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Executive Summary

The cost of capital consists of three parts: cost of debt, preferred stock, and common equity. For bond evaluation we find the yield on the bonds and deduct the taxes, for preferred stock we consider the dividends and flotation costs and for cost of equity there are three different ways to estimate that is described in this report. For PNC the best is to use CAPM, because it considers market risk and that makes more informative to investors. To obtain the cost of weighted average cost of capital we multiply the cost of the above components with the desired weight. The heavier the weight is in certain component the bigger part it finances of the capital budget, and the closer the cost of capital to the cost of the particular component.
The estimated retained earnings will be $2.4 million, which can finance $2.9 million capital budget. To take advantage of the possible projects PNC will need $21 million in capital budget. To reach this amount by keeping the capital structure PNC should sell $15 million in common stock.
The change in the capital structure will change the cost of capital. Considering financing everything through equity would change the current 10.38% WACC to 11.5%. Lowering the ratio of the common stock will significantly lower the cost of capital. Our financial model allows us to evaluate the effect of the change of the weight on any component on the WACC.
PNC’s actual capital structure is very close to the target capital structure. The company is on the right track to grow and fulfill the expectation of the shareholders which is to pay dividend annually and increase the value of the common stock.

For the Spanish expansion PNC should borrow in Europe because the cost of borrowings is less for Euro-denominated debt (3.08% after tax). And this is the lowest cost of all for raising capital; therefore this is the best way to borrow. Although PNC can decrease unsystematic risk by obtaining loans domestically.
Introduction
Powerline Network Corporation (PNC) was founded in California in 1993.The company has grown globally in the electronics industry. They manufacture computer chips that can transmit digital signals over electric power lines to create network connections. It is a special chip that enables the computer to use the wiring of the house to build wireless connection with the network.
In the beginning the company was struggling because it couldn’t produce reliable chips. The design was good but the problems with manufacturing and the correction of these problems increased the price.

In 2002 PNC contracted a Taiwanese company that set aside the previously existing manufacturing problems. This way the business could set competitive prices and expand in the market. PNC started to grow really fast because lot of manufacturers begun to use their chips in electronic goods. Unfortunately there is no financial professional among the directors, so the CEO decided to conduct a series of presentation for the board of directors about financial management. This session will cover the issue of the cost of capital, financing the company. Despite of current expansion PNC’s growth rate expected to slow down to a sustainable level due to research and development expenses. The development is necessary to keep the competitive advantage and built modified chips that can be used in different products.

The series of presentation that initiated by Ray Reed, the CEO of the company aimed to educate the board of directors in financial decision making. This session will deal with capital budgeting, the cost of capital, capital structure, and project evaluation.

Sue Chung and her team were assigned to introduce the topic to the directors and educate them in a way that they will be able to make valuable decision in some current topics.

As we go along with the introduction of recent issues, the team will explain new definitions and concepts as well as offer alternative ways to solutions. Sue and the team will also present suggested solutions with their benefits and possible drawbacks.
Problems and Opportunities
Problems:
After solving the initial problem of manufacturing reliable chips PNC has been growing with an extraordinary rate. This growth has to be supported with a satisfying amount of capital. The problem is that none of the directors have this kind of financial experience, so they are unable to make a working financial plan and execute it. Sue and her team expected to help on this issue.
The other problems are originated from the main problem which is the lack of professional financial knowledge. The company just caught up with the industry in terms of sales and profitability, but still haven’t paid dividend. PNC plans to pay dividend every year with a 7.5% consistent dividend growth in the future. In order to do that the capital structure must be determined and profitable projects should be undertaken. When the right projects are chosen the necessary capital budget will be determined and the directors will have to find the best way to finance it.
Opportunities:
If we successfully solve the problems, they can turn into opportunities. Just some of the issues that can lead to opportunities if solved: should the company call any of their bonds? What type of stock (preferred, sinking fund, common) should the company issu if raising capital and what will it cost? How should they determine the weights on the components of the capital? What project should the company accept and how much budget it needs? Is there any advantage in borrowing in Europe, if yes, how can PNC benefit from it? 
Methodology and Analysis
Problem 1
1. Although it has considered raising debt capital in Europe, PNC has actually raised all of its capital in the U.S. Based on the data in Table 1-a, what is a reasonable estimate of the company’s cost of debt for use in the WACC calculation?  What do the results imply about the slope of PNC’s yield curve?
 Cost Of Debt 

 The effective rate that a company pays on its current debt. This can be measured in either before- or after-tax returns; however, because interest expense is deductible, the after-tax cost is used most often. This is one part of the company's capital structure, which also includes the cost of preferred stocks and the cost of equity.  

 A company uses various bonds, loans and other forms of debt, so this measure is useful for giving an idea as to the overall rate being paid by the company to use debt financing. The measure can also give investors an idea as to the riskiness of the company compared to others, because riskier companies generally have a higher cost of debt.

To get the after-tax rate, simply multiply the before-tax rate by one minus the marginal tax rate (before-tax rate x (1-marginal tax)).
The rate is calculated in excel with the yield function (Appendix A). Giving all the necessary inputs, the result is the cost of debt before tax. A yield to maturity and a yield to call were calculated for both bonds. Since PNC has the option to call the bond 5 years from now, we choose the lower between the YTM and the YTC.
For bond B the YTC is 0.61% lower, so the company will retire those bonds. Assuming that PNC has the same amount of A and B bond, we calculate the before tax cost of debt by averaging “bond A YTM” and “bond B YTC”, which is 7.52%.
Because of the bond interest expense is tax deductible, we use the after tax cost of debt for WACC calculation which is 4.51%. (Table 1)
Table 1 Bond yields and cost of debt
	tax rate
	40.00%
	

	QUESTION 1
	 
	 

	Long-term Debt
	

	 
	A
	B

	Settlement
	9/15/2004
	9/15/2004

	Maturity
	7/1/2029
	7/1/2029

	R
	6.75%
	9.00%

	Price
	88.75
	112.25

	Redemption
	100
	100

	Freq.
	2
	2

	Basis
	0
	0

	call date
	7/1/2009
	7/1/2009

	call price
	105
	107.5

	YTM
	7.78%
	7.87%

	YTC
	10.63%
	7.26%

	call or not?
	7.78%
	7.26%

	average cost
	 
	7.52%

	After Tax
	 
	4.51%

	cost of debt
	
	4.51%


Yield Curve 

 A line that plots the interest rates, at a set point in time, of bonds having equal credit quality, but differing maturity dates.

