Attorney Honorable Steven Froot,
whom we would be working with on this project.
Steven took us to a conference room that Tom and
I would be sharing. We had a desktop to use. He
further took us to a separate room where all Barr
Lab documents stored in piles. Tom and I would
go through these piles of document. Each pile consisted of the CMC documents of each production
line. Steven and we two agreed to meet once daily
to go over our findings.

Figure 4:
Building
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Manhattan District Attorney’s Office

Figure 5: The Five New York City Organized Crime
Families
Tom and I took a count of the files. There was
a total of more than 100 bunches in more than 30
piles. Each bunch consisted of all the documents
of the lots manufactured by each production line.
Once Tom and I sat down to read the files, we
started to realize what went wrong with the manufacturing process. It consisted of the following
problems.
First, Barr Labs didn’t conduct an experiment to
identify what the influential factors in the manufacturing of the finished products. Once the finished
product failed the specifications, it became difficult
to pinpoint the factor for correction.
Second, instead of using a large sample of finished products to conduct a lot release test, Barr
Labs conducted the test using minimum requirement of USP compendia. In general, pharmaceuticals needed to make sure that the manufacturing
process would produce lots of the finished product
passing USP compendia sampling acceptance tests
no less than 90% of the time tested throughout its
shelf life. Small sample release testing could not do
the job.
Third, most of the lots of finished product failed
the small sample USP compendia sampling acceptance tests such as “dose content uniformity”or
“dissolution”at least once. When it failed, vari© www.icsa.org
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ous reasons such as “equipment needs to be calibrated”,“newly hired technician”, and“test sample ill-prepared”were reported in most cases. The
lot would be tested again with a newly prepared
sample. If failed again, typically an outlier testing
would be carried out to remove and replace the outlying observations. In some cases, Barr Labs also
would combine the failed test results after removing
“outlying”values to make an acceptable “sample”
. Basically, they practiced a “test till acceptance”
approach for lot release.
Tom and I listed all sorts of problems and made
a report after briefing ADA Steven each afternoon.
By Friday, we wrapped up our report and got ready
to return home when Steven told us that Barr Labs
would send more documents for us to review later.
On the way to Kennedy Airport, Whitney Houston’s voice was singing “If I should stay, I would
only be in your way. So I’ll go but I know. I’ll think
of you every step of the way. …”in the taxi. This
is another 1992 hit songs. It was originally written and recorded by Dolly Parton in 1974. It became one of Houston’s songs in the popular movie
“Bodyguard”. It also became Houston’s most popular song which re-entered top 3 of the Billboard
chart in 2012 after her death, making it the only
song ever reached the top 3 of the chart twice by
the same artist.
By late summer, Tom and I received request to
review additional documents and join Steven Froot
to appear in court. This trip reminded me of the
Jackson 5’s hit song at the time,“I will be there”. It
went like“Let me fill your heart with joy and laughter. Togetherness, well that’s all I’m after. Whenever you need me, I’ll be there. I’ll be there to protect you. With an unselfish love I respect you. Just
call my name and I’ll be there”. Yes, we felt we
will be there because we were needed by the health
product consumers.
When arrived Manhattan on Monday again, we
found out what was waiting for us to review was a
report of the control charts of each manufacturing
process. We noticed that the report was prepared
by Professor Sanford Bolton of St. Johns University.
Bolton wrote a very popular statistics book called
“Pharmaceutical Statistics: Practical and Clinical
Applications”. It was very popular in pharmaceutical industry. It was a good statistical book and
was published five editions by today. Later editions
were written jointly with Dr. Charles Bon of AAI
Development Services Inc. located in Wilmington,
North Carolina. Professor Bolton served also as a
special government employee in the FDA Advisory
Committee of Pharmaceutical Sciences a few years
© www.icsa.org
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back. Tom and I were somewhat overwhelmed by
the author’s name and felt not sure if we were able
to properly review the report. After reviewing the
report and control chart of a few manufacturing
processes, we were confused as all the product lots
fell inside the control limits which were inside the
specification limits. Therefore, they were claimed to
be properly controlled. However, based on what we
were told by FDA chemists and on our own review,
we expected to have lots fell outside the specification limits let alone the tighter control limits. These
out-of-specification lots should have been displayed
on the chart. After we examined the lot number
and time of release, we realized that all the failed
lots were not displayed on the control charts. Since
we didn’t read control charts often at the time, we
started wondering if there were any reasons that the
failed lots should be excluded. So I asked Steven to
find me a copy of Professor Bolton’s book. Once we
received the book, Tom and I checked out the book
and confirmed that all lot values should be plotted
on the control chart in order to identify when the
process started to be out of control. Once the cause
was identified and removed, a new chart should be
re-constructed. We briefed Steven for him to prepare a report.

Figure 6: Cover of Pharmaceutical Statistics Book
Written by Sanford Bolton
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Finally, the court day came. It was a Wednesday.
Steven, Tom and I met with another Assitant District Attorney Beth Kaswan along with other FDA
representatives including Drs. David Muligan and
Robert Gerraughty. We went together to court to
meet Honorable judge Afred Wolin, Barr Labs representative Thomas Moseley and Professor Sanford
Bolton. At the time Barr Labs was manufacturing sixty drug products. Before this action was
commenced, Barr Labs voluntarily suspended the
production and distribution of 115 drug products
pending further order of the court. Beth and Steven
brought up the charges first. In short summary,
these charges were:
1. Tested into compliance.
2. Failed to follow its own GMP (Good Manufacturing Practice) policy.
3. Repeated sampling and processing.
4. Averaged failed results to hide individual
variability.
5. Claimed high frequency of outliers.
6. Failed even the USP minimum requirements.
7. Had multiple failures of FDA investigation.
8. Deleted failed batches in control chart in order
to show that the process was in control.
At last, Steven presented the control chart and
report. He pointed out the practice violated that
was described in Professor Bolton’s own book.
Bolton took the chart and report over and examined and claimed it was his fault to leave the works
to his students without checking the details of
their works. He apologized for his mistakes and
promised to advise Barr Labs to correct the process. After some discussions and clarification of
the charges, the Honorable Judge Wolin announced
that he needed time to digest and would make a decision in October. Tom and I left for LaGuardia Airport for home after the court was adjourned. On
the way to the airport, the radio is playing Vanessa
Williams’ 1992 hit song“Save the Best for the Last”
. She sang“…and now we’re standing face-to-face.
Isn’t this world a crazy place? Just when I thought
our chance had passed, you go and save the best
for the last. …”When we stepped out of the taxi,
I winked at Tom and raised my thumb. He smiled
and raised his thumb back to me.
32
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Epilogue
In October, Judge Wolin issued his decision including the following statements.
• An ANDA cannot shield a process that generates failures. In order to comply with CGMP
(Current Good Manufacturing Process), firms
must correct any process that demonstrates
its own inadequacies in practice. ANDA approval often is obtained on the basis of a
smaller batch, and, not surprisingly, the move
to full production may reveal problems.
• Similarly, the control charts created by Dr.
Bolton included in Barr’s retrospective studies are insufficiently adequate to support their
products. These control charts were created
based on average test result figures, without
any review of the underlying data. In addition, Bolton himself conceded that “statistics
in itself is absolutely not a validation process,”
but rather that statistics merely aids in the
evaluation of validation data.
• Based on these findings, the Court would order Barr to validate its products. This order
would reach only those products of particular
concern to the government.
• Barr must conduct concurrent or prospective
validation studies of 24 drug products and
cease all distribution before completion.
• Barr must conduct concurrent or prospective
validation studies of additional 15 drug products but nevertheless retains the right to manufacture and distribution these products.
Dr. Thomas Hammerstrom retired from FDA in
2015 after working for FDA for 25 years.
Now 25 years after the court case, if you check
online, you will find that “US vs. Barr Labs”is
listed with “US vs. Schering Plough”, “US vs.
Chiron”, and “US vs. Baxter”as the top 4 “US
vs. pharmaceuticals”cases.
There are still more than 13 internet items citing
this“US vs. Barr Labs”case and citing“Barr case”
decision is one of the most important and impactful
ruling on pharmaceutical practice. Some reporter
even cited“it provides FDA with teeth and claws in
regulating pharmaceutical manufacturing.”It further led to the development of FDA’s“Guidance for
Industry: Investigating Out-of-Specification (OOS)
Test Results for Pharmaceutical Production”published in 2006.
© www.icsa.org
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Later, Barr Labs got involved with many more
legal cases including “ordered by judge to recall 7
medicines in 1993”, “Barr Labs and Shire Pharmaceutical litigation over Adderall in 2003”,“Barr
Labs paid Norvatis 22.6 million to settle Warfrain
lawsuit in 2006”,“Kor Pharmaceuticals filed patent
infringement lawsuit against Barr Labs”, …In 2008,
Barr Labs was acquired by a rival generic drug pharmaceutical company.
Professor Sanford Bolton had more amazing adventures after the case. In 1990s, Bolton and a student at St. John University developed a technol-
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ogy called “liquisolid technology”to bring tricky
water-insoluble drug to the generic market, eventually earned himself tens of millions of dollars. He
retired from St. Johns University in 1994.

