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Abstract: This paper is concerned with Academic Rankings of World Universities (ARWUs) 
which have been published on the web most recently and have attracted wide attantion. 
One of these systems developed by academics at the Institute of Higher Education of the 
Shanghai Jiao Tong University, China, is discussed in detail. Ranking methodology, a 
portion of the complete list of the top 500 universities and the statistics of the rankings are 
described. Some inherent major methodological and technical problems of this procedure 
are highlighted. Statistical arguments are proposed also for simplifying this ranking system 
by using the stepwise multiple linear regression method. 
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1 Introduction 

Academic value is a difficult concept to qualify. The performance measurements 
of institutions, departments and programs are often criticized for questionable 
methods as well as the concept itself, nevertheless everyone uses them. When 
done well, they can be valuable to consumers, students, policymakers, and to 
academia to compare themselves with ’peer’ institutions at home or abroad. 
Governments, funding foundations and the public want to know which higher 
education institutions are the best to be capable of differentiating among a large 
number of academic systems serving very diverse purposes. Rankings may be of 
help for those who finance and for students who attend universities for many 
reasons. Universities also try to legitimate their positions for prestige, student and 
staff recruitment under an ever increasing competition. Intense competition also 
exists among students to study at the most prestigious schools, and, also, 
universities want to have the best and brightest student body. Faculty compete to 
be appointed at the best possible universities and colleges. Institutions compete for 
research grants and other support. 

The problem with ranking concerns the practice, not the principle. To accurately 



measure a nation’s academic system, or for that matter the quality of a single 
institution is an extremaly difficult task. Rankings count factors such as numbers 
and scientific level of publications written by faculty members, proportion of 
highly qualified faculty, quality of students, library resources, etc. These numbers 
are assumed to be a proxy for quality, which they are to a significant extent. 
However, sometimes they miss the mark and they apart from providing a reliable 
source of information. For example, the number of papers published does not 
necessarily relate to the quality or to the impact of articles. In contrast to social 
sciences and humanities, hard sciences and bio sciences are privileged by several 
criteria usually applied. In addition, rankings generally do not include teaching 
quality. Undergraduate teaching as well as specific programs are not rewarded in 
most ranking schemes. 

If rankings have problems nationally, they present even more challenges globally. 
Publication counts only in rigourously refereed journals and in databases like the 
Institute for Scientific Information (ISI). These journals published exclusively in 
English with the norms and academic rigor of the major academic system of the 
United States in mind. International recognition awards such as Nobel Prizes as a 
benchmark of excellence downplace the social sciences and humanities in which 
fields these are not awarded. Citation counts may also cause difficulties. 

As a considerable progress in this field of interest, worldwide quality rankings of 
universities (which assess complex universities as a whole and not just discipline 
oriented international rankings) have been published most recently on the web. 
Three of these rankings have attracted particular interest all over the world. The 
most favorably received system, the ’Academic Ranking of World Universities’ 
(ARWU) was compiled by academics at the Institute of Higher Education, 
Shanghai Jiao Tong University, China [1]. Since its initial publication, there have 
been more than one million visitors on the web, an average of two thousand 
visitors everyday. About one third of the feed backs applaud ARWU, 60% of 
them were positive and gave suggestions on improving it and only about 5% of 
them expressed negative views on ARWU. Meanwhile, a great number of well-
known institutions, organizations, government agencies and the media have 
reported or cited the results of ARWU which reports the ranking of the top 500 
universities each year of a set of approx. 2000 universities studied. In Section 2, 
we will describe this system in detail with presenting the most current results of 
ARWU’2005 (which refers to the year 2004). In Section 3, statistical arguments 
are proposed for simplifying the original system by a complex multiple linear 
regression analysis. The use of this modified approach in practice is also shown. 

