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Abstract: Urban competitiveness mainly refers to a city’s abilities to more quickly create more 

and better wealth with fewer resources than other cities and to provide welfare to its inhabitants in 

the course of competition and development. according to the definition, Long-term overall 

economic growth rate, comprehensive market share, comprehensive GDP per square of land, and 

general per capita income may synthetically indicate city’s overall competitiveness. In this paper, 

relevant data of 110 global cities are utilized through calculating overall competitiveness. We find: 

The some cities’ competitiveness is stronger in North American and European then other region, 

but the growth of some cities’ competitiveness is faster in Asia then other region.  
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1. The significance of the topic 

Globalization has made the boundaries between the countries more and more fussy, 

which results in the increasing importance of the region and the city.  With increasingly 

intense competition, the city has become the main subject as well as the core of the 

region.  The changes in the regions are more and more reflected by the changes in the 

city.  The competitiveness of the city, the disparity between the metropolitan regions and 

the trend of the urban changes have become hot topics which attract great attention from 

the general public.  These topics are closely related to not only the structure of global 

development, but also the future of a specific region.  They also play a very important 

role in the process of choosing the right policy for a country or a region. 

There are many theories on the regional disparity (Armstrong and Taylor 2000).  

However, the basic principles can be divided into two scholars.  The first scholar of 

thought suggests that the region will develop in a converging trend, which will lead to the 

final disappearance of the regional disparity.  The other scholar holds that the region will 

develop in a concentrative manner, which will make the regional disparity more and more 

obvious. 

 

2.1Concept framework and index variables 

According to the assumption of a rational scholar in economics, the motivation for any 

action of any subject is to gain the maximum profits, as is the objective of urban 



competition and development. Therefore, the most abstract embodiment of 

competitiveness is profitability. The acquisition of urban profit and its amount depend on 

the urban compositeness of a city in making profits. The urban competitiveness refers to 

the ability of a city in the attraction of resources and fundamentals, the production of 

products and services, the control over the market, the efficient creation of wealth and the 

capability to provide welfare to the residents in the process of competition and 

development compared with other rivals. The composition and determining factors of 

urban competitiveness are not the key points of this paper. In accordance with its 

definition, market share, economic growth rate, the aggregated production rate and 

fundamental utilization rate can reflect the urban profits and its dynamic changes to 

suggest the comprehensive urban competitiveness. In accordance with this definition, we 

choose some indexes suggesting the urban performance to show the aggregation scale, 

growth potential, production efficiency, and development quality of cities. The main 

indexes are:  

The total GDP represents the comprehensive market share. Urban competition is trade 

competition above all. The market share reflects the share of products from a city in the 

markets of all city products. Unlike an enterprise, the market of a city is comprised of two 

parts: the internal and the external.  

The GDP growth rate. Urban competition is also growth competition.  The city’s capability, 

potential and sustainability in attracting, possessing, grabbing and controlling resources 

and market to make profits depend on the long-term GDP growth.  

GDP per capita. It is the embodiment of a city’s development level and production 

efficiency. It is a generally acknowledged key index in the competitiveness study of a 

country and a region.  

GDP per unit area KM . It is the capability of a city in creating sustainable wealth and value 

per unit area. The urban competitiveness is local competitiveness, i.e., the capability of 

creating wealth of a place. This index is first advocated and raised in this study.  

The employment rate. It refers to the utilization rate of self-owned production factors by a 

city in creating profits. It is also an important embodiment of the macro-performance of a 

city and the living quality of the residents.  

 

2.2 Sample selection and data source  

Firstly, 150 cities are selected globally as the original samples, from which 116 cities are 

selected. The selection principles are as follows: the city has a certain international 

influence; it is representative of its region; the sample can be universally applied; it has 



special study value; the data are obtainable. Among the 116 cities, according to 

geographical locations, there are 22 European cities, 43 cities in north and south America, 

42 Asian cities, 3 African cities and 6 Oceania cities; according to GDP per capita, they 

are divided into 4 groups; according to the official exchange rates, they are divided into 

the following groups: GDP per capita of over 40,000 U.S. dollars, between 30,000 and 

39,000 U.S. dollars, between 10,000 and 29,000 U.S. dollars, and below 10,000 U.S. 

dollars.  

