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SESSION 1
ENTERPRISE CYCLE

KEY TAKEAWAYS 

1. The enterprise cycle is the process that describes how a firm converts its equity capital into a profit. The cycle has four parameters: equity, assets, sales, and profits. A firm needs capital – a mix of owners’ equity and borrowing – to acquire assets. Assets are managed to generate sales. Expenses are deducted from sales to produce a profit. Some or all of that profit is then retained in the firm to increase its capital base. A larger capital base allows the firm to grow by acquiring more assets and generating more sales.

2. Business risk and financial risk are two risks borne by the company’s owners who hold the company’s equity capital. Business risk originates from the type of assets the firm holds. Riskier assets means higher business risk. Financial risk originates in the amount of debt the company uses to finance its assets. When a company uses more debt relative to equity, we say that debt capital increases its financial leverage and raises its financial risk.

3. Four drivers of business performance power the enterprise cycle. These four drivers are the firm’s capital structure (assets divided by equity), its asset turnover (sales divided by assets), its net profit margin (net profit divided by sales), and its profit retention rate (retained profit divided by net profit). 

4. The asset-to-equity ratio (assets per dollar of equity) measures the extent to which a company uses debt to finance its assets. A higher ratio indicates more debt relative to equity. In this case, we say that the firm’s financial leverage has increased and its financial risk has gone up. 

5. Asset turns (sales per dollar of assets) measures a company’s ability to generate sales from its assets. 

6. Net profit margin (net profit per dollar of sales) measures a company’s ability to convert its sales into profit. 

7. The profit retention rate (retained profit per dollar of net profit) measures the proportion of net profit that is not distributed to owners in the form of dividends. A higher retention rate allows the firm to grow faster. 

8. Return on equity (net profit per dollar of equity capital) measures the profitability of a company to its owners.
 
9. The self-sustainable growth rate is the rate at which a company can grow by increasing its equity capital only through profit retention. 

10. The income statement is a financial statement that shows you how much profit a company made during the year and how that profit is calculated.

11. The balance sheet is a financial statement that gives the amount of assets a company owns and the combination of equity and debt capital it employs to finance these assets.
TEST YOURSELF
1.1  Consider the following information about SIMCO, a company in the same sector as REFCO. SIMCO has equity of $21 million and debt of $29 million. A year later, it generated sales of $90 million and a net profit of $3.392 million of which $1.502 million was paid out in dividends. Based on that information, answer the following questions about SIMCO:
1) What are its capital employed and invested capital? 
2) What are its three capital structure ratios? 
3) What is its initial balance sheet? 
4) What is its year-end income statement? 
5) What is its asset turnover? 
6) What is its net profit margin? 
7) What is its retention rate? 
8) What is its payout ratio? 
9) What is its return on equity? 
10) What is its sustainable growth rate? 
11) What is its year-end balance sheet?
1.2. 	During the session Ben asked Joe why REFCO needs assets. Joe replied that without assets, REFCO could not generate sales and profits. Could you think of a different business model that would allow REFCO to operate with practically no assets and still make a profit?   

          
ANSWER TO THE TEST QUESTION 
1.1  1) Capital employed = Equity + Debt = 21 million + 29 million = 50 million
      Invested capital = Capital employed = 50 million
2) Capital structure ratio no. 1  =  Asset/Equity = (50 million/21 million) = 2.38
    Capital structure ratio no. 2  =  Debt/Equity  = (29 million/21 million) = 1.38
    Capital structure ratio no. 3  =  Debt/Capital = (29 million/50 million) = 58%
	3)  
	INVESTED CAPITAL           $50 million
	CAPITAL EMPLOYED          $50 million


  
4)    Sales		90,000,000
       Expenses	86,608,000  (Sales minus net profit)
       Net profit	  3,392,000
  5)  Asset turns = Sales/Capital = 90 million/50 million = 1.80
  6)  Net profit margin = Net profit/Sales = 3.392 million/90 million = 3.77%
  7)  Retained earnings = (3.392 million – 1.502 million) = 1.89 million
       Retention rate = Retained earnings/Net profit = 1.89 million /3.392 million = 55.72%
  8)  Payout ratio = 1 – Retention rate = 1 – 55.72% = 44.28%
  9)  Return on equity = Net profit/Equity = 3.392 million/21 million = 16.15%
10)  SGR = Growth in equity = Retained earnings/Initial equity = 1.89 million/21 million = 9%
11)  Invested capital = Capital employed = 50 million × (1 + 9%) = 54.5 million
1.2  REFCO could operate as a pure intermediary, connecting manufacturers with distributors and earning a commission, much like a real estate agent matches buyers and sellers of homes. In this model, REFCO would require only minimal infrastructure: an office, a phone, and a computer, all of which could be rented. Manufacturers would ship refrigerators directly to distributors, eliminating the need for warehouses, trucks, inventory, or accounts receivable.


SESSION 2
PERFORMANCE DRIVERS

KEY TAKEAWAYS 

1. Companies must manage their enterprise cycle holistically and efficiently by optimizing the cycle’s four drivers of business performance. These are the firm’s capital structure (assets divided by equity), its asset turnover (sales divided by assets), its net profit margin (net profit divided by sales), and its profit retention rate (retained profit divided by net profit). 
2. The asset-to-equity ratio (assets per dollar of equity) measures the extent to which a company uses debt to finance its assets. A higher ratio indicates more debt financing relative to equity financing, a higher financial leverage, and a higher financial risk. However, only firms with low business risk can afford to take on high financial risk because low business risk companies have assets that generate stable and predictable streams of income that allow them to borrow more than higher business risk companies. 
3. Asset turns (sales per dollar of assets) measures the efficiency with which a company manages its assets to generate sales. Everything else the same, a higher asset turnover indicates a higher efficiency of asset use. But a company’s ability to raise its asset turnover is constrained by the type of assets it holds and the sector in which it operates.  
4. Net profit margin (net profit per dollar of sales) measures a company’s ability to convert its sales into profit. Everything else the same, a higher net profit margin signals that the company enjoys pricing power and is able to control its expenses. But a company’s ability to raise its net profit margin is constrained by its cost structure and the degree of competition in the sector in which it operates. 
5. The profit retention rate (retained profit per dollar of net profit) measures the proportion of net profit that is not distributed to owners in the form of dividends. A higher retention rate allows the firm to grow faster. A company, however, should only retain the amount of profit it can invest at a higher return than the return its owners could earn on an alternative venture with the same risk as the company.
6. Return on equity measures the overall profitability of a company to its owners. It is equal to the product of the first three drivers of business performance. 
7. The mother of all business objectives is to raise the company’s market value above its book value. Yesterday profits and past growth are fine but they do not always translate into a higher company value because value is related to future profits, not past profits. Value is a forward-looking, market-based measure of what a company is worth today based on that company’s capacity to generate a long-term stream of future profits. 
8. Corporate wealth creation. Management creates wealth for owners when they develop and implement a unique business model and establish durable and valuable relationships with all the firm’s stakeholders.
TEST YOURSELF 

2.1	Go back to the test question at the end of the session 1 that provides financial data for  SIMCO, a company in the same sector as REFCO.
1) Compare SIMCO’s performance to that of REFCO’s. What can you conclude?
2) Decompose ROE for both companies according to formula 2.1
3) Assume that SIMCO is publicly traded in the stock market: it has 25 million shares outstanding currently trading at $2 per share. Is SIMCO creating more or less corporate wealth than REFCO? Why? 
2.2	In the discussion on business risk, Joe identifies two factors affecting a firm’s business risk. One factor is the stability and predictability of the firm’s revenue stream: firms with less stable and predictable revenue streams have higher business risk. The other factor is the firm’s cost structure: firms with higher fixed operating costs have higher business risk. To illustrate this phenomenon, consider two firms that have the same sales of $200 million and the same operating costs of $100 million, but different cost structure: 20 percent of Firm A’s costs are fixed and 80 percent are variable, while 80 percent of Firm B’s costs are fixed and  20 percent are variable. 
1) Assume that sales and variable costs are up 10 percent, what is the percentage change in the operating profit of each firm? 
2) Answer the same question if sales and variable costs are down 10 percent?
3) Which firm has the higher business risk?

ANSWERS TO THE TEST QUESTIONS 
2.1 The table below provides the value of several comparative financial metrics for both companies. SIMCO’s data are in the answers to question 1.1 session 1. REFCO’s data are in sessions 1 and 2.
1) SIMCO vs. REFCO:
	Metric
	Definition
	SIMCO
	REFCO

	ROE
	Profit/Equity
	16.15%
	12%

	Retention rate
	Retained Earnings/Profit
	55.72%
	50%

	Sustainable growth
	Retained Earnings/Equity
	  9%
	  6%

	Debt ratio
	Debt/(Debt + Equity)
	58%
	50%

	Equity multiplier
	Assets/Equity
	2.38
	2.00

	Asset turns
	Sales/Asset
	1.80
	2.00

	Net profit margin
	Profit/Sales 
	           3.77%
	  3%

	Book value of equity
	Year-end equity capital
	$22,890,000
	$10,600,000

	Market value
	Market value of equity
	$50,000,000
	$16,000,000

	P/B ratio
	Market /Book equity
	2.18
	1.51


	
	SIMCO is more profitable than REFCO (16.15% vs. 12%) and retains more equity than REFCO (it retention rate is 55.72 vs. 50%). As a result, SIMCO grows faster that REFCO (9% vs. 6%). You get SIMCO’s higher grow rate by dividing its retained profit of 1.89 million by its initial equity (21 million). Its higher profitability is driven by higher net profit margin (3.77% vs. 3%) and higher debt ratio (58% vs. 50%) which together more than offset a lower asset turns (1.80 vs. 2.00). 
2) Comparative ROE decomposition according to formula 2.1:
	REFCO
	ROE = 2.00 × 2.00 × 3.00% = 12.00%

	SIMCO
	ROE = 2.38 × 1.80 × 3.77% = 16.15%


3) SIMCO’s market capitalization is $50,000,000 ($2 per share times 25 million shares). The book value of its equity is $22,890,000 (initial book value of equity of $21 million, growing at 9 percent, that is, $21,000,000 times 1.09). SIMCO’s P/B ratio is thus 2.18 compared to 1.51 for REFCO. Conclusion: SIMCO creates more corporate wealth than RERFO, because it has a higher profitability (higher ROE) and is growing faster (95 vs. 6%). 
2.2 	Refer to the table below that summaries both firms sales, operating costs, and operating profit with sales up 10 percent (third and fifth columns) and sales down 10 percent (fourth and seventh columns). When sales fluctuate between plus and minus 10 percent, Firm A’s operating profit fluctuates between plus and minus 12 percent, while Firm B’s operating profit fluctuates between plus and minus 18 percent. Clearly, Firm B has more business risk than Firm A because its higher percentage of operating fixed costs generates an operating profit with a variability that is 50 percent wider then that of Firm B (18 percent vs.12 percent).
	
	FIRM A
	FIRM B

	
	Initial
	Sales +10%
	Sales -10%
	Initial
	Sales +10%
	Sales -10%

	Sales
	200
	220
	180
	200
	220
	180

	Fixed costs
	20
	20
	20
	80
	80
	80

	Variable costs
	80
	88
	72
	20
	22
	18

	Profit = 
Sales - Costs
	100
	112
	88
	100
	118
	82





		SESSION 3
INCOME STATEMENT

KEY TAKEAWAYS
1. The purpose of a company’s income statement is to calculate the net profit or loss the company has produced during a specific period of time, usually a month, a quarter, or a year. 

2. Net profit is calculated by subtracting expenses from sales. Expenses are separated into three categories: (1) Operating expenses (cost of goods sold; selling, general and administrative expenses; R&D expense; and depreciation expense); (2) Financial expense (interest on borrowed money); and (3) Tax expense.

3. Depreciation expense is generated by the acquisition of an asset with a useful life longer than one year. Because long-lived assets are used to generate sales over many years, their cost must be spread out during the entire period over which these assets are expected to produce sales. Annual depreciation expense is the portion of the total cost of an asset that has been allocated to the income statement in a particular year.
 
4. Sales and expenses are recorded in the income statement according to a system called accrual-based accounting. Accrual-based accounting, described in the following two points, differs from a cash-based accounting system that records a sale when a client pays its bill and records an expense when the company pays for that expense. 

5. According to accrual-based accounting, a sale is recorded in the income statement when the company ships goods or delivers services to its clients, not when the clients pay for the goods and services they bought. Payment is usually received later. This is known as the revenue-recognition principle, also called the realization principle.

6. According to the expense-recognition principle, an expense is recorded in the income statement in the same period that the corresponding revenue has been recognized, irrespective of when the expense is paid. For example, costs are added to COGS only when the goods are actually sold. This principle is also called the matching principle because it matches expenses with the revenues generated by those expenses. 