Another worldwide ranking of universities was published by the Times Higher 
Education Supplement (THES), England [2]. THES ranks the top 200 universities 
with a heavy reliance on a university’s reputation as opposed to a range of other, 
more readily quantifiable factors. In its approach, half of a ranked institution’s 
final score is based on its reputation, calculated on the basis of „peer review” 
responses provided by cca. 1300 respected international faculty, who identified 



themselves as experts of specific academic subject areas and of geographical 
locations. Twenty percent of the score stands for the research impact in terms of 
the volume of citations per faculty member. Another 20 percent relied on faculty-
to-student ratios measuring a „university’s commitment to teaching”. The final 10 
percent is accorded on the strength of an institition’s international orientation: the 
percentage of foreign students enrolled and the percentage of international faculty 
employed). Since the development of the THES system a number of criticisms of 
this methodology have also appeared in the literature. Critics have considered the 
high weight of the subjetive factor „reputation” to be strongly questionable due to 
the self-identified expertise of the respondents. 

The ’World Universities ranking on the Web’ is an initiative of the Laboratorio de 
Internet, a spanish research group, which utilizes webometric indicators in order 
to show the commitment of the institutions to Web publication to a worldwide 
open access to knowledge. This system is supported by a portal, an electronic 
journal named Cybermetrics, to build a web based citation report using hypertext 
links as an analogous to bibliographic citations. Authors’ main hypothesis favors 
websites claiming that they can reflect better the output results of professors and 
researchers, as websites can provide a wide range of their scientific activities and 
offer the possibility of an informal scholarly communication as opposed to the 
traditional paper publications. In webometrics, the ranking of universities is based 
on a combined additive type overall indicator with different weights that takes into 
account the volume of the published material on the web (2∗Size), the impact of 
these web pages measured by the site citations or links they receive derived from 
the Web Impact Factor (4∗Visibility) and academic relevance and volume of the 
different file formats (1∗Rich Files). Webometrics has a data base of about 9500 
university domains and, yearly twice, the top 3000 of them are ranked [3]. 

2 The ARWU’2005 Ranking of World Universities 

In this Section, the ranking methodology of the system called ARWU’2005 of the 
Shanghai Jiao Tong University, China, a portion of the list of the world’s top 500 
universities, then several statistics of the rankings are discussed. Some inherent 
methodological and technical problems of the procedure are also highligted. The 
review quoted below is from the paper of Liu and Cheng [4]. 

Selection of Universities 

The Ranking Group has scanned every institution that has any Nobel Laureates, 
Fields Medals, Highly Cited Researchers, or articles published in Nature or in 
Science. In addition, major universities of every country with significant amount 
of articles indexed by Science Citation Index-Expanded (SCIE), Social Science 
Citation Index (SSCI) and Arts & Humanities Citation Index (AHCI) are also 



included. In total, more than two thousand institutions have been scanned and 
about one thousand of them have been actually ranked. Only the list of the top five 
hundred institutions has been published on the web. 

Ranking Criteria and Weights 

Institutions are ranked according to their academic or research performance. 
Ranking indicators include alumni and staff winning Nobel Prizes and Fields 
Medals, Highly Cited Researchers in twenty-one broad subject categories, articles 
published in Nature and in Science, articles indexed in Science Citation Index-
Expanded (SCIE), Social Science Citation Index (SSCI), and Arts & Humanities 
Citation Index (AHCI), furthermore, the academic performance with respect to the 
size of an institution. Table 1 gives details of the criteria and their weights. 

Table 1 
Criteria and Weights for ARWU’2005 

Criteria Indicator Code Weight 

Quality of Education Alumni of an institution winning Nobel 
Prizes and Fields Medals Alumni 10% 

Staff of an institution winning Nobel Prizes 
and Fields Medals Award 20% 

Quality of Faculty 
Highly cited researchers in 21 broad 
subject categories HiCi 20% 

Articles published in Nature and Science N&S* 20% 

Research Output Articles indexed in Science Citation Index-
Expanded, Social Science Citation Index, 
and Arts & Humanities Citation Index 

SCI 20% 

Size of Institution Academic performance with respect to the 
size of an institution Size 10% 

Total   100% 
Data source: http://ed.sjtu.edu.cn/ranking.htm 

* For institutions specialized in humanities and social sciences such as e.g. the 
London School of Economics, N&S is not considered, and the weight of N&S is 
relocated to other indicators. 

