


Review of COMM 423

1. On Jan 8, 2008 when the term started, the May 2008 crude oil futures traded at NYMEX was quoted at 95.29 per barrel. On April 7, 2008, this Monday, the May 2008 crude oil futures traded at NYMEX was quoted at 108.52 per barrel. Each NYMEX crude oil futures contract represents 1000 barrels. The initial margin for the contract, i.e., the amount of money required to deposit into the clearing house, is 5775 dollars. Please calculate the total profit from buying one crude oil futures contract at Jan 8 and closing out at April 7. What is the rate of return on your investment, assuming the amount of investment is the initial margin required? 
2. Similar problems: Natural gas: May 2008 7.976 at Jan 8, 2008. 9.798 at April 7, 2008. Each contract represents 10,000 million British thermal units (mmBtu). The initial margin is 6600 dollars per contract. Please calculate the total profit from buying one crude oil futures contract at Jan 8 and closing out at April 7. What is the rate of return on your investment, assuming the amount of investment is the initial margin required? 
3. At Jan 8, 2008, Gold was at 880.80, Silver at 15.820 and Copper at 3.2840. At April 7, 2008 gold, silver and copper are at 927.60, 18.135 and 3.962 respectively. For gold, each contract represents 100 troy ounces. The initial margin is 4000 dollars per contract. For silver, each contract represents 5000 troy ounces. The initial margin is 5750 dollars per contract. For copper, each contract represents 25000 pounds. The initial margin is 5750 dollars per contract. Please calculate the total profit from buying one futures contract at Jan 8 and closing out at April 7. What is the rate of return on your investment, assuming the amount of investment is the initial margin required? 
4. Calculation from the above shows that return on natural gas contracts is higher than on oil contracts, return on silver and copper is higher than gold. This suggests that major commodities are more efficiently priced. Hence more opportunities on less popular commodities. 
5. (Education compensation problem, modified from Sahota and Albano)  The following are some statistics about education
	Table 1 - Rates of Return for Each Education Investment

	
	
	
	
	
	
	

	 
	 
	High School Completion
	Bachelor's Degree
	Professional Designation
	Master's Degree
	Doctorate

	Given Parameters
	 
	
	
	
	
	

	S*
	
	 $        35,725 
	 $        57,220 
	 $      100,000 
	 $        71,530 
	 $        82,401 

	Tuition
	
	 $          5,000 
	 $        45,000 
	 $        45,000 
	 $        65,000 
	 $      105,000 

	Years to graduation
	
	5
	9
	11
	11
	15

	*Median Annual Income, by Level of Education, U.S. 2004
	
	
	


We will calculate the return of each type. We will assume the fixed cost to be tuition plus the forfeited income from continuing studies. We will use work years as both Q and T. 
	
	high school 
	bachelor
	professional designation
	master
	doctorate

	S
	35725
	57220
	100000
	71530
	82401

	Tuition
	5000
	45000
	65000
	65000
	105000

	K
	5000
	187900
	279350
	322340
	648460

	R
	3%
	3%
	3%
	3%
	3%

	T
	47
	43
	41
	41
	37

	sigma
	0.5
	0.5
	0.5
	0.5
	0.5

	d1
	2.6989145
	1.670162
	1.664095374
	1.514732
	1.207345

	d2
	-0.7289128
	-1.60856
	-1.537466745
	-1.68683
	-1.83404

	c
	35316.2772
	51719.63
	90125.60168
	62569.4
	65914.56

	return
	0.00849899
	0.019957
	0.031088103
	0.015478
	-0.01254


In the calculation, we assume diffusion of all professions to be the same. This can be refined from data. From the calculation, we find rate of return peaked at professional designation. At the doctorate level, the return started to become negative. This is probably why doctorate is the highest degree and the number of doctorates is very small compared with high bachelors and masters. 
6. (Modified from Fraser and Puri) Suppose the fixed cost of a gold company is 200 million dollars per year and variable cost is 40% of the gold price. Annual gold production is 4 million ounces. Suppose the 2003 average gold price is 347 dollars per ounce and 2008 average gold price is 1002 dollars per ounce. What is the percentage change of gold price from 2003 to 2008? What are the profits of the gold company in 2003 and 2008? What is the percentage change of the profits? Which is higher, the price change of gold or the profit change of the gold company? Why? If you are bullish about future gold prices, should you buy gold directly or shares of gold company? If you are very certain about the future increase of gold prices, should you buy share of gold companies or gold futures, which offer higher leverage? 
7. (Modified from Schonewille and Benson) A family is considering renting or buying a house. The rent will be 24000 dollars per year. House price will be 465000 dollars. The house will last 60 years. Assume the mortgage rate is 5%. The family will stay in a place for an average of 21 years, which translates into volatility of 0.232 per year. We can assume S to be the annual rent, K to be the house price, T and Q to be the duration of the house. Calculate the return of buying the house. If the return is positive, it suggests that we should buy the house. If the return is negative, it suggests that we should rent the house. In this case, should we buy or rent the house?
Some useful formulas

The variable cost satisfies the following formula
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And 

C: variable cost

S: Unit price of the product

K: Fixed cost

Sigma: The rate of diffusion

r: The discount rate

T: The duration of the facility

The return function of an investment is the following
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where Q is the market size of the product.   