Yi Tsong, Ph.D.
Division Director
CDER/OTS/OB/DBVI
U.S. Food and Drug Administration

A Conversation with Professor James C.
Fu
Naitee Ting
Professor James C. Fu was born in Nanking and
grew up in Chengdu, China during the Second
World War. He graduated from the National Cheng
Kung University in Tainan, Taiwan with a B.A. degree in Mathematics and was awarded a Ph.D. in
Statistics from the Johns Hopkins University, U.S. in
1971. Upon graduation, he joined the Department
of Mathematics at University of Toronto in Canada
as a Visiting Assistant Professor for three years. Afterwards, he moved to the Department of Statistics
at the University of Manitoba, Canada as an Assistant Professor, where he has devoted most of his career until his retirement as a Professor Emeritus in
2009.

renowned statistician, researcher and a fellow of Institute of Mathematical Statistics. As a co-founder
of the journal Statistica Sinicia, jointly sponsored
by the International Chinese Statistical Association (ICSA) and the Institute of Statistical Science,
Academia Sinica (ISSAS) in Taipei, he was involved
in many of the early stage activities of the ICSA.
He served as the second ICSA president (1989-1990)
and program chair for the first ICSA International
Statistical Conferences held in Hong Kong and cochair for second and third conferences in Taipei
and Beijing. His vision and contributions to the
early growth and development of the association
are enormous. In addition to those important contributions, he also went on to found the Department
of Applied Mathematics, at Donghwa University, in
Hualien, Taiwan.
How were you involved in the early stage of developing the International Chinese Statistical Association?

Figure 1: Fu-Fest Statistical Symposium 2009
Professor James C. Fu is an internationally
© www.icsa.org

At the1986 Joint Statistical Meeting (JSM) Conference in Chicago, Professor G. Tiao invited a
group of Chinese statisticians to get together and
discuss various issues associated with Chinese
statisticians in the United States (U.S.). In that meeting, two important decisions were made: first to
establish a formal organization for Chinese statisticians around the world and second to establish a
high quality statistical journal. This is how I became
involved during the early stage activities of ICSA.
The ICSA was formally established at the 1987 JSM
in San Francisco, U.S. From 1986 to 1991, I was pri33
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marily involved in three ICSA projects: to recruit
new members, to prepare the first issue of Statistica
Sinica for publishing, and to organize the first ICSA
international statistical conference in Hong Kong.
How was the story of Statistica Sinica started?
In the fall of 1986, during my visit to Academia
Sinica in Beijing, China, I made a proposal to Professor Ping Chen, Director of Institute of System
Science at the Academia Sinica and Professor Xiru
Chen about having a statistical journal jointly publishing in China with ICSA. On my way back to
Taipei, Professor Xiru Chen gave me a letter at the
Beijing airport. He asked me to read it on the plane,
which I did. My proposal was rejected. I was somewhat disappointed, but I did not give up the idea. In
the winter of 1986, Professor Min Te Chao, Director
of the ISSAS in Taipei, Professor Tiao and I met at
length, to discuss this proposal. At the same time,
the institute also had a similar proposal in mind.
We agreed to merge the proposals and invited Professor Tiao to serve as coordinator and the chief editor of this new journal. We were very pleased that
he accepted the enormously difficult task.
In the spring of 1987, Professor Tiao called an
editorial meeting in Chicago to discuss various issues with this new journal. The meeting was attended by Professors Min Te Chao, Tze Leung Lai,
Jeff Wu, Lee Jen Wei, Smiley Cheng, Rui Tsay, Wing
H.Wong, and I. The group decided to name the new
journal “Statistica Sinica”, as suggested by Professor Chao. We all agreed that the journal would
be jointly sponsored by the ISSAS in Taipei and the
ICSA in the U.S. and the official journal for both organizations.
After three long years of hard work and preparation, the first issue of the Statistica Sinica was published in January of 1991. Professor Tiao served as
the chair editor, Professors Chao, Lai, Wei, Wu and
I as editors, and Professors Cheng and Gwo Dong
Lin as managing editors.
The journal was an instant hit with the statistical communities worldwide. The success was attributed to three reasons: a strong editorial board,
excellent papers, and a successful and unusual advertisement, where two hundred free copies of each
issue were given out to the most active statistics researchers worldwide for two years. Today, the Statistica Sinica is one of the most prestigious and influential international statistics journals around.
For me, starting a new journal was a great learning experience. I was really humbled and inspired
by all the people who worked so hard, unselfishly
and devotedly for sake of success of the journal.
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You have involved in organizing the first three
ICSA international Statistical Conferences, can
you tell us some history of those conferences?
The first ICSA International Statistical Conference was held at the Chinese University in Hong
Kong, from December 15 to17, 1990. At that time,
this location was considered the best choice by
statisticians in China, Taiwan and the U.S.
Due to the political environment in China at that
time, where the conference chair represented a foreign organization (ICSA), it required that I be very
careful and skillful in my communicating with Professors P. Chen and X. Chen. Eventually, China
agreed to send a group of approximately thirty
statisticians, led by Professor P. Chen, to the conference. I was very happy about the outcome. Overall, another seventy statisticians from Taiwan, Hong
Kong and North American attended as well.
There was an event at the first conference that
I will never forget: the conference gala banquet at
the Park Hotel. After Professor Tiao delivered the
welcome speech, Professor Ping Chen, who led the
delegation from China, rose and gave a very emotional and patriotic speech to the audience. After
forty-two years of separation between China and
Taiwan, the banquet was a historical moment of
get-together. We celebrated with good food and
drink. People were so emotional. They completely
opened-up; talking, singing and hugging. We were
all extremely happy. The political distrust of the
two sides completely disappeared and the banquet
unified the participants as a nuclear group that
paved the way for future developments of the ICSA.
The second ICSA International Statistical Conference was sponsored jointly with Taipei International Statistical Symposium and held at the ISSAS
in Taipei from December 17 to 19, 1993. Professor
Kuang-Fu Cheng and I co-chaired the conference
program. There were more than two-hundred participants, a 100% increase from the first ICSA conference. Beside the regular academic sessions, there
were specially invited sessions involving government statisticians and representatives from Bureau
of Statistics of Hong Kong, Philippines, Malaysia,
Singapore, and Taiwan. Developing connections
with these individuals was an important conference
achievement, thanks to Dr. Duan Wei and the Bureau of Statistics of Taiwan for their financial support.
The third ICSA International Statistical Conference was co-sponsored by the Institute of System
Science, Academia Sinica in China and held at the
Fragrant Mountain Hotel in Xiang-Shan, Beijing,
China, from August 18 to 20, 1995. Professor Tiao
© www.icsa.org
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and I co-chaired the program. Professor Shi-Yong
Feng, the local organizer chair, did an excellent job
making the first ICSA statistical conference in China
successful and memorable for all participants.
You started in mathematics, what made you decide to change to statistics? How do you view
the similarities and differences between these two
fields of science?
During the late sixties, the US was in a deep recession and teaching positions in mathematics was
very scarce, if not impossible to get. Statistics, as a
field close to mathematics, offered a better chance
at finding a job. Since I already had some background in elementary statistics and probability theory from my undergraduate years, it was not difficult to switch. To be honest, that was my main reason for switching to statistics.
From a logical point of view, mathematics is a
science of deduction but statistic is the opposite, it
is a science of induction. Fundamentally, they are
very different. From the applied perspective, mathematics studies deterministic systems while statistics deals with random systems. An important aspect of statistics that differs from mathematics is
that statistical models must be relevant to the realworld problems. Mathematics and probability theory are indispensable tools used in studying the uncertainties induced by a random system. On one
hand, I enjoy the beauty and elegance of mathematics but on the other hand I am also fascinated by the
challenges of dealing with uncertainties induced by
random systems.
Can you tell us about some of your research interests?
My early research interest was in statistic foundation and inference, in particularly large sample
point estimation. My main works were studying
the asymptotic properties of consistent estimators
and finding the optimal consistent estimator in the
sense of maximizing the coverage probability in the
neighborhood of the true parameter by using probability of large deviation techniques.
Since late 1980s and early 1990s, I became very
interested in developing the finite Markov chain
imbedding technique, a simple method for studying distributions for runs and patterns associated
with multi-state trials and random permutations
without using the combinatorics analysis. The
method is based on the definitions of runs and patterns and applying the symbolic sequential modular theory to the trial sequence. Recently, I have extended the finite Markov chain imbedding method
© www.icsa.org
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for studying system reliability, quality control, scan
statistics, Eulerian and Simon Newcomb numbers
in discrete mathematics, and computing the boundary crossing probabilities for the high dimensional
Brownian motion for compact convex hall with
non-linear boundaries.
After so many years in research, I have learned
to enjoy research so much (even while failing to
achieve goals most of the time) and treat it like a
hobby.
Can you share how you were involved in
Donghwa University?
In the winter of 1993, the President of Donghwa
University invited me to build an institute of applied mathematics (with a graduate program for
MS degree students) at the university. The university is located in Hualien, a beautiful small
tourist town with population about one hundred
fifty thousand people. It was the only university on
Taiwan’s east coast of Pacific Ocean at the time.
Given that I had no administrative experience,
I spent several weeks evaluating his proposals and
decided to give it a try. I went to Hualien in the
summer of 1994. My first challenge was to decide
what kind of institute I wanted to build. I decided
to use the American university system as a model
to build a research-oriented institute, with statistics
and numerical analysis as its main programs.
From 1994 to 1997, I recruited two senior professors into the institute: Dr. Tiee Jian Wu from
the University of Houston, Texas and Dr. Philip
E. Cheng from ISSAS in Taipei, both were well
known statisticians and researchers. I also hired
four young assistant professors to join the institute.
Within three years, we had extended the M.S.
program to include undergraduate and Ph.D. programs and recruited additional two young assistant
professors. Despite being a research-oriented division and having a successful academic program,
there were many barriers. Policies and rules that are
standard elsewhere in North American, were not
applicable to universities in Taiwan. I left Donghwa
University in 1998; it was a good working experience for me. Today, it remains as a researchoriented department.
What are your thoughts on the past, present, and
future of ICSA?
Currently ICSA is one of the largest international statistical organizations in the world. It has
more than one thousand active members, mostly
from North America. To attract more members
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from China, ICSA will have to provide more services that are relevant and useful to statisticians in
China. For example, the ICSA could join and cosponsor activities organized by other statistical societies or universities in China, and to encourage our
members supporting statistical journals published
(in English or Chinese) in China. ICSA does not
have many members working in the areas of probability, industry, finance and economics. To broaden
and enlarge the scope of ICSA, there needs to be additional efforts to recruit members from those areas.
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Can you share about some of your leisure and
hobby after the retirement?
I have always enjoyed playing team sports, particularly basketball. I played on my high school and
college team. I continued to play as a hobby until
I turned sixty. Now I just follow NBA basketball
games. Since retiring, I have spent much of my time
gardening, yard-work and, of course, statistical research.

