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A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



10. N A L Y S I S



11.







F o r m u la e 1. 2. 3. or, 4. 5. or, or, 6. 7. 8. or, 9. or,



a n d



E q u a tio n s



Current ratio CR = Quick ratio QR = Inventory turnover ratio ITOR = ITOR = Receivable turnover ratio RTOR = Days sales outstanding DSO = DSO = DSO = Fixed assets turnover ratio FATOR = Total assets turnover ratio TATOR = Debt- asset ratio DA ratio = DA ratio = Debt-equity ratio DE ratio = DE ratio =



or, or, 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. a. b.



Long-term debt to total assets rat Long-term debt ratio = Equity multiplier EM = EM = EM = 1+ DE Interest coverage ratio TIE Ratio = EBITDA coverage ratio EBITDA coverage ratio = Net profit margin Net Profit Margin = Gross profit margin Gross Profit Margin = Operating profit ratio OPR = Basic earning power ratio Earning Power = Return on assets ROA= Return on equity ROE = Price earnings ratio PE Ratio = Market-to-book ratio Market-to-book ratio = Du-Pont Identity ROA = Profit margin x Total Assets Turnover ROA = × ROE = ROA x Equity Multiplier ROA = × ×
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c. P r o b le m s



&



S o lu t io n s d.



3-1



National Hardware Pvt. Ltd. has a total current asset of Rs 500,000, of which Rs 100,000 represents inventory. If the firm has a total current liability of Rs 250,000, what are the firm’s current ratio and quick ratio? SOLUTION Given Current assets (CA) = Rs. 500,000 Inventory = Rs. 100,000 Current liability (CL) = Rs. 250,000 Current ratio = ? Quick ratio = ? We have, Current ratio = = = 2 times The firm's current ratio indicates that its total current assets are 2 times of current liabilities. Again, Quick ratio = = = 1.6 times The firm's quick ratio indicates that its current assets except inventory are 1.6 times of current liabilities. 3-2



Mechi Industries has current assets equal to Rs 3 million. The Company’s current ratio is 1.5 times, and its quick ratio is 1.0. What is the firm’s level current liability? What is the firm’s level of inventories? SOLUTION Given Current assets (CA) = Rs. 3 million Current ratio = 1.5 times Quick ratio = 1.0 times Current liability (CL) = ? Inventory = ? We have, Current ratio = or, 1.5 = or, CL = ∴ CL = Rs. 2,000,000 Therefore, the firm's level of current liability is Rs. 2,000,000. Again, Quick ratio = or, 1.0 = or, Rs. 2,000,000 = Rs. 3,000,000 - Inventory ∴ Inventory = Rs. 1000,000 Thus, the firm's level of inventory is Rs. 1,000,000. 3-3 Morang Transport Company has current assets of Rs 800,000 and current liabilities of Rs 500,000. What affect would the following transactions have on the firm's current ratio? a. Two new trucks are purchased for a total of Rs 100,000 in cash. b. The company borrows Rs 100,000 short-term to carry an increase in receivables of the same amount.



Additional common stock of Rs 200,000 is sold and the proceeds invested in the expansion of several terminals. The company increases its accounts payable to pay a cash dividend of Rs 40,000 out of cash.



SOLUTION Given Current assets (CA) = Rs. 800,000 Current liabilities (CL) = Rs. 500,000 Current ratio = ? We have, Current ratio = a. Current assets decline by Rs. 100,000 and there is no change in current liabilities. Then, Current ratio = = 1.4 times Working note: New trucks ↑ Fixed assets ↑ — No effect Cash ↓ CA ↓ — Rs. 100,000 CL – no effect b. Current assets and current liabilities each increase by Rs. 100,000 Then, Current ratio = = 1.50 times Working note: S–T debt ↑ CL ↑ — Rs. 100,000 A/R ↑ CA ↑ — Rs. 100,000 c. Neither current assets nor current liabilities are affected. Then, Current ratio = = 1.60 times Working note: Common stock ↑ Equity ↑ — no effect Investment ↑ Fixed assets ↑ — no effect d. Current liabilities increase by Rs. 40,000 and current assets decline by the same amount. Then, Current ratio = = 1.41 times Working note: Accounts payable ↑ CL ↑ — Rs. 40,000 Cash ↓ CA ↓ — Rs. 40,000 3-4 Nepal Telecom has a long-term debt ratio of 0.65 and a current ratio of 1.30. Current liabilities are Rs 900, sales are Rs 4,680, profit margin is 9.5 percent, and ROE is 22.4 percent. What is the amount of firm’s net fixed assets? SOLUTION Given Long-term debt ratio = 0.65 Current ratio = 1.30× Current liabilities = Rs. 900 Sales = Rs. 4,680 Profit margin = 9.5% ROE = 22.4% Net fixed assets = ?



F i n a n c i a l A n a l343 y sis



We have, Profit margin = or, 0.095 = or, Net income = Rs.4,680 × 0.095 ∴ Net income = Rs. 444.6 Again, ROE = or, Equity = = = Rs. 1,984.82 Long-term debt ratio = or, 0.65 = or, LTD = 0.65 LTD + 0.65 × Rs.1,984.82 or, 0.35 LTD = Rs. 1290.13 ∴ LTD = Rs.3,686.09 We know that, Total asset = CL + LTD + Equity =Rs.900 + Rs.3,686.09 + 1984.82 = Rs.6,570.91 Again we have, CR = or, CA = CL × CR = Rs. 900 × 1.3 = Rs.1,170 ∴ CA = Rs. 1,170 Now, Net fixed assets = Total assets - CA = Rs.6,570.91 – Rs.1,170 = Rs.5,400.91 Note: Long term debt ratio = or, Long term debt ratio = Alternatively, We have, Current ratio = or, 1.30 = or, Current assets = Rs.900 × 1.30 ∴ Current assets = Rs.1,170 We have, Profit margin = or, 0.095 = or, Net income = Rs.4,680 × 0.095 ∴ Net income = Rs. 444.6 Again, ROE = or, Equity = = = Rs. 1,984.82 Again, Long-term debt ratio = or, 0.65 = or, 0.65 Total assets = Long-term debt We know that,
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Total assets = Current liabilities + Long-term debt + Equity or, Total assets = Rs.900 + 0.65 Total assets + Rs.1,984.82 or, 0.35 Total assets = Rs.2,884.82 or, Total assets = Rs.8,242.34 Now, Net fixed assets = Total assets – Current assets = Rs.8,242.34 – Rs.1,170 = Rs.7,072.34 3-5 Reliance Brother has DSO of 40 days. The Company’s annual sales are Rs 7,300,000. What is the level of its accounts receivable? Assume there are 365 days in a year. SOLUTION Given DSO = 40 days Annual sales = Rs. 7,300,000 Level of account receivable = ? We have, DSO = or, 40 = or, Rs.292,000,000 = Accounts receivable × 365 or, Accounts receivable = = Rs. 800,000 Therefore, the company's level of accounts receivable is Rs. 800,000. 3-6