There are mainly three data sources. The first source is annual statistical reports, 

statistical yearbooks and networks published by official statistical institutions at the state 

level; the second source is annual statistical reports, statistical yearbooks and networks 

published by official statistical institutions of the city level; the third source is the thesis 

reports and research data from international statistical institution or companies.  

For the differences of standards in different countries, we first studied the statistical 

projects and standards of international organizations, such as UNSD, World Development 

Indicators of the World Bank, and the database of OECD. With considerations of different 

contexts of different countries, an appropriate statistical standard of the strongest 

comparability and the widest coverage is established. Then this standard is applied in data 

collection and processing. Finally a unified standard database is formed covering 116 

cities throughout the world.  

The statistical data are based on the data of 2003. The growth rates are based on 

changes from 2001 to 2003. About the exchange rate conversion, the 2003 official annual 

average exchange rate in World Bank Development Index is adopted in this book.  

2.3 The measurement process and results  
The measurement and comparison of urban competitiveness is conducted based on the 
above model by integrating multiple indexes into one index. Principal components 
analysis is adopted in this book. Principal components analysis in quantity statistics was 
originally used in component analysis of multiple random variables under linear 
transformation. Through achieving characteristic value and characteristic root in 
covariance matrix and correlation coefficient matrix, the unrelated principal components 
that concentrate the formal random variables are calculated in accordance with the 
appointed contribution degree. It can be used in the calculation of relative numbers of 
multiple sample variables, i.e. the indexes of sample components.  
The principal component analysis method is tested by related data. Refer to test table 1. 
About the degree of sufficiency of testing samples of Kaiser-Meyer-Olkin (KMO), the KMO 
is 0.619, which is larger than 0.5. So it is apt for principal component analysis. The Bartlett 
tests correlation matrix instead of unit matrix. The chi-square statistic of Bartlett ball 
testing is 89.371, far more than the chi-square point 18.3 whose freedom degree is 10 and 
credibility is 95%. Therefore the correlation matrix is not unit matrix. It is appropriate for 



competitiveness analysis. It passed the above two tests suggesting that it is appropriate 
for competitiveness analysis.  

Table 1 KMO and Bartlett testing  

 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 
.619 

Bartlett's Test of Sphericity Approx. Chi-Square 89.371 

  df 10 

  Sig. .000 

 
Refer to table 2 for the correlation matrix of urban competitiveness performance indexes 
achieved by standardized processing of the original data. It can be seen that the 
correlation between various indexes is weak. Therefore, the selection of these data can 
suggest the urban competitiveness from several unrelated aspects.  

Table 2 the correlation matrix of performance indexes 
�� ��
 

Correlation index  

The total 

GDP 

GDP per 

capita  

GDP per 

unit area 

KM   

Economic 

growth rate  

Employmen

t rate  

 The total GDP 1.000 .305 .499 -.193 -.082 

  GDP per capita  .305 1.000 .281 -.327 -.152 

  GDP per unit area KM  .499 .281 1.000 -.282 -.045 

  Economic growth rate -.193 -.327 -.282 1.000 .441 

 Employment rate -.082 -.152 -.045 .441 1.000 

 
Characteristic value, the contribution rates and accumulated contribution rates of all the 
principal components are calculated from the correlation coefficient matrix. The first four 

principal components weigh 91
�

 in total variances. Therefore the four principal 

components are selected.  
To calculate the performance variables of urban competitiveness, table 3 suggests the 
load matrix of all the performance variables on principal components. From the load 
matrix, it can be found that GDP scale and GDP per unit area KM  takes a greater part in 
the first principal component, which reflects the convergence scale of cities; employment 
rate takes a greater part in the second principal component, which reflects the quality of 
life; economic growth takes a greater part in the third principal component, which reflects 
the growth rate of city wealth; GDP per capita takes a greater part in the fourth principal 
component, which reflects the production efficiency in creating wealth. Urban 
competitiveness reflects the fastest and most efficient capacity in creating wealth.  

                                                        
�
In the preliminary study of this paper, it is discovered that the correlation between GDP per capita and labor productivity 

is strong. Therefore, in the final performance index of comprehensive competitiveness, the labor productivity index is 

omitted.  