TEST YOURSELF
3.1 Based on the following information, construct SIMCO’s income statement: (1) gross profit margin is 20 percent; (2) net profit is $3.392 million; (3) borrowing is $29 million at 4 percent; (4) corporate tax rate is 20 percent; (5) net profit margin is 3.7689 percent; and (6) depreciation expense is $4.5 million.
3.2	Compare REFCO’s income statement in exhibit 3.1 to that of SIMCO, recalling that they are both in the same sector.
ANSWER TO THE TEST QUESTIONS 
3.1 To construct SIMCO’s income statement shown in the first two columns in the table below, start at the bottom with net profit and proceed upward towards sales using the information provided in the question and the calculations reported in the last column of the table below:
SIMCO Income Statement
	Sales
	90,000,000
	(2) divided by (5) 

	                              Cost of goods sold
	(72,000,000)
	20% of sales: given in (1)

	       Selling, general and admin. exp.
	   (8,100,000)
	Sales – EBIT – COGS – Dep.  

	                       Depreciation expense
	   (4,500,000)
	Given in (6)

	EBIT
	   5,400,000
	EBT + Interest expense

	                                 Interest expense
	   (1,160,000)
	Given in (3)

	EBT
	   4,240,000
	EAT divided by [1- 20%]: given in (4)

	                                        Tax expense
	     (848,000)
	20% of EBT 

	EAT (Net profit)
	  3,392,000
	Given in (2)


3.2	To compare SIMCO’s income statement to that of REFCO’s, get REFCO’s income statement in exhibit 3.1 in session 3, and then calculate, for each entry in the two income statements, its value as a percentage of sales, as shown below. You can now compare the two statements by looking at the percentages because these figures give you the information per dollar of sales, which are comparable. SIMCO is more profitable because it net profit margin is higher (3.8% vs. 3%) which is due to a higher operating profit margin (6% vs. 5%), itself due to a lower selling, general, and administrative expenses per dollar of sales (9% vs. 16%), despite its lower gross profit per dollar of sales (20% vs. 25%). 


Comparative Income Statements: REFCO vs. SIMCO

	
	REFCO
	SIMCO

	Sales
	40,000,000
	100%
	90,000,000
	100%

	                            Cost of goods sold
	(30,000,000)
	(75%)
	(72,000,000)
	(80%)

	Gross profit
	10,000,000
	  25%
	18,000,000
	  20%

	Selling, general and admin. expense
	  (6,300,000)
	(16%)
	    (8,100,000)
	  (9%)

	Depreciation expense
	  (1,700,000)
	  (4%)
	    (4,500,000)
	  (5%)

	EBIT
	  2,000,000
	    5%
	     5,400,000
	    6%

	                                    Interest expense
	    (400,000)
	  (1%)
	     (1,160,000)
	(1.3%)

	EBT
	 1,600,000
	  (4%)
	     4,240,000
	(4.7%)

	                                         Tax expense
	   (400,000)
	(1%)
	        (848,000)
	(0.9%)

	EAT (Net profit)
	1,200,000
	    3%
	     3,392,000
	(3.8%)





SESSION 4
BALANCE SHEET

KEY TAKEAWAYS

1. The purpose of the balance sheet is to calculate the amount of equity investment made by owners in their firm, usually on the last day of the calendar year. It is equal to the difference (on that day) between what equity-holders collectively own, called assets (items such as cash, receivables, inventories, equipment, and buildings) and what they collectively owe, called liabilities (items such as debts owed to banks and suppliers). This balance sheet identity is expressed in equation 4.1. 

2. Assets are listed in the balance sheet in decreasing order of liquidity, with the most liquid asset (cash) listed first and the least liquid assets (long-term assets) listed last. The liquidity of an asset is a measure of the speed with which the company can sell it without incurring a loss of value. Clearly, cash is the most liquid of all assets. Long-term assets are the least liquid because it would take time for the company to find a buyer to purchase its long-term assets.
 
3. Assets are classified into two categories: first are current assets (also called short-term assets) followed by long-term assets, also called non-current assets. Current assets – such as accounts receivable and inventories – are expected to be converted into cash within one year. Long-term assets have a useful life that exceeds one year.
 
4. Long-term assets can be tangible or intangible. Tangible assets are either long-term physical assets such as property, plant, and equipment or long-term financial assets such as shares in other companies and loans extended to other firms. Intangible assets are non-physical assets such as patents, copyrights, trademarks, property rights, franchises, licenses, and goodwill. 

5. Tangible physical assets are reported in the balance sheet at their historical costs – the price the firm paid for them when they were purchased – and depreciated over time to reflect their wear and tear, except land that is not a depreciable asset because its value is not expected to deteriorate with time. Intangible assets are also reported at their historical costs and amortized over time to reflect their diminishing value to the firm, except goodwill and trademarks that are not amortized because they are expected to have an indefinite useful life.

6. Firms must subject all their assets to an annual impairment test to find out if the estimated fair value of these assets has fallen below their value reported in the balance sheet. If it is the case, the asset is impaired and must be reported at its lower fair value on the balance sheet. The resulting impairment loss (the difference between the asset’s balance-sheet value and its lower fair value) must then be reported in the firm’s income statement as a reduction in revenues, which lowers the firm’s profit. 

7. Liabilities are listed in the balance sheet in increasing order of maturity, with the shortest maturity (short-term debt) listed first and the longest maturity (long-term debt) listed last.

8. Equity is equal to the difference between total assets and total liabilities. It consists of four principal accounts: common stocks, paid-in capital in excess of par value, accumulated retained earnings, and treasury stocks. 

9. It is useful to convert the standard balance sheet into a restructured balance sheet that separates the firm’s business activities from its funding structure. Assets related to the firm’s business activities are referred to as invested capital. They consist of cash, working capital requirements (receivables plus inventories minus payables), and net fixed assets. The funds used to finance invested capital are referred to as capital employed. They consist of short-term and long-term borrowings as well as equity capital.  

TEST YOURSELF

4.1 Based on the following information construct SIMCO’s opening balance sheets in their standard and restructured forms and compare them to those of REFCO. Both companies are wholesale importers of industrial equipment for restaurants: (1) working capital requirement is $19 million; (2) total borrowing is $29 million; (3) accounts payable are five times cash holding; (4) there are no prepaid expenses, accruals and unearned income; (5) accounts receivable are twice accounts payable; (6) capital employed is $50 million; (7) current liabilities are $15 million; and (8) net fixed assets are $30 million. 
ANSWER TO THE TEST QUESTION  
4.1  We have:
(1) WCR = Receivables + Inventories – Payables = $19,000,000
(2) Short-term debt + Long-term debt = $29,000,000
(3) Payables = 5 × Cash
(4) Prepaids = Accruals = Unearned income = 0
(5) Receivables = 2 × Payables
(6) Capital Employed = Short-term debt + Long-term debt + Equity = $50,000,000
(7) Current liabilities = Short-term debt + Payables = $15,000,000
(8) Net fixed assets = $30,000,000
SIMCO Opening Restructured Balance Sheet 

	Cash
	   100,000
	(6) – (1) – (8)
	Short-term debt
	10,000,000
	(7) – (3)

	WCR
	19,000,000
	(1)
	Long-term debt
	19,000,000
	(2) – Short-term debt

	Net fixed assets
	30,000,000
	(8)
	Equity
	21,000,000
	(6) – (2)

	Invested capital
	50,000,000
	(6)
	Capital employed
	50,000,000
	(6)



SIMCO Opening Standard Balance Sheet 

	Cash
	   1,000,000
	(6) – (1) – (8)
	Short-term debt
	1,000,000
	(7) – (3)

	Receivables
	10,000,000
	(5)
	Payables
	   5,000,000
	(3)

	Inventories
	14,000,000
	(1) + (3) – (5)
	Long-term debt
	19,000,000
	(2) – Short-term debt

	Net fixed assets
	30,000,000
	(8)
	Equity
	21,000,000
	(6) – (2)

	Total assets
	55,000,000
	(6)
	Liabilities + Equity
	55,000,000
	(6)



To compare SIMCO’s balance sheets to those of REFCO’s, calculate first, for each entry in SIMCO’s two balance sheets, its value as a percentage of total assets in the standard balance and percentage of invested capital in the restructured balance sheets, as shown below. 
SIMCO Restructured Balance Sheet 

	Cash
	   1,000,000
	    2%
	Short-term debt
	10,000,000
	  20%

	WCR
	19,000,000
	  38%
	Long-term debt
	19,000,000
	  38%

	Net fixed assets
	30,000,000
	  60%
	Equity
	21,000,000
	  42%

	Invested capital
	55,000,000
	100%
	Capital employed
	55,000,000
	100%



SIMCO Standard Balance Sheet 

	Cash
	   100,000
	    2%
	Short-term debt
	10,000,000
	   18%

	Receivables
	1,000,000
	  18%
	Payables
	   5,000,000
	     9%

	Inventories
	1,400,000
	 25%
	Long-term debt
	19,000,000
	 35%

	Net fixed assets
	3,000,000
	  55%
	Equity
	21,000,000
	  38%

	Total assets
	55,000,000
	100%
	Liabilities + Equity
	55,000,000
	100%



You can now compare SIMCO’s two balance sheets to those of REFCO reported in exhibit 4.1 (opening standard balance sheet) and 4.3 (opening restructured balance sheet). Looking first at the restructured balance sheets, SIMCO and REFCO have similarly structured balance sheets. Turning to the standard balance sheets, the asset side are similar, but the liabilities and equity side differ: SIMCO has proportionately more short term debt and less long term debt and equity.


SESSION 5
WORKING CAPITAL

KEY TAKEAWAYS
1. A firm needs working capital (inventories and receivables) in addition to fixed capital (long-term assets) to generate sales. The firm must hold inventories of raw materials, work-in-progress, and final goods because production and sales take time. It also hold receivables because customers usually do not pay immediately for the goods they purchase.

2. A manufacturing firm’s operating cycle begins with ordering raw materials and ends with collecting cash from the sale of final goods. The firm’s net investment in its operating cycle is called working capital requirement (WCR). It is equal to accounts receivable plus inventories less accounts payable.

3. The firm must minimize the amount of working capital it holds per dollar of sales because the financing of working capital is costly. In other words, the firm should the lowest possible  ratio of WCR-to-Sales in its sector. It can achieve this goal by shortening the average collection period of its accounts receivable and the average holding period of its inventories by benchmarking these metrics against those of the best firms in its sector.
  
4. Once the firm has minimized its WCR-to-Sales ratio, it should apply the maturity-matching principle to structure the funding of its optimal WCR holding. According to this principle, short-term assets should be financed with short-term funds and long-term assets with long-term funds. Because WCR is mostly a long-term investment, it should be financed with long-term funds (long-term debt and equity). Applying this rule minimizes the firm’s exposure to interest-rate and funding risks and helps the firm avoid liquidity crises.

TEST YOURSELF

5.1 	Compare the efficiency of REFCO’s working capital management to that of SIMCO, the wholesaler of restaurant equipment we encountered in the previous two sessions. Use SIMCO’s income statement and opening balance sheets in your answers to test questions of sessions 2 and 3. 
1) What can you conclude? 
2) What would be SIMCO’s WCR to sales ratio if it had the same average payment period as REFCO? 
ANSWER TO THE TEST QUESTION 
1) Here are the comparative numbers for REFCO and SIMCO:
	
	REFCO
	SIMCO

	
	In millions of USD

	  (1) Sales
	40
	90

	  (2) Cost of Goods Sold
	30
	72

	  (3) Accounts Receivable (AR) opening balance sheet
	  4
	10

	  (4) Inventories (INV) opening balance sheet
	  8
	14

	  (5) Accounts Payable (AP) opening balance sheet
	  4
	  5

	  (6) Working Capital Requirement = AR + INV – AP
	   8
	19

	  (7) WCR/Sales
	20.0%
	21.1%

	  (8) Average collection period = AR/(Sales/365)
	37 days
	41 days

	  (9) Average Inventory Holding Period = Inventories/(Sales/365)
	73 days
	57 days

	(10) Sales/Inventories
	5
	6.4

	(11) Average payment period = AP/(COGS/365)
	49 days
	25 days



SIMCO has a slightly less efficient management of its working capital with a WCR/Sales ratio of 21 percent vs 20 percent for REFCO. A closer look at the components of their working capital indicates differences in their inventory and payables management: SIMCO turns its inventory faster (6.4 vs. 5), which reduces its WCR per dollar of sales, but pays its payables faster (25 days vs. 49 days), which raises its WCR per dollar of sales. The net effect is a slightly higher WCR/Sales ratio than that of REFCO’s. Why SIMCO pays its suppliers faster is not known.
2) If SIMCO had the same average payment period as REFCO its accounts payables would be:

Its WCR would be $14.3 million ($10 million + $14 million - $9.7 million), and its WCR/Sales ratio would be 15.9% instead of 21.1% ($14.3 million of WCR divided by $90 million of sales). 