 The shape of the yield curve is closely scrutinized because it helps to give an idea of future interest rate change and economic activity. There are three main types of yield curve shapes: normal, inverted and flat (or humped). A normal yield curve is one in which longer maturity bonds have a higher yield compared to shorter-term bonds due to the risks associated with time. An inverted yield curve is one in which the shorter-term yields are higher than the longer-term yields, which can be a sign of upcoming recession. A flat (or humped) yield curve is one in which the shorter- and longer-term yields are very close to each other, which is also a predictor of an economic transition. The slope of the yield curve is also seen as important: the greater the slope, the greater the gap between short- and long-term rates.

The yield curve for PNC’s stock shows (Figure 1) that the short term and the long term rate of return on the bonds are almost equal, which means the company is stable so there risk involved in the long term is low.

Figure 1, PNC’s yield curve
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Problem 2

2. PNC also raises capital with preferred stock.  Data on preferred stock are also provided in Table 1. If PNC finances with preferred, which type should it choose, and what would its cost be for the WACC calculation?  Is the relationship between the yields on the two preferreds, and between the preferreds and debt, consistent with their risks to investors?  Would an increase in the percentage flotation cost have a greater impact on the sinking fund or perpetual preferred?
The cost of existing preferred stock can be calculated as shown below:
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Where: Dps is the dividend as the percentage of the face value

     and Pps is the current market price.
The cost of new preferred stock has to contain the flotation cost:
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Where F is the flotation cost in percentage of the face value. (Cost of Capital, 2006)
To calculate the cost of the optional sinking fund, we need to calculate the relevant cash flows associated with the issuance and financing of the fund. The sinking fund would require the company to retire 10 % of the original shares each year after issuance and the issuance would have 2% flotation cost.
Table 2 below illustrates the cash flow.
Table 2 sinking fund cash flow
	2004
	2005
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	$98.00 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	$100.00 
	$90.00 
	$80.00 
	$70.00 
	$60.00 
	$50.00 
	$40.00 
	$30.00 
	$20.00 
	$10.00 

	 
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)
	$(10.00)

	 
	$(5.25)
	$(4.73)
	$(4.20)
	$(3.68)
	$(3.15)
	$(2.63)
	$(2.10)
	$(1.58)
	$(1.05)
	$(0.53)

	$98.00 
	$(15.25)
	$(14.73)
	$(14.20)
	$(13.68)
	$(13.15)
	$(12.63)
	$(12.10)
	 $(11.58)
	$(11.05)
	$(10.53)


Row 1:  Year

Row 2:  Period

Row 3:  Net proceeds from sale

Row 4:  Balance of Risky Investment outstanding

Row 5:  Retirement payments:

Row 6:  Total preferred dividend payments:

Row 7:  Net cash flow to company:

IRR = Cost to company (pre-tax):  5.70%
(for the excel function IRR, please turn to appendix B)
As results we get the followings:
Cost of existing preferred stock: 6.01%

Cost of new preferred stock: 6.13%

Cost of the sinking fund: 5.70%

PNC should choose to finance it’s capital with the sinking fund, and so that is the value we use for the WACC calculation (5.70%).

Is the relationship between the yields on the two preferreds, and between the preferreds and debt, consistent with their risks to investors?

Yes it is.

The sinking fund has lower risk so the expected return differs accordingly.

Preferred stock is more risky, because the company not required to pay preferred dividend. However, firms want to pay preferred dividend.  Otherwise, (1) cannot pay common dividend, (2) difficult to raise additional funds, and (3) preferred stockholders may gain control of firm.
Corporations own most preferred stock, because 70% of preferred dividends are nontaxable to corporations.

Therefore, preferred often has a lower 
before tax yield than the before tax yield on debt.

The after tax yield to investors and after tax cost to the issuer are higher on preferred than on debt, which is consistent with the higher risk of preferred. (Brigham, 2005)

The spreadsheet model allows us to study the change in the cost of preferred stock and sinking fund in reaction of the change in the cost of flotation cost. We can just plug in different values for flotation cost and see what happens.

The flotation cost has bigger impact on the sinking fund cost, because it changes the inflow which is less for the sinking fund. On the preferred the majority of the cost is the dividend and the price is higher. So the change in the stock price (through the change in the flotation cost) makes smaller difference on the preferred cost.
Problem 3
3. Based the data in Table 1, what is a reasonable range for the PNC’s cost of common equity based on the own-bond-rate-plus-risk-premium approach?   What are some ways this risk premium can be estimated?   Also, discuss the pros and cons of this method.
Earnings can be reinvested or paid out as dividends. Investors could buy other securities, earn a return. Thus, there is an opportunity cost if earnings that are reinvested.
Opportunity cost:  The return stockholders could earn on alternative investments of equal risk.

They could buy similar stocks and earn Rs, or company could repurchase its own stock and earn Rs.  So, Rs, is the cost of reinvested earnings and it is the cost of equity. (Brigham, 2005)
Calculate the cost of equity with the own-bond-yield-plus-risk-premium method:
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Kd=Rs: the opportunity cost of investing into the companies own stock

RP: is the own-bond risk premium

Table 3

	(own-bond-rate-plus-risk-premium)

	Kd
	risk P
	 

	7.52%
	3.00%
	10.52%

	7.52%
	4.00%
	11.52%

	7.52%
	5.00%
	12.52%


Table 3 below illustrates the calculation. 7.52% is the expected return on the company’s own bond and the risk associated with this investment ranged from 3% to 5%.

For the WACC calculation we choose the result of 11.52% using the average 4% risk premium.
The risk premium on the bonds refers to the possibility that the company will be unable to fulfill its obligation to pay coupon payments or the principle at maturity.