Siddhartha Gas Limited has ending inventory of Rs 423,500, and cost of goods sold for the year just ended was Rs 2,365,450. What is the inventory turnover? The days’ sales in inventory? How long on average did a unit of inventory sit on the shelf before it was sold?
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SOLUTION Given



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



Average collection period



= = = 45 days Therefore, if management wants to have only an average of Rs. 50,000 invested in receivable, accounts receivable must be collected in 45 days.



Ending inventory = Rs. 423,500 Cost of goods sold = Rs. 2,365,450 Now, Inventory turnover



= = = 5.59 times Therefore, the company turned over the entire inventory 5.59 times during the year. Again, Day's sales in inventory = = = 65.3 days This tells us that on average a unit of inventory sat on the shelf for 65.3 days before it was sold. 3-7 A Company has total annual sales (all credit) of Rs 4,00,000 and a gross profit margin of 20 percent. Its current assets are Rs 80,000, current liabilities Rs 60,000, inventories Rs 30,000, and cash Rs 10,000. a. How much average inventory should be carried if management wants the inventory turnover to be 4? (Assume a 360-days year) b. How rapidly must accounts receivable be collected if management wants to have only an average of Rs 50,000 invested in receivables? SOLUTION Given Annual credit sales = Rs. 400,000 Gross profit margin = 20% Current assets = Rs. 80,000 Current liabilities = Rs. 60,000 Inventories = Rs. 30,000 Cash = Rs. 10,000 a. Inventory turnover = 4 times Average inventory = ? We have, Gross profit margin = or, 0.20 = ∴ Gross profit = Rs. 80,000 Again, Cost of goods sold = Sales - Gross profit = Rs. 400,000 – Rs.80,000 = Rs. 320,000 Now, Inventory turnover = or, 4 = ∴ Average inventory = Rs. 80,000 Therefore, if management wants the inventory turnover to be 4 times, the average inventory should be Rs. 80,000. b. Average receivables = Rs. 50,000 Average collection period = ? We have,
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Biratnagar Jute Mill has sales of Rs 2,300, total assets of Rs 1,020, and a debt equity ratio of 1. If its return on equity is 18 percent, what is its net income? SOLUTION Given Annual sales = Rs. 2,300 Total assets = Rs. 1,020 Debt equity ratio = 1 Return on equity (ROE) = 18% Net income = ? We have, Equity multiplier = 1 + Debt equity ratio =1+1 =2 Again, Equity multiplier = or, 2 = ∴ Equity = Rs. 510
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Return on equity = or, 0.18 = ∴ Net income = Rs. 91.80 Therefore, Biratnagar Jute Mill's net income is Rs. 91.80. Eastern Hill Corporation has a profit margin of 7 percent, total assets turnover of 1.94 times, and ROE of 23.7 percent. What is this firm’s debt equity ratio? SOLUTION Given Profit margin = 7% Total assets turnover = 1.94 times Return on equity (ROE) = 23.7% Debt equity ratio = ? We have, Return on assets = Profit margin × Total assets turnover = 0.07 × 1.94 = 0.1358 or 13.58% Again, ROE = Return on assets × Equity multiplier or, 0.237 = 0.1358 × Equity multiplier ∴ Equity multiplier = 1.75 Now, Equity multiplier = 1 + Debt equity ratio or, 1.75 = 1 + Debt equity ratio or, Debt equity ratio = 1.75 - 1 = 0.75 or 75% Therefore, the firm's debt equity ratio is 75%. Bardia Inc. has sales of Rs 32 million, total assets of Rs 43 million, and total debt of Rs 9 million. If the profit margin is 7 percent, what is net income? What is ROA? What is ROE? SOLUTION Given Annual sales = Rs. 32 million Total assets = Rs. 43 million Total debt = Rs. 9 million Profit margin = 7% Net income = ? Return on assets (ROA) = ? Return on equity (ROE) = ? We have, Profit margin = or, 0.07 = ∴ Net income = Rs. 2,240,000 Again, Return on assets = = = 0.0521 or 5.21% Again,



= = = 0.0659 or 6.59%



Working notes: Total assets = Total debt + Equity or, Equity = Total assets - Total debt = Rs.43,000,000 – Rs.9,000,000 = Rs. 34,000,000
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Return on equity



Now,



3-11



Janakpur Cigarette Ltd. has current assets of Rs 1 million and current liabilities of Rs 600,000. a. What is the company's current ratio? b. What would be its current ratio if each of the following occurred, holding all other things constant? (i) A machine costing Rs 100,000 is paid for with cash. (ii) Inventories of Rs 120,000 are purchased and financed with trade credit. (iii) Accounts payable of Rs 50,000 are paid off with cash (iv) Accounts receivable of Rs 75,000 are collated (v) Long-term debt of Rs 200,000 is raised for investment in inventories Rs 100,000 and to pay down short-term borrowings Rs 100,000. SOLUTION Given Current assets (CA) Rs. 1 million Current liabilities (CL) = Rs. 600,000 a. Current ratio = ?
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We have, Current ratio