SESSION 6
CASH FLOW

KEY TAKEAWAYS
1. Cashflow measures the change in cash holding over a specific period of time. A firm’s total net cashflow is equal to its cash position at the end of the period minus its cash position at the beginning of that period.

2. A firm’s total net cashflow is too broad a measure of cashflow. To get a more granular view of cashflow, you need to construct a cash flow statement that breaks down total net cashflow into its three components: Cashflow from operating activities, cashflow from investing activities, and cashflow from financing activities. 

3. To construct a company’s cash flow statement over a specific period, you need three financial statements: (1) the balance sheet at the beginning of the period (the opening balance sheet); (2) the balance sheet at the end of the period (the closing balance sheet); and (3) the income statement over that period.

4. A healthy cashflow structure should show positive operating cashflow that is sufficiently large to cover any negative cashflow from investing and financing activities. 

5. A firm can cover a weakness in operating cashflow by selling assets and borrowing additional funds, but these options are not sustainable.

6. Rapid growth in sales puts pressure on operating cashflow because growth in sales triggers a corresponding growth in working capital requirement that absorbs cash from operations and weakens operating cashflow. Hence the need for a tight management of the firm’s operating cycle to reduce the growth of its working capital requirement and strengthen the firm’s operating cashflow. 

7. Free cashflow (FCF) is equal to the sum of cashflow from operations and cashflow from investing activities. It is the cashflow the firm generates before accounting for any cashflow related to financing activities. Free cashflow is a key input used to make investment decisions (see sessions 15 and 16) and estimate the value of a company (see sessions 19 and 20).


TEST YOURSELF
6.1   Construct a cash flow statement for SIMCO and compare it to that of REFCO shown in exhibit 6.2. You will find SIMCO’s income statement and opening balance sheet in your answers to the test questions of sessions 3 and 4. You need SIMCO’s closing balance sheet to construct SIMCO’s cash flow statement. To get it, assume that SIMCO grew at 9 percent that year. 
6.2    What is SIMCO’s free cashflow before and after tax?
6.3     Draw SIMCO’s cash flow statement according to GAAP  using the same format as that of Amazon reported in exhibit 6.3.
6.4	What was Amazon free cashflow in 2025?
6.5	What were Amazon’s ratios of operating cashflow-to-EBIT and operating cashflow-to-interest payment in 2025? Compare these ratios to those of REFCO reported in the session. What can you conclude?

ANSWER TO THE TEST QUESTIONS

6.1	Here are SIMCO’s opening and closing restructured balance sheets if it grew at 9 percent, in thousands of dollars:
	
	Opening
	Closing
	
	Opening
	Closing

	Cash
	  1,000
	  1,090
	Short term debt
	10,000
	10,900

	WCR
	19,000
	20,710
	Long term debt
	19,000
	20,710

	Fixed assets
	30,000
	32,700
	Equity (EQ)
	21,000
	22,890

	TOTAL
	50,000
	54,500
	TOTAL
	50,000
	54,500



SIMCO’s cash flow statement based on its income statement in session 3 and above balance sheets balance sheet:
	OPENING CASH BALANCE                                                                                            
	1,000,000

	1. CALCULATION OF CASHFLOW PROVIDED BY OPERATING ACTIVITIES
	

	1.1 Earnings Before Interest and Tax (EBIT)1
	  5,400,000
	
	

	1.2 minus tax on EBIT at 20%
	(1,080,000)
	
	

	1.3 plus depreciation expense1
	  4,500,000
	
	

	1.3 minus change in working capital requirement2
	(1,710,000)
	
	

	1. Cashflow from Operating Activities
	
	  7,110,000
	




	2. CALCULATION OF CASHFLOW USED IN INVESTING ACTIVITIES
	

	2. Cashflow from Investing Activities3
	
	(7,200,000)
	

	3. CALCULATION OF CASHFLOW PROVIDED BY FINANCING ACTIVITIES
	

	3.1 Change in borrowing4 
	2,610,000
	
	

	3.2 Interest payment, net of tax saving5
	(928,000)
	
	

	3.3 Equity issued or repurchased6
	0
	
	

	3.4 Dividend payment1
	(1,502,000)
	
	

	3. Cashflow from Financing Activities
	
	180,000
	

	CLOSING CASH BALANCE7                                                                                             
	1,090,000



1. You will find these numbers in SIMCO’s income statement in exhibit 3.1
2. Look at SIMCO’s balance sheets: 
Change in WCR = Closing WCR – Opening WCR 
Change in WCR = $20,710,000 – $19,000,000 = $1,710,000 
3.	Look at SIMCO’s balance sheets: 
Cashflow from investing activities = Closing NFA – Opening NFA + Depreciation expense
Cashflow from investing activities = $32,700,000 – $30,000,000 + $4,500,000 = $7,200,000 
4. 	Look at SIMCO’s balance sheets: 
Ending total debt ($31,610,000) less beginning total debt ($29,000,000) = $2,610,000
5. 	Interest, dividends and taxes are paid in cash during the period (see exhibit 2.1).
Interest payment after tax = $29,000,000×4%×(1 – 20%) = $928,000
Note: because the $1,160,000 are tax deductible, SIMCO saves $232,000 of tax
6. 	Look at the bottom of SIMCO’s income statement: all new equity comes from the retention of profit – there is no equity issued or repurchased
7.	Closing cash balance = Opening cash balance + CF operations + CF investing + CF financing
	Closing cash balance = $1,000,000 + $7,110,000 – $7,200,000 + $180,000 = $1,090,000

6.2	Free Cashflow (FCF)
		Pre-tax FCF = EBIT + Depreciation – Change in WCR – CAPEX
Pre-tax FCF = $5,400,000 + $4,500,000 – $1,710,000 – $7,200,000 = $990,000
After-tax FCF = EBIT(1- Tax rate) + Depreciation – Change in WCR – CAPEX
After-tax FCF = $4,320,000 + $4,500,000 – $1,710,000 – $7,200,000 = -$90,000

6.3  SIMCO’s Cash Flow Statement drawn according to GAAP		     
	OPENING CASH BALANCE                                                                                            
	1,000,000

	1. CALCULATION OF CASHFLOW PROVIDED BY OPERATING ACTIVITIES
	

	1.1 Earnings After Tax (EAT in exhibit 3.1)
	  3,392,000
	
	

	1.2 plus depreciation expense
	  4,500,000
	
	

	1.3 minus change in working capital requirement
	(1,710,000)
	
	

	1. Cashflow from Operating Activities
	
	6,182,000
	

	2. CALCULATION OF CASHFLOW USED IN INVESTING ACTIVITIES
	

	2. Cashflow from Investing Activities
	
	(7,200,000)
	

	3. CALCULATION OF CASHFLOW PROVIDED BY FINANCING ACTIVITIES
	

	3.1 Change in borrowing 
	2,610,000
	
	

	3.2 Equity issued or repurchased
	0
	
	

	3.3 Dividend payment
	(1,502,000)
	
	

	3. Cashflow from Financing Activities
	
	1,108,000
	

	CLOSING CASH BALANCE                                                                                             
	1,090,000



6.4	FCFAMAZON = OCF ($139.5 billion) – CAPEX ($131.8 billion – 3.5 billion) = $11.2 billion.
6.5 	Using Amazon EBIT and interest payment found in its income statement in exhibit 3.2, you get:

Amazon ratios are higher than those of REFCO, particularly the second ratio (61 vs. 7.8) indicating a much stronger capacity to generate cash than REFCO and a higher liquidity.


SESSION 7
RISK AND RETURN

KEY TAKEAWAYS
1. Investors are typically risk-averse, they generally dislike risk and must be compensated with higher expected returns to induce them to buy riskier investments.

2. The expected monthly returns of an investment is estimated by taking the average of its historical monthly returns over the most recent 36 to 60 months. To get the expected annual return simply multiply the monthly expected return by twelve.

3. The risk of an investment is estimated either with the variance of its historical returns (also called variability) or the standard deviation of its historical returns (also called volatility). The volatility of an investment is calculated by taking the square root of its variance.

4. The Risk-Return Plane is a surface on which any investment (a single security or a portfolio of securities) can be represented with a point identified by that investment’s risk (on the horizontal axis) and its expected return (on the vertical axis).

5. The expected return of a portfolio of securities is the weighted average of the expected returns of the securities that make up the portfolio.

6. The risk of a portfolio of securities is determined by the risk of each of the individual securities that make up the portfolio as well as the correlation coefficients between every pair of securities in the portfolio.

7. Risk-averse investors are always better off holding a well-diversified portfolio of risky securities instead of holding a single security. Hence their investment decision is not to select a few superior investments but allocate their investable funds among all available investments to maximize the expected return of their portfolio for a preferred level of risk.

TEST YOURSELF
7.1  Investors’ attitudes toward risk and investment choice
The shares of company A, B, C, and D have the following expected returns and risk, measured as volatility:

	Company
	A
	B
	C
	D

	Expected return
	15%
	15%
	10%
	10%

	Risk (volatility)
	20%
	10%
	10%
	20%



1) You are risk averse, hold A, and require an additional one percent of expected return to compensate you for an additional one percent of volatility. Would you prefer B to A? Would you prefer C to A? Would you prefer D to A? 
2) You are risk neutral (you ignore risk when you make investment decisions) and hold A. Would you prefer B to A? Would you prefer C to A? Would you prefer D to A? 
3) You are a risk seeker (if the shares of two companies have the same expected return, you prefer the one with the highest risk) and hold A. Would you prefer B to A? Would you prefer C to A? Would you prefer D to A? 

ANSWER TO THE TEST QUESTION 

	Attitude toward risk
	A or B ?
	A or C ?
	A or D ?

	Risk averse
	B
	Cannot tell
	A

	Risk neutral
	Indifferent
	A
	A

	Risk seeker 
	A
	A
	A



1) A risk-averse investor will always require a higher expected return to hold riskier shares hence the preference for B over A and A over D. You cannot answer the question when the choice is between A or C because A offers a higher expected return (which is attractive) but has a higher risk (which is unattractive to a risk-averse investor). The decision here depends on the investor’s degree of risk aversion. If the investor requires an additional one percent of expected return to compensate an additional one percent of volatility, the investor will prefer A over C because the former offer a higher expected return per unit of risk than the latter.
2) A risk-neutral investor always prefers to invest in the in the highest expected return option regardless of risk. They do not care about risk, they always maximize expected return.
3) A risk-seeking investor always prefers A because it is the investment that offers the highest risk (risk-seekers like risk) and the highest expected return (this is attractive to all investors regardless of their attitude toward risk). 

SESSION 8
PORTFOLIO DIVERSIFICATION

KEY TAKEAWAYS

1. The expected return of a portfolio of securities is the weighted average of the expected returns of the securities that make up the portfolio.

2. The risk of a portfolio of securities is determined by the risk of each of the individual securities that make up the portfolio as well as the correlation coefficients between every pair of securities in the portfolio.

3. Risk-averse investors are always better off holding a well-diversified portfolio of risky securities instead of holding a single security. Hence their investment decision is not to select a few superior investments but allocate their investable funds among all available investments to maximize the expected return of their portfolio for a preferred level of risk.

4. When there is a risk-free asset, all the efficient portfolios are combinations of the riskless asset with the market portfolio. The market portfolio is a portfolio that contains all the available risky assets in the market held in proportion to their market value. In this case, the investment management process is greatly simplified; the only decision investors need to make is how much of their investable funds they should allocate to the risk-free asset and how much to the market portfolio.

5. The risk of an individual security can be broken down into two components: a diversifiable risk component (also called firm-specific risk or unsystematic risk) and an undiversifiable risk component (also called market risk, systematic risk, or beta coefficient).

6. A well-diversified portfolio is a portfolio in which (almost all) the portfolio’s diversifiable risk has been eliminated. This is achieved with holding the shares of at least 25 companies in different sectors of the economy (the companies must have different risk profiles).

7. The beta coefficient of a security is a measure of its undiversifiable market risk, which is the component of its total risk that cannot be eliminated through portfolio holding. A security with a beta higher (lower) than one is riskier (less risky) than the market portfolio. 

