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Big Data has the potential to fundamentally transform Society. However, unlocking this potential will require careful
attention to data governance and insightful application of data analytics combined with an environment that spurs
managerial innovation. Zipei’s book provides a roadmap for the Chinese professionals using the American experience
as context. As the dean of the Heinz College and its School of Information Systems at Carnegie Mellon University, I
am very proud of what Zipei has accomplished. His book combines government, business and technology concepts in a
holistic manner, embodying the unique strengths of programs and faculty of the Heinz College. I believe this book will
stimulate new ideas in China to meet the big data challenge.
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Foreword
000000000000

This book is an important one for Chinese government and business organizations.
Big data and analytics based on it promise to change virtually every industry and
business function over the next decade. Any organization that gets started early with
big data can gain a significant competitive edge. Just as early analytical competitors in
the small data” erd] including Capital One bank, Progressive Insurance, and Marriott
hotelsCJmoved out ahead of their competitors and built a sizable competitive edge, the
time is now for firms to seize the big data opportunity.

The pervasive future of big data is enabled by the pervasive nature of sensors
and microprocessors today. We are entering into the ubiquitous computing age
now. Virtually every mechanical or electronic device can leave a trail that describes
its performance, location, or state. These devices, and the people who use them,
communicate through the Internet—which leads to another vast data source.
When all these bits are combined with those from other media—wireless and wired
telephony, cable, satellite, and so forth—the future of data appears even bigger.

The availability of all this data means that virtually every business or organizational
activity can be viewed as a big data problem or initiative. Manufacturing, in which most
machines already have one or more microprocessors, is already a big data situation.
Consumer marketing, with myriad customer touchpoints and clickstreams, is already a
big data problem. Google has even described the self-driving car as a big data problem.

Governments have begun to recognize that they sit on enormous collections of

data that wait to be analyzed. We can see big data and analytics initiatives among
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governments in Asia. Last year, Singapore helped to launch the Deloitte Analytics
Institute] DAICI . This new institute is sponsored in part by the Economic Development
Board of the Singapore government. The DAI' s goal is to do research and thought
leadership on the application of analytics to government and business. Singapore has
also sponsored several university-based research initiatives on analytics and big data.
Organizations that want to pursue big data opportunities need to begin working
along several fronts. From a technology standpoint, they need to acquire and develop
tools to manage both structured and unstructured data in massively parallel server
environments, either on premise or in the cloud. They need to select analytical software
to make sense of the data. Perhaps most importantly, they need to hire or develop the
human talent to manage and analyze big data. These people are typically known a$ data
scientists” —hybrids of hacker and quantitative analyst—and they are in extremely
short supply. The wise executive will develop approaches to securing the best people.
Some companies are beginning to realize the extent of the opportunity, and to
act upon it now. GE, for example, has committed to spend more than $1.5 billion to
develop its Global Software and Analytics Center in the San Francisco Bay Area as
a part of its Global Research organization. The company plans to hire at least 400
computer and data scientists at this location, and has already hired 180. Globally
GE has over 10,000 engineers engaged in developing software and analytics
products and services, and their efforts will be coordinated through common
analytics platforms, training and leadership education, and innovative offerings. A
significant portion of big data activities at GE will be focused on industrial products,
such as locomotives, turbines, jet engines, and large energy generation facilities.
The size and ambition of GE's commitment should set the tone for other
organizations that want to succeed with big data. Chinese government agencies
and firms are noted worldwide for their ambitious plans in other domains,
and these should be extended to big data. Zipei Tu's book will help to guide

government and business organization’ s efforts in this important area.

Thomas H. Davenport



0d

oogobd

gbobobdobobobgboboobooooooboooooooooan
gobobgobgobobooooooboobooooooobobobobon
ooooooooooooboooo
vbobobooboobobobobgoboooooobooboooooooon
gboboobootboooooooot—otboboboboboobooo
ocoooobooooooboooooobooooobooooooo
vboboboobobobobobgobooooooooboooooooon
gbobobobobobgoboooboobooooooooooooooboan
oooooobooobooobodoooooooobooooboboogoon
vbobdobdobobaoboboboboooobouoboboooooooon

ooooooooooooog®
—0oan
obooobooooooooboonozo080 50 270



20

20000 1021000000

00000000000000000000000000000000
04400000000000000000%

8035000048 00000000000000000000000
0000000000000000000000000000000000
00000000000000000000000000000000000

00000000000000000000000000000000
0000000000000000000000000000000000
0000000000000000000000000000000000
0000020000000000000000000000000000
0000000400000000000000000000000000
O0O00080000000000000000000000