Definition of Indicators 

Alumni indicates the total number of the alumni of an institution winning Nobel 
Prizes and Fields Medals. Alumni are defined as those who obtain BSc, MSc, or 
PhD degrees from the institution. Different weights are set according to the 
periods of obtaining degrees. The weight is 100% for the period 1991-2000, 90% 
for 1981-1990, 80% for 1971-1980, and so on, and finally 10% for the degrees in 
1901-1910. (The data source for Nobel Laureates is: http://www.nobel.se.) 

Award indicates the total number of the staff of an institution winning Nobel 
prizes in physics, chemistry, medicine and in economics and Fields Medals in 



mathematics. Staff is defined as those who work at an institution at the time of 
winning the prize. The weight is 100% for winners in 2001-2004, 90% for 
winners in 1991-2000, 80% for winners in 1981-1990, and so on, and finally 10% 
for winners in 1911-1920. If a winner is affiliated with more than one institution, 
each institution is assigned the reciprocal of the number of these institutions. For 
Nobel prizes, if a prize is shared by more than one person, weights are set for 
winners according to their proportion. (The data source for Nobel Laureates is: 
http://www.nobel.se and for Fields Medals: http://www.mathunion.org/medals/.) 

HiCi indicates the number of highly cited researchers in twenty-one broad subject 
categories in life sciences, medicine, physical sciences, engineering and social 
sciences. These individuals are the most highly cited ones within each category. 
The definition of categories and detailed procedures can be found at the website 
(ISI). (Data source for Highly Cited Researchers: http://www.isihighlycited.com.) 

N&S indicates the number of articles published in Nature and in Science between 
2000 and 2004. 100% weight is assigned for corresponding author affiliation 50% 
for first author affiliation (if different), 25% for possible other authors’ affiliation. 
(Data source for articles in Nature and Science: http://www.isiknowledge.com.) 

SCI indicates the total number of articles indexed by Science Citation Index-
Expanded, Social Science Citation Index and Arts & Humanities Citation Index in 
the previous year (2004). Publications of journal articles type are considered only. 
(Data source of these type of articles: http://www.isiknowledge.com.) 

Size indicates the total scores of the above five indicators divided by the number 
of full-time equivalent academic staff. For ARWU’2005, the number of full-time 
equivalent academic staff was obtained directly from the institutions. 

Scoring Procedures 

For each indicator, the highest scoring institution is assigned a score of 100, and 
others are calculated as a percentage of the top score. Partial scores are then 
weighted and added to obtain the overall score for an institution. The highest 
scoring institution is assigned a total score of 100, and the others are normalized. 
The overall scores are then placed in descending order. A portion of the list of the 
academic ranking of the top 500 world universities (2004) is presented in Table 2. 

Table 2 
Academic Ranking of World Universities’ (ARWU’2005) 

Rank Institution Country 
Score 

on 
Alumni

Score 
on 

Award

Score 
on 

HiCi 

Score 
on 

N&S 

Score 
on SCI

Score 
on Size 

Total 
Score 

1 Harvard Univ USA 100 100 100 100 100 72.4 100 
2 Univ Cambridge UK 99.8 93.4 53.3 56.6 70.9 66.9 73.6 
3 Stanford Univ USA 41.1 72.2 88.5 70.9 72.3 65 73.4 
4 Univ Calif.- 

Berkeley 
USA 71.8 76 69.4 73.9 72.2 52.7 72.8 



5 Mass Inst Techn 
(MIT) 

USA 74 80.6 66.7 65.8 64.3 53 70.1 

6 California Inst Tech USA 59.2 68.6 59.8 65.8 52.5 100 67.1 
7 Columbia Univ USA 79.4 60.6 56.1 54.2 69.5 45.4 62.3 
8 Princeton Univ USA 63.4 76.8 60.9 48.7 48.5 59.1 60.9 
9 Univ Chicago USA 75.6 81.9 50.3 44.7 56.4 42.2 60.1 