= = = 1.67 times Therefore, the company's current ratio is 1.67 times. b.(i) Current assets decline by Rs. 100,000 and there is no change in current liabilities. Then, Current ratio = = 1.5 times Working note: Machine ↑ Fixed assets ↑ — no effect Cash ↓ CA ↓ — Rs. 100,000 (ii) Current assets and current liabilities each increase by Rs. 120,000. Then, Current ratio = = 1.56 times Working note: Inventories ↑ CA ↑ — Rs. 120,000 Accounts payable ↑ CL ↑ — Rs. 120,000 (iii) Current assets and current liabilities each decline by Rs. 50,000 Then, Current ratio = = 1.73 times (iv) Neither current assets nor current liabilities are affected Then, Current ratio = = 1.67 times Working note: Cash ↑ CA ↑ — Rs. 75,000 Accounts receivable ↓ CA ↓ — Rs. 75,000 (v) Current assets increase by Rs. 100,000 and current liabilities decline by the same amount. Then, Current ratio = = = 2.20 times
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Working note: LTD ↑ Cash ↑ CA ↑ — Rs. 200,000 Inventories ↑ CA ↑ — Rs. 100,000 Cash ↓ CA ↓ — Rs. 100,000 Short-term borrowing ↓ CL ↓ — Rs. 100,000 Cash ↓ CA ↓ — Rs. 100,000 3-12 The National Lube Oil Corporation has Rs 875,000 in current assets and Rs 350,000 in current liabilities. Its initial inventory level is Rs 250,000, and it will raise funds as additional notes payable and use them to increase inventory. How much can the firm's short-term debt (notes payable) increase without violating a current ratio 2 to 1? What will be the firm's quick ratio after it has raised the maximum amount of short-term funds? SOLUTION Given Current assets (CA) = Rs. 875,000 Current liabilities (CL) = Rs. 350,000 Initial inventory = Rs. 250,000 Target current ratio = 2 to 1 Increase in short-term debt (notes payable) = ? Quick ratio after raising short-term funds = ? Let, the amount raised as additional notes payable and use them to increase inventory be Rs. x. Then, New CA = Rs. 875,000 + x New CL = Rs. 350,000 + x New inventory = Rs. 250,000 + x If the firm wants to maintain a current ratio of 2 to 1, then the value of x is given by: Current ratio = or, 2= or, Rs.700,000 + 2x = Rs.875,000 + x or, x = Rs. 175,000 Therefore, the firm can increase its notes payable by Rs. 175,000 to maintain a current ratio of 2. Calculation of quick ratio after the firm has raised the maximum amount of short-term funds. We have, Quick ratio = = = 1.19 times Hence, the firm’s quick ratio will be 1.19 times after it has raised the maximum amount of short-term funds. 3-13 The South-Western Company had a quick ratio of 1.4, a current ratio of 3.0, and inventory turnover of 6 times, total current assets of Rs 810,000, and cash & marketable securities of Rs 120,000 in 2001. What were company's annual sales and its DSO for that year? Assume there are 365 days in a year. SOLUTION Given Quick ratio = 1.4 times Current ratio = 30 times Inventory turnover = 6 times Total current assets (CA) = Rs. 810,000 Cash and marketable securities = Rs. 120,000 Annual sales = ? Days sales outstanding (DSO) = ?
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We have, Current ratio = or, 3= ∴ Current liabilities (CL) = Rs. 270,000 Again, Quick ratio = or, 1.4 = ∴ Quick assets = Rs. 378,000 Again, Quick assets = Current assets - Inventory or, Rs.378,000 = Rs.810,000 - Inventory ∴ Inventory = Rs. 432,000 Again, Quick assets = Cash and marketable securities + Accounts receivable or, 378,000 = 120,000 + Accounts receivable ∴ Accounts receivable = Rs. 258,000 Now, Calculation of annual sales and DSO: We have, Inventory turnover = or, 6= ∴



Annual sales = Rs. 2,592,000



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



Again, DSO = = = 36.33 days 3-14



Bishal Trading & Co. had earnings per share of Rs 4 last year, and it paid a Rs 2 dividend. Total retained earnings increased by Rs 12 million during the year, while book value per share at year-end was Rs 40. Company has no preferred stock, and no new common stock was issued during the year. If company's year-end debt (Which equal its total liabilities) was Rs 120 million, what was its year-end debt/assets ratio? SOLUTION Given Earnings per share (EPS) = Rs. 4 Dividend per share (DPS) = Rs. 2 Total increase in retained earnings = Rs. 12 million Book value per share = Rs. 40 Total debt at the end = Rs. 120 million Year-end debt/assets ratio = ? We have, Debt/assets ratio = = = 0.3333 or 33.33% Therefore, Bishal Trading Co's. year-end debt/assets ratio was 33.33%. Working notes: (i) Retained earnings per share = EPS - DPS =Rs.4 – Rs.2 = Rs. 2 (ii) Total R/E = R/E per share × No. of shares outstanding or, Rs.12 million = Rs. 2 × No. of shares outstanding (iii)



∴ No. of shares outstanding = 6 million Book value per share = or, Rs. 40 =



∴ Equity = Rs. 240 million (iv)Total assets = Total debt + Equity = Rs. 120 million + Rs. 240 million = Rs. 360 million



F i n a n c i a l A n a l343 y sis Assume you are given the following relationship for the Bhaktapur Brick Corporation: Sales/total assets = 1.5x Return on assets (ROA) = 3% Return on equity (ROE) = 6% Calculate Bhaktapur Brick Corporation's profit margin and debt ratio. SOLUTION Given Sales/Total assets = 1.5 x Return on assets (ROA) = 3% Return on equity (ROE) = 6% Profit margin = ? Debt ratio = ? According to Du-Pont equation, we know that ROA = Profit margin × Sales/total assets or, 0.03 = Profit margin × 1.5 or, Profit margin = ∴ Profit margin = 0.02 or 2% Again, according to Du-Pont equation We have, ROE = ROA × Equity multiplier or, ROE = ROA × or, 0.06 = 0.03 × or, 0.06 - 0.06 Debt ratio = 0.03 or, 0.06 Debt ratio = 0.03 or, Debt ratio = ∴ Debt ratio = 0.5 or 50% Hence, Bhaktapur Brick Corporation’s profit margin and debt ratio is 2 percent and 50 percent respectively. 3-16 The Butwal Trading Corporation has net income of Rs 52,300. There are currently 21.50 days’ sales in receivables. Total assets are Rs 430,000, total receivables are Rs 59,300 and the debt/equity ratio is 1.30. What is the firm’s profit margin? Its total assets turnover? Its ROE? SOLUTION Given Net income = Rs. 52,300 Day's sales in receivable = 21.50 days Total assets = Rs. 430,000 Total receivables = Rs. 59,300 Debt/equity ratio = 1.30 Profit margin = ? Total assets turnover = ? Return on equity (ROE) = ? We have, Days sales in receivable = or, 21.50 = ∴ Annual sales = Rs. 10,06,721 Again we have, Equity multiplier = 1 + Debt/equity ratio = 1 + 1.30 = 2.30
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Now,