00000000000000000000000000000000
0od

D0000000000000000000 000440000070

00000000000000000000000000000000
000000000000

00000000000000000000000000000000
0000000000000000000000000

gooooo*o"ooo*or o

gbobobobobogobgboooobooooouoooooooboooboan
oooooooboobobobobobobobgobobooooooo
00000000000000D0D00000O000D0DOOO0O0n®

—0Ooooooo
ooOOozoco4000000000020040 80 310



0o 0000000 21

goooooopooo® ooor ooboo

gooobooooooooooboobooooooobOobobooooooon
ooooOooooooooboOoOooOo* ooo" Oboooooooobooo

ocooooboooobooooooooboooooobooooboooooD
oo* ooo0» oboooogoo

200100 2010000000000000000OGO

el T e 3
ERLN  IOHT EERE \BEp 1ERRT | 1H1EF | Rl | LRTIN | ILREIE | e

oooooooooboooboo1s00000000O0000O00O0OODOOOOOOOOO
go0oo0i1o50000000 20000000000 00000000000O0OO

gooooooooo

Hodto
0.3%

pgooooooooOoooOovybOOU0CbOOOOOCOOOOOCOOOOOCODOOZ2005000
gooooooOooooooooOoO0ooOoOo0oooOo0ooOO0OOOoO0OO0booOn0 201000
gooooo0oo 734380 00000000000000O0O000O00O0O0O0O0O0O0O0O0O00
omooooooooooooo




22

19680 0210000000000 0000O0O1983 00000000
gobogobogbz2tdseboopooobogoooonn
gobbgdgobobooobbogoobbooobbgd 9100
0000000000000 D0D0DDD0D0D0%0000000000000
ggbooooooooooobooooboooDo
gbgoboobobboobooboobuoobuoobuobboooboo
goodbobobgobogooooooboobobobobuobooooog
gobogooo* ooo" oboooboooobobooobooooon
googbgobgoobgobooboooboobooboobooobooooboo
gbooboboboboobooooooobobon
goooogbooooogboboooogbobooooobooog
gbogbgoogbeotnbgbouooboboboobobuobooon
oobobooboobdobodb0AmDmham 00000000000 ODOO
goboog
gboogbuoobobobobooboobuoobuoobobobogoooo
gopoobogoobobooobboooobboooboobbooobo
gobooboooogo
goodgbooboobgobuoobobooboobooboobg
gooobooboobgoobuooboobbooboobooboobooo
gobogoooooooboooog
goodddddddddddddddydyuuouuoogygygy
goobobbooooobobbooooobobbooooooboressonon
googboboooooboboooogboboooooboboooogong
gbgobgobobogbuoobuobubboboobodgn 145000
gbooboboboboboooooooob 1zeoobbobgoog
ooboboooogos3sgbooooooobooooooobooooonog
gbobdbgbgobgobgbgouoboboobobobuobg
obooboobogbog2o080 sO00000000000D00DO Wesleyan



0o 0000000 23

Universityl 0 0000000000000 DO0O0O0O00O0000DOO0ODOO
gooobobooooobobooogbobooooboboooooond
gbogobdgobobobobtbooboobooboobooboooboon
gooobooboobgoobobooobooboobuoobuoobooboo
ggboooooooboobooboooooooboooog
gbogooogo
1oogooobooooooboobooboosboobooobnon
gbgooobgooooboo Bobooooboooooobooooobd
gbooboobodbobooodbgbogbo2ec0dbdbgbooobgon
gogooobgbgz2bgbgoooboobgobooobooboogooo
ggbooooooobooboooooooooobooooooogo
gbogze02070000000000000C0OO0OPrimaryl00O0O
led0Ooooooo700000000DO0000O0DODbOO0O0 4600
goooboooooobooooogboooooobooooon sbo
gbogbogbooooooobobobobuobobd
Uobooboooobooobooboogbooddlack RyanDOO OO0
goooogboboooogboboooogboboooooboboooog
googbgoboobgooobooobooboobooboooooobo
ggubonouonooogn
goooogoboboooogboboooooboboooooobooooo
OO000JeriRyan [ OO0 O000O00OO0O0O0COO0O0MSharkOODOOODO
gooobdgoboobgoboobobobuoboobooboooboooo
oobobooooobobouoogoooobooooobobooooobobo
gogbogbgoooooboobobobgn
gooobdgoboobooboobooobuooboboobuooboon
googboboooogoboboooogbobooooobooooogono
gbgbdobobobgoboooooobobobobobgon
gooobooboobuoobuoobuobobooboboobooobooobg



