Radstone Company
A Case Study of Modigliani-Miller Capital Structure Theory
Part 1- Static Theory
An ongoing debate in financial theory centers on how financial leverage affects a company's value and stock price. Can a company boost its overall worth by choosing an optimal mix of debt and equity? The company’s combination of debt and equity financing is known as its capital structure. The fundamental concepts of capital structure and the impact of financial policies on firm value were explored by Nobel Prize winners Modigliani and Miller in 1958 and 1963.1.

The key question is: Does debt financing create value? If so, how? If not, why do so many financial managers pursue the combination of securities that has the greatest overall impact on the firm's market value? 

This case presents a straightforward model of the Modigliani-Miller theorem to illustrate the benefits of debt financing and to explore whether an optimal capital structure exists that maximizes the firm's value. However, it neglects other market imperfections, such as bankruptcy and agency issues among security holders, that could impact the firm's value.

Radstone, Inc., a well-known stone fabrication company, was established five years ago to capitalize on a new continuous fabrication process. Radstone's founders, Jim Rad and Mick Rad, had worked in the research department of a major integrated-stone fabrication firm, but when that company decided not to adopt the new process, they started their own business. One benefit of the new process was that it required relatively little capital compared to a typical fabrication company, allowing them to avoid issuing debt and maintain full ownership. However, the company has now reached a point where outside funding is essential to meet its growth goals. As a result, they have decided to leverage the company by exchanging some of their shares for new debt. 

Currently, the company has a market capitalization of $5 million and 100,000 outstanding shares. It consistently generates $1,538,461.5 in earnings before interest and taxes (EBIT). The corporate tax rate is 25 percent, and all earnings are paid out as dividends. The company is assessing the impact of a $2 million or $2.5 million debt–equity exchange on its cost of capital and overall value. The cost of debt is 10 percent, and the current cost of capital is 20 percent. Any investment in net working capital and capital expenditure equals its depreciation allowances. 
	Table 1
	Current
Capital Structure
	Debt
$2,000,000 
	Debt
$2,500,000 

	 
	
	
	

	Pure Business Cash Flows:
	 
	 
	 

	  EBIT                            
	 
	 
	 

	  Taxes (25%)                   
	 
	 
	 

	Net Income
	 
	 
	 

	  +Depreciation                    
	 
	 
	 

	   -Capital Exp.                
	 
	 
	 

	  -Change in net working capital
	 
	 
	 

	  Free Cash Flow                    
	 
	 
	 

	Unlevered WACC                 
	 
	 
	 

	Value of Pure Business Flows:(FCF/Unlevered WACC) 
	 
	 
	 

	                                     
	 
	 
	 

	Financing Cash Flows
	 
	 
	 

	  Interest at 10%
	 
	 
	 

	  Tax Reduction                                                      
	 
	 
	 

	Pretax Cost of Debt                  
	 
	 
	 

	Value of Financing Effect:
	 
	 
	 

	(Tax Reduction/Pretax Cost of Debt
	 
	 
	 

	Total Value (Sum of Values of Pure Business Flows and Financing Effects
	 
	 
	 



	Table 2
	Current
Capital Structure
	Debt
 
	Debt
 

	 
	
	
	

	Book Value of Debt               
	$                  -
	$2,000,000
	$2,500,000

	Book Value of Equity              
	$5,000,000
	$3,000,000
	$2,500,000

	V=D+E
	$5,000,000
	$5,000,000
	$5,000,000

	Market Value of Debt              
	
	$2,000,000
	$2,500,000

	Market Value of Equity         
	
	
	

	V=D+E
	
	
	

	Pretax Cost of Debt                   
	10.00%
	10.00%
	10.00%

	After-Tax Cost of Debt 
	7.50%
	7.50%
	7.50%

	Market Value Weights of
	
	
	

	  Debt   
	
	
	

	  Equity
	
	
	

	Cost of Equity        
	20.00%
	
	

	Weighted-Average Cost of Capital      
	20.00%
	
	

	EBIT                           
	$ 1,538,461.50
	$   1,538,461.50
	$    1,538,461.50

	  Taxes (25%)       
	 
	 
	 

	Net Income
	 
	 
	 

	+ Depreciation
	 
	 
	 

	-change in NWC
	 
	 
	 

	 -Capital exp.
	 
	 
	 

	Free Cash Flow     
	 
	 
	 

	Value of Firm (FCF/WACC)       
	 
	 
	 



	Table 3
	Current
Capital Structure
	Debt
 
	Debt
 

	 
	
	
	

	Cash Flow to Debtholders (interest)
	 
	 
	 

	Pretax Cost of Debt             
	 
	 
	 

	Value of Debt:(Interest/Rd)       
	 
	 
	 

	Cash Flow to Shareholders:
	 
	 
	 

	  EBIT                          
	 
	 
	 

	   Interest                                    
	 
	 
	 

	  Pretax Profit     
	 
	 
	 

	  Taxes (25%)         
	 
	 
	 

	  Net Income        
	 
	 
	 

	  + Depreciation                     
	 
	 
	 

	- change in NWC
	 
	 
	 

	   - Capital exp.                  
	 