 



Table 3 the component matrix after being rolled 

Component  

 1 2 3 4 

The total GDP  .917 -.143 .062 .196 

GDP per capita  .170 -.047 -.163 .964 

GDP per unit area  .729 .196 -.539 .036 

Economic growth rate -.043 .377 .829 -.215 

Employment rate  -.034 .943 .201 -.041 

 
According to the principal component analysis theory, urban competitiveness is the linear 
combination of the above four principal components. The equation of urban 
competitiveness is as follows:  

UC=�1Q1+�2Q2+�3Q3+�4Q4   � 1 �  

In which, UC represents urban competitiveness; Q1, Q2, Q3, and Q4 are the principal 
components: aggregation scale, quality of life, economic growth and production efficiency. 
�1, �2, �3, and �4 are the contribution rate of principal components, also the principal 
component index. It is obvious that the contributing factors of urban competitiveness 
follow this order: aggregation scale, quality of life, economic growth and production 
efficiency. However there is not much difference in their contribution indexes.  
The competitiveness indexes and ranking of 116 cities are obtained by putting the data of 
principal components in the analysis results and the contribution rates of principal 

components into equation � 1 � (refer to the following Table 4).  

 
Table 4 Global urban competitiveness index and ranking 

City  Compe
titivene
ss  

Ran
king  

City  Comp
etitive
ness 

Ran
king 

City Compe
titivene
ss 

Ran
king 

City Competi
tiveness 

Ranki
ng 

New York 235.74 1 Phoenix 17.01 30 Canberra 0.11 59 St. Louis -24.76 88 
London 157.81 2 Suzhou 15.79 31 Qingdao        -0.03 60 Lyons -25.19 89 
Tokyo 149.99 3 San Francisco 13.9 32 Dallas -0.19 61 Cleveland -25.94 90 
Seoul 106.3 4 Sacramento 13.88 33 Montreal -0.21 62 Portland -26.36 91 
Hong Kong 97.49 5 Melbourne 13.88 34 Hamburg -0.32 63 Osaka -26.96 92 
Paris 94.95 6 Ningbo 12.83 35 Chengdu -2.76 64 Rio De 

Janeiro 
-27.56 93 

Los Angeles 86.24 7 Macao 12.29 36 Zhuhai -2.98 65 Geneva -28.29 94 
Copenhagen 76.12 8 Charlotte 12.17 37 Glasgow -3.22 66 Nagoya -28.35 95 
Chicago 46.3 9 Hangzhou 11.84 38 Changsha -3.88 67 Winnipeg -31.34 96 
Toronto 44.44 10 Xiamen 10.56 39 Seattle -4.12 68 Taipei -35.92 97 
Shanghai 42.64 11 Minneapolis  10.32 40 Yokohama -4.51 69 St George -36.33 98 
Madrid 41.72 12 Calgary 9.74 41 Miami -4.63 70 Kawasaki -37.72 99 
Dublin 36.55 13 Brisbane 8.91 42 Shenyang -5.91 71 Nuremberg -42.01 100 
Shenzhen 36.18 14 Edmonton 7.86 43 Vancouver -7.7 72 Helsinki -44.45 101 
Milan 35.1 15 Nashville 7.64 44 Xi’an -8.74 73 HsinChu -44.64 102 
Philadelphia 34.83 16 San Antonio  7.49 45 Baltimore -9.25 74 Amsterdam -45.74 103 
Washington 34.33 17 Tianjin 7.46 46 Chongqing -9.38 75 Kaohsiung -53.91 104 
Munich 31.82 18 Zürich 6.16 47 Colombia -9.67 76 Sapporo -57.86 105 
San Diego 31.59 19 Pusan 5.46 48 Milwaukee -10.35 77 Wellington -57.88 106 
Frankfurt 25.45 20 Boston 4.12 49 Cincinnati -12.62 78 Kyoto -63.05 107 
Houston 24.52 21 Memphis 4.1 50 Vienna -12.62 79 Berlin -65.41 108 
Barcelona 24.02 22 Dalian 2.82 51 Fuzhou -13.01 80 Sendai -65.49 109 
Las Vegas  23.81 23 Wuhan 2.76 52 Detroit -13.64 81 Cairo -65.89 110 
Guangzhou 23.79 24 Indianapolis 2.51 53 Sydney -14.38 82 Auckland -67.88 111 
Dubai 22.75 25 Wenzhou 2.32 54 Austin -14.59 83 Kobe -72.22 112 
Rome 21.8 26 Jinan         2.28 55 Pittsburgh -17.6 84 Liverpool -91.08 113 
Singapore 19.73 27 Nanjing 1.75 56 Denver -18.71 85 Cape Town  -105.65 114 
Beijing 18.58 28 Hefei 1.51 57 Atlanta -18.87 86 Buenos Aires  -146.59 115 
Ulsan 17.68 29 Brussels 0.16 58 Ottawa -22.25 87 Johannesburg  -181.24 116 