3-15



Profit margin = = = 0.0520 or 5.20% Total assets turnover = = = 2.34 times ROE = Profit margin × Total assets turnover × Equity multiplier = 0.052 × 2.329 × 2.30 = 0.2799 or 27.99% 3-17



Hill Lake Company has a debt equity ratio of 1.10. Return on assets is 8.4 percent, and total equity is Rs 440,000. What is the equity multiplier? Return on equity? Net income? SOLUTION Given Debt equity ratio = 1.10 Return on assets (ROA) = 8.4% Total equity = Rs. 440,000 Equity multiplier = ? Return on equity (ROE) = ? Net income = ? We have, Equity multiplier = 1 + Debt equity ratio = 1 + 1.10 = 2.10 times Again, ROE = ROA × Equity multiplier = 0.084 × 2.10 = 0.1764 or 17.64%
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Days sales outstanding = or, 36 = or, Accounts receivable = = Rs. 45,000



Again, ROA = or, 0.084 = ∴ Net income = Rs.36,960 Again, 3-18



Complete the balance sheet and sales information in the table that Himalayan Brewery using the following financial data: Debt Ratio: 50% Quick Ratio: 0.80x Total Assets Turnover: 1.5x Days Sales Outstanding: 36days Gross Profit Margin: 25% Inventory Turnover: 5 times Balance Sheet



Cash Accounts receivable Inventories Fixed assets Total assets Sales



-



-



-



-



Rs 300,000 —



Accounts payable Long-term debt Common stock Retained earnings



- - Rs 60,000 - - 97,500



Total liabilities and equity Cost of goods sold



SOLUTION Balance Sheet Assets Cash Accounts receivable Inventories Fixed assets Total assets Sales



Amount Rs. 27,000 45,000 67,500 160,500



Liabilities and Equity Accounts payable Long-term debt Common stock Retained earnings



Rs. 300,000 Total equity



liabilities



Rs.450,000 Cast of goods sold



Working notes We have, Debt ratio = or, 0.50 = ∴ Total debt = Rs. 150,000 Again, Total debt = Accounts payable + long-term debt or, Accounts payable = Total debt - Long-term debt =Rs.150,000 – Rs.60,000 = Rs. 90,000 We have, Total assets turnover = or, 1.5 = ∴ Sales = Rs. 450,000 Again,



Amount Rs. 90,000 60,000 52,500 97,500



and



Rs. 300,000 Rs. 337,500



Cost of goods sold



= Sales - Gross profit = Rs.450,000 - 25% of Rs.450,000 = Rs. 337,500



Again, Inventory turnover = or, 5= or, Inventory = = Rs. 67,500 We have, Quick ratio = or, 0.8 = or, Quick assets = Rs.90‚000 × 0.8 = Rs. 72,000 Again, Quick assets = Cash + Accounts receivable or, Cash = Quick assets – Accounts receivable = Rs.72,000 – Rs.45,000 = Rs. 27,000 Fixed assets = Total assets – (Cash + Accounts receivable + Inventory) = Rs.300,000 – Rs.27,000 – Rs.45,000 – Rs.67,500 = Rs. 160,500 Common stock = Total assets - (A/c payable + Long-term debt + R/E) = Rs.300,000 - (Rs.90,000 + Rs.60,000 + Rs.97,500) = Rs. 52,500 3-19 Using the information follows, complete the balance sheet given below: (Assume 360-days year in your calculation) Long-term debt to net worth 0.5 to 1 Total Assets Turnover 2.5 x Average collection period 18 days Inventory turnover 9x Gross profit margin 10% Acid- test ratio 1 to 1 Balance Sheet. Cash Accounts receivable Inventory Plant & equipment



Total assets SOLUTION



- - - -------- - --------- - -------- - - ----------- --



Notes payable Long-term debt Common stock Retained earnings



Total liabilities & equity



Rs 100,000 ----- 100,000 100,000 —
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Given By the question, Long-term debt to net worth = 0.5 or,



= 0.5



or,



= 0.5



or,



Long-term debt = Rs.200,000 × 0.5



∴



Long-term debt = Rs. 100,000



Total liabilities and equity = Rs. 400,000 Total assets = Total liabilities and equity = Rs. 400,000 Again, Total assets turnover = 2.5 x or,



= 2.5



or,



= 2.5



∴



Sales = Rs.400,000 × 2.5 = Rs. 1,000,000



Again, Average collection period = 18 days or,



= 18 days



or,



= 18 days



or, Accounts receivable = = Rs. 50,000 Again, Gross profit margin = 10% or,



= 0.10



or,



= 0.10



or,



Gross profit = Rs.1,000,000 × 0.10 = Rs. 100,000



Again, Inventory turnover = 9x or,



∴



=9



or,



=9



or,



=9



or,



Inventory =



Inventory = Rs. 100,000



Again, Acid-test ratio = 1 to 1 or,



=1



or,



=1



or,



=1



or,



Cash + Rs.50,000 = Rs.100,000



∴



Cash = Rs. 50,000



Plant and equipment



= Total assets - (Cash + Accounts + Inventory) =Rs.400,000 - (Rs.50,000 + Rs.50,000 + Rs.100,000) = Rs. 200,000
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Now, Balance Sheet Assets Cash Accounts receivable Inventories Plant and equipment