Any advice to new ICSA members?
ICSA is a volunteer organization. It depends
highly on the help and support of its members.
New members, whenever it is possible, please do
donate your time and ideas to ICSA. Only we
together can make the ICSA bigger, better and
stronger.

Naitee Ting, Ph.D.
Director, Statistics Technical
Biostatistics and Data Sciences
Boehringer Ingelheim Pharmaceuticals, Inc.

Writing and Supervising PhD Students
Hans Rudolf Künsch
Recently there was a case of alleged bullying of PhD
students by a professor of the physics department
here at ETH Zurich. It was discussed not only in local media, but also in Science and other places. The
allegations said that the professor asked ”superhuman commitment” from the students, e.g. being always reachable on weekends and participating in
evening meetings that could go until midnight, and
that she critized students in a personal and inappropriate way, e.g. speaking endlessly about their
weaknesses and failures. But there were also voices
who said that the behavior of the professor was due
to an extraordinary commitment for the students,
wanting to make them succeed with the thesis and
maximize their career chances in a field characterized by strong pressure and competition.
I do not intend to make here a judgement about
this specific case, but rather give some general comments and advice about the relation between PhD
students and their supervisor. Every question can
be looked at from the viewpoint of the student or
from the viewpoint of the supervisor, and I try to
give answers for both.
What should a supervisor teach to PhD students? What can a PhD student learn from the supervisor?
In a nutshell, it is about how to do research.
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This is very different from teaching basic knowledge about a field in the classroom: It is more about
asking the right questions and about how to get new
ideas when the obvious approaches fail. This is
hard to describe in writing. The old book ”How to
solve it” by George Pólya (Princeton, 1945) is in my
view still one of the best attempts to do this, but a
good cooperation between supervisor and student
can achieve much more.
What are the most important qualities of a PhD
student? What are the most important qualities of
a PhD supervisor?
A good Ph D student is disciplined and understands that success often occurs after many failed
attempts. He or she makes meetings with the supervisor effective by preparing summaries of what
has been achieved recently and where the problems
currently are. He or she is open and understands
that writing a thesis is the only way to find out
whether he or she is suited for an academic career in
research. Fortunately, in statistics a PhD has many
other career options.
A good supervisor has a genuine concern for the
development of the student and a commitment to
make him succeed. This takes up a non-negligible
amount of time. He or she is aware that each student is different and thus needs different types of
support and that not every thesis can be a groundbreaking contribution. Also an average thesis has
© www.icsa.org
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value.
How much work should a student put in his thesis? How much work can a supervisor expect from
a student?
The most important requirement for a successful thesis is motivation and the strength not to give
up despite unsuccessful and sometimes frustrating
attempts to find a proof for a conjecture or an algorithm that is fast and stable. Research cannot be
limited to fixed working hours. A researcher has to
give up sometimes other activities that seem more
pleasant than making another attempt at solving an
open problem. But sitting endless hours in front
of one’s notes or the computer can also block new
ideas. Jacques Dubochet, one of the winners of the
2017 Nobel prize in chemistry, said in a recent interview he insisted that people in his working group
take holidays and that they go for a walk or jogging
to boost their creativity.
How to avoid dropouts from a PhD program?
The most important measure against dropouts
is a careful handling of the admission process. The
first year of a PhD program should provide a solid
basis that makes dropouts at a later stage rare.
If there is no qualifying exam at the end of the
first year, the supervisor should provide a substantial amount of training and interaction during this
year. This allows to make an informed judgement
whether the student is able to complete a thesis.
A good atmosphere in the working group of the
supervisor is an important condition for the students to grow and realize their potential. Joint so-

cial activities in the group can help a lot.
What can be done if progress is slower than expected?
As a student avoid panicking. Phases where you
have the impression of bumping again and again in
the same wall are normal. Try to explain to someone else than your supervisor what the problem is.
As a supervisor, think what the student needs most.
Grass does not grow faster by pulling on it, but by
providing water, light and nutrients.
What other problems can occur?
The supervisor is in a much more powerful position than the student. Not acceptable are bullying
and all kinds of abuse; the use of results obtained by
the student without proper credit; and to use a student for tasks that are not related to the thesis nor to
obligations from the source of financial support. If
a student experiences such a thing, he or she should
take the courage to bring this forward to a person of
trust. All departments and universities should have
appointed such persons.

Hans Rudolf Künsch, Ph.D.
Professor Emeritus of Mathematics
Seminar für Statistik
ETH Zürich
Switzerland

Creativity in Statistics
Terry Speed
Editorial:
This is a reprint from a column article published in the IMS Bulletin (Volume 43, Issue 4, June/July 2014; http://bulletin.imsta
t.org/2014/05/terence%e2%80%99s-stuff
-creativity-in-statistics/) with the IMS’
permission.
You probably know the old chestnut: He uses
statistics as a drunken man uses lamp-post—for
support rather than illumination. But what do
others—non-statisticians, non-applied statisticians
—know of how we illuminate, rather than support,
or fail to support?
© www.icsa.org

What do we do when we spend days, weeks or
months analysing a data set? How do we come up
with a range of possible designs for an experiment
or observational study? In what way is creativity
and imagination at work in our profession? Not
only do I think others have little idea, I think we
ourselves are remarkably reticent about it.
Part of this reticence probably stems from a reluctance to admit the subjectivity of much of what
we do. There is also a concern about looking at data
to decide what to do, before carrying out a frequentist procedure whose post-look operating characteristics will in general be different from the prelook ones. Transforming the data is a simple case
in point.
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This suggests a paradox: the very things we
might want to point out to someone as demonstrating our creativity and imagination—“We noticed
that the data behave better after this adjustment”—
are the same things we might want to suppress, for
they could be viewed by someone else as compromising our analysis.
Of course we usually don’t cry foul when someone transforms data. But would we be happy to
document all the marginal tables we produced, all
the histograms, box-plots, scatter plots, cluster diagrams, PCA or home-made plots we looked at,
all the stratifications we considered, all the models we entertained, all the fits and misfits we examined, along with their associated parameter estimates and outliers, as we inched our way towards
an analysis we thought appropriate for addressing
some question with our data. It might start out
simply, summarizing, visualizing and carrying out
exploratory analyses, but could go much further.
When we notice things—a spike here, a wrong slope
there—we usually do something about it, for example, discard, truncate or transform data, or modify
a model. We might need to think about possible
confounders, selection biases, aggregation, possibly
relevant missing data, and much more. As all who
have done this know, the list could be extended indefinitely, though in any given instance, we might
try just a few things, quickly (and probably unconsciously) eliminating scores of possible alternatives,
as we approach our preferred analysis.
In some contexts, such as prediction, where we
want an unbiased estimate of the prediction error,
these preliminaries may matter a lot, while in others, they may not. Experienced data analysts instinctively know how to avoid over-training, for example, by exploring one part of the available data,
and then seeing how their impressions hold up on
other parts. They may also do simulations.
If we are the consulting or collaborating statistician in a team, it is highly unlikely that all these
preliminaries will be documented, and appear in a
publication. In my experience we rarely record all of
them. Only occasionally do we see this sort of thing
discussed in books, Peter Huber’s 2011 monograph
Data Analysis being a notable example. When it
comes to writing up, we typically describe only the
end result. All this brings to mind Peter Medawar’s
1963 essay “Is The Scientific Paper A Fraud?”subtitled “Yes; It Misrepresents Scientific Thought.”
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Does any of this matter? I have the impression
—to be explored more in a later column—that many
non-statisticians (dare I say, data scientists) are unaware of this activity of ours, of the importance we
attach to it, and of the satisfaction we get from doing
it well. But how can we complain if we conceal our
tools, techniques and thought processes from others, and then find that when they are re-discovered,
they are not seen to be part of Statistics, but of something else, perhaps Data Science, or Big Data? More
importantly, how can we pass on our knowledge
and experience in this area, if we don’t talk about
it? What should we be doing?
We often say that we want to go beyond
cookbook-like recipes for the stylized analysis of
data, but this usually means that we want to convey
theoretical understanding, not encourage creative
cooking. Let’s acknowledge, even emphasize, the
role of creativity in data analysis courses, including
introductory statistics courses. With the advent of
supplements to papers in most journals, including
more details of our preliminaries in our write-ups is
now straightforward, and many people already do.
We should be talking about the creative process, not
just when it leads to a novel tool or technique, but
for the role it plays in our daily work.
Anyone for a piece of pumpkin pi? This one was
made to celebrate Pi Day (March 14 –3.14, get it?)
which is also, coincidentally, Terry’s birthday…

Terry Speed, Ph.D.
Professor and Lab Head
Bioinformatics Division
Walter & Eliza Hall Institute
of Medical Research
Parkville, Victoria
Australia