 
Table 5 shows that the first 10 cities among 116 cities are New York, London, Tokyo, Seoul, 
Hong Kong, Paris, Los Angeles, Copenhagen, Chicago, and Toronto, among which 4 are 
North American cities, 3 European cities and 3 Asian cities; the last 10 among the 116 
cities are Kyoto, Berlin, Sendai, Cairo, Auckland, Kobe, Liverpool, Cape Town, Buenos 
Aires, and Johannesburg, which are mostly the declining cities in Europe and Asia and 
underdeveloped cities in Latin America. It shows that there are three centers of gravity in 
the global economy: North America, Europe and Asia, where the international 
metropolises are at the top of all the cities in the world, leading the global urban 
development. Latin America and Africa are still marginalized in the global economy.  

  

3. The analysis of urban competitiveness  

3.1 Dynamic convergence method  
This part tries to conduct a comparison and analysis on 116 cities via the scale, quality, 
growth and efficiency represented by comprehensive competitiveness and 4 principal 
components for the further study of gaps between metropolitan regions. Herein a dynamic 
clustering analysis method is adopted. The reasoning of dynamic clustering is that several 
sample points are selected as clustering centers first, then all the sample points will 
converge to all the centers in accordance with certain principles, thus the preliminary 
groups are obtained; then the reasonableness of the preliminary groups are judged; if it is 
not reasonable, the modification of converging centers is conducted; the process of 
modification will continue unless the grouping is reasonable. There are many arithmetic 
methods in dynamic clustering, among which K-Mean Clustering Arithmetic and ISODATA 
Arithmetic are most famous. K-Mean Clustering Arithmetic is adopted in this paper. A brief 
introduction of which is as follows:   

Suppose there are N samples to be grouped: � the clustering group 

number is K � N  K �  

Step I: select K preliminary clustering centers � for instance, the first K 

samples are chosen (named as the old clustering centers) �  

Step II: group the samples in all the groups that regard the old clustering centers as the 

standard samples in accordance with the most adjacent principle �  

Step III: the centers of gravity are calculated after the grouping, which are called the new 

clustering centers � � among which  is the number of samples 

in group �  

Step IV: test whether  equals  respectively � if they equal, the 

calculation is done. Otherwise, replace  with , and return to step II.  

3.2 The clustering results and analysis  
Based on the above principles, we put the samples into 4 groups. The following grouping 



standard is achieved via SPSS software (refer to Table 5): 

Table 5 the grouping standard of K-Mean Clustering Arithmetic of 116 global cities � 1 �  

Factors  1 2 3 4 

Principal component 1 	 scale of convergence 
  -.34 3.17 -.24 1.15 

Principal component 2 	 quality of life 
  -3.52 -.35 .15 .73 

Principal component 3 	 economic growth 
  -.47 .71 .13 -2.49 

Principal component 4 	 production efficiency 
  -1.16 .48 .07 -.61 

 
The grouping results based on the standard is shown in Table 6. It is found through 
comparison and analysis: the performance of the factors of the first group is bad, including 
aggregation scale, production efficiency, economic growth and quality of life, resulting in 
bad comprehensive competitiveness. These cities include Berlin, Liverpool, Cape Town, 
Buenos Aires and Johannesburg. They represent the traditional industrial regions in Latin 
America, Africa, Europe and North America. It is obvious that the marginal areas of the 
world economy, such as Latin America and Africa, are hard to attract production factors 
from core regions due to the underdeveloped commercial environment. On the contrary, 
their own high-quality factors are attracted away, resulting in stagnant urban and regional 
economic development and a bigger gap with the cities in core regions. Secondly, some 
cities in Europe and North America are undergoing a decline from economic core regions 
to marginalized regions due to rising costs, depleted innovation, and declining industries.  
All the factors in the second group are good. The market scale, production efficiency, 
economic growth and quality of life are prominent, resulting in excellent comprehensive 
competitiveness. These cities include New York, London, Tokyo, Seoul, Paris and Los 
Angeles. Globalization enables these developed cities in core regions of the world 
economy, such as North America, Europe and Asia to gather more high-quality factors. 
These cities are developing faster due to scale merit and the gap between them and the 
marginalized regions are widened.  