This method is simple to calculate but only gives an approximate estimate.

One way to calculate risk premium on the common stock is simulation analysis. This is a computerized version of scenario analysis which uses continuous probability distributions. The result is a probability distribution of NPV and IRR based on sample of simulated values. The probability of negative return is the market risk premium.

A simulation analysis ignores diversification.  Thus they measure only stand-alone risk.
Problem 4
4. Describe the rationale of the CAPM approach.  What are the pros and cons of using the CAPM for cost of capital purposes?  Based on the Table 1 data, what is a reasonable range for the CAPM estimate?  What are the major sources that one can go to for estimates of the parameters used in the CAPM equation, and what are the potential errors in those parameters?
Capital Asset Pricing Model - CAPM 

 A model that describes the relationship between risk and expected return and that is used in the pricing of risky securities.
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The general idea behind CAPM is that investors need to be compensated in two ways: time value of money and risk. The time value of money is represented by the risk-free (rf) rate in the formula and compensates the investors for placing money in any investment over a period of time. The other half of the formula represents risk and calculates the amount of compensation the investor needs for taking on additional risk. This is calculated by taking a risk measure (beta) that compares the returns of the asset to the market over a period of time and to the market premium (Rm-rf).  

 The CAPM says that the expected return of a security or a portfolio equals the rate on a risk-free security plus a risk premium. If this expected return does not meet or beat the required return, then the investment should not be undertaken. The security market line plots the results of the CAPM for all different risks (betas). (Capital, 2006)
Pros and Contras

The expected return calculated using CAPM is an important tool in project appraisal. It can be used to compare projects of all different risk classes and is therefore superior to a Net present value (NPV) approach which uses only one discount rate for all projects, regardless of their risk.
The practical problems with the use of CAPM in investment appraisal are follows:

1. It is hard to estimate the risk free rate of return on projects under different economic environment. 

2. The CAPM is really just a single period model. It is not possible to use the CAPM for projects which last for more than one year. 

3. It may be had to estimate the risk-free rate of return. 

4. Complications in decision-making cannot be modeled easily. (Session 9, 2006)

Cost of Equity, CAPM method

Table 4

	CAPM
	
	
	
	
	

	Rrf
	4.80%
	
	
	
	

	RPM \ beta
	1.15
	1.25
	1.35
	1.45
	1.55

	4.00%
	9.40%
	9.80%
	10.20%
	10.60%
	11.00%

	4.25%
	9.69%
	10.11%
	10.54%
	10.96%
	11.39%

	4.50%
	9.98%
	10.43%
	10.88%
	11.33%
	11.78%

	4.75%
	10.26%
	10.74%
	11.21%
	11.69%
	12.16%

	5.00%
	10.55%
	11.05%
	11.55%
	12.05%
	12.55%

	5.25%
	10.84%
	11.36%
	11.89%
	12.41%
	12.94%

	5.50%
	11.13%
	11.68%
	12.23%
	12.78%
	13.33%

	5.75%
	11.41%
	11.99%
	12.56%
	13.14%
	13.71%

	6.00%
	11.70%
	12.30%
	12.90%
	13.50%
	14.10%


Table 4 above illustrates the different values of the cost of equity using different market risk premium and beta within the given range. Just like in the own-bond-yield-risk-premium method, we choose the most probable mean value to calculate WACC: 11.55%

Estimating the risk free rate of return, market risk premium, and beta
Most analysts use the rate on a long-term (10 to 20 years) government bond as an estimate of rRF.  For a current estimate, go to www.bloomberg.com, select “U.S. Treasuries” from the section on the left under the heading “Market.”

Most analysts use a rate of 5% to 6.5% for the market risk premium (RPM)

Estimates of beta vary, and estimates are “noisy” (they have a wide confidence interval).  For an estimate of beta, go to www.bloomberg.com and enter the ticker symbol for stock quotes. (Brigham, 2005)
Problem 5
5. Based on the Table 1 data, what is a reasonable estimate of PNC’s DCF cost of equity?  What are the pros and cons of the DCF method?  What are the principal sources for estimates of the DCF growth rate, and what are the potential errors in that estimate?
Cost of equity, DCF method

Using the dividend valuation model assuming constant growth of dividends (Gordon’s model):
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Table 5

	DCF
	
	
	
	
	
	
	

	(The use of the earnings retention model is not appropriate because there was no historical growth

	in dividends, but it expected to change)
	
	
	
	

	Current Price
	
	$ 21.00 
	
	
	
	
	

	First div end of 3 years
	$ 0.50 
	
	
	
	
	

	Cost of Equity
	11.55%
	
	
	
	
	

	
	
	
	
	
	
	
	

	 
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Growth rate
	0.00%
	0.00%
	0.00%
	0.00%
	75.00%
	40.00%
	7.50%

	Exp Dividends
	0
	0
	0
	$  0.50 
	0.88
	1.23
	1.32

	Horizon Val
	 
	 
	 
	 
	 
	$ 32.52 
	 

	Exp Cash Fl.
	 
	 $        -   
	 $           -   
	$ 0.50 
	 $  0.88 
	$ 33.74 
	 

	Intrinsic Val
	$20.46 
	 
	 
	 
	 
	 
	 

	The cost of equity that causes the price to be equal to $21.00
	
	11.46%
	


Table 5 above illustrates the calculation of the cost of equity with the discounted cash flow valuation model. The intrinsic value of the stock is calculated with the NPV function in excel (Appendix C).
Estimating the growth rate
Dividend yields are relatively easily obtainable, thus the biggest challenge in estimating the cost of equity using the constant dividend growth model is coming up with a reasonable growth rate. The various methods for estimating the growth rate include: 

1) using analysts' forecasts 

2) the historical time series approach 

3) the sustainable growth method. 

Many studies show that expected future growth rates estimated by analysts are better predictors than rates computed from historical data (Harris & Marston, 1992, Cragg & Malkiel, 1982, and Brown & Rozeff, 1978). Brigham et al. (1985) and Elton, et al. (1981) find that analysts' forecasts of earnings have a greater impact on stock prices than actual changes in earnings. However, historical data are useful if one believes that historical trends can be projected into the future or if analysts' forecasted growth rates are unavailable for the firm being analyzed. The procedure presented in this study will use all three methods. 