24

gbobobogooooooooboonbo
goboooobooboooobooodooobooooboOAlan
KeyesUDODUOUOOOUOOOLOOOOOOOODOOOLOOOOOOOODOOODO
gooo* o' g’y obbgoobbooobboooobboooooboo
goooboboooobobooogoboboooooobooooong
goggbdgobuoobgoooooobbooboobooboooboon
goobogoogoooooooobo
goboooooooooboobooooooooDo
gogbgbgbgobooooboobobobd
googbgooboobgoobooboboobooboooboonbg
U0o00Db00o0oob0oboOoodiooOan SchakowskyDO OO OO ODOO
gggddooooooooo*ooorboboobobobboobobbbboboo
goooo* ogo” boo* obogr"bgoog oo ogoooo
good
goboooooboobobobobd
gy UUUUgygygg
20050 1000000000 0DOOOO0OOOODbOOD20070 200000
gogooogo
0080000000000 0oobOobobLDooboobuobooboUobo
ooooboooooooooo 70ddggogogoooooooog
gogbboooobobooooboooobooooboo® o"oogo* o oo
00000000000 b0b0o0b0bobLOobOoobOobobDOon
goooogbooooogoboboooogboboooooboboooog
gbdbgbgbogbogooooooogo



0o 0000000 25

goooooooooobooobn

gbobobobobobogbooboobooooooooooooooon

000000D000000000D000000000D0O0ooon®
—0O00020090 10 210

oobooboooooobooooogboooooobooooog
gbodbdobobgobgobgoooooboboobobobobg
gbooodbooboobooboobooboboob0—oooo
ooooooon
goodddddddddddddddddydyyuUUUygyygg
gooobooboobgooboooobooboobuoobuoobooboo
googbooooogbooooogbobooooobooooogoDo
gobogbodobooobgobugoobuoboobbooboobooboon
gooobgoboobgoboooobooboobuoobuoobooboo
oooooooo
ooyl yUyyguy
gooobgoobobobgoobgobuoobobbobooboooboon
goooogboboooogboboooogboboooooboboooog
gbogbgbgbgoboooooooboban
gbooooboboobogoobogoobogoooon* oboboboboon?”——
goooboboooooboboooogboboooooboboooooond
gbobdbobuobobuoooooobobobobg
gboobobgoooooobooboboboboboobogon
U0 isogboooogboooooboooogooooooboooogon
gogogooogo
‘“Oo0obobboooobbooooobbboooobooboooooDbon



26

gobobobgoogoooooobooboboboboboobooooooor
‘“oguooboooboobooobooboooooooboooo”
‘“bodobboooobboooboboooobbuoooobobogn
goobobobgobobgoobogoooooooooooogr
“gob00obooooboo0oobdgooobobobobOobOooboon
goboggobugobobbobboobooboobuoobuoobooboon
gobobgogooooooooooooboboboboboboooboogr
goboogooooooooooooDo
gobgobogoboobbooboobboobioonoDiz4sod
gooboboooooobboooooob2o0010o0000 13233000
gooo* o0l ooogooobdobooooobgoogooobgoooo
gboogbdoboobgobgooooboboobooboobooon
gboobobobogoogn

gooooboooooooosobooobooobooobDboUooogbDoobooobDoboo
00000000 Mark Wilson/Getty Images




0o 0000000 27

oo0ooooooooo

D000000000000DODOO0O Presidential Memorandal ™1 0 O
000000 Transparency and Open GovernmentOO 0 0O 00O 0ODO0O
O0o00000ooOOoDO0O0O0O00ooOO0oOoooDOoDODO0OO0ObOOD
ooooooobobooobobUoboOoooobobUobOobUobOoo
ooMBOO 1200 0000000000000 OOOODOOOOOOOO
ooooooooo

ocooooobooootoooooobooooboooboobooooboooo
O000000o00b0o0b0o0bCod00OoOODOUdLouis Brandeisd O O
0 00000000007 000000000 19600000000
OO0Mro/ADDCO0O0OO0ODOOO0OOOOOOOOOOOODOOOOODO
oooo