Amount



Amount



Rs. 100,000 100,000 100,000 100,000 Total Rs. 400,000 Total liabilities and Rs. equity 400,000 3-20 General Stores, Inc. has sales of Rs 6 million, an asset turnover ratio of 6 times the year, and net profits of Rs 120,000. a. What is the company's return on assets or earring power? b. The company will install new point of sales cash registers throughout its stores. This equipment is expected to increase efficiency in inventory control, reduce clerical errors, and improve record keeping throughout the system. The new equipment will increase the investment in assets by 20% and is expected to increase the net profit margin from 2 percent now to 3 percent. No change in sales is expected. What is the effect of the new equipment on the return on assets or earring power? SOLUTION Given Sales = Rs. 6 million Assets turnover = 6 times Net profit = Rs. 120,000 a. Return on assets (ROA) or earning power = ? We have, Assets turnover ratio = or, 6= or, Total assets = ∴ Total assets = Rs. 1,000,000 Now, ROA = = = 0.12 or 12% Therefore, the company's return on assets or earning power is 12 percent.. b. Total assets = Rs. 1,000,000 + 20% of Rs. 1,000,000 = Rs. 1,200,000 Net profit = 3% of sales = 3% of Rs. 6,000,000 = Rs. 180,000 Now, ROA = = = 0.15 or 15% Therefore, the installation of new equipment will increase the return on assets or earning power ratio from 12% to 15%. 3-21 The data for various companies in the same industries are as follows:



Sales Total assets Net income



A Rs 10 Rs 8 Rs 0.7



Rs. 50,000 50,000 100,000 200,000



Liabilities and Equity Notes payable Long-term debt Common stock Retained earnings



B Rs 20 Rs 10 Rs 2



Company (Rs in million) C D E Rs 8 Rs 5 Rs 12 Rs 6 Rs 2.5 Rs 4 Rs 0.8 Rs 0.5 Rs 1.5



F Rs 17 Rs 8 Rs 1



Determine the total assets turnover, net profit margin, and earning power for each of the companies. SOLUTION We have, Total assets turnover = Net profit margin = Earning power ratio = Ratios Total assets turnover (times)



Company A



B



C



D



E



F



= 1.25



= 2.0



= 1.33



= 2.0



= 3.0



= 2.13



= 0.07 or 7%



= 0.10 or 10%



= 0.10 or 10%



= 0.10 or 10%



= 0.125 = or 0.0588 12.5% or 5.88%



= 0.0875 or 8.75%



= 0.20 or 20%



= 0.1333 or 13.33%



= 0.20 or 20%



= 0.375 = 0.125 or or 12.5% 37.5%



Net profit margin



Earning power ratio



3-22



For the most recent year Sunder Steel Manufacturing Inc. had sales of Rs 380,000, cost of goods sold of Rs 110,000, depreciation expense of Rs 32,000, and additions to retained earnings of Rs 41,620. The firm currently has 30,000 shares of common stock outstanding, and the previous year’s dividends per share were Rs 1.50. Assuming a 34 percent income tax rate, what was the times interest earned ratio? SOLUTION Given Sales = Rs. 380,000 Cost of goods sold = Rs. 110,000 Depreciation = Rs. 32,000 Addition to retained earnings = Rs. 41,620 Number of common stock outstanding = 30,000 shares Previous year's dividend per share = Rs. 1.50 Tax rate = 34% Times interest earned ratio = ? We have, Gross profit = Sales - Cost of goods sold = Rs. 380,000 - Rs. 110,000 = Rs. 270,000 EBIT = Gross profit - Depreciation = Rs. 270,000 - Rs. 32,000 = Rs. 238,000 Net income = Total dividend + Retained earnings = (30,000 shares × Rs. 1.50) + Rs. 41,620 = Rs. 86,620 EBT = = = Rs. 131,242 Interest = EBIT - EBT
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= Rs. 238,000 - Rs. 131,242 = Rs. 106,758
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= Rs. 425,000 Now,



Now, Time interest earned ratio = = = 2.23 times Thus, the company's times interest earned ratio was 2.23 times. 3-23



The long-term debt section of the balance sheet of the Sulabh Manufacturing Corporation appears as follows: 9 ¼ % Mortgage bonds Rs 25,00,000 12 3/8 % Second Mortgage bonds Rs 15,00,000 10 ¼ % Debentures Rs 10,00,000 14 ½ % Subordinated debentures Rs 10,00,000 If the average earnings before interest and taxes of the company is Rs 1.5 million and all debt is long-term, what is the overall interest coverage?



SOLUTION Given Earning before interest and taxes (EBIT) = Rs. 1.5 million Overall interest coverage = ? Calculation of overall interest: 91/4% mortgage bonds = Rs. 2,500,000 × 0.0925 = Rs. 231,250 123/8% second mortgage bonds = Rs. 1,500,000 × 0.12375=Rs. 185,625 101/4% debentures = Rs. 1,000,000 × 0.1025 = Rs. 102,500 141/2% subordinated debentures = Rs. 1,000,000 × 0.145 = Rs. 145,000 Total interest = Rs. 231,250 + Rs. 185,625 + Rs. 102,500 + Rs. 145,000 = Rs. 664,375 Now, Overall interest coverage ratio = = = 2.26 times Hence, the overall interest coverage ratio is 2.26 times. 3-24 Asian Food Corporation had additions to retained earnings for the year just ended of Rs 275,000. The firm paid out Rs 150,000 in cash dividends, and it has ending total equity of Rs 6 million. If the firm currently has 125,000 shares of common stock outstanding, what are earnings per share? Dividends per share? Book value per share? If the stock currently sells for Rs 95 per share, what is the market-to-book ratio? The price-earning ratio? SOLUTION Given Additions to retained earnings = Rs. 275,000 Cash dividend paid = Rs. 150,000 Ending equity = Rs. 6 million No. of shares outstanding = 125,000 shares Earnings per share (EPS) = ? Dividend per share (DPS) = ? Book value per share = ? Current market price of stock = Rs. 95 per share Market to-book ratio = ? Price-earning ratio = ? We have, Net income = Cash dividend paid + Additions to R/E = Rs. 150,000 + Rs. 275,000