© www.icsa.org

XL-Files

ICSA Bulletin January 2018 Vol.30/1

A Nobel Prize in Statistics, Finally…
Xiao-Li Meng
Editorial: Professor Xiao-Li Meng is the Dean of the
Graduate School of Arts and Sciences and the Whipple
V. N. Jones Professor of Statistics at Harvard University. He is well known for his depth and breadth in
research, his innovation and passion in pedagogy, and
his vision and effectiveness in administration, as well
as for his engaging and entertaining style as a speaker
and writer. He received the Committee of Presidents
of Statistical Societies Award (COPSS Presidents’
Award) in 2001 and was one of the first recipients of
the ICSA Pao-Lu Hsu Award in 2013. This is a reprint
from a column article published in the IMS Bulletin
(Volume 45, Issue 8, December 2016; http://bull
etin.imstat.org/2016/11/xl-files-a-n
obel-prize-in-statistics-finally/) with
IMS’ permission.
A Nobel Prize in Statistics? Well, almost. The
launching of the International Prize for Statistics
(IPS), with its explicit references to the Nobel Prize
(NP) and other major awards [see this link], aims
to establish IPS as “the highest honor in the field
of Statistics.”And its inaugural winner, Sir David
Cox, is inarguably one of the two living statisticians
who can instantly signify this intended status of IPS.
However, many will argue about who are the N
statisticians deserving this inaugural IPS, and indeed about the value of N itself. Whereas my N=2,
I would not ruin your fun for imputing my other
choice based on publicly available data, in case you
are bored with your own list.
The data came from Some Nobel-Prize (NP)
Worthy i.i.d Ideas in Statistics, a discussion I presented at JSM 2016. The “i.i.d.”criterions refer
to “Ingenious, Influential, and Defiable.”The first
two are obvious, and the third is necessary because
any scientific idea must have demonstrable limitations, i.e., it can be “defied/defeated”. Fisher’s
likelihood is an early example of an NP-worthy
i.i.d idea. An ingenious flipping, from probability
space to parameter space, created an exceedingly
influential paradigm for statistical inference. Yet
it is not almighty. A likelihood inference can lead
to inadmissible or inconsistent estimators, and the
“flipping”idea itself can result in complications, as
revealed by the common description of how Fisher
created his fiducial distributions.
The issue of inadmissibility naturally leads to
Stein’s shrinkage estimation. The shrinkage phe© www.icsa.org

nomenon was considered paradoxical when Stein
discovered it, and indeed a (statistically fluent)
neurobiologist colleague recently told me that he
just cannot comprehend how such a phenomenon
could occur. Its impact, via the more encompassing framework of hierarchical modeling, is tremendous. Yet its occurrence depends on the choice of
loss function.
Cox’s proportional hazards model is another
unexpected finding: by using only the ranking information in the data, and hence a partial likelihood, one can eliminate entirely an infinite dimensional nuisance parameter, i.e., the baseline hazard.
It is this work of Sir David that won him the inaugural IPS, and it is truly deserving by any measure. Practically, it has been applied virtually in
every field requiring quantitative investigations of
the risk factors in survival time. Academically, it
opened up a new area of theoretical and methodological research, including on its limitations and
generalizations (e.g., when the hazard is not proportional).
Bootstrap “literally changed my life,”as declared by my neurobiologist colleague, and it certainly has made many researchers’ lives much easier. Yet those who attended Efron’s seminar at Stanford announcing it still recall how skeptical the audience was: “No one believed it, as it was just too
good to be true,”as one of them told me. And such
skepticism was and still is healthy, because bootstrap does not always work. Indeed, Efron’s 1979
article on bootstrap has literally generated an industry of research on proving when it works, when it
doesn’t, and how to make it work when its vanilla
version fails. Intriguingly, the topic became so popular that for a while my thesis adviser Donald Rubin was more known in some circles for his paper on
Bayesian bootstrap, than for his far more influential
(earlier) work on missing data, causal inference, etc.
Incidentally, as I conveyed to Don, among his
many contributions, I always regard his work with
my eldest academic brother Paul Rosenbaum on
propensity score matching (PSM) most unexpected.
Controlling confounding factors in observational
and other studies is of paramount importance, and
matching methods are both intuitive and easy to
implement. A common challenge with matching
methods is that one quickly runs out of sample sizes
as one tries to eliminate as many confounding factors as possible. The ingenuity of PSM is that we
only need to match on one index, the propensity
39

ICSA Announcements
score, which has led to its enormous popularity.
Of course, there is no free lunch here. Not only
does the method require modeling assumptions,
but also it cannot (directly) control for unmeasured
confounding factors.
This leads to the most NP-worthy idea on my
list, randomization. It controls for all confounding factors, known, unknown, and unknownunknown.
A simple random sample of 400
can easily produce the same mean squared error as a self-reported data set covering half
of US population, that is, about 160,000,000,
with a seemingly negligible self-selection bias;
see proof in my recent RSS presentation at
https://www.youtube.com/watch?v=8YLdIDOMEZs
(with apologies to those who hate self-referencing).
Of course, the limitation of randomization is that
often it is an unachievable dream.
“Xiao-Li, your talk is dangerous,”said a friend
who was worried that I might have hurt many peo-
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ple’s egos for omitting their NP-worthy ideas. But
I’d summarize these six ideas by a different d-word:
deceptive. At the first glance, all six appear to
be too good to be true or too simple to be useful.
Yet years of research and applications have demonstrated that they are incredibly powerful statistical
(IPS) ideas, ideas we all wish to bear our names.
So what’s your IPS idea and/or IPS list?

Xiao-Li Meng, Ph.D.
Dean
Graduate School of Arts and
Sciences
Whipple V. N. Jones Professor
of Statistics
Department of Statistics
Harvard University

New Fellows of IMS
Yanyuan Ma , (Professor of Statistics, Penn State
University)
For her influential and original contributions to the
development of dimension reduction techniques,
and to semiparametric theory and methodology.

ric function estimation, semiparametric time series
analysis and functional data analysis, and for outstanding service to the community, especially in
China.

Fang Yao (Department of Statistical Sciences, University of Toronto)
Mei-Cheng Wang (Professor, Department of Biostatistics, Johns Hopkins University)
For her influential contributions to survival analysis, including theory and application of random
truncation and recurrent event processes.

For his seminal contributions to the theory and
practice of functional data analysis, especially by
establishing connections to longitudinal studies.

Linda Zhao (Professor of Statistics, University of
Pennsylvania)
Lijian Yang (Professor, Tsinghua University,
China)
For his influential contributions to nonparamet-
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For her influential research contributions to statistical theory and methodology, especially for Empirical Bayes methods.

© www.icsa.org
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2017 ICSA Awards
Distinguished
Award

Achievement

Mei-Cheng Wang Ph.D.,
Hopkins University

Runze Li Ph.D., Professor, Pennsylvania State
University

Xin He Ph.D., Associate Professor, University of
Maryland
In recognition with a
sincere
appreciation
of
his dedicated service as
the Editor-in-Chief (20152017) of the ICSA Bulletin
and his outstanding efforts to elevate the quality
and readability of the Bulletin.

Outstanding Service Award
In recognition and with sincere appreciation for the dedicated effort, unselfish support and outstanding service.
Zhezhen Jin
sity

Johns-

In recognition with a sincere appreciation of her dedicated service as a co-editor
2015-Present for Statistics in
Biosciences and as the chair
for the ICSA Nomination
Committee 2016, 2010, 2009,
1999.

In recognition of the distinguished achievement in statistical research and unselfish support of the association.

For his seminal contributions to variable selection,
nonparametric and semiparametric modeling, and design
and modeling for computer
experiments, for his landmark
contributions to interdisciplinary research on substance use and meteorology,
and his exceptional professional service.

Professor,

Ph.D., Professor, Columbia Univer-

In recognition with a sincere appreciation for his outstanding and dedicated service to ICSA, his leadership
across ICSA board and committees as the ICSA Executive
Director 2014-2016, as a member of the ICSA Board of Directors 2012-2014, as the Chair
of the Program Committee 2012-2013, and as the
Chair of the organization committee of ICSA annual applied symposium in 2011.

© www.icsa.org

President’s Citation
In grateful appreciation of the generosity, dedication and
devoted effort for ICSA.
Don Ylvisaker

Ph.D., Professor Emeritus, UCLA
In appreciation of his
dedication and contribution as the Consulting Editor of Statistica Sinica 19972017.
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2018 ICSA Applied Statistics Symposium
Committees
Executive Committee
• Min-Ge Xie (Rutgers University), Chair
• Gang Li (Janssen Research and Development),
ICSA Executive Director
• Ying Hung (Rutgers University), Co-Chair

Program Committee
•
•
•
•
•

Cheng Yong Tang (Temple University), Chair
Yanzhi Hsu (Eli Lilly and Company)
Qi Tang (Sanofi)
Dan Yang (Rutgers University)
Ming Zhu (Sanofi)

Registration Committee
• Xiaodong Luo (Sanofi), Chair
• Chengsheng Jiang (University of Maryland,
College Park)
• Ming Zhu (Sanofi)
• Zhigen Zhao (Temple University)
• Dan Yang (Rutgers University)

Short Course Committee
• Jun Yan (University of Connecticut), Chair
• Han Xiao (Rutgers University)
• Ching-Ray Yu (Pfizer)

Student Paper/Best Poster Award Committee
• Wenxuan Zhong (University of Georgia),
Chair
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• Ying Hung (Rutgers University)
• Zhaoling Meng (Sanofi)
• Ping Li (Pfizer)

Fundraising Committee
•
•
•
•
•
•

Jason Liao (Merck), Chair
Rui Tang (Shire)
Zhaoling Meng (Sanofi)
Ping Li (Pfizer)
Cindy Lu (Bayer)
Xiaohua Sheng (FMD K&L)

Logistic Committee
• Freda Cooner (Sanofi), Chair
• Ching-Ray Yu (Pfizer)

Communication Committee
• Han Xiao (Rutgers University), Chair
• Yi Chen (Rutgers University)

Treasurer
• Dan Yang (Rutgers University)
• Hong Tian (Janssen Research and Development)

Website
• Ming Zhu (Sanofi), Chair,
• Chengsheng Jiang (University of Maryland,
College Park)

© www.icsa.org
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2018 ICSA Applied Statistics Symposium
Short Courses
Jun Yan
The 2018 ICSA Applied Statistics Symposium will
be held from Thursday, June 14 to Sunday, June 17,
2018, at Hyatt Regency New Brunswick, New Jersey, USA (see http://www.icsa.org/icsa_l
ogin/symposium2018/main.html). The Short
Course Committee (Han Xiao of Rutgers University,
Ching-Ray Yu of Pfizer, and Jun Yan of University
of Connecticut) reviewed the submitted proposals
and made the selection in coordination with Executive Committee of the conference. This conference
features 7 half-day and 4 full-day short courses on
Thursday, June 14, covering a wide range of topics
of high interest to our community.

