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Seminar Outline — 4 Parts

Introduction - Types of Research
Research Quality, Measure, & Impact
World-class Universities

Conclusion
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About
Research




College of Electrical Engineering & Computer Science

HHIEEMSE ? What is Research ?

Research is not about the
paper-cranking Machine!

ETIRI
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HHREETZE ? What is Research ?

vind Solutiong
/&
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Unknowns & Solutions

" Research is like..

You picked a
Tunnel (“problem”).

You walk in this
dark tunnel
(investigate the
problem)

You do not see
light until you walk
to the end of the
tunnel!

Research involves
exploring the
“unknown” and
“finding solutions”.
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g e Pout Research
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1. When Research is Focused I
_— any times, we are confused
2. When Research addresses what is *fundamental” work
R and what are “noises”.
and solves important problems s
ome researchers are busy
doi k th bl
3. When Research creates Impact ki ieteee M
Power . . égﬁ s
Signal amplitude
SNR = 6.02N + 1.76dB for an N-bit ADC é%ﬁ’\] ’
EZ

Quantization Noise

Average noise floor{flat)

TFs

Fsl2

Pg7
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B Research Cycle
Eﬂ%ﬁ@zﬁ% Essence y

College of Electrical Engineering & Computer Science

Research in Essence:
i o PR T

1. Research is about “solving problems” and “providing solutions”.
2. Also, progress beyond the current-state-of-the-art! &gl

3. Research entails (i) understanding and appreciation by others and
(ii) recognizing the importance of the discovery and outcome.

- vX

+ w eas
3 1 o
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T = RS Research Cycle

3 Phases - Initial, Execution, Final

College of Electrical Engineering & Computer Science

\ Weeks/ Weeks/
Efforts months Years months
Professor Initial Execution Round-up
Phase Phase Phase
#1 #2 #3
Student >
1 — 3 years or more.. Time
Emphasis should be on the “execution” phase.
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Research Cycle 1

Initial Phase

CyCIe 1: Proposal Preparation: \‘\/

\

Too much time and emphasis on proposal preparation is
detrimental to on-going research.

A good proposal has no guarantee of good research output
or outcome.

Ahighly funded proposal indicates high cost and large scale
BUT does not necessarily imply research quality nor excellence.
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Research Cycle 1

Initial Phase

College of Electrical Engineering & Computer Science

Riskor Cycle 1: Initial Phase — el

No funded proposals — limited resources — crippled research

Too much funded proposals — overwhelmed — quality affected

Too much efforts in writing proposals — little time left for research...
&

ah I )\

41/ )]
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e T Research Cycle 2

Research Execution

College of Electrical Engineering & Computer Science

CyC|e 2: Research Execution:

The most important part of your research. Doing and
investigating on unsolved or undefined problems enhances “creativity”
and “novelty”. There are many researchers out there, competition is

fierce.
)
Talent Professor Students,

Creativity Postdocs,
Ideas etc

€
)

o,
N

(

M
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O (Fan =i Research Cycle 2

Research Execution

CyC|e 2: Research Execution Period :
a

4 Maximum number of years

8- Ave. Ph.D.
7 Duration

& 2 & B A5 5 S & & Ly & o P
&I @;%“&@«“@ FFT %“@@@@ S S

B &
QPQ
1. Defined as the average duration of full-time PhD study from the point of admission into a doctoral programme tc
completion of degree, excluding any period spent on prior university level studies. For the United States, data i
the effective average duration based on surveys of actual graduates.
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Hge4t R Research Cycle 3

Risk of outcome

College of Electrical Engineering & Computer Science

CyC|e 3: Research Outcome:

No ideas — no creativity — no solutions — no contributions

Poor research — no good results — little significance — no
publications — no impact

Very hard problem — no solution — failure

1 C K Toh © 2007/2008/2009/2010/2012 Pg 14




w Types of Research
e &

Positive

ot oS ey oo |
TYPE 1: “POSITIVE” RESEARCH
+ Work on “new problems” it
« Find new solutions IREFHIRAEZE
AN G AR RE

« Or work on existing unsolved problems
« Find solutions $&ZIfiE Ay 2

» Move the field forward (i.e., beyond the current state-of-the-art)

« Create the “wave”
* Create the “impact”

1 C K Toh © 2007/2008/2009/2010/2012 Pg 15

¢ Types of Research
e bl P

Negative

TYPE 2: “NEGATIVE” RESEARCH

« Prove existing or past work or solution is wrong!
w6 B A VBRI T 2 SRR

+ Undo and Redo
ROMMI T

« Re-learn from mistakes made by community

. |mpact the community and impact the field !!
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w Types of Research
e &

Incremental

College of Electrical Engineering & Computer Science

TYPE 3: “INCREMENTAL” RESEARCH
(FHBRAIEFT)
-Improve on an existing solution
— say by 5-10%
— produce tons of papers,,,
— big deal or no big deal?
— ask yourself

[

- Don’t sweat the small stuff !
(RUUTHVNERE X ) ( RER T R ESEFELT ©)
« Take your time to find impt topics to do.