10 Univ Oxford UK 64.3 59.1 48.4 55.6 68.4 53.2 59.7 
11 Yale Univ USA 52.1 44.5 60.3 57.2 63.9 49.3 56.9 
12 Cornell Univ USA 46.5 52.4 55 48.8 66.3 39.8 54.6 
13 Univ Calif.-San 

Diego 
USA 17.7 34.7 59.8 56.5 64.5 46.6 51 

14 Univ Calif.-Los 
Angeles 

USA 27.3 32.8 56.7 50.1 75.6 34.3 50.6 

15 Univ Pennsylvania USA 35.5 35.1 56.7 42.9 71.8 39.1 50.2 
16 Univ Wisconsin- 

Madison 
USA 43 36.3 52.1 46.3 68.7 29 49.2 

17 Univ Washington - 
Seattle 

USA 28.8 32.4 53.9 47.1 73.8 27.2 48.4 

18 Univ Calif.-San 
Francisco 

USA 0 37.6 55.6 57.9 58.8 45.2 47.8 

19 Johns Hopkins Univ USA 51.4 28.3 41.6 52.2 67.7 24.9 46.9 
20 Tokyo Univ Japan 36 14.4 38.5 52.1 86.5 34.7 46.7 
21 Univ Michigan-Ann 

Arbor 
USA 43 0 61.9 43 76.5 30.9 44.9 

22 Kyoto Univ Japan 39.7 34.1 34.2 37 72.3 31.1 43.8 
23 Imperial Coll 

London 
UK 20.8 38.1 40.8 38.2 64.6 40.3 43.7 

24 Univ Toronto Canada 28.1 19.7 39.3 38.9 76.7 41.9 43.1 
25 Univ Illinois-Urbana 

Cham 
USA 41.6 37.4 44.4 34.1 58 26 42.8 

26 Univ Coll London UK 30.7 32.9 37.7 41.5 60.5 38.8 42.6 
27 Swiss Fed Inst Tech-

Zurich 
Switzerland 40.2 37 35.1 41.1 43.4 52.4 41.7 

28 Washington Univ-St. 
Louis 

USA 25.1 26.6 38.5 46.5 53.9 39.9 40.7 

29 New York Univ USA 33.8 25 43 35.3 55.4 26.3 38.8 
30 Rockefeller Univ USA 22.6 59.8 28.3 44.1 24 35.9 38.2 
31 Northwestern Univ USA 21.7 19.3 44.4 33.8 57.6 36.2 37.9 
32 Univ Minnesota -

Twin City 
USA 36 0 49.7 35.2  68.4  23.8  37.7 

33 Duke Univ  USA 20.8  0 47.1  45.3 60.8 38.9 37.7 
34 Univ Calif. - Santa 

Barbara 
USA 0 36 42.3 39 44.1 35.8 36.9 

35 Univ Colorado - 
Boulder 

USA 16.6 29.8 40.8 36.6 46.3 29.5 36.3 

36 Univ Texas - Austin USA 21.7 17.1 49.1 30 54.8 21.7 35.5 
37 Univ British 

Columbia 
Canada 20.8 19.3 32.4 32.5 60.4 33.9 35.4 

38 Univ Texas  Med 
Center 

USA 24.3 33.9 31.4 38.2 37.9 31 34.8 

39 Pennsylvania State USA 14 0 45.8 37.9 59.9 24 33.4 



Univ  
40 Vanderbilt Univ USA 12.5 30.2 34.2 24.5 49.2 35.6 33.4 
41 Univ California - 

Davis 
USA 0 0 46.5 34.5 64 29.8 32.9 

42 Univ Utrecht Netherlands 30.7 21.4 27.2 27.3 55.7 25.9 32.9 
43 Rutgers State Univ USA 15.4 20.4 36.9 32.9 47.1 24.1 32.3 
44 Univ Pittsburgh  USA 25.1 0 40.1 25.9 64.3 28.2 32.3 
: : : : : : : : : : 