Table 6 the grouping results of K-Mean Clustering Arithmetic of 116 global cities �� �� 1 �� ��  

The title of the 

city 

Group Competitiveness 

ranking 

The title of 

the city 

Group Competitiveness 

ranking 

Berlin 1 108 Hong Kong 4 5 

Liverpool 1 113 Copenhagen 4 8 

Cape Town 1 114 Barcelona 4 22 

Buenos Aires 1 115 Yokohama 4 69 

Johannesburg  1 116 Osaka 4 92 

New York 2 1 Kawasaki 4 99 

London 2 2 Chicago 3 9 

Tokyo 2 3 Toronto 3 10 

Seoul 2 4 Shanghai 3 11 

Paris 2 6 …… 3 …… 

Los Angeles 2 7 Kobe 3 112 

The converging scale of the fourth group is good, but their growth rates are low. These 



cities include Hong Kong, Copenhagen, Barcelona, Yokohama, Osaka, and Kawasaki. 
These cities are driven by costs, but the innovation congregation is not enough. The 
development of some regions in Europe, Asia and North America are slowing down, 
resulting in a wider gap with developed cities and regions. Meanwhile there is a possibility 
that they may be overtaken by later-developed cities and regions.  

The comprehensive competitiveness of the third group is in the middle. Since there are 
many cities in the third group, a further analysis is done via K-Mean Clustering Arithmetic. 
The sample cities are divided into 4 groups. The following standard is obtained via SPSS 
software.  

Table 7 the grouping standard of K-Mean Clustering Arithmetic of 116 global cities �� �� 2 �� ��  

Factors  1 2 3 4 

Principal component 1  aggregation scale �  
-.72 -.15 -.30 -.13 

Principal component 2  quality of life �  
-.02 .00 -.01 .58 

Principal component 3  economic growth �  
-1.27 .74 -.47 .55 

Principal component 4  production efficiency �  
-.51 .47 1.00 -1.22 

According to grouping standards, the further grouping of the third-group cites are shown in 
Table 8. It is found through comparison and analysis that: the general performance of the 
first sub-group is bad, resulting in low competitiveness. These cities include Nagoya, 
Taipei, HsinChu, Kaohsiung, Sapporo, Wellington, Kyoto, Sendai, Auckland, and Kobe. 
These cities used to be cities in Asia with excellent performances. They are declining and 
slipping down to the marginalized economic areas as a result of rising costs, depleted 
innovation and declining industries.  

The performance of the second sub-group is generally good, resulting in good 
comprehensive competitiveness. These cities include Toronto, Madrid, Dublin, Milan, 
Sydney, Ottawa, Lyons, and Winnipeg. They used to be in the marginalized area in North 
America and Europe. They used to have weak foundations, but their current 
competitiveness is remarkable, which is right at the top of global competitiveness. It 
manifests the leap-forward overtaking of some marginalized cities of some areas in the 
core regions in some continents.  

The per capita income in cities of the third sub-group is high, but the growth rate is low. 
These cities include Chicago, Washington, Munich, Frankfurt, San Francisco, St George, 
Nuremberg, Helsinki, and Amsterdam. These cities are not the top-level cities in the world, 
but they are surely the developed cities in core regions of the world economy. The growth 
rate decline of these cities has a spreading effect, which provides catching-up 
opportunities for later-developed cities.  

The per capita income in cities of the fourth sub-group is low. The production efficiency is 
low but it is growing fast. The overall competitiveness is not high. Most of these cities are 
currently in the marginalized regions of the world economy, such as Shanghai, Beijing, 
Shenzhen, Hangzhou, Ningbo, Qingdao, Dalian, Shenyang, and Tianjin in China, Cairo in 
Egypt, Rio De Janeiro in Brazil. Due to the spreading of technological factors driven by 



rising costs in core regions, some regions in Asia have become the aggregation area due 
to the sound commercial environment. These cities are experiencing leap-forward 
overtaking process. The gap between them and the developed cities in core regions are 
gradually being narrowed.  

