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Background
Chengdu is the capital of the Sichuan province in Southwest China. It is identified as one of the most important economic, transportation, and communication centers in Western China. The urban area houses 14,047,625 inhabitants: 7,123,697 within the municipality's nine districts and 6,730,749 in the surrounding region. There are more than 20 universities and 500,000 college students in Chengdu. In year 2007, Chengdu was chosen as one of the top ten cities to invest in out of a total of 280 urban centers in China and named China's 4th-most livable city by China Daily. As far as the banks are concerned, there are more than 24 active banks in Chengdu including China Bank, China construction bank, Industrial and commercial bank of China, etc. Although online banking has been launched by each bank over the past few years, eCommerce and the concept and habit of online shopping are still lagging behind. The credit mechanism / online authentication system are imperfect, and the market environment of eCommerce is immature as well. Therefore, its full potential has yet to be exploited in addition to being widely accepted as a common practice. In this project, we are attempting to predict which market segment within the city of Chengdu itself should be focused on to introduce an eCommerce / online banking tool. The identified alternatives are College Students, Local Population, and Companies. 

The Model

The strategic criteria used in determining which market to focus on were financial, market share, and time market (see Figure 1). As a result of the pairwise comparisons, we determined market share to be the most important factor with a rating of 0.67. Financial factors came in second with a priority of 0.26. Finally, time to market had a priority of 0.07.
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            Fig.1  The priorities of strategic criteria

Merits 

The merits and elements used in our model are described below and shown in the following table.   
	Table 1. Clusters in the Decision Networks and Elements in the Clusters

	BOCR
	Control Criteria
	Clusters
	Elements in Clusters

	Benefits
	Economic
	Financial
	1) Reduce start-up cost 2) Reduce marketing cost 3) Maintenance cost 4) Increase revenue 5) Purchasing power

	
	
	Operational
	1) Time-to-market 2) Time to training customers 3) Cultivate potential loyal customers 4) Expand global market

	
	Technological
	Technology
	1) Acceptability of new technology 2) The development of new service or new technology.

	
	
	Sensitivity of Safety Perception
	1) Knowledge of latest technologies 2) Attitude to transaction Safety

	Opportunities
	Competitive ability
	Market share
	1) Directly increase market share 2) Customer retention

	
	
	Brand reputation
	1) Customized services 2) New features / functionality

3) Increase brand awareness.

	
	Economic
	Business Development
	1) Expand global market 2) Provide new portfolio services.

	
	
	Financial
	1) Reduce training cost 2) Increase the value of brand 

3) Reduce customer maintenance cost 4) Increase revenue for long-term

	Costs
	Economic
	Financial
	1) Time-to market cost 2) Marketing cost 3) Maintenance cost 4) Customer training cost

	
	
	Operational
	1) Fast time-to-market 2) Time to training customers 

3) Cultivate potential loyal customers 4) Expand global market

	
	Technological
	Technology
	1) Acceptability of new technology 2) The development of new service or new technology

	
	
	Sensitivity of Safety Perception
	1) Knowledge of latest technologies 2) Attitude to transaction Safety

	Risks
	Economic
	Financial
	1) Budget overrun  2) Investment required 3) Negative ROI

	
	
	Entering market
	1) Difficulty complying with regulations 

2) Time investment.

	
	Technological
	Technology
	1) Acceptability of new technology 2) The development of new service or new technology 3) Compatibility with other systems.

	
	
	Sensitivity of Safety Perception
	1) Knowledge of  latest technologies 2) Attitude to transaction Safety

	All networks
	Alternatives
	1) College students 2) Companies 3) Local population


Benefits
Economic and technological benefits were identified as the control criteria.

Under economic benefits, we defined two clusters: Financial and Operating.

· Financial was comprised of the following nodes: 1) Reduce start-up cost 2) Reduce marketing cost 3) Maintenance cost 4) Increase revenue 5) Purchasing power
· Operating was comprised of the following nodes: 1) Time-to-market 2) Time to training customers 3) Cultivate potential loyal customers 4) Expand global market

See Figure 2 below for the priorities of the Economic subnet.


[image: image2]Fig. 2 the priorities of the Economic subnet.

Under technological benefits, we defined two clusters: Sensitivity of safety perception and Technology. 

· Sensitivity of safety perception was comprised of the following nodes: 1) Knowledge of latest technologies 2) Attitude to transaction Safety
· Technology was comprised of the following nodes: 1) Acceptability of new technology 2) The development of new service or new technology.
See Figure 3 below for the priorities of the Technological subnet.
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Fig. 3 The priorities of the Technological subnet.
After completing all the pairwise comparisons, within the Benefits subnet, Economic received the highest priority. The overall synthesized results for the Benefits subnet indicated companies as having the highest benefit. Figure 4 below details the rankings. 
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Fig. 4 The overall synthesized priorities and rankings under Benefits
Opportunities

Economic and Competitive Ability were identified as the control criteria.