85 Univ Vienna Austria 25.1 15.8 7.9 22.7 52.2 26.4 25.6 
: : : : : : : : : : 

288 Univ Szeged Hungary 0 15.8 7..9 8.7 24.7 13.4 13.1 
: : : : : : : : : : 

359 Eötvös Lóránd Univ Hungary 19.8 0 0 12.8 24.3 13.1 11.0 
: : : : : : : : : : 

371 Vienna Tech Univ Austria 0 0 0 14.8 30.2 14.3 10.7 
: : : : : : : : : : 

500 Med Univ Innsbruck Austria 0 0 0 7.9 5.2 21.8 8.2 
Data source: http://ed.sjtu.edu.cn/rank/2005/ARWU2005.htm 

Ranking Statistics  

Table 3 shows the number and percentage of top institutions by region. (North) 
America has 85% of the top 20 institutions and 57% of the top 100 institutions. 
For the top 400 and top 500, the number of European institutions is slightly 
greater than that of the American ones. Percentage of institutions in Asia/Pacific is 
less than 20% in any range. 

Table 3 
Statistics by Region 

Region Top 20 Top100 Top 200 Top 300 Top 400 Top 500 

America 
17  

(85.0%) 
57 

(57.0%) 
100 

 (49.5%) 
140 

(46.7%) 
165 

(41.3%) 
198 

(39.6%) 

Europe 
2   

(10.0%) 
35 

(35.0%)
79 

 (39.1%) 
123 

(41.0%) 
168 

(42.0%) 
205 

(41.0%) 

Asia/Pacific 
1         

(5.0%) 
8 

(8.0%) 
23 

(11.4%) 
36 

(12.0%) 
65 

(16.3%) 
93 

(18.6%) 

Africa 
     

1 
(0.3%) 

2 
(0.5%) 

4 
(0.8%) 

Total 20 100 202 300 400 500 
Data source: http://ed.sjtu.edu.cn/ranking.htm 

 

 

 

 



Table 4 
Statistics by Country 

Rank Country Top 20 Top 100 Top 200 Top 300 Top 400 Top 500 
1 United States 17 53 90 119 140 168 
2 United Kingdom 2 11 19 30 36 40 
3 Japan 1 5 9 13 24 34 
4 Germany  5 16 23 33 40 
5 Canada  4 8 17 19 23 
6 France  4 8 13 19 21 
7 Sweden  4 5 9 11 11 
8 Switzerland  3 6 6 7 8 
9 Netherlands  2 7 9 11 12 
10 Australia  2 6 9 10 14 
11 Italy  1 5 9 18 23 
12 Israel  1 4 4 6 7 
13 Denmark  1 3 4 4 5 
14 Austria  1 1 2 4 6 
15 Norway  1 1 2 3 4 
16 Finland  1 1 2 2 5 
17 Russia  1 1 1 2 2 
18 Belgium   4 6 6 7 
19 China   2 6 15 18 
20 Spain   2 3 4 9 
21 South Korea   1 2 5 8 
22 Brazil   1 2 3 4 
23 Singapore   1 1 2 2 
24 Mexico   1 1 1 1 
25 New Zealand    1 2 5 
26 South Africa    1 2 4 
27 Hungary    1 2 2 
28 Greece    1 2 2 
29 Ireland    1 1 3 
30 Argentina    1 1 1 
31 Czech Republic    1 1 1 
32 Poland     2 3 
33 India     1 1 
34 Chile     1 1 
35 Turkey      2 
36 Portugal      1 

Total: 20 100 202 300 400 500 
Data source: http://ed.sjtu.edu.cn/ranking.htm 

The distribution of the number of top institutions among countries is shown in 



Table 4. Only 36 countries have institutions ranked in the top 500. United States 
has a dominant position, with 85% of the top 20 institutions, 53% of the top 100 
institutions, and 45% of the top 200 institutions. United Kingdom performs 
reasonably well, with about 10% of the top institutions in all the ranges. 