* Leap, not drag!!
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Zo ¥k Types of Research
WFesEEd Myth or Hype
TYPE 4: “MYTH OR HYPE” RESEARCH

. Hype — just saying (frenzy publicity, over enthusiasm) WHE 2
- Myth — Abelief that is widely thought as false  fiafi, FEf&HY.

Hype Cycle of Emerging Technology

i i A VISIBILITY
‘ ngh RISk Netcasting/Push
Technology
E-Cash
Smart Cards.
. . Biomatrics
* High Gain Network
s v Computers Imaging
Eliveas
* No Gain
224
fEl A Personal
Assistants
TIME
Technology Peak of Trough of Slope of Plateau of
Trigger Inflated Disillusionment Enlightenment Productivity

Expectations
Source | GartnerGroup
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DUFEE R I RF5E Types of Research

In Summary

College of Electrical Engineering & Computer Science

Summarizing: Choosing the right topic is KEY!!

1. “Positive” Research Major Contributions (new solution)

2. “Negative” Research —— Major Contributions (rewrite history)
..it takes a lot of guts and evidence to...
...prove something is wrong...

3. “Incremental” Research — |cremental Contributions (avoid...)
(5-10% improvement on existing solutions)

4.“Myth or Hype” Research—  gq|ying a problem way ahead of time
..when needs are not yet recognized...
..when problem takes time to gain
..can result in major contributions
..or can result in no contributions

1 C K Toh © 2007/2008/2009/2010/2012 Pg 19

M=V
e e

Research
Quality, Measure,
Impact,
Recognition

10



(R Research Quality
What is it?

College of Electrical Engineering & Computer Science

How can we know we are doing “Quality” Research?

. JUDGED
Quality is NOT Quantity!
1. Novelty #& | KJ@:
o ;= | 2 Originality @l - 3
*ﬁ X = ﬂ:f— 3. Technical Correctness
& 3% | 4 Significance #=#{%: : JUDGE
5. Timeliness ®slt ﬁ:;ggtg”
6. Impact #zJ; ’
2 C K Toh © 2007/2008/2009/2010/2012 Pg 21

L Research Quality
_E gﬁi Quality vs. Quantity

&

| have published over 5000 papers in my lifetime!

| published 1 and 1st paper on DNA that rocks the world!

O

Now that is something!!..

2 C K Toh © 2007/2008/2009/2010/2012 Pg 22
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Al LT 2 Research Measures

What are we measuring?

College of Electrical Engineering & Computer Science

Whatarewe measuring?? Input ?Output ?OrWhat?

pCR Research Output
Research Input '..
* proposals :0. * Number of Citations
* $$ (matching) .:. ®e * Number of Publications
* researchers o * Number of Patents (Inventions)
 time %° * Recognition (Awards,,,)
* * Attention (Follow-on work,,wave,,
l * IMPACT
Research Proposal Outcome
- $$ Q:
* resources Which
Carries
More
SE_.,
2 C K Toh © 2007/2008/2009/2010/2012 Pg 23

Hal i B TREE 2 Research Measures

Others judge your work!

College of Electrical Engineering & Computer Science

* Let Your peers judge your work

g (input/output) Recognized
&3\'“ internationally
— Proposals, papers, etc.. )
<~ —Include “international peers” Recognition
‘\\f \/s * Researchers from industries By peers

» Academic professors, postdocs, etc
. parch...

Reviewers’
Feedback

Research
Award

Best Paper

Follow up on Award

your work by
others

No. of
Citations

2 C K Toh © 2007/2008/2009/2010/2012 Pg 24
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Research Measures

] iy B TS 2
AT R | Example: usa way
College of Electrical Engineering & Computer Science
S %
1. Journal Paper Approach %;74 %?%

&

* Formally reviewed and archived
* No. of papers = productivity, not quality! UsA

~

MEASURE
OF
2. Rate of Publications = “Speed”.... Proressors
* N/T (total papers to time)
* Productivity, not quality!
Source: Prof. Doug Comer, ex-VP Research, CISCO (USA)
2 C K Toh © 2007/2008/2009/2010/2012 Pg 25
B Research Measures
el 7z )
e EASE Example: UsA Way
College of Electrical Engineering & Computer Science
. . Oe QQ
3. Direct Funding Approach f%"’a-'%
. =3
« Amount of $$ is not always = @,@
quality of research USA
MEASURE
OF

4. Profit Generated by Patents, etc  Proressors
* Revenue is a terrible measure of research
quality !

Source: Prof. Doug Comer, VP Research, CISCO (USA)

