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Abstract

This Analytic Network Process model is a prediction model for the 2008 Beijing Summer Olympics. It is a consolidation ideas and observations taken from a variety of research papers written about past studies on the effects of the Olympics – on an economic scale as well as from a civic support perspective. Business opportunities arise when a country or city wins a bid to host an Olympics event, strong local perceptions, both positive and negative, are generated by the community. And the success of these tangential events influence and are influenced by the attendance of the Olympic events. This paper calls upon the ideas presented in Madden 2002’s paper on the business impact of the 2002 Winter Olympics, as well as Mihalik and Simonetta 1993’s paper tracking civic perceptions and support of the 1996 Atlanta Olympics.  
Introduction
This paper is an offshoot of the 2008 Olympics site selection ANP decision model. As the event draws closer, business and government begin their planning processes to gauge the tourist and spending support that the Olympics will provide this time around. Within the next two months, the games and event schedule will be made public, as will the official ticketing. As has occurred in prior Olympic events, tickets for popular events sell quickly. And to a large degree, the success of an Olympics event critically relies on the attendance rate for all the games. Consequently, when countries and cities bid for the privilege of hosting future Olympics, several considerations are taken into account to measure and bid for massive economic boost that the games can provide its host. This model will predict the Beijing Olympics attendance. 
While evaluating how we would build an ANP model to predict the 2008 Beijing Olympics attendance we closely looked at a collection of research papers that tracked the civic support of local communities and others that quantified the economic benefit that each host city enjoyed before, during and after the four week event. Mihalik and Simonetta 1993 tracked perceived benefits and liabilities of the 1996 Atlanta Olympics from 1992 to 1996 from the perspective of residents of Georgia. Over time, Georgia resident support remained strong, projected attendance decreased greatly, the intangible benefits were ranked greater than the economic issues, and the top perceived negative consequences dealt with law enforcement issues. Deccio and Baloglu 2002 found that residents that are economically dependent on tourism and those who participate in outdoor activities generally support the Olympics while most residents overall indicated that they do encourage promotion of the area during the Olympics and would be willing to support their rural community activities during the mega event. 
Finally, to understand the economic impact of Olympic games on its host cities and countries we referenced Madden 2002’s paper on the Sydney Olympics which aims at highlighting the economic stimulus, as a counter to what appears to be an increasingly costly preparation exercise. The uniqueness of Madden’s 2002 framework takes into account resource, financial and balance-of-payments constraints, and price responsive behavior. 

As a consequence of our observing several dynamics for evaluating the success of the Olympics mega-event, we have included in our ANP model a combination of the psychometric variables that measure civic support as well as the determinants of the economic benefits, opportunities, costs and risks that lead countries to competitively bid for the opportunity to host this perennial event. We feel this combination of factors is what truly influences attendance records at Olympic events. Furthemore, to a large extent the image of these countries create somewhat of a nostalgic pride internally and a cultural curiosity that attracts a great many foreigners for not only the sporting events but also for recreational tourism. We have consequently built this dynamic into the relevant variables within our Benefits, Costs, Opportunities, Risks (BOCR) framework. 

The following table summarizes the attendance records and ticket availability for the past three Summer Olympics, in addition to the expected number of tickets to be made available for the 2008 Beijing Summer Olympics. However, our ANP model does not include all events in its analysis. Little information was collected on the 2000 Sydney and 2004 Athens Olympic games. Given the Mihalik and Simonetta 1993 study tracked the civic perception of the Atlanta Games over a multi-year period we felt that this long term insight provided the best opportunity to benchmark the 2008 Beijing Games, especially from a psychometric perspective.  

Olympic Events Attendance Rates – The Past 3 Summer Olympics
	Year
	tickets sold
	Tickets Available
	Attendance Rate

	2008 Beijing Olympics
	??????
	Approx 9 million
	??????

	2004 Athens Olympics       
	3.8 million
	5.3 million
	71.7%

	2000 Sydney Olympics 
	 6.7 million
	7.6 million
	88.2%

	1996 Atlanta Olympics        
	8.3 million
	12.2 million
	68.0%


Methodology

We used a BOCR Analytic Network Process (ANP) decision model to forecast attendance for the 2008 Beijing Summer Olympics. Our BOCR control criteria contain two levels of subcriterion, which may differ depending on which of the BOCR control criteria it is connected to. Subcriteria are linked to the two alternatives:

· Attendance in Atlanta 

· Attendance in Beijing

Following is our hierarchy tree of control variables and subcriterion, and the goal node along with its business criteria. 