Analysts' forecasts of earnings and dividend growth can easily be obtained from several sources. Institutional Broker's Estimate System online (I/B/E/S) contains individual analysts' estimates of the five-year growth rate in EPS and reports the lowest individual analyst forecast, the highest, the mean and the median of the analysts' forecasts. These five-year earnings growth forecasts are updated monthly by I/B/E/S and can be obtained from their web site, www.onlineibes.com. Analysts' five-- year earnings growth forecasts are also reported and frequently updated by finance.yahoo.com online and Value Line Investment Survey database. 

The final variable needed for the constant dividend growth model is the current stock price. Stock prices are easily obtainable from a variety of sources. One problem with selecting the stock price for a particular day is the influence of market fluctuation. Ehrhart (1994) suggests using an average price over several time periods to obtain a price that is free of significant market fluctuation.

The constant dividend growth model assumes, in its simplicity that earnings and dividends are growing at the same rate in the long-term. If the earnings growth rate differs from the dividend growth rate in the intermediate term (i.e. five years) then the rates must converge at some point since, conceptually, all earnings have to be paid out as dividends. Value Line reports a five-year forecast for dividend growth of 7.5% (Exhibit 2). From examination of analysts' forecasts the long-- term growth rate appears to be greater than 7.5% and less than 12.33%.
Limitations of Model

The obvious limitation of using the discounted cash flow model to estimate the cost of equity is the sensitivity of the model to the estimate used for g. Analysts forecasts of growth rates although documented in the literature to be better predictors than historical growth rates are still subject to error sensitivity since the majority of analysts' forecasts are five year forecasts. The growth rate required in the constant dividend growth model should be an estimate of the long-term sustainable growth rate. Further the models assume that growth rates are constant over time, which greatly limits the reliability of the model. However, one must keep in mind that estimating the cost of capital is not an exact measurement. It might mean estimating a range of discount rates. It does not necessarily mean coming up with one number. 

Also, if your company is not publicly traded, then the techniques discussed in this paper will have to be modified significantly, since you will not have access to analysts forecasted growth rates and stock market prices. Then these variables will have to be computed using available historical data or obtained from industry reported data. A similar problem occurs if you are attempting to compute the cost of equity for a separate division or project. (Cost, 2002)
Problem 6
6. Given data on the three cost of equity estimating techniques, what is your estimate of PNC’s cost of common equity, assuming all equity is raised as retained earnings? 

The cost of equity as calculated with the three metods:
1. Own-bond-yield-risk-premium: 11.52%

2. CAPM: 11.55%

3. DCF: 11.46%

Apparently the values are really close to each other, so whichever we choose, we’ll get approximately the same WACC.

The OBYRP is really just an approximate estimate without respect of the market returns.

At the DCF, we see that the stock is overpriced, therefore it doesn’t give us an accurate estimate.

CAPM considers the market risk premium and that is one thing the investors look at. The CAPM gives us the highest cost of equity and it is better to calculate with that according to the conservatism theory.

For all the above described reasoning, we choose 11.55% as the CoE.

Problem 7

7. Investment bankers have informed PNC that if it issues new common stock, it will incur flotation costs and market pressure as shown in Table 1.1  The cost of debt will not be affected by the amount of debt used, nor will the flotation cost for preferred.   How could this information be used when estimating the cost of common equity?  

If the issuance of new common stock will incur flotation costs and market pressure we’ll have to calculate the cost for each scenarios.
Using the DCF model and the Goal Seek function (Appendix D), we just plug in the stock net price and run goal seek to find the corresponding cost. Using this information, we can construct the table below (Table 6) and calculate the cost of new equity.

Goal seek will give us the intrinsic value of the stock (DCF cost), but then we need to adjust that cost to show the real cost because the stock is currently overprized.

Table 6 New stock
	stock issued
	0
	5,000
	10,000
	20,000

	flotation
	0.00%
	10.00%
	25.00%
	40.00%

	net price
	21
	18.9
	15.75
	12.6

	DSF cost
	11.46%
	11.85%
	12.62%
	13.74%

	Adjusted cost
	11.55%
	11.94%
	12.71%
	13.83%


This information is useful when the company considers raising capital. Holding the same capital structure, this is the cost they have to calculate with depending on how much new stock will be issued.
Problem 8
8. PNC’s target capital structure calls for 15% debt, 2% preferred stock, and 83% common equity, all taken at market value.  Assuming that new capital is raised in these percentages and that all common equity is raised as retained earnings, what is PNC’s WACC?
Weighted Average Cost of Capital (WACC or 
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   (Cost, 2006)
Which is:

WACC = weight of preferred equity × cost of preferred equity
+ weight of common equity × cost of common equity 

+ weight of debt × cost of debt × (1 − tax rate)
Using the values for PNC’s target capital structure and the costs from the previous calculations, just plug them into the above equation we get PNC’s WACC = 
10.38%
See the results in the table below in an organized manner (Table 7).

Table 7 WACC
	WACC
	
	
	
	

	 
	debt
	preferred
	equity
	

	cost
	4.51%
	5.70%
	11.55%
	

	target weight
	15.00%
	2.00%
	83.00%
	

	total
	0.68%
	0.11%
	9.59%
	10.38%


Problem 9
9. (a) Assuming that PNC will have $2.4 million of new retained earnings during the coming year and that all capital is raised in accordance with the target capital structure, how large could the capital budget be before the firm is required to sell new common stock to finance the capital budget?   (b) What would the WACC be at each of these total capital budgets: $2 million, $6 million, $10 million, $20 million, and $40 million? 

$2.4 million in retained earnings can finance (2.4/0.83) 2,892 thousand budget.

For more funds the company have to sell new common stock and depending on the amount they sell the cost will change.