 
Table 8 the grouping results of K-Mean Clustering Arithmetic of 116 global cities �� �� 2 �� ��  

The city Group Competitiveness 

ranking 

The city Group Competitiveness 

ranking 

Nagoya 1 95 Chicago 3 9 

Taipei 1 97 Washington 3 17 

HsinChu 1 102 Munich 3 18 

Kaohsiung 1 104 Frankfurt 3 20 

Sapporo 1 105 San Francisco 3 32 

Wellington 1 106 …… 3 …… 

Kyoto 1 107 St George 3 98 

Sendai 1 109 Nuremberg 3 100 

Auckland 1 111 Helsinki 3 101 

Kobe 1 112 Amsterdam 3 103 

Toronto 2 10 Shanghai 4 11 

Madrid 2 12 Shenzhen 4 14 

Dublin 2 13 Guangzhou 4 24 

Milan 2 15 Beijing 4 28 

…… 2 …… …… 4 …… 

Sydney 2 82 Chongqing 4 75 

Ottawa 2 87 Fuzhou 4 80 

Lyons 2 89 Rio De Janeiro  4 93 

Winnipeg 2 96 Cairo 4 110 

 

4. Conclusion and policy implication  

From the convergence analysis of urban competitiveness indexes of 116 global cities, it is 
found that: there are some top-level cities in core economic regions growing stronger and 
stronger, the gap between them and other cities are getting widened; there are also 
developed cities in core economic regions whose developments get slower and are 
declining; there are some cities in the marginalized regions of developed countries that 
are emerging rapidly and catching up; there are underdeveloped cities marginalized in the 
world economy that are undergoing further decline; there are also underdeveloped cities 
marginalized in the world economy that thrive rapidly and overtake; there are 
underdeveloped cities in the marginalized area which emerge rapidly and then decline as 
well. In a word, the convergence and divergence of global cities and regions co-exist 
simultaneously.  

Despite the fact that some of the long time-series data of big sample cities are impossible 
to be obtained and the demonstrations and analyses of this paper can not be meticulous, 
the above mentioned emerging, declining, overtaking and slowing of cites are not 



short-term phenomena that lasted only for 3 to 5 years, it has existed for 5 to 10 years or 
longer. There are lots of case descriptions on the continuous pace-setting of cities, such 
as London and New York, the rapid emerging of cities including San Jose, Dublin, Madrid, 
Shanghai, Seoul, and Dubai, and the declining of cities such as Liverpool, Manchester, 
Detroit, Pittsburgh and Japanese cities in related references both Chinese and foreign. A 
picture of long-term co-existence of (urban) regional convergence and divergence is 
formed by putting these undisputable facts together.  

The policy implication of the simultaneous co-existance of urban and regional economy is: 
the economic globalization and scientific development are imposing opportunities to grow 
as well as threats of decline for all the cities in the world, no matter if it is big or small, 
developed or underdeveloped, emerging or declining. Under the global climate of fierce 
competitions, there is a possibility for the future of every city. For any cities to be the 
pace-setter, to avoid decline and marginalization, to catch up with the standard and to 
achieve transcendence, it is crucial to have the global thinking and localized action, to 
hold tight on opportunities, to actively respond to challenges, to get the key points by 
taking advantage of its strength and making up the weaknesses, and to formulate and 
implement scientific development strategy and appropriate competition policies. Only 
through complying with rules and striving actively, can and will a city be successful.  

 
Appendix: the analysis of principal components of urban competitiveness of 116 global cities 