C K Toh © 2007/2008/2009/2010/2012 Pg 26
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Research Measures
Example: usA way

Al E T 2

College of Electrical Engineering & Computer Science

e q
5. IR 5,9%4 %
. - 3
- Ratio of Impact vs. Amount of D5
Resources used. USA
] ) MEASURE
» Large funding BUT poor impact = looks bad OF

» Small funding BUT large impact = looks good PROFESSORS
£ Individual Pl is concerned with “impact”

: University administrators (Dean, VPs, ) might prefer
resources

Source: Prof. Doug Comer, VP Research, CISCO (USA)

2 C K Toh © 2007/2008/2009/2010/2012 Pg 27

Research Measures
Example: usa way

L CIRC Th-= ) e

College of Electrical Engineering & Computer Science

THOMSON (}e Q") USA
Thomson IS mompson, =S Measure
T o N OF
6. No. of Citations on each o>  PROFESSORS

paper / author / institution

e Feoer i oo atons HARIING.COM

(b) H-index www.harzing.com
(c) G-index / etc .

s Google
S e Ia cholar BETA
H qI'DPI& www.googlescholar.com

5 C K Toh © 2007/2008/2009/2010/2012 Pg 28
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o Research Measures
el ST 2 Example: USA Way

H index versus G index

College of Electrical Engineering & Computer Science

A scientist has index h if h of [his/her] N, Given a set of articles ranked in
papers have at least h citations each, and decreasing order of the number of
the other (N, — h) papers have at most h citations that they received, the g-
citations each. index is the (unique) largest number
2 such that the top g articles received
5 (together) at least g2 citations.
sl. \ [Gives more weight to highly cited
< papers]
more than
. h citations
. ! > G2 citations
.Citations =papers=h %
L 2
first h papers papers
2 C K Toh © 2007/2008/2009/2010/2012 Pg 29

I Research Measures
, Al 5T 7 Example: USA way
e~ H index versus G index
# Harzing's Pui:tfsh or Peﬁ.sh
File Edit View Tools Help

~ Citation analysis Authorimpact | Joumnal impact | General citations | Multi-query center | Web Browse
Author impact analysis Author impact analysis - Perform a citation analysis for one or more a

J i alysis
Joumal impact analysis e K toh

General citation search
S iy ik Exdude these names:

Wehb Browser Year of publication between: 0 and: 0
Program maintenance
Check for updates NOTE: Subject area selection is currently non-functional
Results
Papers: 317 Cites/paper: 33.19 h-ndex: 33

Citations: 10506 Citesfauthor:  7037.13 g-index: 100
What's new? Years: 41 Papers/author: 138.60 hc-index: 23
2-Minute introduction Cites/fyear: 256.24 Authorsfpaper: 3.40 hI,norm: 25

2 C K Toh © 2007/2008/2009/2010/2012 Pg 30




) Research Measures
=) A=A f?
A0{rT iy ELRSE H-Index vs. G-Index

College of Electrical Engineering & Computer Science

Both G-Index and H-Index correlate well with “total number of citations”

10000 10000
o
=21
9 1000 g 1000
: :
s s
§ 100~ B 100
o o
™ I
ey -
2 10 : 2 10 ,
g & B9 linear 0 995 R 2 linear= 0.904
3
1- = -
| | I I I I
1 10 100 1 10 100
h-index {Log) g-index (Log)
2 C K Toh © 2007/2008/2009/2010/2012 Pg 31

§ Research Measures
Mz ELrT oo O
A0 i ERSE H-Index vs. G-Index

College of Electrical Engineering & Computer Science

G-Index is generally 1.5x higher than H; Top scientists have high G and H.

50 j) 30— j) .
40— 25+
E o
20—
o 30— . 3
< B 15+ o
& 20— H £
! % 10—
10— % 5] % I
0 ° 0
I I I I [ I I I
P P
(Of" @@o 6\@/ % <sz' %10 6\@/%' %
Oy B, %.(', A ) A
%, %, ® %, O'oos ®
:“33\ c&'& %Q. 5

Figure 4g-j. Research performance by type of scientist

Pg 32
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. Research Measures
i a—Nn1Ca=))
WHr[ iy ERHSE Example: usaway

College of Electrical Engineering & Computer Science

7. Bad Things About Journal Impact Factor USA
Education and debate MEASURE
Why the impact factor of journals should not be OF

used for evaluating research

PROFESSORS
Per O Seglen, professor =

2 Institute for Studies in Research and Higher Education (NIFU)

Hegdehaugsveien 31 N-0352 Oslo Norway

Assumption: x Publication in a High Impact Journal will enhance the impact of
an article. (?)

Answer: Journals do not offer any free ride. Citation rates of articles
determine the journal impact factor, not vice versa!!

Journal impact factors are not statistically Journal impact factors correlate poorly with
representative of individual journal articles!! actual citations of individual articles

2 C K Toh © 2007/2008/2009/2010/2012 Pg 33

sy gEE Research Outlets

Where to publish?