Using the date from Table 6, we can construct Table 8, which illustrates the change in WACC in relation with the change in the required capital budget.
Table 8
	The upper limit of capital that can be financed without selling new equity
	

	RE
	Weight of Eq.
	
	
	
	
	

	2,400
	83.00%
	      =  
	2,892
	
	
	
	

	
	
	
	
	
	
	
	

	value of
	equity
	budget
	WACC
	
	
	
	

	new stock
	cost
	trashpoint
	 
	
	
	
	

	0
	11.55%
	2,892
	10.38%
	Only one WACC can be choosen and the choiche will depend on how much will the capital budget be

	5000
	11.94%
	6,024
	10.70%
	

	10000
	12.71%
	12,048
	11.34%
	

	20000
	13.83%
	24,096
	12.27%
	


Problem 10
10. Suppose PNC had the potential projects shown in Table 1.  All of them are equally risky.  Which projects should it accept, and how large should the capital budget be? 

As a general rule we can say, that a company should accept a project if the return on the project is higher than the company’s WACC.
Given all the projects data, a table can be constructed to evaluate the projects and decide if it worth to undertake them. See Table 9 below.

Table 9

	Projects
	COST
	IRR
	COMM.
	WACC
	accept?

	A
	3,000
	15.0%
	3,000
	10.38%
	3000

	B
	4,000
	14.0%
	8,000
	10.70%
	8000

	C
	3,000
	13.5%
	11,000
	10.70%
	11000

	D
	4,000
	13.0%
	15,000
	11.34%
	15000

	E
	4,000
	12.5%
	19,000
	11.34%
	19000

	F
	2,000
	12.0%
	21,000
	11.34%
	21000

	G
	2,000
	11.0%
	23,000
	11.34%
	0

	H
	2,000
	10.0%
	25,000
	12.27%
	0

	I
	2,000
	9.0%
	27,000
	12.27%
	0

	
	
	
	Capital Budget:
	21000

	Whichever projects IRR exceeds the hurdle rate (WACC rate) should be accepted.


As the cumulative cost of the projects increasing, we have to use the corresponding WACC of the new budget for evaluation.
The return on project G falls below the adequate WACC, therefore it shouldn’t be accepted as well as projects H and I.

The information we can read from the table is that projects A through F should be accepted and PNC will need a budget equals to $21 million. In terms of new stock that is approximately $15 million issuance in total value.
The graph below illustrates the projects` IRR and PNC’s WACC in for different budgets.
Figure 2 Project evaluation
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The optimal budget ($21 million) is the intersection of the two curves.
Problem 11
11. Both debt and preferred stock have market prices that are reasonably close to their book values, but the common stock sells for about 3.38 times book.  Are either the book or the market value capital structures consistent with the target capital structure?  How does the choice of capital structures affect the calculated WACC?  If the target structure varies from the actual structure, how should the company deal with this situation going forward, i.e., should it affect how the company raises new capital, and the WACC used in capital budgeting? 

The table below (Table 10) compares the different capital structures. The book values has been acquired from PNC’s 2004 Balance Sheet.

Table 10

	 
	Book Value
	Weights
	Market Value
	Weights
	Target

	Debt:
	$9,239 
	33.0%
	$9,239 
	13.72%
	15.00%

	Preferred:
	$2,206 
	7.9%
	$2,206 
	3.28%
	2.00%

	Common:
	$16,536 
	59.1%
	$55,892 
	83.00%
	83.00%

	 
	$27,981 
	100.0%
	$67,337 
	100.00%
	100.00%

	Assumptions made: price of the bond and preferred stock haven't changed,

	
	but the common stock sells 3.38 times higher
	


Table 11

	
	target
	book
	market
	
	cost

	bond
	0.68%
	1.49%
	0.62%
	
	4.51%

	preferred
	0.11%
	0.45%
	0.19%
	
	5.70%

	common
	9.59%
	6.83%
	9.59%
	
	11.55%

	WACC
	10.38%
	8.76%
	10.39%
	
	


(Weighted Average Cost of Capital structures comparison)

The market value capital structure  seems consistent with the target capital structure, there is only a small difference between the market weights of the debt and preferred stock and the target weights.

Since the cost of debt, preferred stock, and equity differ the weights will determine the cost of capital, in other words how much of each type of funds the company uses. For example if the company sells more bonds, the WACC will be lower. If it sells more common stock, the WACC will be higher.

If the target structure varies from the actual structure, the company will raise funds accordingly. In our case, the actual ratio of debt is lower than it is in the target structure, so PNC will issue more bonds until it reaches the desired ratios.
Problem 12
12. If PNC’s potential capital budgeting projects vary in risk, should the same WACC be used to evaluate all projects? 

No, because the riskier the project is the higher the cost of capital. Therefore PNC should adjust it’s WACC for evaluating projects that differ in riskiness. (Brigham, 2005)
Problem 13
13. Suppose PNC needs funds for one year to support its Spanish operations, and it could borrow in Europe using debt denominated in euros at a rate of 7% or in the U.S. with dollar-denominated debt at a rate of 6%.  The current exchange rate is 1.15 dollars per euro, but the dollar is expected to appreciate against the euro to 1.13 by year’s end.  Should PNC borrow in Europe or in the U.S. to support its Spanish operations?  If the planned expansion were in Iraq rather than Spain, how would that affect the decision as to where (not if) to finance the expansion?

First calculate the before tax cost of the debt in both countries than choose according the after tax cost.

The BT cost of the dollar-denominated debt is simply 6%. To calculate the cost of Euro-denominated debt we need to consider the exchange rates using Purchasing Power Parity. See the calculation in the table below (Table 12).

Table 12

	Euro Denominated Debt

	 
	 
	 

	Maturity  (year)
	1
	 

	Amount
	115
	 

	rf
	7.00%
	 

	rd
	6.00%
	 

	s (d/e)
	1.15
	 

	f (d/e)
	1.13
	 

	 
	 
	 

	 
	dollar
	euro

	borrowings
	115
	100

	rate
	6.00%
	7.00%

	Redemption
	121.9
	107

	R. in dollars
	121.9
	120.91

	Cost of debt
	6.00%
	5.14%

	AT
	3.60%
	3.08%


 The cost of Euro-denominated debt is only 3.08% after tax. PNC will be better off by borrowing in Europe.
If the planned expansion were in Iraq PNC should be more concerned about the risk involved.
The new Iraqi dinar, introduced in October, is now virtually worthless: It takes 1,460 dinars to equal $1, according to Bloomberg financial news service.