EPS = = = Rs. 3.40 DPS = = = Rs. 1.20 Book value per share



= = = Rs. 48 Market-to-book ratio = = = 1.98 times Price-earning ratio = = = 27.94 times 3-25 The following data apply to Sagarmatha & Company (Millions of Rupees) Cash and marketable securities Rs 100.00 Sales Rs 1,000 Fixed Assets Rs 283.50 Net income Rs 50.00 Quick Ratio 2.0 x Current Ratio 3.0 x Days sales outstanding (DSO) Rs 40 days Return on equality(ROE) Rs 12% Calculation is based on a 360- days a year. Sagarmatha & Company has no-preferred stock-only common equity, current liabilities and long-term debt. a. Find Sagarmatha & Company (1) account receivable (A/R),(2) current liabilities, (3) current assets, (4) total assets, (5) ROA,(6) common equity, and (7) long-term debt. b. In part (a) you should have found Simon's accounts receivable (A/R)= Rs 111.1 million. If Sagarmatha & Company could reduce its DSO from 40 days to 30 days while holding other things constant, how much cash would it generate? If this cash were used to buy back common stock (at book value), thus reducing the amount of common equity, how would this affect (1) the ROE, (2) the ROA and (3) the total debt/total assets ratio? SOLUTION Given a. 1. Accounts receivable: We have, DSO = or, 40 = or, Accounts receivable = ∴ Accounts receivable = Rs. 111.10 million 2. Current liabilities: Quick ratio = or, Quick ratio = or, 2= or, Current liabilities = ∴ Current liabilities = Rs. 105.5 million 3. Current assets: We have, Current ratio = or, 3= or, Current assets = 3 × Rs.105.5 ∴



Current assets = Rs. 316.5 million
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4. Total assets: We have, Total assets



1.



= Current assets + Fixed assets = Rs.316.5 + Rs.283.5 = Rs. 600 million 5. Return on assets (ROA) We have, ROA = = = 0.0833 or 8.33%



= Old equity - Stock bought back = Rs. 416.7 - Rs. 27.8 = Rs. 388.9 million



New ROE 2.



= = = 0.1286 or 12.86% (versus old ROE of 12.0%) New total assets = Old total assets - Reduction in AR = Rs. 600 – Rs. 27.8 = Rs. 572.2 million



Thus, New ROA



= = = 0.0874 or 8.74% (versus old ROA of 8.33%) 3. Old total debt = Total assets - Equity = Rs. 600 - Rs. 416.7 = Rs. 183.3 million The new debt is the same as the old debt. Thus, = = 0.3055 or 30.55% While, = = 0.3203 or 32.03%



∴ Common equity = Rs. 416.7 million 7. Long-term debt: We have, Total assets = Current liabilities + Long-term debt + Common equity or, Long-term debt = Total assets - (Current liabilities + Common equity) = Rs.600 – (Rs.105.5 + Rs.416.7) = Rs. 77.8 million ∴ Long-term debt = Rs. 77.8 million Sagarmatha and Company's sales per day were = Rs. 2.8 million. Its DSO was 40 days, so A/R = 40 × Rs. 2.8 = Rs. 111.1 million. Its new DSO of 30 days would cause A/R = 30 × Rs. 2.8 = Rs. 83.3 million. The reduction in receivables would by Rs.111.1 - Rs. 83.3 = Rs. 27.8 million, which would equal to the amount of cash generated.



New equity



Thus,



∴ Return on assets (ROA) = 8.33% 6. Common equity: We have, Return on equity (ROE) = or, 0.12 = or, Common equity =



b.
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Following are some recent financial statements of Nepal Bitumin Inc. Nepal Bitumin Inc. Balance Sheet as of Dec. 31, 2001 and 2002



Assets Cash Accounts receivable Inventory Total Current Assets



2001 Rs 650 2,382 4,408



Fixed assets



Rs 13,992



Total Assets



Rs 21,432



Rs 7,440



2002 Rs 710 2,106 4,982



Liabilities and Equity Accounts Payable Notes Payable Other



Rs Total Current Liabilities 7,798 Long-term debt Rs Total Debt 18,584 Owners’ Equity (1,250shares outstanding) Rs Total Liabilities and 26,382 Equity



2001 2002 Rs 987 Rs 1215 640 718 90 230 Rs 1,717 4,318 Rs 6,035 Rs 15,397



Rs 2,163 4,190 Rs 6,353 Rs 20,029



Rs 21,432



Rs 26,382



F i n a n c i a l A n a l343 y sis



Nepal Bitumin Inc. Income Statement for the year ended Dec. 31, 2002 Sales Cost of goods sold Depreciation Earnings before interest and taxes Interest paid Taxable Income Taxes @ 35% Net Income Dividends Rs 4,000 Addition to retained earnings Rs 4,632 Market price for a share of stock Rs 63 Calculate the following financial ratios:



a.