College of Electrical Engineering & Computer Science

* Don’t Get Stuck with “Brand”

« A “Gucci” bag may be empty inside. w

* Focus on

» the significance of “your work”,
not specific “brand” of conference Er
or journal.... U need to “publicize” your BCS
work, attract attention (if indeed your
work is good)

5 C K Toh © 2007/2008/2009/2010/2012 Pg 34
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R - B Research Impact

What does it mean?

College of Electrical Engineering & Computer Science

Vf we mean by “Research Impact” ?

p-ecan we quantify “Research Impact” ?

2 C K Toh © 2007/2008/2009/2010/2012 Pg 35

(R ey | Research Impact

R .
7 What does it mean?

* 3 Prime Elements of IMPACT (my view)
¢

Impact
the
Economy

Impact
the Field

the
Community

*New knowledge *Society; *Wealth creation
Creation *Research community; +Jobs creation
+Advances current *Industries; +Benefit the country
State-of-the-art +Follow-on work;
«Open new field «Create a “wave”
*Breakthrough

2 C K Toh © 2007/2008/2009/2010/2012 Pg 36
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aeE R e s esearch Impact

How to create high impact?

College of Electrical Engineering & Computer Science

Choose
Topic Be

Carefully ‘ The
1st

) ¥
. g

IMPACT

Wide

Dissemination

Provide
Profound
Solutions

0=
Do it well,,,,,
It takes TIME to see the impact (especially for new fields)
It takes LESS TIME to see the impact if it immediately solves an existing issue..
2 C K Toh © 2007/2008/2009/2010/2012 Pg 37

Research Evaluation

S LB AR e Example: The Swiss Way

College of Electrical Engineering & Computer Science

Swiss Measure of Professors..
Example from ETHZ (Switzerland) ,,,,,,

professors N

Publications

RESEARCH
> IMPACT

External expert
evaluation

2 C K Toh © 2007/2008/2009/2010/2012 Pg 38
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P ——— Research Evaluation
] =k BN .
BT Example: Korean Way
College of Electrical Engineering & Computer Science
g
Korean Measure of Professors. ‘?.‘*‘
{}. o:;t
\Example from Korea University,,,,,,
. At Korea University
No. of SCI Journal Jour'r:1al Impact and BK21 Program
Publications actor
Peer Qualiiative At KAIST and POSTECH
Paper Evaluation
2 C K Toh © 2007/2008/2009/2010/2012 Pg 39

U Research Evaluation
AT Example: swedish way

College of Electrical Engineering & Computer Science

Swedish Measure of Professors. |
Ex le f U la University (Sweden) ,,,,
ample from Uppsala University (Sweden - - -

but research
plays a major
role..

> Multi-metrics

‘ Funding J ‘ Teaching}

N

2 C K Toh © 2007/2008/2009/2010/2012 Pg 40
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smzsenyingeaym  Research Evaluation

==
Example: Taiwan HEEACT Evaluation

College of Electrical Engineering & Computer Science

mE Table 1: The Criteria, Indicators, and Their Respective Weightings Used for the Overall Performance Based Ranking
=
uﬁ"é Criteria 2009 Overall Performance Indicators ‘Weighting
s
a& Number of articles of the last 11 years (1998-2008) 10
E Research productivity 20
% Number of ariicles of the current year (2008) 10
-
2
m.u Number of citations of the last 11 years (1998-2008) 10
=
e
% Research impact Number of citations of the last 2 years (2007-2008) 10 30
g
IME Average number of citations of the last 11 years (1998-2008) 10
£
E H-index of the last 2 years (2007-2008) 20
ad :
E Research excellence Number of Highly Cited Papers (1998-2008) 15 50
n Number of articles of the current year in high-impact journals (2008) 15

C K Toh © 2007/2008/2009/2010/2012 Pg 41

71N

e s Research Recognition

Peak in Engg. & Science Research

College of Electrical Engineering & Computer Science
Create

Specifically, there isn’'t a Nobel Impact

Prize for Computer Science!
So what other international recognitions?

Computing: IEEE - IEEE Fellow
World

Engineering: acm-aAcmFelow  GESHES
""""""" 7 AAAS Fellow

"**0) spean]

i i -
» Fellowships are also given for leadership
and education too | IEEE MedaIS
| ACM Turing Award
______________ Kyoto Prize

Queen Elizabeth Prize in Engineering
C K Toh © 2007/2008/2009/2010/2012 Pg 42

- BCS h Shaw Prize
@ E E Marconi Prize/Fellow
A AYAAAS =
2

21



IEEE#% Research Recognition

Peak in Engg. & Science Research

Medals

IEEE Noyce

IEEE Neumann IEEE Hamming IEEE Medal of Honor

2 C K Toh © 2007/2008/2009/2010/2012 Pg 43

- Research Recognition

Peak in Engg. & Science Research

Lol

Excellence in Research results
In election to National Academy

* UK Royal Academy of Engineering (FRENng)
» UK Royal Society of London (FRS) ‘

» US National Academy of Engineering (NAE) ‘.." .