[image: image1.emf]OPPORTUNITIES .36 COSTS  .28 BENEFITS .25 RISKS   .11

Social

Enhance

Image

Employment

Citizen Pride

Economic

Community

Enhance

Image

Increased

Tourism

Improved

Infrastructure

External

Enhance

Image

Investment

Recognition

Commerce

Internal

Commerce

Employment

Recreation

GOAL :

Predict 2008

Olympic Attendance

POPULATION   .26 GDP  .25 INVESTMENT   .31 CITIES INVOLVED   .18

Internal

Infrastructure

Marketing

Land Pricing

Security

External

Poor Tourist

Support

Internal

Price Gouging

Terrorism

Poor Public

Support

Increased

Crime

Well Being


The below Ratings Matrix illustrates our referential ratings of the BOCR control criteria with respect to the importance of the business factors (strategic criteria) we have identified as influencing the various subcriteria for attendance at the sporting events. 
	                  
	                  
	0.314674
	0.255073
	0.245718
	0.184534

	                  
	PRIORITIES        
	1. Investment    
	2.                Country Population
	3.                GDP            
	4. 

Number of benefit Cities

	Benefits          
	0.250415
	High
	High
	Medium
	Medium

	Opportunities     
	0.360255
	Very high
	Very high
	High
	Very high

	Costs             
	0.278255
	High
	Medium
	Low
	Medium

	Risks             
	0.111075
	Low
	Low
	Low
	Low
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Here is the subnet of the BOCR model:
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The supporting subcriteria upon which the alternatives are rated are listed and described below:
· Community - Local community involvement & improved quality of life, such as improved secondary recreational activities, better services not directly related to the Olympics 

· Enhance Image - transparency of cultural perceptions of host city, both internally and from a foreigner's perspective

· Increased Tourism - attraction of foreign dollars and cultural support

· Improved Structure - build out of transportation, recreational, hotel and service-oriented facilities 

· Employment - job creations before, during and after the Olympic events

· Citizen Pride - a heightened sense of identity due to the culture, city and country being on a global showcase

· Well Being - general improvement in quality of life - a mix of cultural pride, more opportunity & earning potential, better service infrastructure 

· Commerce - potential for tourist and event-based selling


· Recreation - reference a build out of recreational attractions, both for tourists and as legacy building attractions based on the Olympic events


· Investment - large scale inflow of capital to fund the renovation, infrastructure, recreational and commerce-oriented build-out

· Recognition - A sense of fulfillment from attention generated from being showcased and performing (or suffering if becomes a negative stigma) 

· Infrastructure - the physical facilities resulting from capital investments, i.e. stadiums, parks, recreation, etc.

· Marketing - the image building process to expose Beijing before, during and after the event, on a global scale

· Land Pricing - the impact to land pricing should projects need to occur from "ground zero"

· Security - expenses related to provide the necessary level of protection from terrorist attraction to the world's largest sporting event

· Price Gouging
- opportunistic tendencies that may leave a negative impression with local and tourist inhabitants of Beijing during the Olympics

· Poor Public Support - a deterioration of civic support emanating from stronger perceptions of the problems that arise from large events

· Increased Crime - the attraction of lower forms of economically-motivated crime to heavy tourist populations

· Terrorism - the potential of serious, politically and religiously motivated attacks 
Additionally, we have assumed that there is no discernable change in or impact on the interrelationships among the variables by including perception and economic characteristics to our model. Alternatives are rated according to how relevant or strong the subcriteria effects its outcome with respect to the attendance at that’s city’s particular Olympics. Therefore, the following table depicts the importance and weighting of the control variable clusters and subcriteria.  
Main Model – Control Variable & Subcriteria Priorities 
	
