Decision Tree Example

The city of Malatya is operating a transit system which is running an annual deficit of  $300,000. With a six year perspective, the city council has voted to increase the fare to tame the deficit to a more manageable size.  The director of the transit system however fears that unless a simultaneous service improvement program is implemented the fare increase may actually exacerbate the deficit due to reduced demand.  He puts the probability of reduced demand at about 70% for the planning horizon of six years time.  Annual deficits, exclusive of any service improvement costs, depend on what happens to demand and whether or not service is improved as estimated below:
	
	Increased
	Sustained
	Reduced

	Improved service
	$50
	$200,000
	$500,000

	Not Improved
	$0
	$150,000
	$400,000


The director’s proposed service improvement program will cost $300,000.  He warns the council however that even with service improvement, demand may still decline, albeit less likely, perhaps with a probability of only30%. His best guess for increased or sustained demand is 20%  and 50% respectively. 
One council member suggests an alternative plan:  Increase the fare now but consider the decision to improve or not to improve the services after a two‑year trial period in which to better assess what might happen to demand.  Improvements at that time however will cost $450,000.
If during the two year trial period demand has stayed the same, improving the then will make the probabilities of increased, sustained and reduced demand 40, 50 and 10% respectively for the remainder of the horizon.  However not improving the service will risk a 50% probability of  reduced demand. If, during the two year-trial period, the demand actually has declined, the probabilities of increased, unchanged and reduced demand will be 20, 40 and 40% with service improvement; whereas demand will decline with a probability of 80% if services are not improved.
Using a decision tree, analyze this sequential problem for a planning horizon of six years and drive optimal decision rules to minimize the present value of the expected cost of operating the transit system. The appropriate discount factor is .06.  