» US Presidential National Medal of Technology

« US Presidential National Medal of Science ol o Nationa) Academy
» Chinese Academy of Sciences / Engineering
+ Taiwan Academica Sincia

* Holders of Distinguished Chair Professorships

The Royal Acadumy
of Enginoaring

toazn [re-sn MR

CHINESE ACADEMY OF SCIENCES

2 C K Toh © 2007/2008/2009/2010/2012 Pg 44
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Part 3

World
Class
Institution

Ry R e

<

Science

Research /

ﬂf Technology

Innovations

< il

FofFIEE SRR SE 2

College of Electrical Engineering & Computer Science

7~ Products

/ Progress
< Services

World Class

Why the need for World Class?

Why World Class? Research can strengthen a country!

/‘
Economy

High Quality of Living

Strong Country

Wealth

\_ Jobs

C K Toh © 2007/2008/2009/2010/2012
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World Class

Many countries want world class

Many Countries want to be world class in research ,,,,,,

Global R&D Spending
Billions of U.S. Dollars
2007
GDP PPP*
Billions, U.5.$
Americas 18,826
. 1 13,844
Asia 17,267
Japan 4,290
China 6,991
India 2,989
Europe 15,851
Rest of World 2,741
Total 54,685

2007
R&D as %
ol GDP

2.19
262
1.94
333
143
0.69
1.73
1.28
1.93

2007 2008 2009
GERD PPP*  GERD PPP*  GERD PPP*
Billions, U.8.$  Billions, U.S.$  Billions, U.S.$
4138 4294 437.1
3627 3769 3835 L

334.4 362.6 386.9
142.9 1439 124 6
100.0 1227 1425
206 22.6 24.1
274.2 278.7 280.2
35.2 373 39.0
1057.6 1108.0 1143.2

C K Toh © 2007/2008/2009/2010/2012

Pg 47
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College of Electrical Engineering & Computer Science

World Class

Many countries want world class

List of Countries by R&D Spending (2011)

Expenditures on R&D

Rank & Country * L *
(billions of USS, PPP)

% of GDP PPP ¢ Year ¢ Source &

1 B= United States 405.3 27% 2011 [2]

2 |l china 153.7 1.4% 2011 2]

3 ® Japan 144.1 33% 2011 [2]

4 B Germany 695 2.3% 2011 [2]

5 e} South Korea 448 3.0% 2011 [2]

5 I B France 422 1.9% 2011 [2]

7 £} United Kingdom 384 1.7% 2011 [2]

8 e INdia 361 0.9% 2011 [2]

9 B+l Canada 243 1.8% 2011 [2]

10 mm Russia 231 1.0% 2011 [2]

11 Brazil 19.4 0.9% 2011 [2]

12 I I Italy 19.0 1.1% 2011 [2]

13 - Taiwan 190 2.3% 2011 [2] ]
14 = Spain 17.2 1.3% 2011 [2]

15 | gamll Australia 159 1.7% 2011 2] Pg 48
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e A ST World Class

R&D Manpower

« Scientific R&D Manpower

(source: University World News 2008)

+ (308 million population in USA)

— Germany: 3222 for every million
Finland: 7431 for every million
Sweden: 5171 for every million
Japan: 5085 for every million

C K Toh © 2007/2008/2009/2010/2012 Pg 49

College of Electrical Engineering & Computer Science

SN World Class

China’s R&D

College of Electrical Engineering & Computer Science

~ublish or Ferish?

. . . Chinais now 2" in
FlnanCIaI TlmeS (25Jan2010) publications output (SCIE).

» “China scientists lead world in research growth” - by
Clive Cookson

Growth of articles published in peer - reviewed journals

Rabased

Jonathan Adams, research PR OF
evaluation director at Lafn

Thomson Reuters, said 1200 1 112518
China’s “awe-in§piring” 1000 ok
growth had put it in second s 30,021
place to the US — and if it i

continues on its trajectory it 600

will be the largest 400

producer of scientific 200 o o | )

knowledge by 2020!! = ST S B

E:‘].q‘Ell;‘- 92 94 96 98 2000 02 04 06 08
Sowvees: Thomson Bevters; Weh Science Database
http://www.ft.com/cms/s/0/7ef3097e-09da-11df-8b23-00144feabdc0.html
C K Toh © 2007/2008/2009/2010/2012 Pg 50
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R ER R World Class

Where TAIWAN stands among others?