TEST YOURSELF
8.1  The risk of a portfolio with more than two securities
1) How many distinct correlation coefficients are there in a portfolio containing three securities (security 1, 2, and 3)? Note: Distinct correlation coefficients means that, for example, the correlation of security 1 with security 2 and that between security 2 and security 1 count for one correlation coefficient.
2) How many distinct correlation coefficients are there in a portfolio containing four securities (security 1, 2, 3, and 4)?
3) In general, in a portfolio containing N securities, there are  distinct correlation coefficients. Use the formula to find the number of distinct correlations in a portfolio of 2, 3, 4, 5, 10, and 100 securities. What can you conclude?
4) What is the structure of the risk of a portfolio that contains 100 securities? Compare it to the structure of the risk of a 2-security portfolio given in formula 8.1. What can you conclude?
8.2 Investment strategies with a riskless asset
 Refer to exhibit 8.3 and answer the following questions:
1) Show that the equation of the Capital Market Line (CML) can be written as follows:
Portfolio Expected Return (E(RP)) = 3% + [0.50 × Portfolio Volatility (σP)]
1) Portfolio L has an expected return of 7 percent. What is its risk?
2) Portfolio J has a risk (volatility) of 12 percent. What is its expected return?
3) Portfolio U has a risk (volatility) of 20 percent. What is its expected return?
4) What percentage of Portfolio L is invested in the riskless asset and percentage in the market portfolio?
5) What percentage of Portfolio J is invested in the riskless asset and percentage in the market portfolio?
6) What percentage of Portfolio U is invested in the riskless asset and percentage in the market portfolio?
8.3   The beta coefficient as a measure of market risk
	1) 	What is the beta coefficient of the market portfolio?
	2)	What is the beta coefficient of the riskless asset?
	3)	What are the beta coefficients of Portfolio L, Portfolio J, and Portfolio U?
ANSWER TO THE TEST QUESTIONS 
8.1 The risk of a portfolio with more than two securities
1) There are three distinct correlation coefficients in a three-security portfolio: the correlation between Security 1 and Security 2, the correlation between Security 1 and Security 3 and the correlation between Security 2 and Security 3. We can write these three correlations as follows: Cor (1, 2), Cor (1. 3), Cor (2, 3).
2) There are six distinct correlation coefficients in a four-security portfolio: 
Cor (1, 2), Cor (1, 3), Cor (1, 4), Cor (2, 3), Cor (2, 4), Cor (3, 4).

	3) 

	Number of securities (N)
	2
	3
	4
	5
	10
	100

	4) 
	Number of distinct correlations 
= 
	1
	3
	6
	10
	45
	4,950



As the number of securities in the portfolio increases, the number of distinct correlation coefficients becomes very large compared to the number of securities. 
5) You can generalize the structure of the risk of a 2-security portfolio to the case of a portfolio with 100 securities: there are 100 items (one for the risk of security 1, one for the risk of security 2, etc., up to the hundredth security) followed by 9,900 items (4,950 distinct correlations multiplied by 2). Clearly, as the size of the portfolio increases the number of correlation coefficients overwhelms the number of variances. Conclusion: The risk of a large portfolio is mostly determined by the correlation coefficients between the securities in the portfolio rather than the individual risks (variance) of the securities that make up the portfolio. 
8.2    Investment strategies with a riskless asset
1) Look at exhibit 8.3: the CML has an intercept of 3 percent (the distance from zero to F on the vertical axis) and a slope of 0.50 (to get the slope divide the length of FX (16 percent)by the length of MX (8 percent)). Its equation is thus: E(RP) = 3% + (0.50 ×σP)
2) Portfolio L is on the CML. If its expected return is 7 percent then its risk (σJ), given by the CML equation, must be 8% because 7% = 3% + (0.50×σJ) from which you get σJ = 8%.
3) Portfolio J is on the CML. If its risk is 12 percent then its expected return (E(RJ)), given by the CML equation, must be 9%  because E(RJ) = 3% + (0.50×12%) = 9%.
4) [bookmark: _Hlk113105173]Portfolio U is on the CML. If its risk is 20% then its expected return (E(RJ)), given by the CML equation, must be 13%  because E(RU) = 3% + (0.50×20%) = 13%.
5) [bookmark: _Hlk113104831]The expected return of Portfolio L is the weighted average of the risk-free rate (3%) and the expected return of the market portfolio (11%). If wF is the percentage of money invested in the riskless deposit then (1-wF) is the percentage invested in the market portfolio, then we have: E(RL) = 7% = 3%wF + 11%(1-wF) from which you get wF = 50%, and hence 50% of Portfolio L is in the riskless deposit and 50% in the market portfolio.
6) Applying the same procedure for Portfolio J as in the previous question, you have E(RJ) = 9% = 3%wF + 11%(1-wF), form which you get wF = 25%, and hence 25% of Portfolio J is in the riskless deposit and 75% in the market portfolio.
7)	The expected return of portfolio U (13%) is higher than the expected return of the market portfolio (11%). This higher expected return is obtained by borrowing at 3% (the assumption here is that investors can borrow at the riskless rate), adding the borrowed money to the funds the investor already has and investing the total amount in the market portfolio. To find out the amount of money the investor must borrow, use the same equation as in the previous answer, that is, E(RU) = 13% = 3%wF + 11%(1-wF) from which you get wF = -25%. To illustrate the allocation of money in Portfolio U, assume the investor has $100,000 to invest in Portfolio U. The minus sign means that the investor must borrow 25% of $100,000, that is, $25,000. Adding the $25,000 to the $100,000 you get $125,000, which is the amount of money that must be invested in the market portfolio to generate the 13% expected return. Note that in this case investors are leveraged, meaning that they have borrowed money to invested in the market portfolio. In the case the proportion of money in the riskless asset is -25% and that in the market portfolio is 125% (the total must always add up to 100%).
8.3   The beta coefficient as a measure of market risk
1) The beta of the market portfolio must be one (βM = 1) because the market portfolio is obviously perfectly positively correlated with itself. 
2)  The beta of the riskless asset is zero (βF = 0) because the risk-free rate is uncorrelated with the returns of the market portfolio.
3)	Portfolio L is 50% in the riskless deposit and 50% in the market portfolio, its beta coefficient is thus βL = (50%x0) + (50%x1) = 0.50. βL is lower than one because portfolio L less risky than the market portfolio). Portfolio J is 25% in the riskless deposit and 75% in the market portfolio, its beta coefficient is thus βJ = (25%x0) + (75%x1) = 0.75. βJ is lower than one because portfolio L less risky than the market portfolio. Portfolio U is -25% in the riskless deposit and 125% in the market portfolio, its beta coefficient is thus βU = (-25%x0) + (125%x1) = 1.25. βU is higher than one because portfolio U is riskier than the market portfolio.


SESSION 9
PROFITABILITY

KEY TAKEAWAYS

1. There are two key measures of a company’s profitability: The after-tax return on equity (ROE) given by formulas 9.1 and 9.2, and the pretax return on invested capital (ROICBT) given by formulas 9.4 and 9.5. 

2. Return on equity (ROE) measures the after-tax profitability of equity investment (EAT/Equity). It is a measure of the company’s profitability to its owners who make the operating and financing decisions for the company—either directly, if they run the business, or through the managers they appoint as their agents to run the company on their behalf.

3. Return on invested capital before tax (ROICBT) measures the pretax operating profitability of the company (EBIT/Invested Capital). It is the operating profitability of invested capital. It ignores financing decisions and taxation. Note that if a company does not borrow and does not pay taxes, its pre-tax ROIC is the same as its ROE. In this case, EBIT is the same as EAT (there are no interest and tax expenses), and invested capital is the same as equity capital (there is no debt capital).

4. The most comprehensive measure of profitability is ROE because it is the outcome of the firm’s operating decisions (ROIC), financing decisions (the use of debt to fund its investments), and taxation. The five drivers of ROE are: (1) operating profit margin (EBIT/Sales); (2) capital turns (Sales/Invested capital); (3) the effect of borrowing on the income statement (EBT/EBIT); (4) the effect of borrowing on the balance sheet (Capital employed/Equity); and (5) taxation (EAT/EBT).  The product of the first two ratios is pretax ROIC. The product of the third and fourth ratios is the financial leverage multiplier.

5. Business and financial risks. When a firm does not borrow, the only risk it carries is the risk of the assets that make up its invested capital. That risk is called business risk. The source of business risk is unanticipated fluctuations in sales and operating profit. When the firm borrows it adds a layer of risk on top of business risk which is called financial risk. The source of financial risk is borrowing. Financial risk magnifies business risk. Their combined effect causes ROE to fluctuate. 

6. Financial leverage (borrowing) is the source of financial risk because borrowing is a double-edged sword. When the financial leverage multiplier is higher than one, ROE exceeds ROIC and borrowing is favorable to owners, but when the financial leverage multiplier falls below one, ROE is lower than ROIC and borrowing is detrimental to owners.

TEST YOURSELF

9.1	Below are the key accounting numbers for four companies in 2025. Can you identify the companies behind the figures? The four companies are (1) Meta (Facebook, a technology conglomerate), (2) General Motors Company (a car manufacturer), (3) JPMorgan Chase (a bank), and (4) Costco (a discount retailer). The numbers below are in billions of dollars (rounded up or down). Based on these figures, which is company A, B, C, and D?
	Company
	Revenue
	  EBIT
	  EBT
	Capital
	Equity

	A
	182
	73
	73
	   4,425
	   342

	B
	275
	10
	  8
	  35
	     29

	C
	185
	     2.9
	     3.1
	191
	     61

	D
	201
	82
	86
	276
	   217



ANSWER TO TEST QUESTION
To answer the question you must first convert the companies’ numbers into the three drivers of ROE before tax (ROEBT). These are:
(1) Operating profit margin (OPM) = EBIT/Revenue 
(2) Turns = Revenue/Capital
(3) Financial leverage multiplier (FL) = (EBT/EBIT)×(Capital/Equity). 
Note that the product of the first two drivers is ROICBT. You get:
	Company
	OPM
	×  Turns
	= ROICBT
	 ×   FL
	  =  ROEBT

	 A
	40%
	0.04
	1.60%
	 12.94
	  21%

	 B
	  3.6%
	7.86
	29%
	   0.97
	  28%

	 C
	1.6%
	0.97
	  2%
	   3.35
	    5%

	 D
	41%
	0.73
	30%
	   1.33
	  40%



	A
	JPMorgan
	High OPM with low ROIC and very high FLM that characterize banks

	B
	Costco
	Second lowest OPM with highest turns which characterizes discount retailers

	C
	GMC
	Lowest profitability that characterizes struggling volume car manufacturers

	D
	Meta
	Highest OPM and profitability that characterize successful tech firms


SESSION 10
SELF-SUSTAINABLE GROWTH RATE

KEY TAKEAWAYS
1. A firm’s sustainable growth rate (SGR) is the rate at which the firm can grow its sales without issuing external equity or altering the four drivers of its enterprise cycle, which are: (1) its debt ratio), (2) its capital turnover ratio, (3) its net profit margin, and (4) its profit retention rate.

2. A firm’s sustainable growth rate is equal to its profit retention rate multiplied by its return on equity.

3. When a firm’s growth in sales is equal to its sustainable growth rate, the firm is experiencing a cash balance, and its marketing strategy (its growth in sales) is aligned with its financing and operations strategies (its SGR).

4. If a firm’s sales are growing faster than its sustainable growth rate, the firm’s marketing, operating, and financing strategies are misaligned, and the firm is experiencing a cash shortage. To restore balance, the firm must raise its sustainable growth rate to the level of its actual growth in sales by changing one or more of the four drivers of its enterprise cycle. If this is not possible, then the firm must raise external equity.

5. If a company’s sales are growing at a slower rate than its sustainable growth rate, its marketing, operating, and financing strategies are again misaligned. In this case, the company is experiencing a cash surplus. To restore balance, the firm could raise its sales growth by acquiring a profitable, faster-growing company with its excess cash. If that option is not available, the firm should reduce its SGR to the level of its actual, lower growth rate in sales by returning the excess cash to its owners.