Average Values of Indicators 

Table 5 shows the average values of selected indicators for institutions ranked in 
different ranges. On average, an institution in the top 20 has 8.5 alumni and 4.4 
staff winning Nobel Prizes and Fields Medals, and 56.5 highly cited researchers. 
While an institution ranked in the range of 101-201 has only an average of 0.4 
alumni and 0.1 staff winning Nobel Prizes and Fields Medals, and 5.3 highly cited 
researchers. 

Table 5 
Average Values of Selected Indicators 

Ranking Range Top 20 21-100 101-202 203-300 301-400 401-500 

Number of 
Alumni 8. 5 1. 6 0. 4 0. 2 0. 2 0. 0 

Number of Award 4. 4 0. 6 0. 1 0. 0 0. 0 0. 0 
Number of HiCi 56 .5 13 .6 5. 3 2. 3 1. 0 0. 8 
Number of N&S 27 .6 6. 7 2. 7 1. 5 0. 7 0. 4 
Number of SCI 4316 2390 1578 1062 787 572 

Data source: raw data of Academic Ranking of World Universities – 2004 [4] 

The major challenge of any multiattribute ranking problem lies in the arbitrary 
nature of the criteria (variables) used to construct the rankings and their volatility. 
By changing either the set of criteria or the weights assigned them one will get a 
new ranking of the objects. Methodological problems of ARWU are quantitative 
versus qualitative evaluation, evaluation of research versus education, variety of 
institutions, language of publications, selection of awards, studying or working 
experience of award winners. If one wants to construct a reliable ranking of world 
universities, the only possible ranking will be a comparative display of research 
performance. The authors, therefore, chose to rank research universities by their 
academic or research achievements based on internationally comparable data that 
everyone could check. No subjective measures were taken. No data is obtained 
from any kind of university reports. The technical problems of ARWU are the 
definition of institutions, name expression of institutions, merging and splitting of 
institutions, searching and attribution of publications. Above issues are discussed 
with more detail in [4] and [5]. 



3 Multivariate Analysis of ARWU’2005 

In this Section, statistical arguments are proposed for simplifying the original 
ARWU’2005 system based on a complex multiple linear regression analysis. We 
may consider total score as a dependent variable (Y) and the academic indicators 
as independent (predictor) variables (xk). Data for the variables of the top 500 
institutions are available from http://ed.sjtu.edu.cn/rank/2005/ARWU2005.htm. 
Computations are done by SPSS. 

Since all of the coefficients of correlation between the total score and the score of 
each indicator are above 0.80, the relative importance of each independent 
variable appears to be high. In order to find the most desirable model the variable 
selection method called stepwise regression was used. This procedure computes a 
sequence of regression equations, at every step adding or deleting an independent 
variable. Then, in an iterative fashion, it improves the explanatory power of the 
regression function as long as the used partial F-test is proven to be significant. 
The multiple linear population regression model constructed is 

Yi i i i i ix x x x i n= + + + + + =β β β β β ε0 1 1 2 2 3 3 4 4 1, , , , , ,..., .  
This model is parsimonious, since it consists of four additive terms only, namely: 
x1=N&S, x2=Award, x3=SCI and x4=HiCi. Its explanatory power is extremely high, 
as the multiple coefficient of determination yields: r2= 0.991 (and thus r=0.996), 
the standard error of the estimate of the conditional probability distribution 
variance of the dependent variable (total score) is very low: sY x =1.108, and it has 
no serious multicollinearity problem as is shown by the variance inflation factors: 
VIF1=5.114, VIF2=2.007, VIF3=2.291 and VIF4=4.070. Assumptions underlying 
the proper use of this model have been met (error terms are normally distributed, 
homoscedasticity holds and the error terms are uncorrelated; The Durbin-Watson 
statistic is: DW=1.94). An F-test verified that the model is useful for estimation 
and/or prediction purposes (p=0.000, at α=0.05). The fitted model is (with the 
point estimates of the regression parameters, each of which is significant) 

$ . . . . . .y x x x x= + + + +0 363 0 260 0 287 0 239 0 2071 2 3 4  
Investigate now that to what extent the original ranking of ARWU’2005 is altered 
when the above statistical model is used. In the new ranking of universities there 
have been a few reversals only as it is shown by Spearman’s rank correlation 
coefficient: ρ=0.984 (on an ordinal scale). The new total scores of the institutions 
remained almost the same as those of the old ones manifested by also in the very 
high value for Pearson’s coefficient of correlation: r=0.995 (on an interval scale). 