Under economic, we defined two clusters: Business development and Financial 

· Business development was comprised of the following nodes: 1) Expand global market 2) Provide new portfolio services.
· Financial was comprised of the following nodes: 1) Reduce training cost 2) Increase the value of brand 3) Reduce customer maintenance cost 4) Increase revenue for long-term

See Figure 5 below for the priorities of the Economic subnet.
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Fig. 5 The priorities of the Economic subnet.
Under Competitive Ability, we defined two clusters: Market Share and Brand Reputation

· Market Share was comprised of the following nodes: 1) Directly increase market share 2) Customer retention 
· Brand Reputation was comprised of the following nodes: 1) Customized services 2) New features / functionality 3) Increase brand awareness.

See Figure 6 below for the priorities of the Competitive Ability subnet.


[image: image6] Fig. 6 The priorities of the Competitive Ability subnet.

After completing all the pairwise comparisons, within the Opportunities subnet, Economic received the highest priority. The overall synthesized results for the Opportunities subnet indicated companies as having the greatest opportunity. Figure 7 below details the rankings. 
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Fig. 7 The priorities of control criteria and overall synthesized priorities under opportunities
Costs

Economic and Technological were identified as the control criteria.

Under economic, we defined two clusters: Financial and Operational

· Financial was comprised of the following nodes: 1) Time-to market cost 2) Marketing cost 3) Maintenance cost 4) Customer training cost 
· Operational was comprised of the following nodes: 1) Fast time-to-market 2) Time to training customers 3) Cultivate potential loyal customers 4) Expand global market 

See Figure 8 below for the priorities of the Economic subnet.
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Fig. 8 The priorities of the Economic subnet.
Under Technological, we defined two clusters: Technology and Sensitivity of Safety Perception 

· Technological was comprised of the following nodes: 1) Acceptability of new technology 2) The development of new service or new technology
· Sensitivity of Safety Perception was comprised of the following nodes: 1) Knowledge of latest technologies 2) Attitude to transaction Safety 
See Figure 9 below for the priorities of the Economic subnet.


[image: image9] Fig. 9 The priorities of the Economic subnet.
After completing all the pairwise comparisons, within the Costs subnet, Economic received the highest priority. The overall synthesized results for the Costs subnet indicated the Local Population as having the greatest costs. Figure 10 below details the rankings. 
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Fig. 10 The priorities of control criteria and overall synthesized priorities under Costs
Risks

Economic and Technological were identified as the control criteria.

Under economic, we defined two clusters: Financial and Entering Market

· Financial was comprised of the following nodes: 1) Budget overrun  2) Investment required 3) Negative ROI
· Entering Market was comprised of the following nodes: 1) Difficulty complying with regulations 2) Time investment.

See Figure 11 below for the priorities of the Economic subnet.
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Fig. 11 The priorities of the Economic subnet.
Under Technological, we defined two clusters: Technology and Sensitivity of safety perception

· Technology was comprised of the following nodes: 1) Acceptability of new technology 2) The development of new service or new technology 3) Compatibility with other systems.
· Sensitivity of safety perception was comprised of the following nodes: 1) Knowledge of  latest technologies 2) Attitude to transaction Safety 
See Figure 12 below for the priorities of the Economic subnet.
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Fig. 12 The priorities of the Economic subnet.
After completing all the pairwise comparisons, within the Risks subnet, Economic received the highest priority. The overall synthesized results for the Risks subnet indicated the Local Population as having the greatest risks. Figure 13 below details the rankings. 
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Fig. 13 The priorities of control criteria and overall synthesized priorities under Risks
Figure 14 summarizes the partial rankings across the BOCR subnets.
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Fig. 14 The summarization of the partial rankings across the BOCR subnets.

Figure 15 details the results of performing the final ratings. Using a standard Hi, Med, and Lo we ranked the strategic criteria against the BOCR to determine the final priorities.
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Fig. 15 The ratings of BOCR and the corresponding strategic criteria
Conclusion

After the final ratings had been performed, using the Additive (negative) formula, the overall synthesized results determined that for the long term, the market we should we should focus on is Companies, the final rankings of alternatives are shown in Figure 16. 
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Fig. 16 The final rankings of alternatives under additive (negative) formula 
When using the Multiplicative formula, we were presented with the same results, as shown in Figure 17. Therefore, for the short term, the market segment to focus on is also Companies.
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Fig. 17 The final rankings of alternatives under multiplicative formula
Sensitivity Analysis
Benefits: The values and graph of sensitivity analysis for benefits are shown in Table 2 and Figure 17 respectively. Figure 18 shows that companies is the ideal decision since its priority is always higher than the other two whatever the priorities of benefits are, and its priority hits the peek when the overall priority for Benefits is equal to 0.34, therefore, companies is the best choice. More interestingly, local population surpasses the college students and becomes the second best choice when the priority of benefits increases to 0.6. Perhaps when local population knows more knowledge on technology and gets benefits from online banking, they will change their shopping behaviors and become more powerful customers of online banking. 
       Table 2 The values of sensitivity analysis for benefits