TEST YOURSELF
10.1  What is REFCO’s debt ratio (debt divided by capital employed) when its financial leverage multiplier is 2.4? What is its debt ratio when its financial leverage multiplier is 1.75?  
10.2 Look at SIMCO’s financial data in the answers to the previous sessions. Assume that SIMCO’s sales are expected to grow at 12 percent next year. Is SIMCO strategically aligned? If not, what should SIMCO do? Alternatively, assume that SIMCO’s sales are expected to grow at 6 percent next year. Is SIMCO strategically? If not, what should SIMCO do?
ANSWER TO THE TEST QUESTIONS 
10.1	According to formula 10.3, the financial leverage multiplier (FLM), applied to REFCO is:
 = 
	If the FLM is equal to 2.4, then  must be equal to 3 (2.4 divided by 0.80) from which you get a debt ratio  of 66.7 percent. The same procedure gives a debt ratio of 54.3 percent if the FLM is equal to 1.75
10.2  To answer the question, you must first calculate SIMCO’s self-sustainable growth rate (SGR), which you can get as follows: 

 
SIMCO’s SGR (9%) is lower than its expected growth in sales (12%), which means that SIMCO is not strategically aligned and would experience a cash deficit if it grew its sales at 15 percent. To be strategically aligned SIMCO must raise its SGR to 12 percent by increasing its retention rate to 74.30% (Check: 74.30%×16.15% = 12%). If SIMCO’s expected growth in sales is 6%, SIMCO is still not strategically aligned and would experience a cash surplus because its SGR is higher than its expected growth in sales. To be strategically aligned SIMCO must lower its SGR to 6 percent by decreasing its retention rate to 37.15% (Check: 37.15%×16.15% = 6%).


SESSION 11
TIME VALUE OF MONEY

KEY TAKEAWAYS
1. The time value of money is another way of saying that time is money. Time is money because one dollar invested today is worth more than one dollar in the future.
 
2. Discounted cashflow. The present value (the value now) at a discount rate (r) of a future cashflow occurring at the end of year T is given by formula 11.1.

3. Annuities. An annuity is a cashflow stream in which the sequence of cashflows are identical and occur over a fixed number of years. Its present value is given by formula 11.2.

4. Perpetuities. A perpetuity is a cashflow stream in which the sequence of cashflows are identical forever. Its present value is given by formula 11.3.

5. Growing perpetuities. A growing perpetuity is a cashflow stream in which the cashflows are growing forever at a constant rate. Its present value is given by formula 11.4.

TEST YOURSELF
11.1  Show that if the nominal rate of interest is ‘r’, the inflation rate is ‘i’, and the real rate of interest is ‘R’, then the following relationship must hold: 
(1 + r) = (1 + R) × (1 + i) 
	What is the real rate of interest if the nominal rate is 10 percent and the inflation rate is 6 percent?
11.2  Explain why formula 11.4 for the present value of a growing perpetuity works only if the discount rate (r) exceeds the growth rate (g).
11.3	A bank lends you $100,000 for 10 years at an annual rate of 6 percent. If you reimburse the loan in equal monthly payments over 10 years, what is your monthly payment and what is the total amount of interest you pay the bank over the life of the loan? 

11.4 You will retire in 20 years. How much money should you deposit every year in a savings account paying 6 percent to have a $1 million on the day you retire? What is the total amount of money you must deposit over the 20 years and how much interest will you earn? How much money would you get every year during your first 10 years of retirement if you can invest your million dollars at 6 percent? 

11.5  How much would you pay to acquire a company that is expected to generate next year an annual cashflow of $15 million that will grow at 4 percent forever if you want to earn an annual return of 10 percent on your acquisition? How much would you pay if the cashflow is not expected to grow? How much are you paying for growth opportunities?
ANSWER TO THE TEST QUESTIONS
11.1	One dollar invested at the real rate ‘R’ becomes (1+R) dollars in one year with no inflation. If the inflation rate is ‘i’ then real dollars are worth (1+R) multiplied by (1+i), which gives you the formula in the question. From the formula you get a real rate of return of 3.77 percent:

11.2	If the discount rate is equal or lower than the growth rate, the denominator in formula 11.4 is zero in the first case and negative in the second, and in both cases the present value of the growing perpetuity is infinitely large (it does not have a finite present value).
11.3	This is a problem based on the present value of an annuity. You can answer it using formula 11.2. You know the present value ($100,000) of the annuity, the number of periods (120 months, which is 12 months times 10 years), and the monthly rate (0.5, which is 6 percent divided by 12 months). The unknown is the monthly payment, which you get by solving:

	from which you get a monthly payment equal to $1,110.21. Your total repayment to the bank is thus $133,225.20 (120 times $1,110.21). You total interest payment to the bank over the10-year life of the loan is $33,225.20 ($133,225.20 minus $100,000). 
11.4	This is a problem based on the future value of an annuity. You can answer it using formula 11.2, but you must first calculate the present value of $1,000,000 in 20 years at 6 percent, which is equal to $311,800 (the 20 years, 6% discount factor is 0.3118). You now have the present value of the annuity ($311,800), the number of years (20 years), and the rate (6%). The unknown is the annual deposit you must make, which you get by solving:

	from which you get a annual deposit equal to $27,184.15. Your total deposits over the 20 years is thus $543,682.90 (20 times $27,184.15). You total interest earned over the 20 years is thus $456,317.10 ($1,000,000 minus $543,682.90). The last question is a problem based on the present value of an annuity. You can answer it using formula 11.2. You know the present value ($1,000,000) of the annuity, the number of years (10 years), and the rate (6 percent). The unknown is the annual income you will receive, which you get by solving:

	from which you get an annual income of $135,867.96.
11.5	You would pay the present value of a cashflow stream starting next year at $15 million and growing forever at 4 percent discounted to the present at 10 percent, which is your target return on investment:
Present value = 
If the cashflow stream is not expected to grow, the present value drops to $150 million ($15 million divided by 10 percent). The present value of future growth opportunities is thus $100 million ($250 million minus $150 million).


SESSION 12
CAPITAL STRUCTURE

KEY TAKEAWAYS
1. Firms fund their assets with a combination of equity and debt capital. The question raised in this session is whether firms can increase the value of their assets by changing their capital structure. The answer is ‘no’: firms cannot change the value of their assets by modifying their capital structure when assets are traded in so-called perfect markets (markets in which asset prices are set competitively, undistorted by regulation, the tax code, and a lack of information). 

2. When markets are prefect, the value of an asset is always equal to its value without debt financing, no matter how much debt is used to finance it. This is known in corporate finance as the Modigliani and Miller Independence Proposition. However, when markets are not perfect, there is a particular capital structure – called the optimal capital structure – at which the value of a firm’s assets is maximized. Finding that optimal capital structure under these conditions is one of the most important corporate financial decisions a firm must make. 
 
3. When a firm does not use debt to finance an asset (the asset is in this case 100% equity-financed), that asset is referred to as an unlevered asset. When an asset is financed with some debt it is called a levered asset. The risk borne by a firm holding an unlevered asset is called business risk. The business risk of an unlevered asset is determined to the stability and predictability of the sales and operating profits that that asset generates (the more stable and predictable the asset’s sales revenues and operating profits, the lower its business risk). A firm that owns a levered assets bears financial risk in addition to business risk. Financial risk arises from the concern that that the firm may not be able to pay interest on its borrowed funds and reimburse the loan when it is due. 

4. There are two major market imperfections related to debt financing. One favors debt financing (the tax-deductibility of interest payments) and the other discourages it (costly financial distress). When these two market imperfections are present there is an optimal capital structure at which the value of the firm’s assets is maximized. More debt means more tax-savings and a higher asset value. But more debt also means a higher probability that the firm will experience costly financial distress which lowers asset value. The firm reaches its optimal capital structure – and the value of its assets is at its highest – when the tax benefits of one more unit of debt are exactly offset by the financial distress costs generated by that additional unit of debt. This framework is known as the trade-off model of optimal capital structure.

5. There are reasons other than taxes that favor debt financing. For example, (1) Debt financing allows current owners to retain the control of their firm; (2) Debt financing allows owners to reduce the agency costs of equity; and (3) Debt financing allows companies to avoid the drop in share price that usually accompanies a new equity issue.

6. There are reasons other than financial distress costs that discourage debt financing. For example, (1) Excessive debt financing may constrain the firm’s ability to pay stable dividends; (2) Excessive debt financing may reduce the firm’s financial flexibility and affect its credit rating; and (3) Excessive debt financing may create costly conflicts of interest between owners and lenders.

TEST YOURSELF

12.1 The Allied Bakery Company (ABC) is an all-equity financed firm with 100 million shares and a market value of $1 billion. You own 100,000 ABC shares. ABC management announces their intention to modify the company’s capital structure from 100 percent equity to 60 percent equity because they believe that the new capital structure will raise the price of ABC’s shares in the stock market. Assume that markets are prefect, that the corporate tax rate is zero, and that debt is perpetual. 
1) How can ABC management carry out the change in capital structure, called a recapitalization?  
2) What is ABC’s stock price before and after the announcement? 
3) According to Modigliani and Miller Capital Structure Proposition you should not pay more for a share of ABC if ABC changes its debt ratio from zero to 40 percent. You can prove this proposition by showing that you can create a portfolio in which you hold ABC shares with a personal debt ratio of 40 percent. Outline the transactions you would carry out to create that portfolio and explain why the creation of that portfolio means that ABC share price will not change if management adopts a new capital structure for the company. 

12.2 	The Bellmore Real Estate Company (BREC) has assets worth $10 billion that are financed with $4 billion of equity and some perpetual debt. BREC has 500 million shares outstanding. The corporate tax rate is zero. Assume that the government announces unexpectedly that the corporate tax rate will rise from zero to 30 percent.
1) What is the value of BREC’s assets before and after the tax announcement (a) if interest payments are not deductible, and (b) if interest payments are tax deductible?
2) What is the value of BREC’s equity before and after the tax announcement (a) if interest payments are not deductible, and (b) if interest payments are tax deductible?? 
3) What is BREC’s share price before and after the tax announcement (a) if interest payments are not deductible, and (b) if interest payments are tax deductible?
4) The text of the question says that the government announcement is unexpected. What would have happened if the announcement was expected?
5) Should BREC modify its capital structure after the tax announcement if its target capital structure is given by its sector debt ratio reported in exhibit 2.1? 
6) A challenge question: assume that BREC wants to adopt the debt ratio of its sector, shown in exhibit 2.1. The present value of BREC’s expected costs of financial distress are estimated at $500 million. How much more money BREC must borrow to reach the desired sectoral debt ratio? 
ANSWER TO THE TEST QUESTIONS
12.1  1) 	If the objective is a debt ratio of 40 percent, then ABC should issue $400 million of debt and use the proceeds to buy back 40 million of its own shares in the open market at $10 per share ($1,000 million divided by 100 million shares).
	2)	The share price before and after the announcement is $10 because market are perfect and the tax rate is zero. 
	3)	You can replicate ABC recapitalized balance sheets (debt ratio 40 percent) on your own balance sheet by borrowing $40,000 to buy back 4,000 shares of ABC at $10 per share. You now own 6,000 shares (your original 10,000 shares less the 4,000 you bought back). Your personal equity investment in ABC is now $60,000 (6,000 shares at $10 per share), your personal debt is $40,000. Since you are able to replicate ABC’s recapitalized balance sheet (assuming you can borrow at the same cost as ABC), you will not pay more than $10 per share for ABC 40 percent debt ratio. This balance sheet replication is called homemade leverage.

12.2 	The answers to the first three questions are summarized below with figures in millions:
	
	ANNOUNCEMENT
	BEFORE
	AFTER 

	
	
	No deductibility
	Deductibility

	1. Tax rate
	0
	30%
	30%

	2. Number of shares (N)
	500
	500
	500

	3. Debt
	$6,000
	$6,000
	$6,000

	4. Value assets (VA)
	 =
$10,000
	 = ×(1 – Tax rate)
 = $10,000×(1 – 30%)
 = $7,000
	  =  + T×Debt
  = $7,000 + 30%×$6,000
  = $8,600

	5. Value of equity (VE)
	 =
$4,000
	  =  – Debt
 = $7,000 – $6,000
 = $1,000
	 =  – Debt
 = $8,600 – $6,000
 = $2,800

	6. Share price (P = VE/N)
	P0 = $8
	P1 = $2
	P2 = $5.6

	7. Debt ratio (Debt/VA)
	60%
	86%
	68%



4) Values and prices would have adjusted in anticipation of the announcement because markets are perfect

5) BREC should modify its capital structure after the tax announcement because its debt ratio after the announcement is 68 percent (with tax deductibility), while its target debt ratio, given by its sector (real estate) in exhibit 2.1, is 77 percent. 
6) The target debt ratio of 77 percent is given by (figures in millions):


where  is the additional debt BREC should issue to reach a debt ratio of 77 percent with financial distress costs of $500 million. Solving for , you find to  equal to $508 million, which is the amount of debt BREC should issue to reach a debt ratio of 77 percent.


SESSION 13
COST OF CAPITAL

KEY TAKEAWAYS

1. Debt and equity capital are scarce resources that have a cost. The cost of debt is given by formulas 13.1 and 13.2 and the cost of equity by formulas 13.3 and 13.4. The former must always be measured after-tax because borrowing allows companies to reduce their tax payments through the tax-deductibility of interest payments.