An application of the new model for (stochastic) benchmarking is shown below. 
Suppose that we wish to estimate what improvement would be necessary at the 
Budapest Tech for the next year (2005) to get into the top 500 institutions. In case 
of four equally weighted indicators the entry point becomes 



 
Rank Institution Award HiCi   N&S SCI   New total  (Old total) 
500   Univ Calcutta   12.9     0  0 14.7  6.90  (8.24)  
 

i.e., x1=12.9, x2=0, x3=0 and x4=14.7. Using the fitted model with these predictor 
variables the point estimate of the new total score is now obtained as: 

$ . . ( ) . ( . ) . ( . ) . ( ) . ,y500 0 363 0 260 0 0 287 12 9 0 239 14 7 0 207 0 7 579= + + + + =  
and a 95% confidence interval of the estimated new total score is [7.322 ÷ 7.835]. 
It can be stated with certainty that none of the current staff is expected to publish 
in Nature/Science (i.e. x1=0), or will be awarded by Nobel Prize/Fields Medal (i.e. 
x2=0), or will be a highly cited researcher (i.e. x4=0). Hence, the only chance of 
the school is to increase the volume of papers indexed in the Web of Science. 

So the targeted mean score can be expressed as 7.579=0.363+0.239x3 where from 
it is easy to get the required percentage for the SCI indicator: x3=30.2. This value 
is linearly related to the required mean total score (say 7.580, in order to just 
precede University Calcutta). Let this percentage value be converted to a quantity. 
From the ISI’s Web of Science, the total number of journal articles indexed in the 
SCIE, SSCI or AHCI data bases for the University Calcutta in 2004 is: SCI=220 
(14.7%). It is easy to compute that one article represents π=0.067%. Meanwhile, 
data for the year 2005 has become available. It turned out that only three of such 
ISI indexed articles appeared in 2005 which had written by the faculty affiliated 
with the Budapest Tech. With these three articles the SCI indicator for the school 
becomes 3π=0.201%. Thus, the estimate of the mean total score yields 

$ . . ( . ) . .yBudapest Tech = + =0 363 0 239 0 201 0 411
 

Observe that each indicator is on a ratio scale. Hence, a 18.5 times improvement 
on average in academic matters (7.580/0.411) should have been done to just enter 
the top 500 institutions. Since the percentage SCI indicator (30.2) is equivalent 
with 450 articles (30.2/0.067), therefore, by 447 indexed papers more should have 
been published in 2005 (beyond the published 3). In other words, it would have 
fallen one of such papers to every second full-time faculty to reach this goal. 

We note that one must be very cautious with such extrapolation type problems, 
when the predictor value (x3 =0.201) is outside the range of the sampled values of 
the independent variables. This fact is well reflected by the quite large width of 
the 95% prediction interval, [−1.789 ÷ 2.611] of the mean total score statistic 
(0.411). 

Conclusions 

The methodology of ’Academic Ranking of World Universities’ was discussed in 
detail. Simplifying the original system by using stepwise multiple linear 
regression the number of indicators could be reduced to four. As a result, the new 



system became not only more convenient, but some difficulties of data collection 
were diminished and the redundancy of the original model was mitigated. 
However, the distortion effect of the size of the institution could not be eliminated. 

Any ranking is controversial and no ranking is absolutely objective. Nevertheless, 
university rankings are popular in many countries. Whether universities and other 
organizations agree with the various ranking systems; ranking systems clearly are 
here to stay. The key issue then becomes how to improve ranking systems for the 
benefits of higher education. 
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