Mathematics for Business Decisions, Part II

Project 2.  Bidding On An Oil Lease

Final Report

Prepared for:

name of  instructor

Math 115b, Section __18___

University of Arizona

Submitted by:

Team _____

on

Due date-12/7/04(In Class)
Table of Contents

We, the undersigned, maintain that each of us participated fully and equally in the completion of this assignment and that the work contained herein is original.  Furthermore, we acknowledge that sanctions will be imposed jointly if any part of this work is found to violate the Student Code of Conduct, the Code of Academic Integrity, or the policies and procedures established for this course. 

______________________________

______________________________

Name (printed)




Signature

______________________________

______________________________

Name (printed)




Signature

______________________________

______________________________

Name (printed)




Signature

______________________________

______________________________

Name (printed)




Signature

I. Background

II. Objectives

III. Assumptions

IV. Given Data
A. Company’s Signal for Next Auction:

B. Number of Bidders:

C. Excerpt of Historical Data

	Leases
	Signals


	Number
	Proven Value
	Company 1 Signals
	Company 2 Signals
	Company 3 Signals
	Company 4 Signals
	Company 5 Signals

	1
	91.0
	
	
	
	
	

	2
	127.1
	
	
	
	
	

	3
	104.2
	
	
	
	
	

	4
	86.4
	
	
	
	
	

	5
	159.8
	
	
	
	
	


V. Errors
A. Definitions of V, S, and R
B. Computation of Errors

1. Formula for R
2. Excerpt of Results

	Error 1
	Error 2
	Error 3
	Error 4
	Error 5

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


C. Analysis of Errors
1. Computation of Mean and Standard Deviation

a) Function
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b) Results
	Mean
	Standard Deviation

	
	


2. Histogram and Normal Curve (with source data)
3. Discussion
VI. Effect of Bidding Signal

VII. Simulation
A. Function
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B. Winner’s Curse and Blessing

1. Definitions of C, E(C), B, and E(B)

2. Excerpt of Simulated Values

	Maximum
	2nd Maximum
	Difference

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3. Estimated Expected Value of Winner’s Curse:

4. Estimated Expected Value of Winner’s Blessing:

5. Computation of Company’s Bids

a) First Plan

b) Second Plan

VIII. Strategies
A. Definitions of Xi and E(Xi)

B. Adjustment of Other Company’s Signals by Curse and Blessing 

1. Computation of Estimated Expected Value for Company 1 of Same Adjustment

(with explanation)

	
	Extra Profit of Winning Company

	
	Company 1
	Other Companies

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Probability of winning
	
	
	

	Mean extra profit, if company wins 
	
	
	

	Expected value of adjustment 
	
	
	


2. Graph of Estimated Expected Values for Company 1 and Trend Line 

(with source data)

3. Estimated formula for 
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:

4. Computation of Optimal Adjustment for Company 1

	Increment
	Computation

	h
	a
	f(a)
	f '(a)

	0.00001
	
	
	


5. Computation of Company’s Bid

C. Adjustment of Other Company’s Signals by Curse Only

1. Computation of Estimated Expected Value for Company 1 of Same Adjustment
(with explanation)

	
	Extra Profit of Winning Company

	
	Company 1
	Other Companies

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	Probability of winning
	
	
	

	Mean extra profit, if company wins 
	
	
	

	Expected value of adjustment 
	
	
	


2. Graph of Estimated Expected Values for Company 1 and Trend Line 

(with source data)

3. Estimated formula for 
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4. Computation of Optimal Adjustment for Company 1

	Increment
	Computation

	h
	a
	g(a)
	g '(a)

	0.00001
	
	
	


5. Computation of Company’s Bid

D. Nash Equilibrium
1. Definition of stable strategy

2. Computation of equilibrium adjustment

(with explanation)

	Company 1
	All Other Companies

	Adjustment Added to Signal
	Expected Value of Adjustment
	Optimal Adjustment, amax
	Adjustment Subtracted From Signal

	
	
	
	

	
	
	
	

	
	
	Simulation Data

	
	
	Minimum                 of All Errors
	Maximum                 of All Errors

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3. Computation of Company’s Bid

IX. Further Analysis

X. Conclusion
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