2. The cost of debt is relatively easy to estimate because it is an observable rate that is set contractually.

3. The cost of equity is more difficult to estimate because it is not directly observable. It is usually estimated using stock market data and a financial model such as the Capital Asset Pricing Model (CAPM).

4. To estimate the cost of equity of a non-listed, privately held company, identify a similar company that is listed, estimate that company’s cost of equity with a market-based model such as the CAPM, and then apply that estimated cost of equity to the non-listed company. 

5. The weighted average cost of capital (WACC). The cost of debt and the cost of equity are combined to calculate the company’s weighted average cost of capital according to formula 13.5. The WACC must be calculated at the company’s optimal capital structure, which is the capital structure that minimizes the WACC and maximizes the value of the company’s assets. 

6. A company’s WACC is at the heart of corporate decision-making. A company that does not know its WACC will not be able to make sound investment and financing decisions.

TEST YOURSELF

13.1  Calculate REFCO’s weighted average cost of capital with a debt ratio based on market value. Recall that the estimated market value of REFCO’s equity is $16 million and that the cost of equity is 9 percent. To calculate the market value of debt, assume that the interest rate has dropped from 4 percent to 3.10 percent and that debt is perpetual.  Recall that REFCO pays its bank an annual interest of $400,000 (4 percent of $10 million of initial borrowing).
13.1  Transcontinental Airways (TCA) is a large airlines company. Sixty percent of its optimal capital structure is debt with an average maturity of 10 years and a single A rating. Its tax rate is 35 percent. Use the information provided in the session and in exhibits 13.1 and 13.2 to estimate TCA’s weighted average cost of capital.
ANSWER TO THE TEST QUESTIONS
13.1	We have the following inputs:
· Cost of equity = 9 percent
· Market value of equity = $16 million
· Cost of debt = 3.10 percent
· Market value of debt = $12.9 million
Given the above inputs, you get a debt ratio of 44.64 percent and a WACC of 6.02 percent, which is slightly higher than the 6 percent WACC based on book values.

13.2	TCA’s weighted average cost of capital (WACC) is given by formula 13.5 with the following inputs: 
· Percentage debt financing = 60% (given)
· Corporate tax rate = 35% (given)
· Riskless rate (10 years) = 4.20% (see exhibit 13.1)
· Credit risk premium (A rating - 10 years) =  1.72% (see exhibit 13.1)
· Market risk premium = 5% (data in session 13)
· Average beta coefficient for airlines in exhibit 13.2 = (1.52+1.45+1.43)/3 = 1.47
· Cost of debt (COD) = Riskless rate + Credit risk premium = 4.20% + 1.72% = 4.92%
· Cost of equity (COE) = Riskless rate + [Market risk premium × TCA Beta coefficient] 
· COE = 4.20% + [5% × 1.47] = 11.55%
TCA’s WACC is thus:
WACC = 60%×(4.92%)×(1- 35%) + (1- 60%)×11.55% = 6.92%


SESSION 14
WEALTH CREATION

KEY TAKEAWAYS
1. Market value added (MVA). The capacity of a company to create wealth for its owners is measured with a metric called Market Value Added (MVA) given in formula 12.1. Companies with positive MVAs on a given date have created MVA dollars of wealth on that date. Companies with negative MVAs have destroyed wealth on the date.

2. Management’s ultimate objective is to raise their company’s MVA. This is the mother of all management objectives. Before making any decision management must ask the fundamental question: Will the decision raise the company’s MVA? If it does, the company should go ahead. If it doesn’t, the company should turn it down.

3. There is ample evidence that supports the fact that firms with positive MVA deliver value to all their stakeholders (their employees, suppliers, customers, owners, as well as the community in which they operate). 

4. The opposite, however, is not always true: there are firms that deal successfully with their stakeholders but are unable to translate this goodwill into a higher MVA. These firms must revise their business strategy because their owners will eventually question the relevance of a strategy that does not raise the firm’s market value above its book value.

5. Two key parameters of business performance are the source of wealth creation: the after-tax return on invested capital (ROICAT) and the weighted average cost of capital (WACC). The ability of management to run a business that generates over time a ROICAT that is consistently higher than the WACC is the source of wealth creation. 
 
6. Economic value added (EVA). The dollar amount of wealth creation over a year is measured with EVA (economic value added) given in formula 12.3. It is the stream of EVAs a company is expected to generate in the future that determines its MVA.





TEST YOURSELF
14.1  Alternative EVA measures
	General Engines Corporation (GEC) has a net operating profit after tax (NOPAT) of $150 million, an after-tax ROIC of 15 percent, a cost of equity (COE) of 14 percent, and a pre-tax cost of debt of 8 percent. Its tax rate is 25 percent and its debt-to-equity ratio is one. Calculate GEC’s economic value added (EVA) with each of the four EVA formula below. What can you conclude?
1) EVA1 = (ROICAT – WACC) × Invested capital
2) EVA2 = NOPAT – (WACC × Invested capital)
3) EVA3 = Earnings After Tax – (COE × Equity capital)
4) EVA4  = (ROE – COE) × Equity capital
14.2  Calculating an investment’s MVA
	Atlantic Manufacturing Corporation (AMC) is considering acquiring a cost-savings machine for $20 million that is expected to generate a negative net operating profit after tax (NOPAT) of -$1 million in one year and a positive NOPAT of $5 million in two years. The machine will be depreciated over two years using straight-line depreciation. 
1) Should AMC acquire the machine if its weighted average cost of capital is 8 percent?
2) Show that a cashflow analysis of the decision provides the same answer as the MVA analysis.
14.3  The corporate wealth and liquidity matrix
Amalgamated Industries, Inc. has four businesses that are run as separate companies listed on a stock market. One business is in the transport sector, a second in the restaurant sector, a third in the beverage business, and the fourth in the food business. Amalgamated has full ownership in the four companies for which the following financial data has been collected:
	Company
	Transport
	Restaurant
	Beverage
	Food

	Sales growth rate
	   8%
	15%
	  7%
	  4%

	After-tax return  on  invested capital
	   8%
	15%
	  8%
	13%

	Return  on equity
	12%
	20%
	12%
	15%

	Weighted average cost of capital
	10%
	12%
	  9%
	11%

	Dividend payout ratio
	50%
	40%
	25%
	60%




1) Position the four companies on the corporate wealth and liquidity matrix.
2) What actions should Amalgamated take regarding each business?
ANSWER TO THE TEST QUESTIONS
14.1	Alternative EVA measures
[bookmark: _Hlk212951843]1) 	To get EVA1 you need the WACC and invested capital (IC). Using the given information,  you find a WACC is 10 percent (half of 6 percent plus half of 14 percent) and IC is $1,000 million. With these figures, EVA1 = (15% - 10%) × $1,000 million = $50 million
2)  EVA2 = $150 million – (10% × $1,000 million) = $50 million
3)	To get EVA3 you need earnings after tax (EAT) and equity capital. Using the given information,  you EAT as follows:
EAT = (EBIT – Interest payment) × (1- Tax rate)
	EBIT = NOPAT/(1 – 25%) = $150 million/75% = $200 million and interest payment is $40 million (8% of $500 million), from which you get an EAT of $120 million, and:
EVA3 = $120 million – (14% × $500 million) = $50 million
4)	To get EVA4 you need ROE which is equal to 24% (EAT $120 million divided by $500 of equity capital). With these figures, EVA4 = (24% – 14%) × $500 million = $50 million
	Conclusion: The four versions are equivalent.
14.2	Calculating an investment’s MVA
MVA and cashflow analyses of the decision. They provide identical answer because the two methods are equivalent:
	MVA ANALYSIS
	Now
	In one year
	In two years

	Invested Capital (IC)
	20 million
	10 million
	0

	NOPAT
	0
	-1 million
	5 million

	WACC
	8 percent
	8 percent
	8 percent

	ROIC =NOPAT/IC
	0
	-5%
	50%

	EVA = (ROIC - WACC) x IC
	0
	-2.6 million
	4.2 million

	MVA at 8%
	1.19 million
	
	




	CASHFLOW ANALYSIS
	Now
	In one year
	In two years

	Investment (in cash)
	20 million
	0
	0

	Depreciation (DEP)
	0
	10 million
	10 million

	NOPAT
	0
	-1 million
	5 million

	WACC
	8 percent
	8 percent
	8 percent

	CF = NOPAT + DEP
	-20 million
	9 million
	15 million

	Present value of CFs at 8%
	1.19 million
	
	



14.3  The corporate wealth and liquidity matrix
	Business
	Retention
	ROE
	SGR
	Growth
	Gap
	ROIC
	WACC
	Gap

	
	(1)
	(2)
	(3) = (1)×(2)
	(4)
	(3) – (4)
	(5)
	(6)
	(5) – (6)

	Transport
	50%
	12%
	6%
	8%
	-2%
	  8%
	10%
	-2%

	Restaurant
	60%
	20%
	12%
	15%
	-3%
	15%
	12%
	+3%

	Beverage
	75%
	12%
	9%
	7%
	+2%
	  8%
	  9%
	-1%

	Food
	40%
	15%
	6%
	4%
	+2%
	13%
	11%
	+
2%


SGR = Self-sustainable growth rate

1. The transport business has a cash deficit (negative liquidity gap) because its SGR is lower than its growth rate in sales) and destroys wealth (negative wealth gap) because its ROIC is higher than its WACC): it is located on the loser quadrant and should be immediately restructured or sold. 
2. The restaurant business has a cash deficit but creates wealth: it is located on the hopeful quadrant and should be funded until its ROIC exceeds its WACC, but if its ROIC has little chance of eventually moving above its WACC, then it should be sold.
3. The beverage business has a cash surplus but destroys wealth: it is located on the cash cow quadrant and some of its cash surplus could be used to fund the restaurant business, but for how long?
4. The food business has a cash surplus and creates wealth: it is located on the champion quadrant and its position must protected through continuous innovation.


SESSION 15
NET PRESENT VALUE

KEY TAKEAWAYS
1. The best method to find out if an investment is worth undertaking is to estimate its net present value (NPV). If NPV is positive, the investment’s adoption raises the value of the firm and should be undertaken. If NPV is zero, the investment breaks even and should still be undertaken. If the NPV is negative, the investment’s adoption reduces the value of the firm  and should be rejected.

2. You need two inputs to estimate an investment’s NPV. One is the stream of free cashflows the investment is expected to generate over its anticipated useful life (including the initial cash outflow required to launch the investment) and the other is the investment’s minimum required rate of return, which is the cost of financing the investment. That cost is equal to the investment’s weighted average cost of capital or WACC. And the riskier the investment, the higher its WACC. Go to session 13 (Cost of Capital) to find out how to estimate the WACC. 

3. The NPV rule is not a rigid method that gives you a final decision to either invest or not. Instead, it should be used as the starting point to perform a sensitivity analysis of the project under consideration. You can use it to identify the key underlying inputs that drive NPV and see whether some of these inputs can be modified to raise the investment’s NPV, as illustrated with the premium desk-lamp project (see sensitivity analysis in Appendix 1).

4. Profitability index and payback period. Other methods to evaluate an investment are the profitability index (see formula 15.3) and the payback period. These methods should not replace the NPV but should be used with the NPV to shed additional light on the attractiveness of the investment.   

TEST YOURSELF
15.1  Company A manufactures electrical equipment. Its WACC is 9%. Company B is a retailer of electrical equipment. Its WACC is 7%. Company A can acquire company B for $60 million. Company B is expected to generate the following free cashflows over the next five years (figures in millions): $3; $4; $5; $6; $6. At the end of the fifth year, its value is estimated at $80 million. Should Company A acquire Company B?

15.2 Consider the following three investments. Which one would you invest in? Suppose you have $20 million – which one would you invest in? What would you do if you only have $10 million. Explain your choices using the profitability index.
	