Rs 28,000 11,600 2,140 Rs 14,260 980 Rs 13,280 4,648 Rs 8,632



Current ratio b. Quick ratio c. Cash ratio d. Total assets turnover e. Inventory turnover f. Receivables turnover g. Total debt ratio h. Debt-equity ratio i. Equity multiplier j. Times interest earned ratio k. Cash Coverage ratio l. Profit margin m. Return on assets n. Return on equity o. Price earning ratio p. Dividends per share q. Market-to-book ratio SOLUTION Given (a) Current ratio: We have, Current ratio = Current ratio2001 = = 4.33 times Current ratio2002 = = 3.61 times The firm's current ratio indicates that in 2001, its current assets are 4.33 times of current liabilities and in 2002, its current assets are 3.61 times of current liabilities.
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(b) Quick ratio: We have, Quick ratio = = Quick ratio2001 = = 1.77 times Quick2002 = = 1.30 times The firm's quick ratio indicates that its current assets except inventory are 1.77 times and 1.30 times of current liabilities in 2001 and 2002 respectively. (c) Cash ratio: We have, Cash ratio = Cash ratio2001 = = 0.38 times Cash ratio2001 = = 0.33 times The firm's cash ratio implies that its cash is 0.38 times and 0.33 times of current liabilities in 2001 and 2002 respectively. (d) Total assets turnover: We have, Total assets turnover = Total assets turnover2002 = = 1.06 times The firm's total assets turnover ratio indicates that it turned over its total assets 1.06 times in 2002. (e) Inventory turnover: We have, Inventory turnover = Inventory turnover2002 = = 2.33 times The firm's inventory turnover ratio indicates that it turned over its entire inventory 2.33 times in 2002. (f) Receivables turnover: We have, Receivables turnover = Receivables turnover2002 = = 13.30 times Receivable turnover ratio, 13.30 times, indicates that the firm turned over its receivables 13.30 times. (g) Total debt ratio: We have, Total debt ratio = Now, Total debt ratio2001 = = 0.2816 or 21.16% Total debt ratio2002 = = 0.2408 or 24.08% (h) Debt-equity ratio: We have, Debt-equity ratio = Now, Debt-equity ratio2001 = = 0.392 or 39.2% Debt- equity ratio2002 = = 0.317 or 31.7% (i) Equity multiplier: We have, Equity multiplier = Now, Equity multiplier2001 = = 1.39 times Equity multiplier2002 = = 1.32 times
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(j) Times interest earned (TIE) ratio: We have, TIE ratio = TIE ratio2002 = = 14.55 times (k) Cash coverage ratio: We have, Cash coverage ratio = Cash coverage ratio2002 = = 16.73 times (l) Profit margin: We have, Profit margin = Profit margin2002 = = 0.3083 or 30.83% (m) Return on assets (ROA) Where, ROA = ROA2002 = = 0.3272 or 32.72% (n) Return on equity (ROE) We have, ROE = ROE2002 = = 0.4310 or 43.10% (o) Price-earning (P/E) ratio: We have, For 2002 Earnings per share = = = Rs. 6.91 Now, Price earning ratio = = = 9.12 times (p) Dividends per share (DPS) We have, DPS = DPS2002 = = Rs. 3.20 (q) Market-to-book ratio: We have, Market-to-book ratio2002 = = = 3.93 times Book value per share2002 = = = Rs. 16.02
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Consider the following industry average and financial statements for Himalayan Automobile Corporation. Balance Sheet as of 31st Dec 2003



Accounts payable Notes payable Other current liabilities Long-term debt Common stock Retained earnings



Rs 60,000 60,000 28,000 32,000 252,000 168,000



Cash Mkt. securities A/C receivables Inventories Fixed assets Accum. Dep.



Total



Rs 600,000



Total



Rs 60,000 44,000 88,000 212,000 300,000 (104,000 ) Rs 600,000



Income statement for the year ended Dec 31, 2003 Sales revenue Less: Cost of goods sold Gross profit Less: Operating expenses Net income before interest and taxes Less: interest Net income before tax Less: Tax @ 50% Net income Industry Average Ratios



a. b. c. d. SOLUTION a. (i)



Rs 10,60,000 880,000 Rs 180,000 114,000 Rs 66,000 6,000 Rs 60,000 30,000 Rs 30,000



Current ratio = 2 times Debt ratio =30% Times interest earned = 7 times Inventory Turnover = 10 times DSO =24 days Fixed Assets Turnover = 6 times Total Assets Turnover =3 times Profit Margin = 3% Return on Assets = 9% Return on equity =12.9% Calculate all those necessary ratios to make a comparison to industry average ratios. Construct a Du-Pont equation for the firm, and compare the company's ratios to the composite ratios for the industry as a whole. Do the balance sheet accounts or income statement figures seem to be primarily responsible for low profit? Which specific accounts seem to be most out of line in relation to other firm's in the industry? Calculation of necessary ratios to make a comparision: Current ratio = = = 2.73 times
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CA



= Cash + M/S + A/R + Inventories = Rs. 60,000 + Rs. 44,000 + Rs. 88,000 + Rs. 212,000 = Rs. 404,000 CL = A/P + N/P + Other CL = Rs. 60,000 + 60,000 + Rs. 28,000 = Rs. 148,000 (ii) Debt ratio = = = 0.3 or 30% Total debt = Rs. 32,000 + Rs. 148,000 = Rs. 180,000 (iii) Times interest earned ratio = = = 11 times (iv) Inventory turnover ratio = = = 4.15 times (v) DSO = = = 29.89 ≈ 30 days (vi) Fixed assets turnover = = = 5.41 times Net fixed assets = Gross fixed assets - Accumulated depreciation = Rs. 300,000 - Rs. 104,000 = Rs. 196,000 (vii) Total assets turnover = = = 1.78 times (viii) Profit margin = = = 0.283 or 2.83%
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(ix)



Return on assets



= = = 0.05 or 5% (x) Return on equity = = = 0.0714 or 7.14% Equity = Common stock + R/E = Rs. 252,000 + Rs. 168,000 = Rs. 420,000 b. Contraction of Du-Pont equation for the firm: We have, ROE = Profit margin × Total assets turnover × Equity margin = × × = × × = 0.0714 or 7.14% Comparison of the company's ratios to the composite ratios for the industry: Ratios



Current ratio Debt ratio TIE Inventory turnover DSO Fixed assets turnover Total assets turnover Profit margin ROA ROE



Himalayan Automobile Corporation



Industry Average



Comment s



2.73 times 30% 11 times 4.15 times 30 days 5.41 times 1.78 times 2.83% 5% 7.14%



2 times 30% 7 times 10 times 24 days 6 times 3 times 3% 9% 12.9%



Good Good Good Poor Poor Poor Poor Poor Poor Poor



Himalayan Automobile Corporation's current ratio is greater than industry average which shows that the liquidity position of this company is sound. Debt ratio is exactly equal with industry average. This indicates that the company is properly managing and utilizing short term as well as long-term debt. The TIE ratio is greater than industry average which indicates that the company's ability to pay interest charge is strong. All turnover ratios are lower than industry average. This indicates the poor management and utilization of all assets. The DSO is higher than industry average which shows the company's collection policy is not effective. Similarly, all profitability ratios are lower than industry average. This indicates that the company's profitability position is poor. (c)



Both balance sheet and income statement figures are jointly responsible for the low profit.



(d)



Inventory turnover ratio shows that the company is holding large level of inventories. Similarly, fixed assets turnover ratio shows that the investment in fixed assets is excessive. Hence, inventory and fixed assets seem to be most out of line in relation to other firm's in the industry.