Statistical Topics in Health Economics
and Outcomes Research:
PatientReported Outcomes, Meta-Analysis, and
Health Economics
Length: Half-day
Instructors: Dr. Joseph C. Cappelleri (Pfizer Inc);
Prof. Thomas Mathew (University of Maryland Baltimore County)
Outline/Description Based in part on the recently published co-edited volume Statistical Topics in Health Economics and Outcomes Research,
this four-hour short course recognizes that, with
ever-rising healthcare costs, evidence generation
through health economics and outcomes research
(HEOR) plays an increasingly important role in
decision-making about the allocation of resources.
This course highlights three major topics related to
HEOR, with objectives to learn about 1) patientreported outcomes, 2) analysis of aggregate data,
and 3) methodological issues in health economic
analysis. Key themes on patient-reported outcomes
are presented regarding their development and validation: content validity, construct validity, exploratory factor analysis, confirmatory factor analysis, person-item maps, and reliability. Regarding
analysis of aggregate data, several areas are elucidated: traditional meta-analysis, network metaanalysis, model validation, meta-regression, and
best practices for the conduct and reporting of aggregated data. For methodological issues on health
economic analysis, cost-effectiveness criteria are
© www.icsa.org

covered: traditional measures of cost-effectiveness,
the cost-effectiveness acceptability curve, statistical inference for cost-effectiveness measures, the
fiducial approach (or generalized pivotal quantity
approach), and a probabilistic measure of costeffectiveness. Examples are illustrated throughout the course to complement the concepts. Attendees are expected to have at least basic quantitative
knowledge.
The learning objectives are to understand and
critique the major methodological issues in outcomes research on the development and validation of patient-reported outcomes, traditional metaanalysis and network meta-analysis, and health economic analysis.
References:
[1] Alemayehu D, Mathew T, Willke RJ. Methodological Isses in Health Economic Analysis. In:
Alemayehu D, Cappelleri JC, Emir B, Zou KH (coeditors). Statistical Topics in Health Economics and
Outcomes Research. Boca Raton, Florida: Chapman & Hall/CRC Press; 2017: 85-149.
[2] Alemayehu D, Bushmakin AG, Cappelleri JC.
Analysis of Aggregate Data. In: Alemayehu D,
Cappelleri JC, Emir B, Zou KH (co-editors). Statistical Topics in Health Economics and Outcomes Research. Boca Raton, Florida: Chapman & Hall/CRC
Press; 2017:123-149.
[3] Bebu I, Luta G, Mathew T, Kennedy TA,
Agan BK. Parametric cost-effectiveness inference
with skewed data. Computational Statistics and
Data Analysis. 2016; 94:210–220.
[4] Bebu I, Mathew T, Lachin JM. Probabilistic measures of cost-effectiveness. Statistics in
Medicine. 2016; 35:3976-3986.
[5] Cappelleri JC, Bushmakn AG, Alvir JMJ.
Patient-Reported Outcomes: Development and Validation. In: Alemayehu D, Cappelleri JC, Emir B,
Zou KH (co-editors). Statistical Topics in Health
Economics and Outcomes Research. Boca Raton,
Florida: Chapman & Hall/CRC Press; 2017:15-46.
About the Instructors: Joseph C. Cappelleri, PhD,
MPH, MS, is an executive director in the Statistical Research and Data Science Center at Pfizer
Inc. He earned his MS in statistics from the City
University of New York, Ph.D. in psychometrics
from Cornell University, and M.P.H. in epidemiology from Harvard University. As an adjunct professor, Dr. Cappelleri has served on the faculties of
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Brown University, University of Connecticut, and
Tufts Medical Center. He has delivered numerous
conference presentations and has published extensively on clinical and methodological topics (over
1,200 co-authored publications and conference presentations), including on regression-discontinuity
designs, meta-analyses, and health measurement
scales. He is lead author of the book PatientReported Outcomes: Measurement, Implementation and Interpretation, co-author of the monograph Phase II Clinical Development of New Drugs,
and a co-editor of the volume Statistical Topics in
Health Economics and Outcomes Research. Dr.
Cappelleri is a Fellow of the American Statistical
Association.
Thomas Mathew, PhD, is Professor, Department
of Mathematics & Statistics, University of Maryland
Baltimore County (UMBC). He earned his PhD in
statistics from the Indian Statistical Institute in 1983,
and has been a faculty member at UMBC since 1985.
He has delivered numerous conference presentations, nationally and internationally, and has published extensively on methodological and applied
topics, including cost-effectiveness analysis, bioequivalence testing, exposure data analysis, metaanalysis, mixed and random effects models, and tolerance intervals. He is the co-author of two books
Statistical Tests in Mixed Linear Models and Statistical Tolerance Regions: Theory, Applications and
Computation, both published by Wiley. He has
served on the Editorial Boards of several journals,
and is currently an Associate Editor of Sankhya and
the Journal of the American Statistical Association.
Dr. Mathew is a Fellow of the American Statistical
Association, and a Fellow of the Institute of Mathematical Statistics. He has also been appointed as
Presidential Research Professor at his campus.
Target Audience: Statisticians, data scientists,
epidemiologists, outcomes researchers, health
economists, and healthcare policy and decisionmakers.

Data Visualization: Elements, Grammar,
and Evolution
Length: Half-day
Instructor: Dr. Xiaoyue Cheng (University of Nebraska at Omaha)
Outline/Description: Data visualization plays an
important role in industry as it is widely used for
information delivery and communication among
people on different positions or from different backgrounds. However, in academia data visualization
is often undervalued because many people believe
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developing theories and methods need more efforts and intelligence than creating plots. Not many
statisticians can realize that, with the explosion of
data, visualizing data has become a bigger challenge, as it is more difficult to integrate meaningful
information from a massive amount, high dimensions, and various formats of data. Good visualization in the big data era needs strong support from
research on graphics. Like any natural language,
statistical graphics has a strict grammar to represent
the data in a precise way. Statistical graphics is also
evolving, from static plots to dynamic and interactive display. This short course will introduce how
to accurately and attractively communicate data information using statistical visualization.
Specific topics of the course include (1) the elements and grammar of graphics, (2) temporal and
geographic data visualization, (3) dynamic graphics, (4) interactive graphics, and (5) graphical user
interface. Depending on the audience, example
data from different research topics such as the US
Census Bureau, clinical trials, psychological experiments, business marketing, climate, etc., will be
applied to demonstrate the visual methods. R language will be employed for this course, and the attendees will have the chance to generate graphs on
their own for all of the topics.
References:
[1] Wickham, H. (2016). ggplot2: elegant graphics for data analysis. Springer.
[2] Kahle, D., & Wickham, H. (2013). ggmap:
Spatial Visualization with ggplot2. R Journal, 5(1).
[3] Xie Y, Hofmann H, Cheng X. (2014) Reactive
Programming for Interactive Graphics. Statistical
Science, 29(2), 201-213.
[4] Cheng X, Cook D, Hofmann H. (2016) Enabling Interactivity on Temporal and Longitudinal
Displays. Journal of Computational and Graphical
Statistics, 25(4), 1057-1076.
[5] Chang W., Cheng J., Allaire J., Xie Y., &
McPherson J. (2017). shiny: Web Application
Framework for R. URL: https://CRAN.R-pro
ject.org/package=shiny. R package version
1.0.5.
About the Instructor: Dr. Xiaoyue Cheng is an assistant professor in the Department of Mathematics, University of Nebraska at Omaha. She received
her PhD in Statistics from Iowa State University in
2015. Cheng’s research interests include data visualization, interactive graphics, data mining, machine learning, statistical computing and simulation, exploratory data analysis, missing data analysis. She has extensive interdisciplinary research experience in a variety of fields including education,
© www.icsa.org
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ethnicity population, health insurance, psychology,
medical clinics, public health, and business marketing. Cheng is the main author of five R packages: MissingDataGUI, cranvas, cartogram, ePort,
MergeGUI. Along with her teammates she won the
first place of the 15th Data Mining Cup, an annual
international university competition, out of 99 universities from 28 countries.
Target Audience: Anyone who is interested in data
visualization and exploratory data analysis.

Artificial Intelligence, Machine Learning,
and Precision Medicine
Length: Half-day
Instructor: Dr. Haoda Fu (Eli Lilly & Company)
Outline/Description: This half day short course
will provide an overview of statistical machine
learning and artificial intelligence techniques with
applications to precision medicine, in particular to
deriving optimal individualized treatment strategies for precision medicine. This short course will
cover both treatment selection and treatment transition. The treatment selection framework is based
on outcome weighted classification. We will cover
logistic regression, support vector machine (SVM),
robust SVM, and angle based classifiers for multicategory learning. We will show how to modify
these classification methods into outcome weighted
learning algorithms for precision medicine. The
second part of short course will cover treatment
transition. We will provide an introduction on reinforcement learning techniques. Algorithms, including dynamic programming for Markov Decision Process, temporal difference learning, SARSA,
Q-Learning algorithms, and actor-critic methods,
will be covered. We will discuss on how to use these
methods for developing optimal treatment transition strategies. The techniques discussed will be
demonstrated in R.
Participants should be familiar with linear regression and statistical hypothesis testing, as well
as some familiarity with R or another programming
language.
About the Instructor: Dr. Haoda Fu is a research
advisor and a stats group leader for Machine Learning, Artificial Intelligence, and Digital Connected
Care from Eli Lilly and Company. He is also an
adjunct professor of biostatistics, Indiana university school of medicine. Dr. Fu received his Ph.D.
in statistics from University of Wisconsin – Madison in 2007 and joined Lilly after that. Since he
joined Lilly, he has been very active in statistical
methodology research. He has more than 70 publi© www.icsa.org
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cations in areas such as Bayesian adaptive design,
survival analysis, personalized medicine, indirect
and mixed treatment comparison, joint modeling,
Bayesian decision making, and drug safety evaluation for rare events. In recent years, his research
area focuses on machine learning and artificial intelligence.
Target Audience: Graduate students who have
some knowledge of statistics and want to be introduced to statistical machine learning, or practitioners who would like to apply statistical machine
learning techniques to their problems on personalized medicine and other biomedical applications.