	Investment A
	Investment B
	Investment C

	Initial cash outflow
	$5 million
	$10 million
	$5 million

	Present value of future free cashflows
	$7 million
	$14 million
	$8 million



15.3 Consider the following two investments:
	
	WACC
	FCF0
	FCF1
	FCF2
	FCF3

	Investment A
	10%
	-$100,000
	$10,000
	$10,000
	$180,000

	Investment B
	10%
	-$100,000
	$80,000
	$60,000
	   $40,300



Which investment would you prefer and why?
ANSWER TO THE TEST QUESTIONS 15.1, 15.2
15.1. Company A should acquire Company B because the acquisition has a positive Net Present Value of 16.27 million. First get the value of Company B by calculating the present value of the stream of free cashflows (FCF) Company B is expected to generate during the next 5 years and beyond. That expected FCF stream in millions is FCF1 = 3, FCF2 = 4, FCF3 = 5, FCF4 = 6, FCF5 (including the estimated value of Company B to Company A at the end of the fifth year) = 86 (6 + 80). The present value of this FCF stream, at the WACC of Company B of 7%, is equal to 76.27 million. Be careful here, the relevant WACC is the WACC of Company B, not the WACC of Company A, because it is the WACC of Company B that captures the risk of the FCF stream that Company B is expected to generate. Because the value of Company B to Company A (76.27 million) is higher than the price Company A must pay today to acquire Company B (60 million), the acquisition of Company B is a wealth creating investment to the owners of Company A. The acquisition has a positive NPV of 16.27 million (-60 million +76.27 million).
15.2  You prefer the combination of investments A and C. To see why, calculate first the net present value of the three investments (figures in millions):


	
	Investment A 
	Investment B 
	Investment C 

	(1) Initial investment
	-5
	-10
	-5

	(2) Present value of free cashflows
	+7
	+14
	+8

	(3) Net present value = (1) + (2)
	+2
	  +4
	+3

	(4) Profitability index = (2)/(1)
	      1.40
	         1.40
	      1.60


	
The three investments have a positive NPV and therefore are all wealth creating investments worth undertaking. If you have $20 million, you would undertake all three investments because you need exactly $20 million ($5 million + $10 million + $5 million). But if you have just $10 million, you can only invest in B or in A and C. What would you do in this case? Investing in A and C is the preferred option because it generates a combined present value of $15 million (7 million + 8 million) compared to $14 million for investment B. Also, note that you can investment C yields the highest value per dollar of initial investment because its profitability index is the highest (1.6), hence you first use $5 million to select the investment with the highest profitability index (investment C) and then use the remaining $5 million to select the investment with the second highest profitability index (investment A). 
15.3  You prefer investment B even though both investments have the same NPV of $52,592 (check for yourself) because investment B has a shorter payback period (1.33 year) than investment A (2.44 years).


SESSION 16
INTERNAL RATE OF RETURN

KEY TAKEAWAYS
1. The internal rate of return (IRR) measures the profitability of an investment before financing it because the IRR is calculated with a stream of free cashflows that do not include the cost of financing the investment. Therefore the IRR measures the expected operating profitability of an investment.

2. To calculate an investment’s IRR, you need to know the investment’s initial cash outflow and the stream of free cashflows the investment will generate in the future. Once the cashflow stream has been identified, the IRR calculation requires a financial calculator or a spreadsheet. The calculator or the spreadsheet searches for the rate that makes the investment’s net present value (NPV) zero. That rate is the IRR because an investment’s IRR is defined as the rate that makes the investment’s NPV equal to zero; in other words, when the NPV is zero, the cost of financing the investment (the WACC) is the same as the IRR.

3. The cost of financing an investment is the investment’s weighted average cost of capital (WACC). According to the IRR rule, if an investment’s IRR is higher than its WACC, the investment raises the value of the firm and should be undertaken. If the investment’s IRR is lower than the WACC, the investment reduces the value of the firm and should be rejected. If the investment’s IRR is equal to the WACC, the investment breaks even – it neither creates nor destroys value – and should be undertaken because it covers its financing cost.

4. The IRR and NPV rules give the same investment decision only for investments with conventional cashflow streams, that is, cashflow streams that change sign only once. There are two cases for which the IRR rule fails to provide an unambiguous decision. The first is when the investment has a nonconventional cashflow stream – its cashflow stream changes sign more than once – and the second is when two investments are mutually exclusive. 

5. When the IRR and NPV rules lead to different decisions, you should only use the NPV rule because the NPV rule always selects the investment that creates the most value for the firm.

6. Despite its shortcomings, the IRR rule is as popular as the NPV rule because it is intuitively easier to determine if an investment is attractive based on its IRR than its NPV. For example, in a non-inflationary environment, a low-risk investment with an IRR of 30% is clearly attractive, but it is harder to tell how attractive is an investment with an NPV of $100,000. Another appealing feature of the IRR rule is that it separates investing and operating decisions from financing decisions. This separation allows operating managers to identify and evaluate investments opportunities and submit the projects’ IRRs to a corporate investment committee. The investment committee can then make the final selection based on the cost of financing the projects at the corporate level. 

TEST YOURSELF
16.1  Use the cashflow stream of the investment reported in the first spreadsheet in this session to show that the investment’s IRR is equal to the rate that makes the investment’s NPV zero.
16.2  Go to the investment in the session that has an unconventional cashflow stream and enter the cashflow stream in the spreadsheet used in the previous question to verify that its NPV is zero when the discount rate is 4.621percent and 26.256 percent. Check that the investment’s NPV is positive when the WACC is higher than 4.621% (use 8%) or lower than 26.256% (use 20%), and negative when the WACC is lower than 4.621% (use 2%) or higher than 26.256% (use 30%). What can you conclude? 
16.3  A construction company must decide how high to build a skyscraper. The company’s cost of capital is 10%. How many floors should the building have based on the following information? Explain your answer.
· If built to the 10th floor, the project’s NPV is $60 million and its IRR is 15%
· If built to the 20th floor, the project’s NPV is $100 million and its IRR is 20%
· If built to the 30th floor, the project’s NPV is $120 million and its IRR is 18%
· If built to the 40th floor, the project’s NPV is $140 million and its IRR is 13%
ANSWER TO THE TEST QUESTIONS
16.1  Reproduce the first spreadsheet shown in the session using Excel. Change the formula in cell B4 to  ‘=B3 + npv(12.7147%, C3:E3), where 12.7147% is the IRR. You will get an NPV of zero in cell B6 (Net Present Value).
16.2  Reproduce the spreadsheet shown below using Excel and enter the formulas in cells as indicated. You find that NPV is zero when the discount rate is either an IRR of 4.621% or IRR of 26.256%. At a discount rate of 8% that is higher than the IRR of 4.621%, the NPV is positive and equal to 10.45. At a discount that of 20% that is lower than the IRR of 26.256%, the NPV is again positive and equal to 12.50. At a discount rate of 2% that is lower than the IRR of 4.621%, the NPV is negative and equal to -12.46. At a discount that of 30% that is higher than the IRR of 26.256%, the NPV is again negative and equal to -10.12.  
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16.3  Build up to the 40th floor. According to the IRR rule, the construction company should build up to the 20th floor because this option has the highest IRR (20%). According to the NPV rule, it should build up to the 40th floor because this option has the highest NPV ($140 million). But we know that when the NPV rule and the IRR rule do not identify the same best investment, you should discard the IRR rule and use the NPV rule to make the decision. Conclusion: the option that will create the most value for the construction company is a building with 40 floors, even if its IRR is not the highest.


SESSION 17
SEPARATION PRINCIPLE

KEY TAKEAWAY
According to the separation principle, you should always separate a company’s investing and operating activities from its financing activities and taxation before analyzing the company’s performance. Failing to do so may muddle your analysis of the company’s performance.

TEST YOURSELF

17.1  Consider the following nine metrics: (1) accounts payable; (2) cashflow from operating activities calculated according to the U.S. Generally Accepted Accounting Principle (GAAP); (3) earnings after tax (EAT); (4) free cashflow; (5) cash; (6) after-tax interest expenses; (7) return on capital employed (ROCE); (8) net profit margin; and (9) return on equity. For each metric, indicate if it is related to operations (operating activity), financing, taxation, or a combination of operations, financing, and taxation. Explain briefly.
17.2	The Atlantic Motor Company (AMC) has $100 million of invested capital financed with $40 million of equity and $60 million of debt. Its sales are $220 million.
1) AMC’s banker informed the company’s financial manager that AMC should operate with a 50 percent debt ratio. What should AMC do to achieve the recommended debt ratio? 
2) An analysis of AMC’s operating and investment activities indicates that its optimal capital turns is 2.5. According to the managerial implications of the separation principle, what should AMC do to achieve the recommended debt ratio?
ANSWER TO THE TEST QUESTIONS

	METRICS
	TYPE OF ACTIVITY (Operations, Financing, and Taxation)

	1. Accounts payable
	Operations as part of working capital requirement (see formula 5.1)

	2. Cashflow from operating activities calculated according to U.S. GAAP1
	Operations, financing, and taxation because cashflow from operating activities according to U.S. GAAP includes interest and tax expenses (as part of earnings after tax; see EAT below)

	3. Earnings after tax (EAT)
	Operations, financing, and taxation because EAT includes operating profit (EBIT) as well as interest and tax expenses (see session 3)

	4. Free cashflow (FCF)
	Operations and taxation (see formula 6.1)

	5. Cash 
	All types of activities because they all end up affecting cash

	6. After-tax interest expense
	Financing and taxation because interest expense is measured after-tax

	7. Return on capital employed  (ROCE)
	Operating activities only because ROCE = EBIT/Invested Capital

	8. Net profit margin (NPM)
	Operations, financing, and taxation because NPM = EAT/Sales 

	9. Return on equity ROE)
	Operating, financing, and taxation because ROE = EAT/Equity


1. Generally Accepted Accounting Principle 
17.2  1)  AMC currently has $40 million of equity and $60 million of debt. To operate with a 50 percent debt ratio, AMC must have $50 million of equity and $50 million of debt. To achieve this goal, it must issue $10 million of equity and use the $10 million of cash it has raised to repay $10 million of debt. 
   2) AMC’s current capital turns is 2.20 ($220 million of sales divided by $100 million of capital). If its capital turns can be raised to 2.50, AMC needs only $88 million of capital to generate the $220 million of sales ($220 million of sales divided by 2.50) and hence could reduce invested capital by $12 million (from $100 million to $88 million) and use the cash generated by the reduction in invested capital to repay $12 million of debt, bringing debt down to $48 million ($60 million minus $12 million). It now has $40 million of equity and $48 million of debt. To achieve a 50 percent debt ratio, AMC needs $44 million of equity and $44 million of debt. To obtain this capital structure it should issue $4 million of equity and use the cash to repay $4 million of debt. This approach, which calls for fixing assets before recapitalizing – as suggested by the Separation Principle – necessitates issuing only $4 million of equity instead of $10 million with a recapitalization without asset reduction.  


SESSION 18
BOND VALUATION

KEY TAKEAWAYS

1. A bond is a negotiable debt instrument that specifies the terms under which the bond issuer borrows money from lenders. The borrower, who is the bond issuer, is a corporation or a government that needs money to finance its activities. The lender, who is the bond holder or investor, is an individual or an institution such as an insurance company or a pension fund. The bond’s terms specify how much money is borrowed, at which rate, and for how long. 

2. Bond prices are obtained by discounting the bond’s future cashflow stream to the present at the prevailing market yield that reflects the risk of the bond’s future cashflows. The bond’s future cashflow stream is given by the bond’s face value, coupon rate, and term to maturity. The bond’s yield to maturity is given by the U.S. Treasury yield curve and credit risk premia (see point 9).

3. There are many types of bonds. Some have no coupon rate (they are called zero-coupon bonds) or no maturity (they are called perpetual bonds). Other types include callable bonds, convertible bonds, and floating rate bonds. They are described in exhibit 18.2.

4. Bondholders are exposed to three main types of risks: credit risk, liquidity risk, and interest-rate risk.
 
5. Credit risk, also called default risk, is the risk that the bond issuer, facing a financial crisis, may no longer be able to pay the contractual coupons and the bond’s face value on the dates they are due.
 
6. Liquidity risk, also called marketability risk, arises when bondholders have to sell their bonds before they mature. The risk is that the sale might not happen quickly and, when completed, incurs relatively high transaction fees.

7. Interest rate risk, also called market risk, is triggered by changes in market interest rates that cause bond prices to move in the opposite direction. Interest-rate risk is higher the longer the bond’s term to maturity (called the maturity effect) and the lower its coupon rate (called the coupon effect). A bondholder’s exposure to interest-rate risk is measured with a metric called the bond’s duration. 

8. The term structure of interest rates is updated daily to show the yield to maturity on government-issued bonds with different terms to maturity. 

9. The yield curve is a graphical representation of the term structure of the interest rate. Its shape is usually rising but can occasionally be flat or declining. Yield curves are usually rising because longer-term bonds have higher interest-rate risk than shorter-term bonds and hence must offer higher yields. However, bond yields are also driven by market expectations about the future direction of interest rates. This is why the yield curve is occasionally flat or declining (when the market expects long-term rates to fall). 

TEST YOURSELF
18.1  Bond pricing
1) What is the price of a 2-year bond with a 5 percent coupon rate and a face value of $100 if the market yield for 2-year bonds in the same risk class is 4 percent? 
2) Is the bond selling at par, at a premium, or at a discount from face value? Why? 
3) What is the bond price if it were a 2-year zero-coupon bond with a $100 face value? 
4) If you had a choice, which of the two bonds would you prefer? 
5) What is the bond price if it were a perpetual bond? 
6) What would be the price of the 2-year 5-percent-coupon and the 2-year zero-coupon bond if the yield curve is rising with the 1-year rate at 3 percent and the 2-year rate at 5 percent? 
7) What is the yield to maturity of the two zero-coupon bonds in the previous question?

