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Overview: 


The Life Span BOCR ANP model was developed to evaluate the potential life span of humans based on several criteria and sub-criteria (See Exhibit 1).  The age category alternatives analyzed were: 0-30, 31-70, 71-100, and 101 – 130 years and these alternatives were evaluated based on the following:

Table 1:  BOCR Criteria and Sub-Criteria

	Benefits
	Opportunities

	Life Style
	Medical

	          Diet
	          Medical

	          Exercise
	          Genetics

	          Stress
	Personal

	          Attitude
	          Family

	Medical
	          Travel

	Personal         
	          Retirement

	          Historian
	          Financial

	
	

	Costs
	Risks

	Dietary
	Environment

	          Restrictions
	          Environment

	Environment
	          Miscellaneous

	          Resources
	Medical

	          Waste
	           Diseases

	Medical
	           Physical

	          Expense
	Personal

	Personal
	          Life Style

	          Physical
	          Dietary

	          Living
	

	          Emotional
	


Benefits:


The Benefits Criteria (See Exhibit 2) was developed to analyze the potential benefits of living to a certain age, for example 100 years.  Within the Benefits criteria several sub-criteria and bottom line criteria were established to further analyze the benefits associated with each alternative.  


Life Style:  Life style encompassed many factors that would benefit an individual’s life span.  For example, a person who consistently exercises and maintains a healthy diet, a good attitude and a manageable stress level could potentially expand their life span beyond the statistical average.   The sub-criteria of diet was further broken down to include such specifics as low fat, low cholesterol, vitamins, and nutrition.  Although the general category of diet would be sufficient to describe the benefits of eating healthy, these additional factors were necessary to appropriately evaluate one’s diet.  When evaluating these bottom line criteria, the factors that influence a person’s life span in a beneficial way were ranked accordingly.  For example, taking vitamins might be helpful to an individual but not as influential to the life span as a low fat diet.

Likewise, the sub-criteria of attitude was broken down to encompass both a positive attitude as well as laughter.  Whether the old adage of “laughter is the best medicine” has been medically proven or not, I do believe that one is able to increase their life span by remaining positive and incorporating laughter into their daily routine.


Medical:  The medical network contained 4 sub-criteria essential for evaluating the benefits of current medical technology on the life span of an individual.  The four sub-criteria were: procedures, diagnosis, medicine, and check-ups.  Although each of these factors could potentially influences life span in a positive fashion, they were pair wise compared to determine which had more of a beneficial impact on life span.  The thought process behind each of these sub-criteria was to determine how beneficial current technology such as non-invasive laser surgery has on the number of years one stays alive.  


Personal:  The personal network was developed to analyze the benefits an individual experiences by living longer.  This network represents both the historical and family related events they have witnessed throughout their lives.  

Opportunities:


The Opportunities Criteria (See Exhibit 3) was developed to analyze the possible opportunities one might experience as their lives progress.  Within this criterion several sub-criteria and bottom line criteria were established to further analyze the opportunities associated with each alternative.  

Medical:  The medical network contained 2 sub-criteria developed to analyze the potential opportunities one might encounter in the future stages of their life span.  The sub-criterion Medical represents the advancements in technology within the medical field such as new procedures, new techniques for diagnosing illness, etc.  The purpose of the medical criteria was to evaluate how these opportunities in medicine could impact the life span of an individual.  Similarly, the sub-criteria of Genetics was included to represent the advancements of genetics research on the life span of an individual.  For example, if gene mapping was utilized prior to the birth of an individual, would knowing in advance the potential medical hurdles this individual might face aid in extending the life of the individual.

Personal:  The personal network was developed to determine the impact of personal opportunities on the life span of an individual.  Four sub-criteria were created to further analyze how certain opportunities could influence life span.  The four sub-criteria were:  Family, Travel, Retirement, and Financial.  The financial criteria encompassed the ability of an individual to accumulate wealth throughout their life, and if this accumulation of wealth could increase the number of years they live.  To further describe this criteria take the example of an individual who has accumulated enough money to pay for any type of procedure, would having this money actually increase his/her life?  The thought processes behind the financial criteria was to determine if the accumulation of wealth could potentially reduce any stress related to financial matters that might negatively affect their life as well as create additional opportunities for extending one’s life.  Likewise, having the opportunity to witness the birth of one’s great grandchildren or to build relationships with their extended family have a positive impact on one’s life span?  All of these criteria were developed in an attempt to measure intangible aspects of one’s life on their life span.