and the grouping results of K-Mean Clustering Arithmetic  

Title of the city  Principal 

component 

No. 1 

Principal 

component 

No. 2 

Principal 

component 

No. 3 

Principal 

component 

No. 4 

Competitiveness  Ranking  Grouping  

Berlin .46 -3.16 -.29 -.42 -65.41 108 1 

Liverpool -.69 -1.82 -.75 -.72 -91.08 113 1 

Cape Town -.41 -3.11 .03 -1.31 -105.65 114 1 

Buenos Aires -.87 -2.83 -1.61 -1.69 -146.59 115 1 

Johannesburg  -.19 -6.66 .29 -1.66 -181.24 116 1 

New York 5.46 -.27 .82 .41 235.74 1 2 

London 3.58 -1.03 1.91 .58 157.81 2 2 

Tokyo 4.07 .02 -1.09 -.22 149.99 3 2 

Seoul 2.23 .21 1.37 -.98 106.30 4 2 

Paris 2.07 -.73 .06 2.28 94.95 6 2 

Los Angeles 1.61 -.33 1.22 .83 86.24 7 2 

Hong Kong 3.30 1.60 -3.50 -2.24 97.49 5 4 

Copenhagen 1.76 1.71 -3.01 .58 76.12 8 4 

Barcelona 1.04 .66 -1.76 -.75 24.02 22 4 

Yokohama .52 .21 -1.88 -.30 -4.51 69 4 

Osaka .49 -.26 -2.34 -.58 -26.96 92 4 

Kawasaki -.21 .48 -2.46 -.37 -37.72 99 4 

Nagoya -.24 .24 -1.23 -.54 -28.35 95 3-1 

Taipei -.32 .33 -1.39 -.91 -35.92 97 3-1 

HsinChu -.67 .36 -.98 -.96 -44.64 102 3-1 



Kaohsiung -.66 .32 -1.49 -1.08 -53.91 104 3-1 

Sapporo -.71 -.25 -1.36 -.23 -57.86 105 3-1 

Wellington -1.04 -.15 -.59 -.24 -57.88 106 3-1 

Kyoto -.84 -.03 -1.78 -.14 -63.05 107 3-1 

Sendai -.99 -.07 -1.42 -.20 -65.49 109 3-1 

Auckland -.97 -.53 -.65 -.49 -67.88 111 3-1 

Kobe -.79 -.41 -1.82 -.28 -72.22 112 3-1 

Toronto 1.04 -.91 1.31 .31 44.44 10 3-2 

Madrid .82 -.08 .66 -.01 41.72 12 3-2 

Dublin .24 .66 .22 .68 36.55 13 3-2 

Milan .84 -.89 .54 1.19 35.10 15 3-2 

Philadelphia .36 .43 .12 .71 34.83 16 3-2 

Dan Diego -.03 .28 .98 1.03 31.59 19 3-2 

Houston .22 -.24 .82 .81 24.52 21 3-2 

Las Vegas -.34 .52 1.12 .82 23.81 23 3-2 

Dubai -.41 .77 1.28 .22 22.75 25 3-2 

Rome .50 -.59 .75 .36 21.80 26 3-2 

Singapore .77 -.50 .31 -.43 19.73 27 3-2 

Ulsan -.34 .52 1.11 .27 17.68 29 3-2 

Phoenix -.17 .19 .82 .65 17.01 30 3-2 

Sacramento -.43 .39 .87 .85 13.88 33 3-2 

Melbourne -.03 .00 1.01 .03 13.88 34 3-2 

Charlotte -.50 .28 .90 1.15 12.17 37 3-2 

Calgary -.44 .15 1.07 .76 9.74 41 3-2 

Brisbane -.31 .01 1.54 -.10 8.91 42 3-2 

Edmonton -.45 .08 1.09 .76 7.86 43 3-2 

Nashville -.60 .35 .99 .83 7.64 44 3-2 

San Antonio -.26 .03 .73 .59 7.49 45 3-2 

Memphis -.45 .01 .99 .68 4.10 50 3-2 

Indiana -.53 .27 .56 .83 2.51 53 3-2 

Canberra -.64 .09 1.28 .47 .11 59 3-2 

Montreal .27 -.97 .87 -.11 -.21 62 3-2 

Glasgow -.26 -.10 .34 .41 -3.22 66 3-2 

Miami -.42 .33 .11 .29 -4.63 70 3-2 

Vancouver -.22 -.33 .59 .02 -7.70 72 3-2 

Cincinnati -.70 .29 .19 .61 -12.62 78 3-2 