But dinar trade is thriving on the Internet. 

Internet auctioneer eBay, for example, lists 622 auctions of new Iraqi dinars, in lots from 1,000 to 5 million. Dozens of Web sites, such as www.BuyDinarsHere.com, www.DinarTrade.com and www.InvestInDinar.com, sell dinars to U.S. investors.

The lure: Investors remember that the Kuwaiti dinar plunged to 10 cents after Iraq invaded Kuwait. It's worth $3.39 now. 

The Iraqi dinar sold for as much as $3 before the first Gulf War. And Iraq sits on the world's second-largest oil reserves, an enormous asset. "Even if it goes up to one penny per dinar, that's a lot of money," says Mahmoud Shalabi, president of SilverDinar.com. 

Currently, a 250,000 dinar note is worth about $171. At a penny per dinar, the same note would be worth $2,500. 

Interest has cooled since the U.S. handed power to the Iraqis. "Before the handover of Iraq, business was phenomenal," says Marshall Donnerbauer, president of InvestInDinar.com. "All the soldiers and contractors wanted to be investors before that." 

The insurgency hasn't helped business. "It depends on the news," says Katja Morgenstern, president of Dinar Trading Company, which runs www.buydinar.com. "If it's a bad week, business is slow."

Risks for investors are enormous. If Iraq inflates its currency or otherwise devalues it, dinars could get demolished. Further civil strife also could clobber the currency. Speculators who bought dinars early are sitting on big losses. Other problems:

•Pricing. Dinar exchange rates vary widely, and only large institutions can get 1,460 dinars to the dollar. Dinar Trading Company offered 1 million dinars for $1,345 Monday. Dinar Trade offered 1 million dinars for $1,050. "There are lots of different prices around," says Shalabi. "Everyone has his own price."

•Liquidity. Most dealers who sell dinars won't buy them, and U.S. banks won't buy them either. You can, however, sell dinars on eBay. Monday, 1 million dinars were being offered for $840 to $940. 

•Fraud. Unlike the worthless Saddam-era dinars, new dinars are difficult to counterfeit. But some investors have ordered dinars from unscrupulous dealers and never received them, Morgenstern says. 

Donnerbauer says there's a side benefit to holding millions of dinars. "I'm not a rich guy," he says. "But it's a good way to simulate being rich." (Investors, 2004)
If PNC borrow Euro-denominated debt, than it needs to be exchanged to Iraqi dinar, and after a year the dinar needs to be exchanged to Euro, and dollar.

The loss on all these transactions would cut all the benefits off and more from the European borrowings.
Summary and Conclusion

WACC is determined by the sum of the cost of the capital structure components multiplied by the weight determined by the capital structure. Even though the cost of debt is the lowest, a company can not raise all of its capital from debt, because it lowers the debt to asset ratio increasing the risk associated in investing in the company. It will be less appealing to long term investors. Also the principle of debt must be repaid at maturity unlike the revenue from stock sales. By holding a good ratio of capital structure investors will keep investing in the company and the price of the stock will stay high. The targeted capital structure which is consistent with the market value capital structure seems to be a good mix of funding.
PNC also needs to look for opportunities like borrowing in foreign markets, because it helps to keep the costs down and allocate the resources to projects with high return. This way PNC can satisfy the stockholders and be able to profitably operate in the long run and reach sustainable growth.
Recommendations

Cost of debt: what to do with bonds?
Currently PNC has 2 types of bond outstanding. Calculating the yields shows that the company should call bond B, because the yield to call is lower than the yield to maturity. This is true for the current market conditions, but it should be reevaluated as the market interest rates change. The yield curve of the bonds implies that the company is stable, the yield on long term bonds is only slightly higher than the yield on short term securities.
The cost of preferred stock
If PNC chooses to raise capital by selling preferred stock (which it wont really need given the current capital structure and the required budget), it should issue sinking fund, this has the lowest cost over the years: 5.70%. It is only true if the flotation cost is 2% as it is given. Since the flotation cost has bigger impact on the sinking fund then it has on the perpetual non-callable preferred stock PNC should choose the regular preferred over the sinking fund as the flotation cost raises above 4.5%.
The cost of equity
Calculating the cost of equity with three different methods gives us almost the same results. We choose the 11.55% rather than taking the average of the results, because it is a conservative choice and this number reflects the market risk the best. Also OBYRP is more of a guess and DCF is off because of the overprized stock.
New Stock
With the issuance of new stock the number of outstanding common stocks will increase, but the value of the company barely changes. That causes depreciation in stock price. Also the flotation cost will increase with the number of shares issued and so adjust the cost of equity according to the number of new shares issued. The discounted cash flow method gives us the best estimate of the changing cost of equity. The recommended amount of issuance for new common stock is 953,000 shares. This will raise enough money to finance the desired projects.
What is PNCs WACC?
Powerline Network Corporations weighted average cost of capital is 10.38%. This is close to the industry average and a good mix of funds. This number is consistent with the market capital structure which structure is relatively easy to maintain over the next couple years. The WACC can be used as a criterion to evaluate projects. For projects that risk is differ from the corporate risk the WACC should be adjusted accordingly.
Budget and WACC
The $2.4 million in retained earnings can finance a capital budget up to $2,892 thousand before PNC has to sell new stock. With the sale of new stock the cost of equity will increase which will also increase the WACC. There is an optimal budget for the given environment and opportunities, and so a board of directors should try to get most out of the opportunities. It is discussed under the next topic.
Project evaluation and budgeting
As a general rule we will accept projects with higher IRR than the companies WACC. In this evaluation process we need to look at the cumulative affect of the projects on the company, adjust the company’s budget and WACC to the necessary funds. As long as the next available project’s IRR is higher than the adjusted WACC we accept it. The best result can be achieved by undertaking project A through F and raise the budget up to $21 million.
Capital structure

The current capital structure is consistent with the market capital structure, the only thing the PNC should do is not to sell preferred stock (sinking fund) until it’s part in the structure falls back to 2% and the debt will raise to 15%. With the given situation, it is sufficient for PNC to sell only common stock ($15 million) and bonds, preferable Euro-denominated bonds ($3.1 million) to reach the target budget.
Projects with different risks
As it was discussed earlier the WACC has to be adjusted for projects with different risk. If a project’s risk is higher it will increase the WACC because the company engaged with riskier projects has to pay more risk premium for investors.