College of Electrical Engineering & Computer Science

http://www.timeshighereducation.co.uk

].E — 2005 World Univers'ities Ranking
TOPUNIVERSITIES Top 10 ( all fields )

2011 World Universities Ranking
Top 10 (all fields) 1. Harvard USA
2. Cambridge UK
1.Cambridge UK 3. Oxford UK
2.Harvard UK 4. MIT USA
3.MIT USA 5. YALE USA
4.Yale UK 6. Stanford USA
5.0xford UK 7. Caltech USA
6.Imperial UK 8. U C Berkeley USA
7.Chicago USA 9. Imperial UK
8.Princeton USA 10.Princeton USA
9.MIT USA
10.Caltech USA
PS: There are other rankings, such as Shanghai JiaoTong Universities’ Rankings, etc.
C K Toh © 2007/2008/2009/2010/2012 Pg 51

wpreczpezmisie World Class

Universities Rankings

College of Electrical Engineering & Computer Science

'I'!IE Methodology (' Metrics used to judge ranking of Universities)

Six indicators are drawn together to form an international ranking of universities:

40%  ACADEMIC REPUTATION FROM GLOBAL SURVEY

EMPLOYER REPUTATION FROM GLOBAL SURVEY
20%  cTaTIONS PER FACULTY FROM SCIVERSE SCOPUS
20%  racuury sTupENT RATIO

5%  PROPORTION OF INTERNATIONAL STUDENTS

)
SGA] PROPORTION OF INTERNATIONAL FACULTY ﬁsGITSY
C K Toh © 2007/2008/2009/2010/2012 Pg 52
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- BE{ERT R R
2011 Taiwanese Universities World Ranking

National Taiwan University

National Tsing Hua University

National Cheng Kung University

National Yang Ming University

National Chiao Tung University

Taipei Medical University

World Class

Where TAIWAN stands among others?

World Rank = 87

World Rank = 213
World Rank = 285
World Rank = 302
World Rank = 306

World Rank = 373

NTHU next goal — Beat NTU, get into World Top 100

C K Toh © 2007/2008/2009/2010/2012

Pg 53

(R e MR SRR

2010
HKU
HKUST
CUHK
Tokyo U
SNU
Osaka U
Kyoto U
Tohoku U
Nagoya U
TIT

\&b Sf,ﬂ_ 3
Colle Electrical Engineering & Computer Science
& TOPUNIVERSITIE
Rank 2009
1 HKU
2 CUHK
3 Tokyo U
4 HKUST
5 Kyoto U
6 Osaka U
7 KAIST
8 SNU
9 TIT
1 NUS

C K Toh © 2007/2008/2009/2010/2012

World Class

Where NTHU stands among others?

Asian Universities Ranking — Top 10

2011 2012
HKUST HKUST
HKU NUS
NUS HKU
Tokyo U SNU
CUHK CUHK
SNU Peking U
Kyoto U KAIST
Osaka U Tokyo U
TohokuU  POSTECH
TIT Kyoto
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Where TAIWAN stands among others?

College of Electrical Engineering & Computer Science

Asian Universities Ranking (2009) Asian Universities Ranking (2012)
. . 20. National Taiwan University TW
gi 8::\\;22:3 g]t L%kny;Kong jPP [ 31. National Tsing Hua University TW
’ : . 7. National Cheng Kung University TW
25. Kyoto University JP 39 Kobe Universit P
30. University of Singapore SG 42‘ Waseda Univelysity P
32 gﬁ;%sKgr&go?aan Kong :E 49. National Chiao Tung University TW
44' Osaka University JP 50. National Yang Ming University TW
47. Seoul National University KR gi m:t:g:g: _?:icvt;il Ll]' r;l;/grzt}l/_ -'Ir'VV\\II
gg ;S;E%gibanieggﬁ;sny g: 60. National Sun Yat-sen University TW
55. Tokyo Inst. Of Technology JP g;‘ Liﬁg;g%ﬁ;:ngfﬁaﬁyu iw
sg mL?Ian University g 73. Nar?yang U.niversity. . SG
95. National Taiwan University TW 95. National Taiwan University ™w
C K Toh © 2007/2008/2009/2010/2012 Pg 55
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Taiwan University Ranking

AINT RNATIONAL .
; COLLEGES &
UNIVERSITIES o

Your gateway to World Universities and Colleges

2010

'.‘\ f top Collagas And qu:::mnn in Talwan by university ranking, Link ta it » Talwan
http://www.4icu.org/tw/ .
UNIVERSITIES IN TAIWAN Rank|ng
by 2010 University Web Ranking
R— b At gt e | Condgesity St

El nav
A vt
a
ot
Hne
A ati
Bl van ty wrich
[ 10 [ ntral v /
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Taiwan University Ranking

College of Electrical Engineering & Computer Science

4IN |ATIONAL
COLLEGES &
UNIVERSITIES
Your gateway to World Universities and Colleges 2 O 1 2

