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Woods Energy and Transportation Company
Part 1
Internal Fund Available for Investments
	Internal funds refer to the amount of funds raised internally from the owner’s contributions and retained earnings (Arnhold et al., 2018). Appendix one shows that after payment of 8% preference share dividend amount $1,000,000 and the common stockholders’ dividend, which took 50% of the remaining fund after preference shareholders are paid, the firm will be left with $34,946,500 for investment in the coming years.
Quantitative Methods
 	The quantitative method refers to a project evaluation method that emphasizes on objective measurement and the statistical analysis of data collected using suitable computational methods. This method is preferred as it offers data to measure how well a project will perform against the existing peer group projects (Arnhold et al., 2018). The methods help answer the questions of how much funds will be required as the initial investment, how many years it will take to complete the project, and how soon after completing the project, it will be expected to yield a return to the stockholders. The quantitative methods applicable include; mathematical programming optimization, metaheuristic optimization, Markov analysis, queuing theory, decision tree, simulation, and statistical quality control (KorauÅ et al., 2019). Out of the methods, WETC considered the following three methods for use to assess the project. 
 Mathematical Programming 
	 Mathematical programming refers to using mathematical models and algorithms to develop and solve optimization problems in which an objective function (KorauÅ et al., 2019). This method can determine the best possible solution where there are a series of options to consider. WETC has a series of energy and transportation projects that it wishes to actualize; however, there is a financial constraint (Arnhold et al., 2018). WETC wants to determine which project combination will help maximize returns and minimize the cost of the project. The series is developed into mixed integers linear programming models for ease of solving with total cost as the target to solve and choose the best project. 
	The method's main strength is that it can solve a problem with multiple variables and constraints. Secondly, the method helps a firm simplify its operations, ensuring more is done less time and at a lower cost. Thirdly, it allows optimal decision-making as if offers a variety of options to consider. The weaknesses include the assumption of linearity (KorauÅ et al., 2019). The method assumes that all the situations are linear, thus leaving out certain input mixing ways. Secondly, the process assumes that the inputs and outputs can be expressed as fractional values, which are not valid for some situations. 
Simulation 
	The simulation method refers to the use of models that allow artificial reproduction through specific software and coding. First, random situations are molded into probability distributions.  Second, using the random varieties form the probability distribution, a few runs imitating the process behavior are executed. Third, the run results are statistically analyzed to understand how various performance indicators behaved (Arnhold et al., 2018). This method borrows the descriptive and inferential statistics to analyze results. The method will be useful for WETC as it will combine various energy and transport viable and record the results. Afterward, the management will carry out statistical to choose the most feasible combination.
	The simulation method's first strength is that the simulations can be varied to get the expected results (KorauÅ et al., 2019). Second, the method enables comparative evaluation of the situation by slowing down simulation. Third, the method is cost-effective since only those viable simulations that meet the firm expectations are actualized (Arnhold et al., 2018). The method's weaknesses are that it is hard to connect how one variable is related to the other as such, the initial measurements may be costly to make the models. Another weakness is that the method requires a thorough understanding of all the factors before simulating to avoid faulty results.
 Decision Tree Method
	The decision tree method refers to establishing a classification system based on multiple covariates for a target variable. When using this method, the situations are classified into a branch-like segment that constructs an inverted tree with a root node representing all possible outcomes. The method is preferred as it can handle large complex variables without creating complicated parametric structures.
	 When using this method, the situations are classified into a branch-like segment that constructs an inverted tree with multiple nodes representing all the possible outcomes. The method is preferred as it can handle large complex variables without creating complicated parametric structures (Arnhold et al., 2018). WETC can borrow this method for each of its division projects analysis and an overall analysis of how one division affects the other. The strength of this decision tree method is that it is simple to apply. Also, it is cost-effective as it does not involve the construction of dummies. The constrain of the method is that it does not factor in all the situations.
 	The linear programming method ranks highest; therefore, it will be used in the project assessment by WETC. The method gives a large variety for all the proposed development. Also, it is cost-effective since the algorithms are generated and run by the use of a computer. However, there was a conflict when ranking the three methods that were solved based on the data quality each method offers and the methods' cost-efficiency (KorauÅ et al., 2019). Moreover, based on the linear programming method, the CBC should implement the following projects, expanding mining facilities at Indiana, adding Special handling equipment for a mining operation in Indiana, expanding mining facilities at Kentucky, and creating an Alternative plan for Illinois by expanding of the terminal freight.
Part 2
Market Value Capital Structure
The capital structure based on the market value represents the most recent data on the capital items' valuation, including long-term debt, preferred, and common stocks. Considerably, WETC market values are different from the book values of the capital structure. As shown in Table 1, the market values of the capital structure elements imply that the company’s current value is about $0.87 billion.
Table 1: WETC Capital structure based on the market values
	WETC Market Value Capital Structure