Foreign-denominated bonds
As far as the Spanish expansion goes, PNC should borrow in Europe next year and keep looking for similar opportunities. If the investment would be in Iraq the exchange of the funds from Euro to Iraqi dinar would cost a little bit for PNC since usually there is gap between the bid and ask price of the foreign currencies. The amount of risk involved is also a huge factor, so I would recommend to borrow domestically for such an investment.
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Returns the yield on a security that pays periodic interest. Use YIELD to calculate bond yield.

If this function is not available, and returns the #NAME? error, install and load the Analysis ToolPak add-in.


How?

1. On the Tools menu, click Add-Ins. 

2. In the Add-Ins available list, select the Analysis ToolPak box, and then click OK. 

3. If necessary, follow the instructions in the setup program. 

Syntax
YIELD(settlement,maturity,rate,pr,redemption,frequency,basis)

Important  Dates should be entered by using the DATE function, or as results of other formulas or functions. For example, use DATE(2008,5,23) for the 23rd day of May, 2008. Problems can occur if dates are entered as text.

Settlement   is the security's settlement date. The security settlement date is the date after the issue date when the security is traded to the buyer.

Maturity   is the security's maturity date. The maturity date is the date when the security expires.

Rate   is the security's annual coupon rate.

Pr   is the security's price per $100 face value.

Redemption   is the security's redemption value per $100 face value.

Frequency   is the number of coupon payments per year. For annual payments, frequency = 1; for semiannual, frequency = 2; for quarterly, frequency = 4.

Basis   is the type of day count basis to use.

Basis

Day count basis

0 or omitted

US (NASD) 30/360

1

Actual/actual

2

Actual/360

3

Actual/365

4

European 30/360


Remarks 

· Microsoft Excel stores dates as sequential serial numbers so they can be used in calculations. By default, January 1, 1900 is serial number 1, and January 1, 2008 is serial number 39448 because it is 39,448 days after January 1, 1900. Microsoft Excel for the Macintosh uses a different date system as its default. 

· The settlement date is the date a buyer purchases a coupon, such as a bond. The maturity date is the date when a coupon expires. For example, suppose a 30-year bond is issued on January 1, 2008, and is purchased by a buyer six months later. The issue date would be January 1, 2008, the settlement date would be July 1, 2008, and the maturity date would be January 1, 2038, which is 30 years after the January 1, 2008, issue date. 

· Settlement, maturity, frequency, and basis are truncated to integers. 

· If settlement or maturity is not a valid date, YIELD returns the #VALUE! error value. 

· If rate < 0, YIELD returns the #NUM! error value. 

· If pr ≤ 0 or if redemption ≤ 0, YIELD returns the #NUM! error value. 

· If frequency is any number other than 1, 2, or 4, YIELD returns the #NUM! error value. 

· If basis < 0 or if basis > 4, YIELD returns the #NUM! error value. 

· If settlement ≥ maturity, YIELD returns the #NUM! error value. 

· If there is one coupon period or less until redemption, YIELD is calculated as follows: 
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where:

A = number of days from the beginning of the coupon period to the settlement date (accrued days).

DSR = number of days from the settlement date to the redemption date.

E = number of days in the coupon period.

· If there is more than one coupon period until redemption, YIELD is calculated through a hundred iterations. The resolution uses the Newton method, based on the formula used for the function PRICE. The yield is changed until the estimated price given the yield is close to price. 

Example
The example may be easier to understand if you copy it to a blank worksheet.


How to copy an example

1. Create a blank workbook or worksheet. 

2. Select the example in the Help topic. 

Note  Do not select the row or column headers.
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Selecting an example from Help

3. Press CTRL+C. 

4. In the worksheet, select cell A1, and press CTRL+V. 

5. To switch between viewing the results and viewing the formulas that return the results, press CTRL+` (grave accent), or on the Tools menu, point to Formula Auditing, and then click Formula Auditing Mode. 

  

1

2

3

4

5

6

7

8

A

B

Data

Description

February 15, 2008

Settlement date

November 15, 2016

Maturity date

5.75%

Percent coupon

95.04287

Price

$100

Redemption value

2

Frequency is semiannual (see above)

0

30/360 basis (see above)

Formula

Description (Result)

=YIELD(A2,A3,A4,A5,A6,A7,A8)

The yield, for the bond with the terms above (0.065 or 6.5%)
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Returns the internal rate of return for a series of cash flows represented by the numbers in values. These cash flows do not have to be even, as they would be for an annuity. However, the cash flows must occur at regular intervals, such as monthly or annually. The internal rate of return is the interest rate received for an investment consisting of payments (negative values) and income (positive values) that occur at regular periods.

Syntax
IRR(values,guess)

Values   is an array or a reference to cells that contain numbers for which you want to calculate the internal rate of return.

· Values must contain at least one positive value and one negative value to calculate the internal rate of return. 

· IRR uses the order of values to interpret the order of cash flows. Be sure to enter your payment and income values in the sequence you want. 

· If an array or reference argument contains text, logical values, or empty cells, those values are ignored. 

Guess   is a number that you guess is close to the result of IRR.

· Microsoft Excel uses an iterative technique for calculating IRR. Starting with guess, IRR cycles through the calculation until the result is accurate within 0.00001 percent. If IRR can't find a result that works after 20 tries, the #NUM! error value is returned. 

· In most cases you do not need to provide guess for the IRR calculation. If guess is omitted, it is assumed to be 0.1 (10 percent). 