18.2  Bond duration
1) Show that the 2-year, 5 percent coupon bond is a package of a 1-year zero-coupon bond with a $5 face value and a 2-year zero-coupon bond with a $105 face value. 
2) Explain why the duration of a zero-coupon bond is the same as its term to maturity. 
3) Based on your answers to the previous two questions, calculate the duration of the 2-  year 5%-coupon bond if the yield curve is flat at 4%. 
4) Compare the duration of the 2-year coupon bond with that of the 2-year zero-coupon bond. What can you conclude?

ANSWER TO THE TEST QUESTIONS

18.1 Bond pricing
1) Price (5% coupon bond at 4%) =  = $4.81 + $97.08 = $101.89
2) The bond is selling at a premium from face value because its yield to maturity (4%) is lower than the coupon rate (5%)
3) Price (zero coupon) =  = $92.46
4) [bookmark: _Int_9W7VBPAK]Both bonds have a 4% yield, but the bondholder’s exposure to interest-rate risk depends on the length of the investment holding period. An investor with a two-year investment horizon should prefer the zero-coupon bond because it has no interest-rate rate (its entire cashflow comes at the end of year 2). If the investment horizon is shorter than two years, let’s say it is one year, then both bonds have interest-rate risk, but the 2-year coupon bond has a lower interest-rate risk than the zero-coupon bond because it pays a coupon in one year, that can be reinvested. In this case the 2-year coupon bond may be preferred.
5) Price (perpetual bond) =  = $125
6) Price (5% coupon bond) =  = $4.85 + $95.24 = $100.09
Price (zero coupon) =  = $95.24
7) Price (5% coupon bond) = $100.09 =  . You must search for the YTM with a financial calculator or a spreadsheet. You get 4.95%. Check that the bond price is indeed $100.09 when the yield is 4.95%. The yield of the zero-coupon bond is 5%.
18.2 Bond duration
1) The first coupon payment is $5 and is equivalent to a 1-year zero-coupon bond with a $5 face value. The terminal cashflow is $105 (the second $5 coupon payment plus the $100 face value); it is equivalent to a 2-year zero-coupon bond with a $105 face value. 
2) A bond’s duration is a function of its term to maturity and coupon rate. A zero-coupon bond has no coupon rate and hence its duration is the same as its term to maturity. 
3) We have the following bond prices and durations: 
	Bond
	Maturity
	Coupon
	Yield
	Price at 4%
	Duration (Dur)

	1-year zero coupon
	1 year
	zero
	4%
	    4.81
	1 year

	2-year zero coupon
	 2 years
	zero
	4%
	  97.08
	2 years

	2-year 5% coupon
	 2 years
	5%
	4%
	101.89
	?



The duration of the 2-year 5%-coupon bond is a weighted average of the duration of the 1-year zero-coupon with a $5 face value (which is equal to 1 year) and the duration of the 2-year zero-coupon with a $105 face value (which is equal to 2 years). It is calculated as follows:
Dur (coupon) = 
4)   The duration of the 2-year coupon bond (1.95 year) is shorter than the duration of the 2-year zero-coupon bond (2 years). This means that the 2-year coupon bond has less interest-rate risk than the 2-year zero-coupon bond. 


SESSION 19
COMPANY VALUATION

KEY TAKEAWAYS

1. When valuing a company, we should distinguish between its enterprise value (the estimated value of its business assets) and its market capitalization (the market value of its equity). When we refer to the value of a company, we mean the value of its equity, which measures the aggregate wealth of the company’s owners (its shareholders).  

2. There are two broad methods to value a company: one is based on the multiples (or ratios) of comparable companies, and the other is based on discounted cashflows. The former requires identifying companies similar to the one we want to value. For this reason, it is referred to as a relative valuation method. The latter requires identifying the free cashflow stream the company is expected to generate in the future. For this reason, it is referred to as an absolute valuation method because it does not require data on other companies. 

3. One of the most popular multiples used to estimate the value of a company’s equity is the PE ratio (price/earnings) of a comparable company (earnings here refer to net profit). To illustrate this method, assume that (1) the comparable company has a PE ratio of 10 (it is worth 10 times its net profit) and (2) the company you want to value has a net profit of $80 million. Applying the comparable PE ratio of 10 to the net profit of the company you want to value gives an estimated value of $800 million for that company (10 times $80 million).

4. The application of the comparable valuation method is straightforward but suffers from two major limitations: (1) comparable companies that are similar to the company you want to value do not always exist, and (2) sensitivity analysis cannot be performed with this method. For example, you cannot tell how the comparable value changes in response to a change in the company’s growth rate in sales.

5. A company’s estimated value based on the discounted cashflow (DCF) method is more complicated to implement than the valuation by comparables because you need to build a DCF valuation model using a spreadsheet that provides the estimated value of the company based on a set of assumptions about its future activities. But once the model has been set up, you can easily perform a sensitivity analysis to see how the estimated DCF value changes in response to any change in the parameters that drive the company’s DCF value. This exercise is illustrated in the next chapter in the context of valuation for mergers and acquisitions.

TEST YOURSELF

19.1 You want to estimate the value of the International Furniture Company (IFCO), a privately-held wholesaler of imported furniture similar to REFCO. Here are some IFCO accounting data: Sales are $10,000,000; Depreciation expense is $310,000; EBIT is $540,000; EAT is $384,000; WCR is $1,800,000; CAPEX is $560,000. IFCO has a book value of equity of $2,743,000, a book value of debt of $2,900,000, and holds $250,000 of cash and marketable securities. IFCO has an effective tax rate of 20 percent, a WACC of 5.9 percent, and retains 21.43 percent of its net profit. Market interest rates are stable. 
1) Get four estimates of IFCO’s value based on the four comparable multipliers in exhibit 19.1. Are the estimated values within an acceptable range?
2) Calculate IFCO’s DCF value assuming that the company will grow forever at a constant rate equal to its sustainable growth rate. 
3) Sensitivity of equity value to changes in the growth rate. Calculate IFCO’s DCF value assuming the company does not grow and compare it to the DCF value you found in your answer to question 2. What is the present value of future growth? To calculate the free cashflow with no growth, assume that WCR a year ago was $1,746,000. 

ANSWER TO THE TEST QUESTION
1)  IFCO valuation based on comparables
	Valuation based on comparable values
	Sector multiple
	IFCO data
	IFCO value

	Equity value based on 
price-to-book ratio
	1.62
	Book value of equity = $2,743,000
	$2,743,000 × 1.62 =
$4,443,660

	Equity value based on 
price-to-earnings ratio
	10.9
	EAT = $384,000
	$384,000 × 10.9 =
$4,185,600

	Enterprise value based on 
EV-to-EBITDA ratio
	8.1
	EBITDA = EBIT + Dep.
EBITDA = $850,000
	$850,000 × 8.1 =
$6,885,000

	Equity value based on 
EV-to-EBITDA ratio
	 
	EV + Cash – Debt
  EV + $250K - $2,900K
EV - $2,650,000
	$6,885K + $2,650K  = $4,235,000

	Enterprise value based on 
EV-to-Sales ratio
	0.72
	Sales = $10,000,000
	$10,000,000 × 0.72 =
$7,200,000

	Equity value based on 
EV-to-Sales ratio
	
	EV + Cash – Debt
EV + $250K - $2,900K 
EV - $2,650,000
	$7,200K + $2,650K  = $4,550,000


	
	The estimated equity values are within the acceptable 10 percent range.
	2) IFCO’s DCF valuation
Estimated DCF equity value = =  
SGR = Retention rate x ROE = 21.43% ×  = 21.43% ×  = 21.43% × 14% = 3%
	Calculation of FCF1 :
	Accounting data for IFCO
	Now
	In one year growing at 3.08%

	EBIT
	$540,000
	   $540,000 × (1 + 3%) =       $556,200

	Depreciation expense
	$310,000
	   $310,000 × (1 + 3%) =       $319,300

	Working Capital Requirement (WCR)
	$1,800,000
	$1,800,000 × (1 + 3%) =  $1, 854,000

	CAPEX
	$560,000
	   $560,000 × (1 + 3%) =       $576,800



FCF1 = EBIT1(1 – Tax rate) + Depreciation expense1 – (WCR1 – WCR0) – CAPEX1
FCF1 = $556,200(1-20%) + $319,300 – ($1,854,000 – $1,800,000) – $576,800 = $133,460
Estimated DCF equity value =  =  = $4,602,069
3) Sensitivity to changes in the growth rate 
	 If IFCO growth rate is zero, all future FCFs are the same as this year’s FCF0:
   FCF0 = $540,000(1-20%) + $310,000 – ($1,800,000 – $1,746,000) – $560,000 = $128,000
Estimated DCF equity value zero-growth =  =  = $2,169,492
Present value of growth = Value with growth – Value zero-growth 
Present value of growth = $4,602,069 – $2,169,492 = $2,432,577
	The present value of growth represents close to 53% of IFCO’s equity value.


SESSION 20
MERGERS AND ACQUISITIONS

KEY TAKEAWAYS

1. Mergers and acquisitions are an important part of firms’ strategic investment decisions. These transactions are generally motived by the desire to create a combination that is more competitive than the two separate firms. They are justified economically only if the combination is more valuable than the sum of the values of the separate firms.

2. There are three broad types of combinations. In a horizontal combination, the two companies are in the same line of business and the merger creates wealth by increasing combined revenues and/or reducing combined costs. In a vertical combination, the acquiring company buys one of its suppliers and/or one of its customers to create wealth by controlling the value chain. In a conglomerate combination, the merging companies are in unrelated lines of business, which limits their ability to create wealth. 

3. Most acquisitions are friendly, but they can also be hostile. In a friendly acquisition, the acquirer makes an offer to the management of the target firm. If the offer is rejected, the acquirer can bypass the target firm’s management and make the offer directly to the target firm’s shareholders; in this case, the acquisition is said to be hostile to the target firm’s management.

4. The value created in an acquisition comes primarily from the capacity of the merged firms to generate synergistic gains. These gains arise from higher combined revenues and lower combined costs. Synergistic revenue-growth could come from buying an innovative firm and developing the acquired innovation to grow faster, or exploiting the market power of the combined firms to increase the price of goods and services sold. Synergistic cost-reduction can be generated through economies of scale, economies of scope, and vertical integration.

5. There are two mechanisms through which an acquisition can create value in the absence of synergistic gains. One is to acquire poorly managed firms and increase their value by improving their operating performance and/or reducing their cost of capital. The other is to identify undervalued firms and acquire them at a lower price than their true hidden value.

6. An acquisition can be paid either in cash or through an exchange of shares between the acquiring and acquired firms. In the latter case, the acquirer issues new shares and gives them to the acquired firm’s shareholders in exchange for their shares. In this case, the acquirer must first decide the price at which the new shares are issued. The number of shares to issue is then determined by the chosen share price using formula 20.1.    

TEST YOURSELF
20.1  Go back to ARCO’s acquisition of REFCO. The value of REFCO to ARCO if bought and restructured is $30 million. Before the acquisition, ARCO has 100 million shares and a market value of $250 million. 
1)  Calculate the acquisition’s net present value if (1) ARCO buys REFCO for $25 million in cash; (2) ARCO buys REFCO by issuing 9,803,922 shares at $2.55; (3) ARCO buys REFCO by issuing 12 million shares at $2.50.
2) Suppose that ARCO’s management believes that the market overvalues ARCO’s stock market value. Will they prefer to pay for an acquisition with cash or a share exchange?  Answer the same question if management believes that ARCO’s stock market is undervalued.  

ANSWER TO THE TEST QUESTION
1) NPV(Cash acquisition)  = REFCO’s value to ATCO – Cost of the acquisition 
			       = $30,000,000 – $25,000,000 = $5,000,000
    NPV (Share acquisition at $2.55) = REFCO’s value to ATCO – Cost of the acquisition
				          = $30,000,000 – (9,803,922 shares at $2.55)
                      = $30,000,000 – $25,000,000 = $500,000
    NPV (Share acquisition at $2.50) = REFCO’s value to ATCO – Cost of the acquisition
				          = $30,000,000 – (12,00,000 shares at $2.50) 
          = $30,000,000 – $30,000,000 = 0
2. If ARCO’s management believes ARCO is overvalued, it should pay for an acquisition with a share exchange. If it believes ARCO is undervalued, it should pay for an acquisition with cash.
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