Futility Analyses in Confirmatory Clinical Trials –– Methods and Procedures
Length: Half-day
Instructors: Dr. Paul Gallo (Novartis); Dr. Satrajit
Roychoudhury (Pfizer Inc)
Outline/Description: Futility analyses (FA) are increasingly utilized in clinical trials. FA involves interim evaluation of the trial’s primary hypothesis
to determine if there is a low probability of a positive result with trial continuation, or if the desired
clinically meaningful effects can already be ruled
out with reasonable confidence. FA can improve resource efficiency by the halting of trials with ineffective interventions and enabling sponsors to redirect
efforts to more promising pursuits. FA also have
ethical advantages in that fewer trial participants
may be exposed to ineffective and possibly toxic interventions, and public health advantages in that
trial results may be conveyed to the medical community in a more timely fashion.
FA should be carefully planned during trial design and described in the protocol as there are important statistical and operational consequences.
Concerns include the control of statistical error
rates and the concern for operational bias resulting from interim evaluations. There are varied and
expanding statistical tools available for FA. Challenging questions arise during trial design regarding how FA should be conducted, a threshold at
which futility would be established, and when futility should be assessed. Non-constancy of effect size
and familiar limitations of accruing interim data
can raise further challenges. Data Monitoring Committees play a pivotal role in futility evaluation. Ensuring DMC access to appropriate data, ensuring
DMC member understanding of futility methodologies, and thoughtful and efficient DMC reports
describing FA are important for optimal recommendations.
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In this course, we will describe current practices
and recent advances in methodological approaches
and procedural issues, and illustrate with examples
and case studies. We describe what FA are, why
they are conducted, where and when they should
be considered, and how they should be methodologically and operationally conducted.
This course is for statistical researchers working in the pharmaceutical industry, academic institutions, or regulatory agencies, or statistics students. The course is oriented towards users (i) who
are interested to implement futility analysis in confirmatory trials; (ii) who are interested to learn effective ways to communicate with clinical teams regarding implementation of futility analysis in practice. Upon completing this course, participants will
know how to implement futility analysis for confirmatory trials; know how to use available statistical
packages for futility analysis; be able to interact and
communicate efficiently with other stakeholders.
About the Instructors: Dr. Paul Gallo is a Senior
Biometrical Fellow and a member of the Statistical
Methodology Group at Novartis Pharmaceuticals
in East Hanover, NJ. He received a Ph.D. in Statistics from the University of North Carolina in 1982.
A main activity has involved support of Data Monitoring Committees; he has worked closely with
DMCs in many Novartis trials, and authored company process documents and technical guidelines
governing interim analyses. He has been active in
industry initiatives relating to adaptive trials, with
particular focus on interim monitoring and DMC
process issues. He is a Fellow of the American Statistical Association.
Dr. Satrajit Roychoudhury is a Senior Director
and a member of Statistical Research and Innovation group in Pfizer Inc. Prior to joining, he was
a member of Statistical Methodology and consulting group in Novartis. He started his career as a research statistician in Schering Plough Research Institute (now Merck Co.). He has 10+ years of extensive experience in working with different phases of
clinical trial. His primary expertise includes implementation of innovative statistical methodology in
clinical trial. He co-authored several publications/book chapters in this area and provided statistical training in major conferences. His area of research includes the use of model based approaches
and Bayesian methods in clinical trials.
Target Audience: Statistical researchers working
in the pharmaceutical industry, academic institutions, or regulatory agencies involved in planning
and performing futility analysis in clinical trial.
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Credit Scoring Models
Length: Half-day
Instructor: Dr. Tushar Waghmare (Genpact, NY);
Dr. Neville O’Reilly (Rutgers University, NJ)
Outline/Description It is impossible for a financial
institution to allocate analysts to deal with each of
the numerous smaller exposures that the institution has underwritten. Therefore, statistical methods are needed to scale and automate the identification of “good” and “bad” borrowers in terms
of their creditworthiness. The techniques used for
retail and small business loans are typically credit
scoring models. In its simplest form, a credit risk
scorecard consists of a group of characteristics, statistically determined to be predictive in separating
good and bad accounts.
This short course will “walk through” the development of a scorecard model for credit card applicants. The objective is to provide an understanding of the challenges of developing sound statistical
models that can be implemented in“real world”situations given data availability and the prescriptions
that regulation and business considerations impose
on the development and use of statistical and quantitative models.
The modeling steps reviewed will include initial
data exploration and cleansing, handling of missing values and outliers, handling of sparse data,
initial characteristic analysis and “binning” of variables (Known Good/Bad) , variable selection and
reduction, predictive model selection, reject inference, characteristic analysis (All Good/Bad), final
scorecard, scaling and assessment of prediction and
discriminatory power.
Other predictive modeling choices will be discussed and reviewed.
About the Instructors: Dr Waghmare is currently
Vice-President and Chief Sciences Officer, Global
Credit Risk and Regulatory Practice Lead at Genpact, New York. Tushar has over 20 years experience in the consumer/commercial finance industry
with expertise in model development, implementation and validation in many areas of the industry
including predictive modeling and scorecard development. Tushar holds a Ph.D in Financial Econometrics.
Dr O’Reilly is currently the Associate Director of
the Financial Statistics and Risk Management Program at Rutgers University. Dr. O’Reilly has extensive operational experience in senior positions
in the finance and technology industries including
private equity and credit card processing. Neville
has a Ph.D. in Statistics and holds the FRM Certifi© www.icsa.org
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cation.
Target Audience: Statisticians and quantitative analysts with interests in model development, implementation and validation in the financial services
industries.

basic distribution functions is assumed.

Applied Quantile Regression

Length: Half-day
Instructor: Dr. Grace Y. Yi (University of Waterloo)
Thanks to the advancement of modern technology
in acquiring data, data with diverse features and big
volume are becoming more accessible than ever. A
very important concern on analyzing such data is
the quality and provenance of the data. Typically,
the challenges caused by measurement imprecision
and missing observations are particularly intriguing. Measurement error and missing data arise
ubiquitously from various fields including health
sciences, epidemiological studies, survey research,
economics, and so on. They have been a long standing concern in data analysis and have attracted extensive research interest over the past few decades.
It has been well documented that ignoring measurement error or missing data in statistical analyses may lead to erroneous or even misleading results. The effects of measurement error or missing data are, however, complex, affected by various
factors. The objective of this course is to lead the
audience to visit these challenging but exciting areas. Specifically, the impact of measurement error
and missing data will be demonstrated and different types of measurement error models and missing mechanisms will be discussed. Typical inference strategies for handling measurement error and
missing data will be described. The discussion will
be illustrated with examples and applications.
The participants of the short course are entitled
with a discount of purchasing the following reference book which expands the course material.
References:
G. Y. Yi (2017).
Statistical Analysis with
Measurement Error or Misclassification: Strategy, Method and Application.
Springer Science+Business Media LLC, New York.
About the Instructor: Grace Y. Yi is Professor of
Statistics and University Research Chair at the University of Waterloo. Grace received her Ph.D. in
Statistics from the University of Toronto in 2000.
She is a Fellow of the American Statistical Association and an Elected Member of the International
Statistical Institute. She is the Editor-in-Chief of The
Canadian Journal of Statistics (2016-2018). She was
President of the Biostatistics Section of the Statistical Society of Canada in 2016, and the Founder and
Chair of the first chapter (Canada Chapter) of the

Length: Half-day
Instructor: Dr. Yonggang Yao (SAS Institute Inc.)
Outline/Description Quantile regression is a modern statistical methodology for modeling quantiles
of a response variable conditional on explanatory
covariates. Whereas linear regression models the
conditional mean, quantile regression enables you
to more fully explore your data by modeling the
conditional quantiles, such as the median and the
5th and 95th percentiles. Accordingly, you can
use quantile regression to study covariate-adjusted
high-end or low-end responses without making assumptions about the distribution profiles. You can
also conduct trimmed mean analysis and flexible
uncertainty estimation. Quantile regression is particularly useful when your data are heterogeneous
or when you cannot assume a parametric distribution for the response. Furthermore, you can use
a technique called quantile process regression to
fit models for a quantile level range within (0,1)
and produce an estimate for the conditional distribution of your response. This tutorial provides
an overview and a set of intuitive examples and
extended applications of the quantile regression
methodology. Common application areas include
market analysis, economics, environmental studies,
and health science.
About the Instructor: Yonggang Yao is a Principal Research Statistician Developer at SAS Institute Inc. He joined SAS in 2008 after obtaining
his PhD in statistics from The Ohio State University. Dr. Yao has developed three SAS quantileregression procedures: PROC QUANTSELECT,
PROC HPQUANTSELECT, and PROC QTRSELECT for standard and distributed computing environments. He is also the key supporting developer
for two other SAS procedures: PROC QUANTREG
for quantile regression and PROC ROBUSTREG for
robust regression. Dr. Yao has taught tutorials on
quantile regression at SAS Global Forums, SAS User
Group Meetings, the 2015 Joint Statistical Meetings,
and for the 2017 ASA traveling courses.
Target Audience: This tutorial is intended for data
analysts and statisticians who are interested in more
flexible methods for heterogeneous data analysis.
Familiarity with linear regression, histograms, and
© www.icsa.org
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International Chinese Statistical Association. Her
research interests focus on developing statistical
methodology to address various challenges arising
from medical studies, clinical trials, epidemiology
and survey research. Her recent research has been
particularly centering around problems concerning
missing data, measurement error in variables, and
high dimensional complex-structured data. Grace
was the 2010 winner of the CRM-SSC Prize, an
honor awarded in recognition of a statistical scientist’s professional accomplishments in research during the first 15 years after having received a doctorate. She was a recipient of the prestigious University Faculty Award granted by the Natural Sciences and Engineering Research Council of Canada
(NSERC). Her work with Xianming Tan and Runze
Li won The Canadian Journal of Statistics Award for
2016. Grace has served as an Associate Editor for
statistical journals, including The Canadian Journal
of Statistics, The Journal of the Royal Statistical Society (Series C), The Journal of Applied Probability,
Statistics in Biosciences, STAT, and Biostatistics and
Epidemiology.
Target Audience: Researchers interested in this
topic, subject-matter analysts and graduate students.

