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[bookmark: _Toc35459778]Executive Summary
The real estate company is considering to develop one of the following building: an apartment building, an office building and a warehouse. The company also need to decide if they should hire a business analyst. By using Excel, we construct the decision tree and calculate the EMVs for each alternative, we find that developing an apartment building and not hiring an analyst is most favorable for the company.
Moreover, we also conduct sensitive analysis in Excel, a cross point appears, which shows when the probability of positive survey result is 0.98, the EMV for hiring an analyst equals the EMV for not hiring an analyst which is 341900.
Therefore, we strongly recommend the company to develop an apartment building, and there is no need to hire an business analyst.

[bookmark: _Toc35459779]1. Payoff tables and decision tree.
The company can choose either hire a business analyst or not hire a business analyst. If they choose not hire a business analyst, they don’t need to pay survey fee. If they decided to hire an analyst, they need to pay extra $7000 survey fee.
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Table 1
The decision tree is as follows: 
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Figure 1
[bookmark: _Toc35459780]2. EMVs for each alternative.
Given the probability of all three economic conditions and using expected monetary values, we calculate the EMVs.
[bookmark: _Toc35459781](1) EMV for not hiring a business analyst.
 If the company doesn’t hire a business analyst, the EMV for developing an apartment building is $341900, the EMV for developing an office building is $123800, the EMV for developing a warehouse is $206900. The EMV for developing an apartment is highest, which means developing an apartment is most profitable. 
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Table 2
[bookmark: _Toc35459782](2) EMV for hiring a business analyst. 
If the company hire a business analyst, the highest EMV for positive report results is $345300 which is about developing an apartment building, the highest EMV for negative report results is $151000 which is also about developing an apartment building. Therefore, the EMV for hiring a business analysis is $259808.
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Table 3
[bookmark: _Toc35459783](3) Final solution and recommendation.
 Under the given condition and known probability, the EMV for hiring an analyst is $259808, EMV for not hiring an analyst is $341900. Obviously, not hiring an analyst and developing an apartment building are the most profitable choice.
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Table 4
[bookmark: _Toc35459784]3. Sensitivity analysis.
Assume that probability of positive report result is P, the probability of negative report result is 1-P, so:

Assume P equals 0.1, 0.2…1, the results of EMV for hiring an analyst are as follows:
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Table 5
Then we use line graph to show the trend of these two choices:

Figure 2
Basically, the blue line is under the orange line, indicating that the EMV (Not hire an analyst) is higher that EMV (Hire an analyst) in most of the time.
The cross point of the above graph is (0.98, 341900), meaning that first, when the probability of positive report results equals 0.98, the EMV (Hire an analyst) equals the EMV (Not hire an analyst). Also, there is 98% probability that EMV (Not hire an analyst) is greater than EMV (Hire an analyst).

[bookmark: _Toc35459785]4. The decision tree with payoffs, probabilities, and EMVs.
Excel is applied in constructing the decision tree. From this tree, the EMV for final decision is $341900 of developing an apartment and not hiring an analyst.
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Figure 3
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1. If the company does not hire a business analyst:

Alternatives

States of Nature

Optimistic Conditions

Realistic Conditions

Pessimistic Conditions

Apartment Building $430,000 $360,000 -$40,000

Office Building $220,000 $90,000 -$40,000

Warehouse $270,000 $210,000 -$20,000
Probability 0.37 0.52 0.11
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2. If the company hires a business analyst:

Fee for Survey

$7,000

2.1 If the analysis report is positive:

States of Nature

Alternatives Optimistic Conditions | Realistic Conditions | Pessimistic Conditions Emv Node
Apartment Building $423,000 $353,000 ~$47,000 345,300 8
Office Building $213,000 $83,000 $47.000 154,500 9
Warehouse $263,000 $203,000 $27.000 212.000 10
Probability 0.69 017 0.14
2.2 If the analysis report is negative:
. States of Nature
Alternatives Optimistic Conditions | Realistic Conditions | Pessimistic Conditions Emv Node
Apartment Building $423,000 $353,000 ~$47,000 151000 2
Office Building $213,000 $83,000 $47,000 38,800 13
Warehouse $263,000 $203,000 $27,000 90,800 4
Probability 0.2 0.26 0.54
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3. Final Solution
3.1 EMV (hire a business analyst)
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Node
EMV (Report results positive) $345,300 8
EMV (Report results negative) $151,000 12
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EMV (Do not hire a business analyst) $341,900 &
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