	 
	 

	Cash Flow to Shareholders:
	 
	 
	 

	Cost of Equity   
	 
	 
	 

	Value of Equity (FCFEquity/RE)   
	 
	 
	 

	Value of Equity plus Value of Debt  
	 
	 
	 



Questions:
a. What is the value of the firm under each capital structure?
b. What is the cost of equity and weighted average cost of capital for each capital structure?
c. What is the value of the tax shield at each level of debt financing?
d. Why does the value of the firm change, and specifically, where do the changes occur?
e. As the firm leverages up, how does the increase in value get apportioned between debtholders and stockholders?
f. What is the price per share under each capital structure?
g. Are the shareholders better or worse off? Explain
Part 2- Dynamic Capital Structure of Modigliani-Miller- Adjusted Present Value (APV) 
The Company generated $1,465,201.43 in earnings before interest and taxes (EBIT) last year and is expected to increase by 5 percent for the next 3 years, and thereafter at a constant rate of 3 percent in perpetuity.  The expected interest expense is also expected to grow over the next 3 years before the capital structure becomes constant. The cost of debt is 10 percent, and the Company’s cost of capital currently is 20 percent. Any investment in net working capital and capital expenditure equals its depreciation allowances. The corporate tax rate is 25 percent. Using information from part one, answer the following questions for both levels of financing:
a. What is the estimated terminal unlevered value of the firm (i.e., the value at Year 3 immediately after the FCF at Year 3)?
b. What is the current unlevered value of the firm? 
c. What is the terminal value of the tax shield at Year 3? 
d. What is the current value of the tax shield? 
e. What is the current total value? 


Note for this case.
The value of the firm equals the market value of the debt plus the market value of the equity (firm value identity V = D + E). The optimal capital structure is that debt/equity mix that simultaneously (a) maximizes the value of the firm, (b) minimizes the weighted average cost of capital, and (c) maximizes the market value of the common stock.

The goal of managing capital structure is to maximize the firm's value.
The cash flow identity is similar to the balance sheet identity:
Cash Flow from Assets (CFFA) = Cash Flow to Creditors (CFdebtholders )+ Cash Flow Stockholders

CFFA = Operating cash flow – net capital spending – changes in net working capital

Operating cash flow (OCF) = EBIT + depreciation – taxes

Net capital spending (NCS) = ending fixed assets – beginning fixed assets + depreciation

Changes in NWC = ending NWC – beginning NWC

Cash Flow to Creditors and Stockholders

Cash flow to creditors = interest paid – net new borrowing = interest paid – (ending long-term debt – beginning long-term debt)

Cash flow to stockholders = dividends paid – net new equity or 
FC Equityholders = dividends paid – (ending common stock, and Treasury stock – beginning common stock, and Treasury stock).
Using the above equation, we can write CFAssets = CFDebt +CFequityholders, 
 Or CF = Levered CF + I 		where I =Rd .D, 
Substituting in equation, we have
CF = (EBIT - Rd .D)(1- TC)+ I= EBIT(1 - TC) + TC.Rd.D 

The Modigliani-Miller Capital Structure theory with Tax Shield and No growth- Adjusted Present value (APV)
The APV model is based on dividing the total value of a company into its operating value and its tax shield. The value of the operation is estimated by the present value of its after-tax operating income (EBIT), discounted at the cost of capital appropriate for the firm’s level of business risk. The value of the tax shield is the present value of the tax savings from interest deductions.


One of the important assumptions of the model is that the tax shield is discounted at the cost of debt.


where 	 

The relationship in the above equation is derived by decomposing the operating cash flows between the equity and debt holders.

If the cash flow to shareholders is divided by its own cost of capital (RU) and the cash flow to the debt holders by its own cost of debt (Rd), we would have:







The cost of equity of a levered firm, REL, equals the cost of equity of an unlevered firm, REU, plus a risk premium that depends on the firm’s financial leverage and the tax rate.


Dynamic Capital Structures and the Adjusted Present Value (APV) and Growth
With dynamic capital structures, the value of the company can be broken into two components: the portion attributable to unlevered operations and the tax shield.
APV = Present value of all 		+ 	Present value of interest tax shield
 equity finance Investment 		associated with the debt financing.




This model assumes that debt and interest expense are not risky and that the interest tax saving is discounted at the cost of debt. However, when the company’s capital structure is changing over time, the interest tax savings should be discounted at the unlevered cost of equity, as shown in the equation below.




 UNFCF =unlevered free cash flow
UTFCF =unlevered terminal free cash flow
REU = unlevered cost of equity
RLE = levered cost of equity
Rd =cost of debt
TC =Corporate Tax rate

1. The original paper is Franco Modigliani and Merton Miller, “The Cost of Capital, Corporation Finance and the Theory of Investment,” American Economic Review (June 1958). Modigliani, F.; Miller, M. (1963). "Corporate Income Taxes and the Cost of Capital: A Correction," American Economic Review, June 1963. 
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