Costs:


The costs network (See Exhibit 4) analyzes the costs associated with an increased life span.  Furthermore, this network looks at the negative side of life, analyzing the costs of living longer on both the person as well as the environment.  Four sub-criteria were developed to further analyze the extent of costs upon life span.  These criteria were as follows: Dietary, Environment, Medical, and Personal.

Dietary:  The dietary bottom level criterion investigates the impact of dietary restrictions on the individual.  For example, is the imposition of dietary restrictions costly enough to an individual to negatively affect their life span?  Although dietary restrictions are placed on an individual in order to increase their life span, some individuals might view this restriction as a negative aspect in relation to their enjoyment of life.  

Environment:  The environment network was developed to study the costs to the environment as a result of individuals living longer and draining the natural resources of the world.  Also this criteria analyzes the costs to the environment associated with the generation of additional garbage due to living longer.

Medical:  The medical network was developed to determine the various medical expenses one would encounter as they live.  The thought process behind this issue was as one’s age increases, the likelihood of encountering medical bills increases.  

Personal:  The personal sub-criteria network evaluates the costs associated with the physical aspects, the living expense, and emotional issues of having a longer life span.  For example, as one ages, the body is unable to repair itself as quickly due to wear and tear on the body.  Similarly, the emotional side of aging can have a negative impact on a person.  The mind set for this network was to determine which sub-criteria are more costly to an individual as they age.  To illustrate this point further, one might feel it is more costly to experience one’s body slowly deteriorate than to bear the additional living expenses of a longer life span.

Risks:


The risks network (See Exhibit 5) is a detailed network developed to study the potential risks associated with a lengthy life span.  Several sub-criteria were included to measure specific risks associated with this goal.  The composition of this network involves the sub-criteria of environment, medical and personal.  

Environment:  The environment includes such issues as the potential risks associated with crime, accidents, pollutants, and work-related injuries.  As one’s life span evolves the chance of encountering one or more of these issues also increases.  Although the risk of experiencing a crime might increase throughout their life, the ranking of these bottom level criteria was based on which of these elements is more risky to an individual.  

Medical:  The medical network deals with the potential medical risks associated with a longer life span.  This network focuses mainly on diseases and the physical risks of aging.  The bottom level criterion of diseases evaluates the potential risks of being diagnosed with an illness.  In conjunction with the evaluation of the risk of disease, the medical network examines the physical risks one might face as they age.  As mentioned previously, these medical risks were rated based on which criteria was more risky to an individual in relation to each other and the alternatives.

Personal:  The final risk network determined the inherent risks associated with the personal side of life.  The two main categories were life style and diet.  The life style and dietary criteria evaluated the risks to one’s life span of partaking in various unhealthy activities such as drinking excessively, illegal drug use, overeating, etc.  Although each of these criteria are damaging to the life expectancy one or more of these criteria could potentially be more risk to one’s life span.

Results

Prior to the completion of the BOCR Networks, the Expert Choice Software was utilized to determine the rankings for the BOCR model.  These rankings were determined through the creation of several personal criteria relevant to life span.  The BOCR were evaluated based on the rankings of very high (1.00), high (0.543), medium (0.255), low (0.178), and very low (0.098).  The personal criteria and ranking for the BOCR were as follows:

Table 2:  Personal Ranking Criteria for BOCR

	
	Rankings*
	Health
	Happiness
	Economic

Stability
	Professional

Success
	Personal

Success

	Benefits
	0.348
	Very High
	Very High
	High
	Medium
	High

	Opportunities
	0.186
	High
	High
	Medium
	Low
	Medium

	Costs
	0.304
	Very High
	Medium
	High
	High
	High

	Risks
	0.163
	High
	Low
	Medium
	Medium
	Medium


* The Rankings are normalized values.

Upon the completion of the BOCR ratings, these values were entered into the ANP model.  Once the networks, sub-networks, clusters, and nodes were determined, the relationship between each cluster and node were determined and connections were drawn.  Finally each cluster and node was assessed through both cluster comparisons and node comparisons.  

The following information was obtained from the node and cluster comparisons for each network.