NPV of a project can be calculated as
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	0
	0.01
	0.02
	0.03
	0.04
	0.05
	0.06
	0.07
	0.08
	0.09

	0
	0
	0.004
	0.008
	0.012
	0.016
	0.0199
	0.0239
	0.0279
	0.0319
	0.0359

	0.1
	0.0398
	0.0438
	0.0478
	0.0517
	0.0557
	0.0596
	0.0636
	0.0675
	0.0714
	0.0753

	0.2
	0.0793
	0.0832
	0.0871
	0.091
	0.0948
	0.0987
	0.1026
	0.1064
	0.1103
	0.1141

	0.3
	0.1179
	0.1217
	0.1255
	0.1293
	0.1331
	0.1368
	0.1406
	0.1443
	0.148
	0.1517

	0.4
	0.1554
	0.1591
	0.1628
	0.1664
	0.17
	0.1736
	0.1772
	0.1808
	0.1844
	0.1879

	0.5
	0.1915
	0.195
	0.1985
	0.2019
	0.2054
	0.2088
	0.2123
	0.2157
	0.219
	0.2224

	0.6
	0.2257
	0.2291
	0.2324
	0.2357
	0.2389
	0.2422
	0.2454
	0.2486
	0.2517
	0.2549

	0.7
	0.258
	0.2611
	0.2642
	0.2673
	0.2704
	0.2734
	0.2764
	0.2794
	0.2823
	0.2852

	0.8
	0.2881
	0.291
	0.2939
	0.2967
	0.2995
	0.3023
	0.3051
	0.3078
	0.3106
	0.3133

	0.9
	0.3159
	0.3186
	0.3212
	0.3238
	0.3264
	0.3289
	0.3315
	0.334
	0.3365
	0.3389

	1
	0.3413
	0.3438
	0.3461
	0.3485
	0.3508
	0.3531
	0.3554
	0.3577
	0.3599
	0.3621

	1.1
	0.3643
	0.3665
	0.3686
	0.3708
	0.3729
	0.3749
	0.377
	0.379
	0.381
	0.383

	1.2
	0.3849
	0.3869
	0.3888
	0.3907
	0.3925
	0.3944
	0.3962
	0.398
	0.3997
	0.4015

	1.3
	0.4032
	0.4049
	0.4066
	0.4082
	0.4099
	0.4115
	0.4131
	0.4147
	0.4162
	0.4177

	1.4
	0.4192
	0.4207
	0.4222
	0.4236
	0.4251
	0.4265
	0.4279
	0.4292
	0.4306
	0.4319

	1.5
	0.4332
	0.4345
	0.4357
	0.437
	0.4382
	0.4394
	0.4406
	0.4418
	0.4429
	0.4441

	1.6
	0.4452
	0.4463
	0.4474
	0.4484
	0.4495
	0.4505
	0.4515
	0.4525
	0.4535
	0.4545

	1.7
	0.4554
	0.4564
	0.4573
	0.4582
	0.4591
	0.4599
	0.4608
	0.4616
	0.4625
	0.4633

	1.8
	0.4641
	0.4649
	0.4656
	0.4664
	0.4671
	0.4678
	0.4686
	0.4693
	0.4699
	0.4706

	1.9
	0.4713
	0.4719
	0.4726
	0.4732
	0.4738
	0.4744
	0.475
	0.4756
	0.4761
	0.4767

	2
	0.4772
	0.4778
	0.4783
	0.4788
	0.4793
	0.4798
	0.4803
	0.4808
	0.4812
	0.4817

	2.1
	0.4821
	0.4826
	0.483
	0.4834
	0.4838
	0.4842
	0.4846
	0.485
	0.4854
	0.4857

	2.2
	0.4861
	0.4864
	0.4868
	0.4871
	0.4875
	0.4878
	0.4881
	0.4884
	0.4887
	0.489

	2.3
	0.4893
	0.4896
	0.4898
	0.4901
	0.4904
	0.4906
	0.4909
	0.4911
	0.4913
	0.4916

	2.4
	0.4918
	0.492
	0.4922
	0.4925
	0.4927
	0.4929
	0.4931
	0.4932
	0.4934
	0.4936

	2.5
	0.4938
	0.494
	0.4941
	0.4943
	0.4945
	0.4946
	0.4948
	0.4949
	0.4951
	0.4952

	2.6
	0.4953
	0.4955
	0.4956
	0.4957
	0.4959
	0.496
	0.4961
	0.4962
	0.4963
	0.4964

	2.7
	0.4965
	0.4966
	0.4967
	0.4968
	0.4969
	0.497
	0.4971
	0.4972
	0.4973
	0.4974

	2.8
	0.4974
	0.4975
	0.4976
	0.4977
	0.4977
	0.4978
	0.4979
	0.4979
	0.498
	0.4981

	2.9
	0.4981
	0.4982
	0.4982
	0.4983
	0.4984
	0.4984
	0.4985
	0.4985
	0.4986
	0.4986

	3
	0.4987
	0.4987
	0.4987
	0.4988
	0.4988
	0.4989
	0.4989
	0.4989
	0.499
	0.499
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