	Overall Priority
	Input Value
	Priority: 1.Benefits
	College Students
	Companies
	Local Population

	0.34
	0
	1.00E-04
	7.73E-02
	1.92E-01
	-7.31E-01

	
	0.166667
	1.67E-01
	1.52E-01
	5.70E-01
	-2.77E-01

	
	0.333333
	3.33E-01
	1.97E-01
	7.95E-01
	-8.19E-03

	
	0.5
	5.00E-01
	1.69E-01
	7.05E-01
	1.27E-01

	
	0.666667
	6.67E-01
	1.55E-01
	6.59E-01
	1.86E-01

	
	0.833333
	8.33E-01
	1.47E-01
	6.33E-01
	2.19E-01

	
	1
	1.00E+00
	1.42E-01
	6.17E-01
	2.41E-01
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Fig. 18 Sensitivity graph for benefits

Opportunities: Table 3 and Figure 19 show the values and graph of sensitivity analysis for opportunities respectively. We can see from Figure 18 that companies are still the ideal decision whatever the opportunities priority is, followed by college students. More importantly, the priority of local population is negative when the opportunities priority is less than 0.47. Probably, when the opportunities priority reaches 0.5 the local population is becoming the potential customers of online banking.
Table 3 The values of sensitivity analysis for opportunities
	Overall Priority
	Input Value
	Priority: 2.Opportunities
	College Students
	Companies
	Local Population

	0.28
	0
	1.00E-04
	1.65E-02
	3.67E-01
	-6.16E-01

	
	0.166667
	1.67E-01
	1.68E-01
	5.99E-01
	-2.32E-01

	
	0.333333
	3.33E-01
	2.32E-01
	6.96E-01
	-7.28E-02

	
	0.5
	5.00E-01
	2.59E-01
	7.27E-01
	1.41E-02

	
	0.666667
	6.67E-01
	2.53E-01
	6.86E-01
	6.11E-02

	
	0.833333
	8.33E-01
	2.49E-01
	6.62E-01
	8.85E-02

	
	1
	1.00E+00
	2.47E-01
	6.47E-01
	1.06E-01
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Fig. 19 Sensitivity graph for opportunities

Costs: The values of sensitivity analysis and the sensitivity graph for costs are shown in Table 4 and Figure 20 respectively. It can be seen from Figure 19 that companies is the ideal decision when the input value (costs priority) is between 0.0 and about 0.42. However, when the costs priority reaches more than about 0.45 college students becomes the clear winner over the other two alternatives, it is noteworthy that none of the three alternatives are positive.  
Table 4 The values of sensitivity analysis for costs
	Overall Priority
	Input Value
	Priority: 3.Costs
	College Students
	Companies
	Local Population

	0.28
	0
	1.00E-04
	2.07E-01
	6.95E-01
	9.79E-02

	
	0.166667
	1.67E-01
	1.33E-01
	5.20E-01
	-3.47E-01

	
	0.333333
	3.33E-01
	1.86E-03
	1.58E-01
	-8.41E-01

	
	0.5
	5.00E-01
	-7.92E-02
	-1.30E-01
	-7.91E-01

	
	0.666667
	6.67E-01
	-1.00E-01
	-2.22E-01
	-6.77E-01

	
	0.833333
	8.33E-01
	-1.10E-01
	-2.65E-01
	-6.26E-01

	
	1
	1.00E+00
	-1.15E-01
	-2.89E-01
	-5.96E-01
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Fig. 20 Sensitivity graph for costs

Risks: Table 4 and Figure 21 show the values of sensitivity analysis and the sensitivity graph for costs respectively. Similar to costs, Figure 20 shows that companies are the ideal decision when the input value (costs priority) is between 0.0 and about 0.31. However, college students become the ideal alternative over the other two alternatives when the risks priority reaches more than about 0.32. Likewise, it is noteworthy that none of the three alternatives are positive.
Table 5 The values of sensitivity analysis for risks
	Overall Priority
	Input Value
	Priority: 4.Risks
	College Students
	Companies
	Local Population

	0.10
	0
	1.00E-04
	1.83E-01
	6.75E-01
	-1.42E-01

	
	0.166667
	1.67E-01
	7.83E-02
	3.27E-01
	-5.94E-01

	
	0.333333
	3.33E-01
	-3.34E-02
	-5.48E-02
	-9.12E-01

	
	0.5
	5.00E-01
	-7.39E-02
	-2.16E-01
	-7.10E-01

	
	0.666667
	6.67E-01
	-8.91E-02
	-2.77E-01
	-6.34E-01

	
	0.833333
	8.33E-01
	-9.70E-02
	-3.09E-01
	-5.94E-01

	
	1
	1.00E+00
	-1.02E-01
	-3.28E-01
	-5.70E-01
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Fig. 21 Sensitivity graph for risks
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