Preparing Statisticians for Leadership:
How to See the Big Picture and Have
More Influence
Length: Full-day
Instructor: Dr. Fang Chen (SAS Institute Inc); Dr.
Gary Sullivan (American Statistical Association)
Outline/Description: Statistical leadership is no
longer optional in our field. As the world becomes increasingly dependent on data-based analytics, people who perform the analysis, namely,
us statisticians, must learn to have a stronger voice
and command more visible presence in discussions
that lead to decision makings within the organizations that we serve. It is critical to develop
leadership awareness and participate in leadership
growth within the statistical community in order to
advance our profession.
This course is designed to provide an understanding of leadership, how statisticians can improve and demonstrate leadership to impact their
organizations, how one can improve influence, and
how to build a path for one’s own leadership development. In addition, the course will also discuss on
how to cultivate leadership skills for international
statisticians, specifically those with Chinese background, who face a unique set of challenges in lead48
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ership planning and development in this country.
An important goal of this course is to provide
insights and perspectives on leadership from other
professional statisticians. The course will feature
the following three prominent leaders in the field
of statistics:
• Dr. Ivan Chen, Vice President, AbbVie (2012
ICSA President)
• Dr. Sally Morton, Dean of the College of Science, Virginia Tech (2009 ASA President)
• Dr. Xiao-Li Meng, Dean of the Graduate
School of Arts and Sciences, Whippie V.N.
Jones Professor of Statistics, Harvard University
They will speak on their personal journeys as well
as providing guidance on personal leadership development with a focus on the larger organizational/business view and influence.
The course will include opportunities to work
with fellow attendees to discuss and resolve leadership situations that statisticians face. Finally, attendee will come away with a plan for developing
their own leadership and connect with a network of
other statisticians who can help them move forward
on their leadership journey.
About the Instructors: Fang Chen is a senior manager of Bayesian statistical modeling in the Advanced Analytics Division at SAS Institute Inc.
Among his responsibilities are development of
Bayesian analysis software and the MCMC procedure. Before joining SAS Institute, he received his
PhD in statistics from Carnegie Mellon University
in 2004.
Gary Sullivan earned his Ph.D. in Statistics from
Iowa State University in 1989. He recently retired
from Eli Lilly and Company, a major pharmaceutical research & manufacturing company headquartered in Indianapolis, Indiana. At Eli Lilly, he
most recently held the position of Senior Director for Non-Clinical Statistics with responsibility
for statisticians in manufacturing, product development, discovery research, and biomarker research.
Prior to that he had other management roles in NonClinical Statistics. Earlier in his career, he worked
in various positions as a technical statistician where
he collaborated with pharmaceutical formulators,
chemists, biologists and engineers on formulation
design, process optimization, assay development,
and production monitoring. Dr. Sullivan’s current
focus is leadership training and development. Currently, he is the chair of American Statistical Association’s Ad Hoc Leadership committee where he
© www.icsa.org
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is working to advance leadership development &
training for the statistical profession.
Target Audience: This course is designed for statisticians who have a desire to take a significant step in
their leadership development; statisticians with an
open mind, an eagerness to learn & improve, and a
willingness to share their thoughts, insights & experiences with others; statisticians who have at least 5
years of work experience outside of their academic
training.

Preparing Statistician to be Successful
Big Data Scientist
Length: Full-day
Instructors: Dr. Hui Lin (DowDuPont); Dr. Ming
Li (Amazon)
Outline/Description: With recent big data revolution, enterprises ranging from FORTUNE 500 to
startups across the US are hungry for data scientists to bring valuable business insight from all the
data collected. Statisticians are great data scientist candidates, but there are relatively few data
scientists with statistics education background. In
this short course, we will walk through the needed
data science knowledge and skills through handson exercises to prepare statisticians to be successful data scientists. Data access and manipulation
(i.e., extract-transform-load) in production environments are typical gaps for statisticians, and these
topics will also be in this course. Data science
is a combination of science and art with data as
the foundation. We will also include the art part
to guide participants to learn typical data science
project flow, general pitfalls in data science projects,
and soft skills to communicate with business stakeholders effectively. The Databricks community edition cloud platform and R-Studio will be used to
cover programming and platform (such as Spark,
Hadoop, GPU, SQL, and R) and machine learning algorithms (including examples for supervised
learning, unsupervised learning, and deep learning). The prerequisite knowledge is MS level education in statistics and entry level of R knowledge.
This is an enhanced version of a similar highlyrated and full-day training course (CE 11C) offered
at JSM 2017 in Baltimore with updated material to
reflect students suggestions and new trends in data
science. The following is a list of topics included in
the course:
1. Introduction to Data Science. In this section,
we will introduce the history and trends in data science. We will list common requirements for successful data scientist and evaluate for participants
© www.icsa.org
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to find the skill gaps and give recommendations to
bridge the gaps. Participants will have a good understanding of what data scientists do and know
their skill and knowledge gaps after taking this section.
2. Big Data Cloud Platform. In this section, we
will first introduce how to open Databricks community edition account to leverage its scalable cloudbased big data platform (i.e., a mini Hadoop/spark
or GPU cluster with R, Python, SQL and Markdown
capability). Nearly all the programming and demo
related topics are based on this cloud platform. We
will briefly introduce SQL and databases, Hadoop
MapReduce, Hive, Spark and GPU computing environment for high- performance computing with
big data. Participants will be confident to work with
these big data platforms after this section.
3. Data Science Project Cycle. In this section,
we will leverage the Databricks platforms Spark capability with R to go through some critical topics
in the data science cycle. The platform provides a
production-like environment at enterprises. Participants will be able to use R to leverage Spark to do
those data manipulation after this section.
4. Machine Learning Algorithms. In this section, we will leverage the Databricks platform to
explore machine learning algorithms typically used
in industries with hands-on examples. Participants
will learn how to apply these algorithms to realworld problems through big data platform after this
section.
5. Soft Skills for Data Scientists. In this section, we will introduce the needed soft skills that
are essential in data science projects in enterprise
environments. We will talk about necessary project
management skills with agile concepts and how to
effectively communicate with business partners to
define and solve data science problems. We will
illustrate how to lead with confidence given the
strong technical background that statisticians have.
Participants will be familiar with data science collaborations in enterprise environments after this
section.
About the Instructors: Dr. Hui Lin is currently
Data Scientist at DowDuPont. She is a leader in
the company at applying advanced data science to
enhance Marketing and Sales Effectiveness. She
has been providing statistical leadership for a broad
range of predictive analytics and market research
analysis since 2013. She is the co-founder of Central Iowa R User Group, blogger of scientistcafe.com
and 2018 Program Chair of ASA Statistics in Marketing Section. She enjoys making analytics accessible to a broad audience and teaches tutorials and
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workshops for practitioners on data science. She
holds MS and Ph.D. in statistics from Iowa State
University, BS in mathematical statistics from Beijing Normal University.
Dr. Ming Li is currently a Senior Data Scientist
at Amazon and an Adjunct Faculty of Department
of Marketing and Business Analytics in Texas A&M
University – Commerce. He is the Chair of Quality & Productivity Section of ASA for 2017. He was
a Data Scientist at Walmart and a Statistical Leader
at General Electric Global Research Center. He obtained his Ph.D. in Statistics from Iowa State University at 2010. With deep statistics background
and a few years’ experience in data science, he has
trained and mentored numerous junior data scientist with different background such as statistician,
programmer, software developer, database administrator and business analyst. He is also an Instructor of Amazon’s internal Machine Learning University and was one of the key founding member
of Walmart’s Analytics Rotational Program which
bridges the skill gaps between new hires and productive data scientists.
Target Audience: (1) statistician in traditional industry sectors such as manufacturing, pharmaceutical and banking; (2) statistician in government
agencies; (3) statistical researchers in universities;
and (4) Ph.D. and M.S. graduate students in statistics and other departments.