Taiwan
UNIVERSITIES IN TATWAN Ranklng

by 2012 University Web Ranking

@ > Asia > Universities in Taiwan
List of top Colleges and Universities in Taiwan by university web ranking. Link to it ¥

P Universites."
n National Taiwan University Taipei
A national Chiao Tung University Hsinchu Cit
ﬂ National Cheng Kung University Tainan

[ 8 National Tsing Hua University Hsinchu Cit ]
B National Central University Jhongli Cit:

I national Chengehi University

National Taiwan Normal University

m National Sun Yat-Sen University Kachsiung
[E} national Taiwan University of Science and Technology Taipei
EXI southern Taiwan University of Technology yungkang
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Taiwan Universities’ Ranking
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2009 4= RIEEA
‘nk her Educa
Hi Impact Bef.
World University Country | 11 vears = Current | 11 vears Current Ave. Holndex HiCi = Al Total | World
Rank & avversily Rank articles | articles | citations | citations | citations |~ papers & score Rank
e - articles
(ETE)
Mn | RECEEIEE 1 2857 | 3441 | 737 | 1077 | 1585 | 3733 | 410 | 1497 | 2002 | 67
University
307 | National Cheng 2 1634 | 2137 | 343 | 514 1288 | 2000 | 183 | 909 | 1155 | 145
Kung University
3q7 [NetionalTsimgHua 1097 | 1197 | 276 | 433 | 1545 | 2267 | 148 | 638 | 1026 | 215
University
456 | National Chizo 4 1095 | 12335 | 173 2091 971 | 1733 | 104 580 | 826 | 290
Tung University
479 Chione Crps 5 527 | 930 118 289 | 1376 | 2133 | 053 288 | 804 | 380
University
4g3  MNatonal Central | o 679 834 145 259 | 1315 | 2133 | 085 @ 256 | 801 | 378
University
@p | E=heE 7 722 893 | 233 247 | 1986 | 1600 | 049 | 307 | 782 | 365
Ming University
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Taiwan Universities’ Ranking

FiN . — -
ik RRZATSNEERDURAS

Methodology [edt]

The HEEACT rankings use the following criteria:

»|Research productivity (weighed 20%))- The number of published articles of the last 11 years {10%) and the number of
articles of the current year (10%),.
»|Research impact (weighed 30%) - Number of citations of the last 11 years (10%), the number of citations of the last two
years (10%}), and the average number of citations of the last 11 years (10%).
»|Research excellence (weighed 40%) + The h-index of the last two years (20%), the number of highly-cited papers (15%),
and the number of articles of the current year in high-impact journals (15%}).
Quantitative data is drawn from Science Citation Index (SCI) and Social Sciences Citation Index (SSCI). The data is

normalized by faculty number to account for different institution sizes. The indicators used in this methodology highly
emphasize research quality (80% of the performance score) and short-term research performance (55% of the score).

Due to disagreement about ranking results, the Taiwanese education authority has announced that the government will not
continue support the Higher Education Evaluation and Accreditation Council of Taiwan to do this ranking in 2012 Taiwan
refuse to continue supporting the HEEACT ranking éf</ref>
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A
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2011 Taiwan Universities’ Ranking
g« (o) 0] e e e

o e o #51 : S HE

RS SRS e i FHES EBEE

34 (+6) 9 (+0) b 165 (+14) 20 (+4)

170 (+4) 35 (-1 130498 | 362 (+19) 19 (+0)
301 (+2) 62 __(-4) 9000 A0 I B

308 (+0) 63 (-3 79172 | 520 (+2 73 (-3)

130 (F207 B8 (F1) I iEN 67.349 594 (+30) 90 (+5)

477 (+3) 98 (-2 A 54469 | 699 (+20) | 123 (+2)

498 (+19) | 104 (=) Egie 50336 | 742 (+46) | 134 (+10)

SO0 (+47) | 106 (+12) [ e e 46.208 794 (+54) | 151 (+13)

B =R 6,688 519 (+3) 114 (-6) &]77 Sy LA 40.994 859 (+24) | 169 (1)
T TR AL - AL 5000 | 660 (+32) | 163 (£3) o N 38442 | 894 (+69) | 181 (+11)
B a8 | 4704 688 (+12) | 174 (-4) b2l ] 32,449 | 1,006 (+90) | 207 (+16)
EER ) R 4320 | 744 (+80) | 192 (+19) RERE R 30.354 | 1.065 (+120) | 223 (+25)
BT 3.977 TR0 (+59) | 203 (+13) [ H R 24,954 | 1213 (-59) 265 (-30)
= e 3,663 836 (=3) 224 (-9) B B OO | 22,223 | 1,291 (+56) | 285 (+4)
M EEIRIEES R | 2000 | 986 (+13) | 280 (-9) 7 HE AR 21,266 | 1.345 (+41) | 302 (-2)
T A 2893 | LOI5S (-3) 200 (-10) oy B 21.238 | 1.347 (+100) | 303 (+12)
e L L 2828 | 1033 (+64) | 297 (+9) B SRR | 17604 | 1,547 (+82) | 350 (+9)
hE g 2.827 | 1036 (+22) | 299 (-6) =g LA 17.040 | 1.575 (+63) | 355 (+9)
2649 | 1,080 (+39) | 313 (-1) s E )R | 16299 | 1618 (+37) | 365 (-1)