	Clusters
	Criteria
	Atlanta Attendance
	Beijing Attendance

	Benefits – 25.04%


	Economic

56.5%

Social

43.5%

	Community

Enhancing Image

Improved Infrastructure

Increased tourism 

Citizen Pride

Employment

Enhancing Image

Well Being
	34.57%

25%

60%

33.3%

43.5%

33.3%

41.7%

33.3%

25%
	65.43%

75%

40%

66.7%

56.5%

66.7%

58.3%

66.7%

75%

	Costs – 20.26%
	Internal


	Infrastructure

Land Prices

Marketing

Security
	26.29%

7.9%

33.3%

33.3%

45.5%
	73.71%

92.1%

66.7%

66.7%

54.5%

	Opportunity-43.6%
	Internal

54.5%
External

45.5%
	Commerce

Employment

Recreation 

Commerce

Image

Investment

Recognition
	39.9%

35.7%

45.5%

45.5%

37%

43.4%

33.3%

41.7%
	60.1%

64.3%

54.5%

54.5%

63%

56.6%

66.7%

58.3%

	Risks – 11.1%
	Internal

56.5%
External
43.5%
	Increased Crime

Poor Public Support

Price Gouging

Terrorism

Poor Tourist Support
	41.4%

43.5%

61.5%

37%

33.3%

41.7%
	58.6%

56.5%

38.5%

63%

66.7%

58.3%


The importance of the nodes within the BOCR control criteria are fairly evenly weighted where two nodes exist. There is a slightly heavier weighting on the economic benefit versus social benefits. This is likely a result of the already high degree of patriotic pride that is natural within the Chinese culture. Inversely, the country has more to gain from the short and long term economic build-out that will provide a first world infrastructure, require the development of more mainstream amenities 1st world countries take for granted (such as environmental projects, advanced communications networks and modern transportation services and infrastructure). The more direct economic benefits stem from the criteria listed in the table above and will also provide significant gain to the city of Beijing. 
Here is the relationship under BOCR model.

Benefit: including economic issue and social issue.
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Opportunity: including internal issue and external issue.
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Cost: merely focus on internal issue.
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Risk: including the internal issue and external issue. 
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Sensitivity Diagram

After weighting the benefit, cost, opportunity and risk, we get the percentage of each such as: 
Benefit: 25%

Cost: 28%

Opportunity: 36%

Risk: 11%
Benefit
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We set up the weight as 25% and get the Attendance in Atlanta to Attendance in Beijing is 40.7% to 59.3%. Based on the char above, once the weight of benefit drops to 10% or lower, the Attendance in Atlanta will more than the Attendance in Beijing.
Cost
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We set up the weight line at 28% and get the Attendance in Atlanta to the Attendance in Beijing is 35.7% to 1.5%. Once the weight of cost drops to 21%, the Attendance in Beijing would be more than the Attendance in Atlanta.
Opportunity
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Now, we set up the weight of opportunity at 36% and figure out the Attendance in Atlanta to the Attendance in Beijing is 40.1 to 59.9. Regardless any change in the weight of opportunity, the Attendance in Beijing is more than the Attendance in Atlanta.
Risk
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We set up the weight of Risk on 11% and get the Attendance in Atlanta to the Attendance in Beijing is 39.4% to 60.6%. Once the weight of Risk increases to 33%, the Attendance in Atlanta will be more than the Attendance in Beijing.
Pairwise Comparison Model output
The output of the model is a positive sign for Beijing. As we suspected, the priority weighting falls in favor of Beijing attendance. Economic benefits should be considered more important to Beijing than to Atlanta. 
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Asian patriotism and pride will lead to better social support of the Beijing Olympics than the Atlanta 1996 Olympics. This is a significant event for China. China’s people realize this and will relish the attention while the US culture permitted that this be taken for granted, hence the 68% attendance rate. 

Given the above-illustrated priorities derived from our model, this leads us to predict the attendance rate for the Beijing 2008 Summer Olympics to be greater than 93.9%. Should all 9 million planned tickets be made available, this will translate to approximate 8,450,000 tickets sold. 

Conversion Formula
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Attendance Prediction
	Year
	tickets sold
	Tickets Available
	Attendance Rate

	2008 Beijing Olympics
	Est. 8.45 mill
	Approx 9 million
	93.9%

	2004 Athens Olympics       
	3.8 million
	5.3 million
	71.7%

	2000 Sydney Olympics 
	 6.7 million
	7.6 million
	88.2%

	1996 Atlanta Olympics        
	8.3 million
	12.2 million
	68.0%


Post-Presentation Addendum

As per Prof. Saaty’s suggestion, we reran the model relaying pairwise comparisons in the BOCR subnet nodes from the alternatives to all the subcriteria in the adjoining node. The pairwise comparisons we effected according to the same logic used throughout the rest of the model. The benefit of adding these comparisons is that the model provides a more insightful prioritization of the subcriteria with respect to the alternative, and under a specific scenario. 

Our prediction varies slightly as the prioritization for attendance at the Beijing Olympics increases slightly. 
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Revised Attendance Prediction
	Year
	tickets sold
	Tickets Available
	Attendance Rate

	2008 Beijing Olympics
	Est. 8.59 mill
	Approx 9 million
	95.5%

	2004 Athens Olympics       
	3.8 million
	5.3 million
	71.7%

	2000 Sydney Olympics 
	 6.7 million
	7.6 million
	88.2%

	1996 Atlanta Olympics        
	8.3 million
	12.2 million
	68.0%
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