Analyzing Longitudinal Clinical Trial
Data
Length: Full-day
Instructors: Dr. Craig Mallinckrodt (Eli Lilly &
Company); Dr. Ilya Lipkovich (IQVIA)
Outline/Description: The statistical theory relevant to analyses of longitudinal clinical trial data is
extensive, and applying that theory in practice can
be challenging. Therefore, this course focuses on
the most relevant and current theory, using practical and easy to implement approaches for bringing that theory into routine practice. Emphasis
is placed on examples with realistic data and the
programming code to implement the analyses is
provided, usually in both SAS and R. This course
closely follows the content of a recent book by the
instructors.
Although this course focuses on analytic methods, analyses cannot be considered in isolation, but
rather as part of a holistic approach to study development and implementation. That approach begins
with determining objectives, followed by choosing estimands, design, analyses, and assessing sen50
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sitivity. The intent of this course is to facilitate
an integrated understanding of key concepts from
across the study development process — through
an example-oriented approach.
Learning objectives of the course include:
1. Be able to apply key theory relevant to understanding the merits of various longitudinal analytic approaches in differing circumstances.
2. Be able to implement broadly useful longitudinal analytic approaches using simple code
in commercial software.
3. Understand the three pillars of preventing
and treating missing data, with emphasis on
a structured approach to study development,
and be able to apply the three pillars principles and the structured approach to study development to their own research
4. Understand basic principles of sensitivity
analyses for incomplete data, and be able to
implement key sensitivity analyses, including
reference-based imputation and delta adjustment tipping point approaches.
Part I covers key concepts and considerations
applicable to modeling longitudinal data. Part II
focuses on study development, including defining
objectives and estimands, and preventing missing
data, which is an inevitable problem in clinical trials. Part III goes into detail on analytic approaches
to account for missing data and for conducting sensitivity analyses. Part IV integrates key ideas from
Parts I-III to illustrate a comprehensive approach
to study development and analyses of realistic data
sets.
Throughout the course, example data sets are
used to illustrate and explain key analyses and concepts. These data sets were constructed by selecting patients from actual clinical trial data sets and
manipulating the observations in ways useful for illustration. By using small data sets attendees can
more easily understand exactly what an analysis
does and how it does it. For the comprehensive
study development and analysis example in Part IV
two data sets contrived from actual clinical trial data
are used to further illustrate key points for implementing an overall analytic strategy that includes
sensitivity analyses and model checking.
References:
Mallinckrodt, C., & Lipkovich, I. (2016). Analyzing Longitudinal Clinical Trial Data: A Practical
Guide. CRC Press.
© www.icsa.org
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About the Instructors: Dr. Mallinckrodt received
his PhD in 1993 from Colorado State University,
where he subsequently held a joint appointment in
the departments of statistics and clinical sciences.
Craig joined Lilly in 1998 and has extensive drug
development experience covering all four clinical
phases in multiple therapeutic areas. Dr. Mallinckrodt has published extensively on missing data.
He led the PhRMA expert team on missing data
and currently leads the Drug Information Association Scientific Working Group on missing data. Dr.
Mallinckrodt is a Fellow of the American Statistical
Association and recently won the Royal Statistical
Society’s award for excellence in the pharmaceutical industry for his book titled A Practical Guide to
the Prevention and Treatment of Missing Data.
Dr Lipkovich is Principal Scientific Advisor at
IQVIA. Ilya received his PhD in Applied Statistics
from Virginia Polytechnic Institute and State University in 2002. He has more than 15 years of statistical consulting experience in pharmaceutical industry. Ilya’s research interests include clustering,
predictive modeling and subgroup identification in
clinical data, analysis with missing data, and causal
inference from observational data. Ilya is a codeveloper of novel subgroup identification methods (SIDES) and chairs the QSPI Subgroup Analysis
Working Group sponsored by the Society of Clinical Trials. He is a widely published author and
frequent presenter at conferences, and a co-author
of the book “Analyzing Longitudinal Clinical Trial
Data. A Practical Guide” (CRC Press).
Target Audience: Practitioners, students, and researchers interested in longitudinal analytic approaches for clinital trial data.

Biased Sampling, Over-Identified Parameter Problems and Beyond
Length: Full-day
Instructor: Dr. Jing Qin (National Institute of Allergy and Infectious Disease)
Outline/Description: This short course is based on
my recent book “Biased sampling, over-identified
parameter problems and beyond” (Springer ICSA
Book Series in Statistics, 2017). The main topics
are biased sampling problems (also called choicebased sampling in econometric parlance) and overidentified parameter estimation problems. When a
proper randomization cannot be achieved, the observed sample will not be representative of the population of interest. This biased sampling problem
appears frequently since in the real world, truly random sampling is not easily achievable or practically
© www.icsa.org
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feasible. Biased sampling problems appear in many
areas of research, including, Medicine, Epidemiology and Public Health, Social Sciences and Economics. As pointed out by Professor James Heckman (1979), the 2000 Nobel Laureate in Economics,
“Sample selection bias may arise in practice for two
reasons. First, there may be self selection by the individuals or data units being investigated. Second,
sample selection decisions by analysts or data processors operate in much the same fashion as self selection”.
This short course will address a range of important topics, including case and control studies, causal inference, missing data problems, metaanalysis and exponential tilting genetic mixture
models etc. The goal of this course is to make it
easier for Ph.D students and new researchers to get
started in this research area. It will be of interest to
all those who work in the health, biological, social
and physical sciences, as well as those who are interested in survey methodology and other areas of
statistical science, among others.
References:
Jing Qin (2017).
Biased sampling, overidentified parameter problems and beyond,
Springer, ICSA Book Series in Statistics.
About the Instructor: Jing Qin (Ph.D., University
of Waterloo, 1992) is a mathematical statistician at
the Biostatistics Research Branch, National Institute
of Allergy and Infectious Diseases (NIAID), NIH.
Before joining NIH, Dr. Qin was an assistant professor at University of Maryland, and assistant attending Biostatistician at Memorial Sloan-Kettering
Cancer Center. His major research interests are selection biased sampling problem, missing data, casual inference, empirical likelihood, semiparametric genetic mixture models and survival analysis. In
the last 30 years, Dr. Qin has published over 100
peer-reviewed statistical methodology manuscripts
and 50 medical application papers. He was selected
as ASA fellow (2006).
Target Audience: Student, new researchers, and
applied statisticians working in various scientific
domains as well as in survey methodology and related areas in statistics.
Jun Yan, Ph.D.
Short Course Committee Chair of the
2018 ICSA Applied Statistics Symposium
Professor
Department of Statistics
University of Connecticut
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Upcoming Events
ICSA Sponsored Symposia and
Conferences:

oint-research-conference-statistics-q
uality-industry-and-technology

2018 ICSA Applied Statistics Symposium

SAE2018: Small Area Estimation and
Other Topics of Current Interest in Surveys, Official Statistics, and General
Statistics

June 14 - June 17, 2018
New Brunswick, NJ, USA
http://www.icsa.org/icsa_login/sympo
sium2018/

2018 ICSA China Conference
July 2 - July 5, 2018
Qingdao, Shandong, China
http://www.icsa.org/china/symposium/m
ain.html
For more information, please contact Professor
Gang Li of UCLA at vli@ucla.edu.

Advances in Finite Mixture and Other
Non-regular Models

ICSA Co-sponsored Meetings:

August 12 - August 16, 2018
Guilin, Guangxi, China
http://www.math.gxnu.edu.cn/conf2018/

The 1st Midwest Statistical Machine
Learning Colloquium

BASS (Biopharmaceutical Applied Statistics Symposium) XXV

May 9, 2018
Ames, Iowa, USA
Please visit the website https://register.ext
ension.iastate.edu/msmlc/about for more
details.

October 15 - October 19, 2018
Savannah, GA, USA
For more information, please visit www.basscon
ference.org

2018 Joint Research Conference on Statistics in Quality, Industry, and Technology
June 11 - June 14, 2018
Santa Fe, NM, USA
http://www.icsa.org/icsa/events/2018-j
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June 16 - June 18, 2018
Shanghai, China
http://www.icsa.org/icsa/events/sae
2018-small-area-estimation-and-other
-topics-current-interest-surveys-off
icial-statistics

The 3rd Pacific Rim Statistics Conference
for Production Engineering
December 13 - December 15, 2018
Hsinchu, Taiwan
http://scpe2018.web.nthu.edu.tw/bin/
home.php

© www.icsa.org

ICSA Annual Banquet at JSM 2017

ICSA Board Meeting at JSM 2017

ICSA Asia Initiative Workshop at JSM 2017

ICSA Booth at JSM 2017

2018 ICSA Applied Statistics Symposium
June 14-17, Hyatt Regency New Brunswick, New Jersey, USA
The 2018 ICSA Applied Statistics Symposium will be held from Thursday June 14 to Sunday June 17, 2018 at Hyatt
Regency New Brunswick, New Jersey, USA. This will be the 27th annual symposium for ICSA. For more information, please visit http://www.icsa.org/icsa_login/symposium2018/main.html.
Keynote Addresses
The theme of this conference is The New Era of Data Science and Inference, in recognition of a new era for statisticians with different challenges and opportunities. Speakers include Brad Efron, Professor from Stanford University; Xuming He, Chair and Professor from University of Michigan's Department of Statistics; Lisa LaVange, Ph.D.,
Director from FDA; Cun-Hui Zhang, Professor from Rutgers University.
Invited Sessions
Many invited sessions have been organized. For the detailed session list, please visit the program page of our
website. The deadline for invited session abstracts submission is April 6, 2018.
Short Courses
We have received about 10 excellent short course proposals. The list is posted on the program page. The deadline
for early bird registration is April 6, 2018.
Call for Student Paper Award Applications
We welcome students to submit their original research article for the competition of a Student Paper Award. Up
to eight student award winners will be selected. Each winner will receive a plaque or certificate, an award for
travel and registration reimbursement up to $1,000 or a cash award of $550, whichever is bigger, as well as a free
registration for a short course. The deadline for application is March 1, 2018.

New Jersey is known as Garden State where you can enjoy numerous parks for views and hikes, especially in a
summer month of June. Boyd Park in New Brunswick is a 20-acre award winning park that offers an alluring view
of the Raritan River and New Brunswick's skyline. The oldest campus of Rutgers University in the city features botanic Rutgers Garden, Zimmerli Art Museum, and Kirkpatrick Chapel. If you want to have relaxing activities during
your stay, the State Theatre in downtown area offers many films and shows. Finally, the Hyatt Hotel is only two
blocks away from the train station, where you can easily travel to NYC or Princeton.
The Executive Committee for 2018 ICSA Applied Statistics Symposium

Rutgers Garden

Zimmerli Art Museum

Kirkpatrick Chapel