Table 3:  Alternative Priorities for BOCR 

	Alternatives
	Top Level
	Benefits
	Opportunities
	Costs
	Risks

	0-30
	0.3088
	0.16442
	0.13583
	0.07861
	0.16472

	31-70
	0.2399
	0.25086
	0.32721
	0.33150
	0.17708

	71-100
	0.2440
	0.27129
	0.36523
	0.27187
	0.28121

	101-130
	0.2073
	0.31344
	0.17172
	0.31802
	0.37699


As can be seen from Table 3, the alternative of 101 – 130 resulted in the highest priority level for Benefits, Costs and Risks.  The costs and risks associated with this age category appear to be accurate (i.e. the longer you live the more risks and costs you will encounter).  Under the costs criteria, the only result that seems somewhat skewed is that the alternative of 31-70 ranked higher than 71-100.  Although, this result appears to be inconsistent, overall the results for the Benefits, Opportunities, Costs, and Risks seem to be consistent.  The top-level results also appear to be somewhat consistent, however it appears that one would have a slightly greater chance of living to 71-100 than 31-70, which would be the reverse of one’s expectations.  

When comparing the alternatives under each network, it is interesting to note that for 31-70 years the benefits priority results were lower than the costs associated with this alternative.  Likewise, the benefits and costs for the alternative of 71-100 are relatively equal, and that the opportunities far outweigh the risks.  Similarly, the benefits and costs for the alternative of 101-130 are equal, yet the risks of living to this age category far exceed the opportunities.  Once the results for each network are analyzed the top-level results are consistent with these findings.  For example for the highest ranked alternative 0-30, the benefits and risks result in a similar priority structure, but the priorities for benefits and opportunities far outweigh the priorities for costs and risks.   

Table 4:  Priorities of BOCR for Sub-Criteria

	Benefits
	Opportunities

	Lifestyle
	0.30900
	Medical
	0.80

	Medical
	0.58155
	Personal
	0.20

	Personal
	0.10945
	
	

	
	
	
	

	Costs
	Risks

	Environment
	0.50
	Environment
	0.10473

	Dietary
	0.04097
	Medical
	0.63699

	Medical
	0.11817
	Personal
	0.25828

	Personal
	0.34086
	
	


Table 4 displays the priorities for the sub-networks under the main BOCR networks.  Under Benefits, the medical criteria ranked highest among all of the benefits criteria.  The interpretation of this result could be that the current advancements in medicine are extremely important in determining life span.  Medical criteria was also the highest ranking criteria for the Opportunities network, stating that the future advancements in medicine will inevitably play a major role for increasing life span.  Under the Costs network the highest cost was found in the environmental factors, which included such criteria of the draining of resources and the additional accumulation of waste.  Although these criteria are not directly related to an individual’s life span, they do impact the environment in which one lives and could hinder the ability of the environment to support the life of an individual.  Finally, the highest risk criterion was Medical.  The medical criteria of diseases and physical related issues increase as one ages due to the natural course of life.  Therefore, this priority is consistent with the realities of life.

The results of this model were based off of personal beliefs as to what criteria influence one’s life span.  The best interpretation of this model would be to view the possibility of living past 101 years of age is a feasible option especially with the advent of medical improvements and people’s awareness of the factors that both positively and negatively influence one’s life span.  

	Likelihood
	Age Bracket
	End Point
	Product
	

	0.2737
	0-30
	30
	8.211
	

	0.2774
	31-70
	70
	19.418
	

	0.2477
	71-100
	100
	24.77
	

	0.2012
	101-130
	130
	26.156
	

	
	
	Sum
	78.555
	

	
	
	
	Expected Life Span


Expected Life Span = 78.555.  The final answer of life expectancy is 78.555 using endpoints of the intervals.
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Exhibit 1:  Top level Network
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Exhibit 2:  Benefits Sub-Network
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Exhibit 3:  Opportunities Sub-Network
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Exhibit 4:  Costs Sub-Network
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Exhibit 5:  Risks Sub-Network
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Table 6:  Life Style Sub-network under the Benefits Network
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Table 7:  Personal Sub-network under the Opportunities Network
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Table 8:  Personal Sub-network under the Costs Network
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Table 9:  Personal Sub-network under the Risks Network
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Chart 1:  Sensitivity Analysis for BOCR Model
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