· If IRR gives the #NUM! error value, or if the result is not close to what you expected, try again with a different value for guess. 

Remarks
IRR is closely related to NPV, the net present value function. The rate of return calculated by IRR is the interest rate corresponding to a 0 (zero) net present value. The following formula demonstrates how NPV and IRR are related:

NPV(IRR(B1:B6),B1:B6) equals 3.60E-08 [Within the accuracy of the IRR calculation, the value 3.60E-08 is effectively 0 (zero).]

Example
The example may be easier to understand if you copy it to a blank worksheet.


How to copy an example

1. Create a blank workbook or worksheet. 

2. Select the example in the Help topic. 

Note  Do not select the row or column headers.
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Selecting an example from Help

3. Press CTRL+C. 

4. In the worksheet, select cell A1, and press CTRL+V. 

5. To switch between viewing the results and viewing the formulas that return the results, press CTRL+` (grave accent), or on the Tools menu, point to Formula Auditing, and then click Formula Auditing Mode. 

  

1

2

3

4

5

6

7

A

B

Data

Description

-70,000

Initial cost of a business

12,000

Net income for the first year

15,000

Net income for the second year

18,000

Net income for the third year

21,000

Net income for the fourth year

26,000

Net income for the fifth year

Formula

Description (Result)

=IRR(A2:A6)

Investment's internal rate of return after four years (-2%)

=IRR(A2:A7)

Internal rate of return after five years (9%)

=IRR(A2:A4,-10%)

To calculate the internal rate of return after two years, you need to include a guess (-44%)
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Calculates the net present value of an investment by using a discount rate and a series of future payments (negative values) and income (positive values).

Syntax
NPV(rate,value1,value2, ...)

Rate   is the rate of discount over the length of one period.

Value1, value2, ...   are 1 to 29 arguments representing the payments and income.

· Value1, value2, ... must be equally spaced in time and occur at the end of each period. 

· NPV uses the order of value1, value2, ... to interpret the order of cash flows. Be sure to enter your payment and income values in the correct sequence. 

· Arguments that are numbers, empty cells, logical values, or text representations of numbers are counted; arguments that are error values or text that cannot be translated into numbers are ignored. 

· If an argument is an array or reference, only numbers in that array or reference are counted. Empty cells, logical values, text, or error values in the array or reference are ignored. 

Remarks
· The NPV investment begins one period before the date of the value1 cash flow and ends with the last cash flow in the list. The NPV calculation is based on future cash flows. If your first cash flow occurs at the beginning of the first period, the first value must be added to the NPV result, not included in the values arguments. For more information, see the examples below. 

· If n is the number of cash flows in the list of values, the formula for NPV is: 
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· NPV is similar to the PV function (present value). The primary difference between PV and NPV is that PV allows cash flows to begin either at the end or at the beginning of the period. Unlike the variable NPV cash flow values, PV cash flows must be constant throughout the investment. For information about annuities and financial functions, see PV. 

· NPV is also related to the IRR function (internal rate of return). IRR is the rate for which NPV equals zero: NPV(IRR(...), ...) = 0. 

Example 1
The example may be easier to understand if you copy it to a blank worksheet.


How to copy an example

1. Create a blank workbook or worksheet. 

2. Select the example in the Help topic. 

Note  Do not select the row or column headers.
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Selecting an example from Help

3. Press CTRL+C. 

4. In the worksheet, select cell A1, and press CTRL+V. 

5. To switch between viewing the results and viewing the formulas that return the results, press CTRL+` (grave accent), or on the Tools menu, point to Formula Auditing, and then click Formula Auditing Mode. 

  

1

2

3

4

5

6

A

B

Data

Description

10%

Annual discount rate

-10,000

Initial cost of investment one year from today

3,000

Return from first year

4,200

Return from second year

6,800

Return from third year

Formula

Description (Result)

=NPV(A2, A3, A4, A5, A6)

Net present value of this investment (1,188.44)

In the preceding example, you include the initial $10,000 cost as one of the values, because the payment occurs at the end of the first period.

Example 2
The example may be easier to understand if you copy it to a blank worksheet.


How to copy an example

1. Create a blank workbook or worksheet. 

2. Select the example in the Help topic. 

Note  Do not select the row or column headers.
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Selecting an example from Help

3. Press CTRL+C. 

4. In the worksheet, select cell A1, and press CTRL+V. 

5. To switch between viewing the results and viewing the formulas that return the results, press CTRL+` (grave accent), or on the Tools menu, point to Formula Auditing, and then click Formula Auditing Mode. 

  

1

2

3

4

5

6

7

8

A

B

Data

Description

8%

Annual discount rate. This might represent the rate of inflation or the interest rate of a competing investment.

-40,000

Initial cost of investment

8,000

Return from first year

9,200

Return from second year

10,000

Return from third year

12,000

Return from fourth year

14,500

Return from fifth year

Formula

Description (Result)

=NPV(A2, A4:A8)+A3

Net present value of this investment (1,922.06)

=NPV(A2, A4:A8, -9000)+A3

Net present value of this investment, with a loss in the sixth year of 9000 (-3,749.47)

In the preceding example, you don't include the initial $40,000 cost as one of the values, because the payment occurs at the beginning of the first period.
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Goal Seek is part of a suite of commands sometimes called what-if analysis (what-if analysis: A process of changing the values in cells to see how those changes affect the outcome of formulas on the worksheet. For example, varying the interest rate that is used in an amortization table to determine the amount of the payments.) tools. When you know the desired result of a single formula (formula: A sequence of values, cell references, names, functions, or operators in a cell that together produce a new value. A formula always begins with an equal sign (=).) but not the input value the formula needs to determine the result, you can use the Goal Seek feature available by clicking Goal Seek on the Tools menu. When goal seeking (goal seek: A method to find a specific value for a cell by adjusting the value of one other cell. When goal seeking, Excel varies the value in a cell that you specify until a formula that's dependent on that cell returns the result you want.), Microsoft Excel varies the value in one specific cell until a formula that's dependent on that cell returns the result you want.
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