Sydney -.69 .14 .60 .16 -14.38 82 3-2 

Ottawa -.58 -.29 .42 .22 -22.25 87 3-2 

Lyons -.29 -.93 .28 .44 -25.19 89 3-2 

Winnipeg -.82 .06 .04 .05 -31.34 96 3-2 

Chicago 1.02 .03 -.23 .57 46.30 9 3-3 

Washington -.12 .95 .17 1.24 34.33 17 3-3 

Munich .48 -.03 -.81 2.15 31.82 18 3-3 



Frankfurt .15 -.04 -.90 2.90 25.45 20 3-3 

San Francisco .14 .82 -1.38 .76 13.90 32 3-3 

Minneapolis -.37 .51 .13 1.02 10.32 40 3-3 

Zürich -.44 .41 -.49 1.90 6.16 47 3-3 

Boston -.21 .78 -1.22 1.05 4.12 49 3-3 

Brussels .81 -1.46 -.70 1.03 .16 58 3-3 

Dallas -.31 -.01 .10 .98 -.19 61 3-3 

Hamburg .25 -.88 -.22 1.20 -.32 63 3-3 

Seattle -.47 .37 -.40 1.08 -4.12 68 3-3 

Baltimore -.28 -.24 .05 .65 -9.25 74 3-3 

Colombia -.57 .13 .11 .79 -9.67 76 3-3 

Milwaukee -.56 .39 -.31 .72 -10.35 77 3-3 

Vienna .20 -.69 -.76 .58 -12.62 79 3-3 

Detroit -.34 -.17 -.16 .60 -13.64 81 3-3 

Austin -.69 .21 -.04 .83 -14.59 83 3-3 

Pittsburgh -.69 .31 -.21 .58 -17.60 84 3-3 

Denver -.73 .18 -.35 1.08 -18.71 85 3-3 

Atlanta -.81 .33 -.21 .87 -18.87 86 3-3 

St. Louis -.71 .13 -.30 .52 -24.76 88 3-3 

Cleveland -.69 .17 -.54 .58 -25.94 90 3-3 

Portland -.69 -.07 -.15 .54 -26.36 91 3-3 

Geneva -.89 .27 -.81 1.21 -28.29 94 3-3 

St George -.69 .02 -1.57 1.27 -36.33 98 3-3 

Nuremberg -.45 -1.20 -.38 .94 -42.01 100 3-3 

Helsinki -.55 -.63 -.90 .56 -44.45 101 3-3 

Amsterdam -.43 -.84 -1.07 .69 -45.74 103 3-3 

Shanghai 1.02 .34 .50 -1.30 42.64 11 3-4 

Shenzhen .19 .98 1.07 -.95 36.18 14 3-4 

Guangzhou .18 .70 .81 -1.05 23.79 24 3-4 

Beijing .18 .84 .36 -1.23 18.58 28 3-4 

Suzhou -.04 .83 .74 -1.15 15.79 31 3-4 

Ningbo -.01 .92 .35 -1.22 12.83 35 3-4 

Macao .20 .81 -.20 -1.06 12.29 36 3-4 

Hangzhou -.06 .76 .66 -1.19 11.84 38 3-4 

Xiamen -.16 .90 .60 -1.13 10.56 39 3-4 

Tianjin -.04 .58 .66 -1.26 7.46 46 3-4 

Pusan -.07 .28 .82 -.91 5.46 48 3-4 

Dalian -.14 .44 .79 -1.16 2.82 51 3-4 

Wuhan -.04 .73 .21 -1.42 2.76 52 3-4 

Wenzhou -.37 .95 .55 -1.16 2.32 54 3-4 

Jinan -.23 .79 .51 -1.26 2.28 55 3-4 

Nanjing -.25 .69 .65 -1.21 1.75 56 3-4 

Hefei -.37 .68 1.03 -1.24 1.51 57 3-4 



Qingdao -.12 .39 .70 -1.28 -.03 60 3-4 

Chengdu -.35 .74 .55 -1.24 -2.76 64 3-4 

Zhuhai -.42 .79 .51 -1.03 -2.98 65 3-4 

Changsha -.35 .67 .61 -1.26 -3.88 67 3-4 

Shenyang -.09 .11 .71 -1.35 -5.91 71 3-4 

Xi’an -.34 .61 .44 -1.37 -8.74 73 3-4 

Chongqing -.41 .74 .35 -1.34 -9.38 75 3-4 

Fuzhou -.49 .77 .15 -1.17 -13.01 80 3-4 

Rio De 

Janeiro 

-.43 -.06 .42 -1.28 -27.56 93 3-4 

Cairo -.48 -1.29 .21 -1.61 -65.89 110 3-4 
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