	Capital Item
	Units
	Market Value
	Total Value

	Common Stocks
	20,000,000
	$ 31.45
	$ 629,000,000

	Preferred Stocks
	1,250,000
	$ 80.00
	$ 100,000,000

	Long-Term Debt
	141,667
	$ 1,000.00
	$ 141,667,000

	Total Capital Structure
	
	
	$ 870,667,000


Divisions’ Equity Cost of Capital
The equity cost of capital is computed using the CAPM model.
Cost of Equity, Re = Risk-free rate, Rf + Beta, β (Market Risk premium)
Energy Division
In the energy industry, WETC’s stock valuation falls between Walter Energy’s, which is 463 million, and Alpha natural resources, which is 935 million. Therefore, stock beta can be given as the average of the two firm’s beta.
Energy Division beta = (0.48 + 1.56) / 2
The beta is 1.02.
Cost of Capital = Rf + (β x Mp)
The risk-free rate is given as the U.S treasury bills return, which is 3.70%, while the market risk premium is 13% since it is a small stock company.
Re = 3.70% + (1.02 x 13%)
Re = (0.037 + 0.1326)
The cost of equity capital for the energy division is 0.1696 or 16.96%.
Transport Division
The beta of the stock is given as the average of Celadon group and Marten transport based on the market capitalization of WETC.
Beta = (1.35+ 1.07) / 2
The beta is 1.21
Re = 3.70% + (1.21 x 13%)
Re = (0.037 + 0.1573)
The cost of equity capital for the transport division is 0.1943 or 19.43%.
Weighted Average cost of Capital (WACC) Before New Financing
Cost of Equity
Firm’s Cost of Equity = 12%
Firm’s Re = 12%.
Cost of Debt
Cost of Debt = Yield-to-maturity of the bond
YTM = [Coupon + (Par Value – Price) / period] / [(Par Value + Price) / 2]
YTM = [(8% x 1,000) + (1,000 – 1,000) / 10] / (1,000 + 1,000) / 2
YTM = (80 / 1,000)
YTM = 8%.
Cost of Preferred Stock
The cost of preferred stock is the dividend yield is 8%.
WACC = Re x (E/V) + (1 – t) (Rd x (D/V) + Rp x (P/V)
WACC = 12.0% * (629,000,000/870,667,000) + (1-40%)*(8.0% * (100,000,000/870,667,000)) + 8.0% * (141,667,000/870,667,000)
WACC = (0.12 * 0.722) + (0.60 * 0.08 * 0.114) + (0.08 * 0.162)
WACC = (0.08664 + 0.005472 + 0.01296)
The WACC is 0.10507 or 10.507%.
Weighted Average cost of Capital (WACC) After New Financing
After new financing, the cost of debt, as well as the weights of the different capital types, will change.
The cost of debt = Long-term corporate bond + Risk spread
Rd = (6.20% + 4.40%)
Rd = 10.60%.
WACC = 12.0% * (629,000,000/870,667,000) + (1-40%)*(10.60% * (100,000,000/870,667,000)) + 8.0% * (141,667,000/870,667,000)
WACC = (0.12 * 0.722) + (0.60 * 0.106 * 0.114) + (0.08 * 0.162)
WACC = (0.08664 + 0.0072504 + 0.01296)
The WACC is 0.10685 or 10.685%.
Expected Rate of Return and Division’s Cost of capital
Energy Division
The energy division is set to undertake seven out of the ten projects available. The expected rate of return for each project is given as the internal rate of the project. Considerably, the energy division’s projects' respective rate of return is shown in table 2.
Table 2: Internal Rate of Return (IRR) for the projects under the Energy Division.
	Projects:
	Energy
	Energy
	Energy
	Energy
	Energy
	Energy
	Energy

	 Investment 
	($4,000,000)
	($3,000,000)
	($4,000,000)
	($7,000,000)
	($4,000,000)
	($5,000,000)
	($5,000,000)

	1
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$2,000,000 
	$2,250,000 
	$500,000 

	2
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$2,000,000 
	$2,250,000 
	$650,000 

	3
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$1,500,000 
	$2,250,000 
	$750,000 

	4
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$800,000 

	5
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$900,000 

	6
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$1,000,000 

	7
	$750,000 
	$550,000 
	 
	$1,500,000 
	 
	 
	$1,100,000 

	8
	$750,000 
	$550,000 
	 
	$1,500,000 
	 
	 
	$1,500,000 

	9
	$750,000 
	$550,000 
	 
	 
	 
	 
	$1,750,000 

	10
	$750,000 
	$550,000 
	 
	 
	 
