Running Head: DECISION TREE                                                                                            1
DECISION TREE                                                                                                                      2

[bookmark: _GoBack]








Decision Tree
Student’s Name
Institutional Affiliation
Date of Submission












Decision Tree
Introduction
A decision tree is a powerful tool that helps managers make key decisions. It usually helps to know if the decisions made will be of gain. A decision tree usually uses estimation and probability to determine possible outcomes.  It is important when probability plays a role in the outcome. The decision tree has 3 types of nodes, Decision node, Chance node, and terminal node.
Decision node; it is usually represented with squares, which shows decisions that can be made (Black, 2019). There lines that are from the squares which show distinct choices at a node. Chance node - It is usually represented by circles that show the chance outcome. A chance outcome is an event that can happen but it usually becomes difficult for the decision-maker to control.
Terminal node; is represented using triangles or lines which have no more chance nodes or decision nodes.
Process of Developing a Decision Tree
A decision tree starts where a business wants to decide on several choices. The decision tree starts with a decision node whereby a manager has to choose between options. From the decision node, a line is drawn pointing towards every possible choice, or an outcome of a decision is considered at the end of each line (Magee, 1964). If the result of taking that decision is unknown draw a circle hence a chance or probability node.
A chance node usually points out how chance and probability plays a dominant role and reflects alternatives in situations when the business has little control. For example, if a business wants to introduce new product possible outcomes would be, excellent sales, good sales, and poor sales. The likelihood of an alternative outcome is usually represented by a chance node. Each probability in the chance node is based on empirical data it is expressed in percentages, for example, excellent sales 60%. The probabilities from each chance node are added together to get 1 so that it can accommodate all the possibilities that may occur. A decision tree can have many decision nodes, one decision made can lead to another one. For example, when introducing a product to the market the first step is to launch, another decision that one can make is to launch it at the regional or national level, and for every decision made another square is drawn (Magee, 1964).
Terms used when Calculating Net Gain
Expected value
It is the financial value of an outcome that is multiplied by the estimated financial effect by its probability.
Net gain
It is the value gained when making a decision. It is obtained by summing up the expected value of each outcome and subtracting the costs that came along with the decision.







Decision Tree Diagram
                                                                               High Revenue                   SAR 9,375,000                      
              Purchase of a new cooker                                                       	0.4

                    SAR 3,750,000                                                                                                    
                                                                         Low Revenue            0.6          SAR 3,000,000INCREASE REVENUE 


                     Refurbish an existing cooker                   High revenue   0.3     SAR 1,125,000                                   
                       SAR 1,875,000 
                                                                                       Low Revenue   0.7   SAR 1,875, 000                               
	Do nothing 	 

Calculation and Suggestions
Option of buying a new cooker 
High sales: (0.4 x SAR 9,375,000) = SAR 3,750,000
Low sales: (0.6 x SAR 3,000,000) = SAR 1,800,000
Total expected value = SAR 5,550,000
Net gain SAR 5,550,000-3,750,000= SAR 1,800,000  
Option of refurbishing existing cooker 
High sales: (0.3 x SAR 3,750,000) = SAR 1,125,000
Low sales: (0.2 x SAR 1,875,000) = SAR 1,312,500
Total expected value = SAR 2,437,500
Net gain: SAR 2,437,500- SAR 1,875,000= SAR 562,500
From the calculations both options show a positive net gain, suggesting that either buying or refurbishing a cooker would be better than doing nothing. However, buying a new cooker has to be considered since to an extent it has a higher net gain compared to the two options.
Advantages of using decision trees
· Easier to be analyzed, decision trees allow the manager to weigh on the risks and consequences of their decisions hence ensuring smooth operations of their businesses.
· It is efficient in that cost is considered and potential options too. 
· Whenever there is a problem it gives options that can be considered effectively
· It is easier to understand everyone can understand including the technical team and stakeholders
· The error of omission does not affect the process of constructing a decision tree hence decision making is not likely to be affected.
Disadvantages of Decision Tree
· Prone to instability in that in case of any change in the data it may lead to a change in the structure.
· It is time-consuming, it takes more time to train the model. 
·  It is expensive since it requires resources for training.
Conclusion
When using a decision tree the predicted outcomes should be based on empirical data. It should also be used with other decision-making tools since they are part of key decision-makers in the business. They're also factors that may affect decisions made, this can be stakeholders, management, suppliers, recruitment, and training costs all these can be referred to as qualitative factors (Gepp, et al., 2010). It is important to note that all these factors should be considered in the process since they play a critical role in decision making.
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