2,592 | 1,097 (+40) | 319 (+2) KE 13,541 | 1,804 (+45) | 411 (-3)

: 2,331 | 1,196 (-14) | 354 (-19) EL PN 12278 | 1916 (+113) | 441 (+13)
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Common Misunderstanding

College of Electrical Engineering & Computer Science

Quote from a Member of US National Academy of Sciences (NAS)

Professor X-H Cho, Professor of Radiological Science, U C Irvine (USA)

C A fundamental problem is the lack of understanding
of just what is meant by a world-class research
institution. |As epitomized by Nobel science prizes,
it is the ‘originality’ and “major impact and
contributions’ that define truly world-class
science!! World-class buildings, offices, and lab
spaces do not make world—class institutionms.. ’

h C K Toh © 2007/2008/2009/2010/2012 Pg 61

(tertR g  World Class

Attributes of WC Universities

lectrical Engineering & Computer Science
W . . . I u =
hat Constitutes a World Class University? | |||

3 Major Characteristics :

1. Research Excellence
- Significant research achievements/impact

2. Top Faculty

- Each faculty is a “star” in his field
3. World-Wide Reputation

- University *must* be world famous in something..

h C K Toh © 2007/2008/2009/2010/2012 Pg 62
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What it Entails?

College of Electrical Engineering & Computer Science

. . Many Universities in
Wh at it Entails? e .
changes to achieve :
1. Personal Development i
— Promote excellence in research Research ‘e
Yy

— Develop “Star professor” Culture
— Intensify research quality and output
— Learn from others! (don’t hate or envy)

B
2. Change —"“Yes we can!” - Obama” E
3

Change in emphasis and in recognition
Shift from “power struggle” to “research excellence”

Get the “right people” to do the “right things”...
Empower star researchers to lead by example...

C K Toh © 2007/2008/2009/2010/2012 Pg 63

R — R World Class

Top Faculty A Must Have

College of

Electrical Engineering & Computer Science
3. World Class ; aculty.. r
Cultivate More 8
(internally)
Enough
Top ‘.[
Faculty? Recruit World
Class faculty

oems)_ |
Y
Grade “As” hire

Keep them happy.. lo’og” grade "As’!

Grade Bs hire
grade Cs...!!
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[«—— Good Environment
[— Recognition + Compensation




LT st World Class

Clear Faculty Structure

4. Provide a Good Faculty Structure.
Distinguished Professor /

AssociateProfessor Full Professor,
Assistant Professor
= e
P Chair Professor/

X = President’s Professor /

it / Academy Professor /

National Professor

. Create “The Hierarchy of Excellence” (based on merit)
. Assistant professors work on building up their prestige, contributions, and
research excellence

. Associate professors proceed to perform greater significance in their
research with more teaming up

. Full/Distinguished/Chair/President professors lead their fields and
provide research insights, teaming and excellence; provide mentoring

. Build “Respect & Recognition” within schools/colleges/faculty

. Allow “dual track” and mutual consultations:

. — Administrators & Star Research Professors
C K Toh © 2007/2008/2009/2010/2012 Pg 65
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World Class

Build World Wide Reputation

College of Electrical Engineering & Computer Science

Build Worid-wide Reputation...

Attention /

GLOBAL donors

NATIONAL / REGIONAL %\

news \ \ / /< \ / /‘ 7 attention @ Top graduates in

Business + Industries +
T e[ upiversities
R?epsearch Q ',I:'(;r();u“y Oﬁ T fﬁ T
Attracts top students
/}
— 502, <—>
= &
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Path to World Class University

College of Electrical Engineering & Computer Science

In Summary”” Attract top
students World-wide
Attract ™ Recognition +

grants T Reputation

Vision
&
Roadmap

University

Hi-impact
Administrators

Research

= |mpact Field,
Impact Society,
Impact Economy
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@onclusion sz \World Class

We build it. They will come.

College of Electrical Engineering & Computer Science

gssentially,,,,,

1. Roadway to “world class university” cannot be done overnight!!
2. Requires “total effort”

3. What it entails:

Personal Development

Change

Recruit/Compete/Cultivate for Top Faculty
Good Faculty Structure

Build World-Wide Reputation

. Do “High Impact Work”
4. Then,

you are on your way to building a World Class University !

QAR ON =

~ End ~ thank you!
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