	 
	$2,000,000 

	IRR
	13.43%
	12.87%
	18.42%
	13.82%
	18.72%
	16.65%
	13.53%



In comparison to the division’s cost of capital, there are only two out of the seven projects that satisfy the acceptability criteria. The rate of return is higher than the cost of equity, which is 16.96% for the division. Since the other five projects have a lower return than the cost of equity for the division, they would result in loss-making and hence are not feasible for the company's investment.
Transport Division
The transport division has three prospective projects to choose from. The expected rate of return helps distinguish which among the three would be profitable for the division and the firm.
Table 3 shows the expected rate of return for the three projects.
Table 3: Internal Rate of Return (IRR) for the projects under the Transport Division.
	Projects:
	Transportation
	Transportation
	Transportation

	Investment 
	($3,000,000)
	($5,000,000)
	($5,000,000)

	1
	$1,250,000 
	$900,000 
	$1,500,000 

	2
	$975,000 
	$900,000 
	$1,400,000 

	3
	$750,000 
	$900,000 
	$1,300,000 

	4
	$650,000 
	$900,000 
	$1,000,000 

	5
	$500,000 
	$900,000 
	$750,000 

	6
	$450,000 
	$900,000 
	$650,000 

	7
	 
	$900,000 
	$500,000 

	8
	 
	$900,000 
	$450,000 

	9
	 
	$900,000 
	$300,000 

	10
	 
	$900,000 
	$300,000 

	IRR
	16.99%
	12.41%
	14.55%



The cost of capital for the transport division is 19.43%, while all of the three projects fall short since the expected rate of return is lower. Therefore, the three projects should be rejected since they would result in loss-making for the division and the firm as well.
Recommendation
	Taking into consideration the firm’s weighted average cost of capital (WACC), the decision on the acceptance of the projects would change. Since all the projects for the energy and transport divisions have an expected rate of return that is higher than the firm’s WACC, they should be implemented (Arnhold et al., 2018). Therefore, it is recommendable to invest in all the projects since they would offer profits. Besides, it is recommendable to undertake projects 2, 4, 6, and 7 as priorities since they have the highest return rate.
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Appendix 1: Funds available for investment in 2016

	Particulars
	000'

	Net Income
	$79,893

	Less: preference dividend 
	10000

	 
	$69,893

	Less: common stock holders 
	$34,946.50



Table 3: Internal Rate of Return (IRR) for the projects under the Transport Division.
	Projects:
	Transportation
	Transportation
	Transportation

	Investment 
	($3,000,000)
	($5,000,000)
	($5,000,000)

	1
	$1,250,000 
	$900,000 
	$1,500,000 

	2
	$975,000 
	$900,000 
	$1,400,000 

	3
	$750,000 
	$900,000 
	$1,300,000 

	4
	$650,000 
	$900,000 
	$1,000,000 

	5
	$500,000 
	$900,000 
	$750,000 

	6
	$450,000 
	$900,000 
	$650,000 

	7
	 
	$900,000 
	$500,000 

	8
	 
	$900,000 
	$450,000 

	9
	 
	$900,000 
	$300,000 

	10
	 
	$900,000 
	$300,000 

	IRR
	16.99%
	12.41%
	14.55%


Table 1: WETC Capital structure based on the market values
	WETC Market Value Capital Structure

	Capital Item
	Units
	Market Value
	Total Value

	Common Stocks
	20,000,000
	$ 31.45
	$ 629,000,000

	Preferred Stocks
	1,250,000
	$ 80.00
	$ 100,000,000

	Long-Term Debt
	141,667
	$ 1,000.00
	$ 141,667,000

	Total Capital Structure
	
	
	$ 870,667,000





Table 2: Internal Rate of Return (IRR) for the projects under the Energy Division.
	Projects:
	Energy
	Energy
	Energy
	Energy
	Energy
	Energy
	Energy

	 Investment 
	($4,000,000)
	($3,000,000)
	($4,000,000)
	($7,000,000)
	($4,000,000)
	($5,000,000)
	($5,000,000)

	1
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$2,000,000 
	$2,250,000 
	$500,000 

	2
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$2,000,000 
	$2,250,000 
	$650,000 

	3
	$750,000 
	$550,000 
	$1,250,000 
	$1,500,000 
	$1,500,000 
	$2,250,000 
	$750,000 

	4
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$800,000 

	5
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$900,000 

	6
	$750,000 
	$550,000 
	$1,000,000 
	$1,500,000 
	 
	 
	$1,000,000 

	7
	$750,000 
	$550,000 
	 
	$1,500,000 
	 
	 
	$1,100,000 

	8
	$750,000 
	$550,000 
	 
	$1,500,000 
	 
	 
	$1,500,000 

	9
	$750,000 
	$550,000 
	 
	 
	 
	 
	$1,750,000 

	10
	$750,000 
	$550,000 
	 
	 
	 
	 
	$2,000,000 

	IRR
	13.43%
	12.87%
	18.42%
	13.82%
	18.72%
	16.65%
	13.53%