“ Q000000000000 0O00000DO0O0O0ODOOO0ODOOODO
ooooooooooooobooooboooooboooboooooDod
oooooooooocoods oo oooor

goboooboolg80o0ogoogboooboooboooooogoo
ooooooooooo

“JbOh00000C0000O0oDbDOdOb0 booOoooobooDo booo
OO0000000DOOo0o00ooOoO00ooOoO00ooooOOoooOooooo
oorod

gooooOooooooO0obDoOoUooooUoobooooooooo
Ooo* oooooooo” oooo

ooooooooboooogoooooobooooooooooboboog

ooooooOoooooUooooOdOobbooUoobobooooooooo
ooo



ooooooooOoOoooOooo
ooooooo

20090 10 210 gooo

goooooooooooo

ooooooooooo

oo0oooo0oOooOo0o0oOo0ooooOo0oboOoOoO0oOOo0oOoOo0oooooooon0n
od0ooooOoOoOoOOO0OoOOOCOOOOCcOOOOOOOOOOOCOOOCOOOO
oooooooooooao

O0000ooO00D00o0O00O0O0O00OO0O0O0COO00O0OO0O0O0OO00C0O000000O0
odooooOoooOoOoO0ooOoOoOooOoOOCOOOO0OOOO0OOOOO0COOO0OO0OO000
oooooooOoOoOoOO0OoOOOOOOOCcOOOOOOOOOOOCOOOCOOOOO
O0000ooO00D00o0O00O0O0O00OO0O0O0COO00O0OO0O0O0OO00C0O000000O0
ooooo

od0ooooOooOoOO0OO0oOoO0O0oOOO0CocOOO0OOOO0OO0OOO0OO0COO0O00C0O0000
oo00oooOo0OO0OoOO0OO0OoOOOOOOOCcOOOOOOO0OOOOCOOOCOOOOO0
oooooooooooooOooO0O0O0O0000O00000D0000D0000D00DO0O0DO
O0oo00oO00O0O0o00O0O0oO00O00O000O00O000O0o0Oo00o000oan

ododooooOoOooOoOoO0oOoOOoOOOOCOOOOOOOOOOOCOOOCOOOO
oo0oooo0oOoOOoO0OO0OoOOOOOOOCOOOOOOOOOOOCOOOCOOO0OO0
O000ooo0o0ooOo0o0ooOo0o0ooOoOo0ooOOO0O0OoOOO0OOOO0CcOO0OOoOOOOO
oooooo

odooooOoOooOoOoO0oOoOOOOOOCOOOOOOOOOOOCOOOCOOOO
O00000000000C0120000000000000000000O0000O000O00OO
000ooo00ooOo0o0ooOo0oooOoOo0ooOoO00OoOOoD0oOOoOoooOoOooooOOoOoO
o0oooOooooooooo

oodoooooOooOoOoO0oOoOOoOOOOCcOOOOOOOOOOOCOOOCOOOO
O000000000O00O0O00O00O0O00O0O0O0O0O0O0C0O0

goooooooooooOoooooo

goooooo



0o 0000000 29

oo

01

02

03

04

05

06

07

000000 You can take your diploma, walk off this stage, and chase only after the big house and the
nice suits and the other things that our money culture says you should buy. You can choose to narrow your
concerns and live life in a way that tries to keep your story separate from America’s. But I hope you don’t.
Not because you have an obligation to those who are less fortunate, although I believe you do have that
obligation. Not because you have a debt to all those who helped you get to where you are today, although
I do believe you have that debt to pay. It’s because you have an obligation to yourself. Because our
individual salvation depends on collective salvation. Because thinking only about yourself, fulfilling your
immediate wants and needs, betrays a poverty of ambition. Because it’s only when you hitch your wagon
to something larger than yourself that you realize your true potential and discover the role that you’ll play
in writing the next great chapter in the American story. ” —Obama’s commencement speech at Wesleyan
University, May 27, 2008
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000000 My fellow Americans, this is an amazing moment for me. To think that a once scrawny
boy from Austria could grow up to become Governor of California and stand in Madison Square Garden
to speak on behalf of the President of the United States that is an immigrant’s dream. It is the American
dream. ” —Remarks by California Gov. Schwarzenegger to the National Republican Convention, August
31,2004
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000000 My Administration is committed to creating an unprecedented level of openness in
Government. We will work together to ensure the public trust and establish a system of transparency,
public participation, and collaboration. ” —Transparency and Open Government, Presidential
Memorandum for the Heads of Executive Departments and Agencies, retrieved on http://www.whitehouse.
gov/the press_office/TransparencyandOpenGovernment/
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OJO000O00 Publicity is justly commended as a remedy for social and industrial diseases. Sunlight is
said to be the best of disinfectants; electric light the most efficient policeman. ” —Justice Louis Brandeis,
1913
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