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Before we start, let’s make sure you have our contact info.  We’ll recap these at the end.

http://aashtowarebridge.com/?page_id=14


Trade-off 
A trade-off (or tradeoff) is a situation that involves 
losing one quality or aspect of something in return for 
gaining another quality or aspect. More colloquially, if 
one thing increases, some other thing must decrease. 
Tradeoffs can occur for many reasons, including 
simple physics (into a given amount of space, you can 
fit many small objects or fewer large objects). The 
idea of a tradeoff often implies a decision to be made 
with full comprehension of both the upside and 
downside of a particular choice, such as when a 
person decides whether to invest in stocks (more 
risky but with a greater potential return) versus bonds 
(generally safer, but lower potential returns). 

- Wikipedia: Trade-off 
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So a Trade-off is a situation where we lose one quality to gain another.  In this case we will be talking about a bridge network, probably gaining or losing condition or other qualities over time, and comparing that to cost, spending methods and other such scenarios.https://en.wikipedia.org/wiki/Trade-off



Multi-objective Optimization 
For a nontrivial multi-objective optimization 
problem, no single solution exists that 
simultaneously optimizes each objective. In that 
case, the objective functions are said to be 
conflicting, and there exists a (possibly infinite) 
number of Pareto optimal solutions. A solution is 
called nondominated, Pareto optimal, Pareto 
efficient or noninferior, if none of the objective 
functions can be improved in value without 
degrading some of the other objective values. 
Without additional subjective preference 
information, all Pareto optimal solutions are 
considered equally good (as vectors cannot be 
ordered completely). Researchers study multi-
objective optimization problems from different 
viewpoints and, thus, there exist different solution 
philosophies and goals when setting and solving 
them. The goal may be to find a representative set of 
Pareto optimal solutions, and/or quantify the trade-
offs in satisfying the different objectives  and/or 

        
       

- Wikipedia: Multi-objective Optimization 
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In the trade-offs we will be comparing, things will be a little more complicated because the relationship will not be a linear zero-sum relationship.  They will instead be a multi-objective optimization.https://en.wikipedia.org/wiki/Multi-objective_optimization



Vilfredo Pareto 
1848 - 1923 

Italian Civil Engineer turned socio-
economist. 
 
Best known for: 
- The Pareto principle: the idea that 

variables have unequal influence on 
the outcome.  For example, 80% of the 
result can be made up by 20% of the 
variables.  Known as the 80-20 rule. 

- Multi-objective optimization and 
Pareto Horizons. 

- Pareto distribution of statistics. 
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https://en.wikipedia.org/wiki/Vilfredo_Pareto



Contact 
 
Trade-off 
Analysis 
 
Multi-objective 
 
Trade-offs in 
BrM 

 
- Funding 
- Targets 
- Deterioration 

Rates 
 
 

Presenter
Presentation Notes
When we combine and plot two variables, you can identify combinations where one costs less than the other, or one is better outcomes for the same cost.  The most optimal combinations create a line which is referred to as the Pareto Front, or Pareto horizon.https://en.wikipedia.org/wiki/Multi-objective_optimization#/media/File:Front_pareto.svg
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Maximizing Return and minimizing risk in financial portfolios.  The Pareto curve is pretty clear here.https://upload.wikimedia.org/wikipedia/commons/0/08/Pareto_Efficient_Frontier_for_the_Markowitz_Portfolio_selection_problem..png



Contact 
 
Trade-off 
Analysis 
 
Multi-objective 
 
Trade-offs in 
BrM 

 
- Funding 
- Targets 
- Deterioration 

Rates 
 
 

Presenter
Presentation Notes
Similarly, when we consider the cost to take care of a bridge vs. the condition of the bridge.  You will notice that for several combinations, there are some which achieve the same condition for lest cost, or better condition for the same cost.  But given the limitations of our methods, there is a clear horizon of ‘most optimal’ combinations.
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Notice the Pareto horizon calculated in the top right, which scales from ‘do nothing’ to ‘replace all the bridges.’  We’ll talk more about this in a bit.



So in what scenarios 
will you conduct a 
trade-off analysis? 
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So when would you perform a trade-off analysis?  We’ll look at some common scenarios and how to set them in BrM.  In all of these cases, it’s best to change just one of the variables at a time, to get clear interpretations of results.
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Funding Trade-offs: This type of trade-off analysis is incredibly useful for decision makers who determine funding levels.  To do this in BrM, we will create different scenarios for the different funding levels.
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On each scenario, we will set the funding as our changing trade-off.
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Notice in this case that a $10m investment (in this case of 400 NHS structures) is just lower than flat – deterioration is still ahead of spending.  So the trade-off between quality and cost probably breaks even in terms of maintaining the investment around $15m/year.
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Performance Measure Target trade-offs: Targeting particular performance measures can cause you to spend funding more or less optimally.  Like with funding, to analyze this, we will first set up scenarios for our different hypothetical futures. 
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For each scenario, we will then set the different targets.
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Notice in this case I can set up a different deterioration profile for comparison.
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5 years may be a short time to see a divergence in deterioration rates, but here you can already see the long-term impacts of updating your deterioration rates.  
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For further help, feel free to reach out to us.

http://aashtowarebridge.com/?page_id=14
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