•
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F o r m u la e 1. 2. 3. 4. 5. 6. 7. 8.



R



I S K



A N D



RE



T U R N



TH



E O R Y



a n d



E q u a t io n s



Holding Period Return HPRj or rj = Average Return j= Expected Return E(rj) = pi rji Variance of return (Ex-ante return) σ2j = pi[rji - E(rj)]2 Standard deviation of return (Ex-ante return) σA = = Variance of Returns (Ex-post returns) σj2 = Standard Deviation of Returns (Ex-post returns) σj = = Coefficient of Variation CVA =



9.



10. 11. 12. 13.



14.



15.



or, 16. or, or, 17. 18.



•



F i n a n c i a l A n a l343 y sis Covariance and Correlation σAB = ρAB = Portfolio Holding Period Return rp = wj × rj Average Return of Portfolio P = Portfolio Expected Return E(rp) = wi × E(ri) Variance and Standard Deviation of Portfolio σP2 = (wA σA)2 + (wB σB)2 + 2wAwB σAB σP = = Expected Return of Portfolio Consisting of Risk Free Asset and Risky Asset E(rp) = wr × E(rr) + wRf × E(rf) Variance and Standard Deviation of Portfolio Consisting of Risk Free Asset and Risky Asset σP2 = (wr × σr)2 σp = wr × σr Beta of securities j bj = bj = bj = Beta of a Portfolio b p = w i × bi The SML/CAPM Equation R(ri) = rf + (rm – rf) bi



P r o b le m s



&



S o lu t io n s



Rate of return Weak 0.1 -50% Below average 0.2 -20 Average 0.4 20 Above average 0.2 30 Strong 0.1 60 Calculate the stock's expected return, standard deviation, and coefficient of variation.



Probability



SOLUTION Calculation of stock's expected return, standard deviation and coefficient of variation. Demand Weak Below over Average



11%



909



a. b.



Stock's expected return E(r) = pi × rj = 11% Standard deviation of stock's expected rate of return σj = = = 30.15% c. Coefficient of variation = = = 2.74 4-2 Pritchard Press, Inc., is evaluating a security. One-year Treasury bills are currently paying 9.1 percent. Calculate the following investment’s expected return and its standard deviation. Should Pritchard invest in this security? Probability 0.15 0.30 0.40 0.15



Return 5% 7% 10% 15%



SOLUTION Calculation of expected return E(r) and standard deviation (σj): Prob. (pi)



Return (rj)



rj × pi



rj - E(rj)



[rj - E(rj)]2 × pi



0.15 0.30 0.40 0.15



5% 7 10 15



0.75% 2.1 4 2.25



- 4.1% - 2.1 0.9 5.9



2.522% 1.323 0.324 5.222



9.1% a. b.



9.391



Expected return E(r) = rj × pi = 9.1% Standard deviation of expected return (σj)



= = = 3.06% This security has only 9.1% expected return with 3.06% risk. But T-bill, which is considered as risk free security, is providing 9.1% return. So, this security must not be undertaken for investment.



4-1 A stock's expected return has the following distribution: Demand



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t Above average 0.2 30 6 19 72.2 Strong 0.1 60 6 49 240.1



Prob. (pi)



Rate of return (r)



pi × r



[r - E(r)]



[r - E(r)]2 × pi



0.1 0.2 0.4



- 50% - 20 20



- 5% -4 8



- 61 - 31 9



372.1 192.2 324



4.3 Stock X and Y have the following probability distributions of expected future returns:



a. b.



Probability X Y 0.1 -10 – 35% 0.2 5 0 0.4 12 20 0.2 20 25 0.1 28 45 Calculate the expected rate of return, E(r Y), for stock Y. E(rx) = 11.6%) Calculate the standard deviation of expected returns for stock X. (That for stock Y is 20.35%) Now calculate the coefficient of variation for stock Y. Is it possible that most investors might regard stock Y as being less risk than stock X? Explain.



SOLUTION Calculation of expected rate of return E(ry) Probability (pi)



ry



pi × ry



0.1



- 3%



- 3.5%
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0.2 0.4 0.2 0.1



0 20 25 45



0 8 5 4.5



Expected rate of return of y i.e. E(ry) = pi × ry = 14%



b.



Calculation of S.D. of expected returns for stock X Prob. (pi)



X



X - E(rA)



0.1 0.2 0.4 0.2 0.1



- 10% 5 12 20 28



- 21.6% - 6.6 0.4 8.4 16.4



[X - E(rX)]



2×



31.827 102.610



Prob. (pi)



Return (rB)



rB × pi



rB - E(rB)



[rB - E(rB)]2 × pi



0.10 0.30 0.40 0.20



4% 6 10 15



0.4 1.8 4 3



- 5.2 - 3.2 0.8 5.l8



2.704 3.072 0.256 6.728



pi



Standard deviation of expected returns for stock X i.e. σX = = = 9.82%



Now,



= = = 1.454



Again, Expected rate of return for stock X, E(rX) = 11.6 S.D. for stock X, (σX) = 9.82% ∴ Coefficient of variation for stock X, (CVX)



= = = 0.847 = 0.85 It is not possible that most investor might regard stock y as being less risk than stock X because coefficient of variation for stock 'Y' is greater than coefficient of variation for stock 'X' [i.e. 1.454 > 0.85].



9.2%



Common Stock B Probability Return 0.10 4% 0.30 6% 0.40 10% 0.20 15%



SOLUTION Calculation of expected rate of return and standard deviation of common stock A: Prob. (pi)



Return (rA)



rA × pi



[rA - E(rA)]2 × pi



0.2 0.5



- 2% 18



- 0.4 9



69.938 0.845



12.76



∴



Expected rate of return E(rB) = pi × rB = 9.2% Standard deviation (σB) = = = 3.57% 4-5 You have estimated the following probability expected future returns for stocks X and Y:



distribution



of



Stock X Stock Y Probability Return Probability Return 0.1 – 10% 0.2 2% 0.2 10% 0.2 7% 0.4 15% 0.3 12% 0.2 20% 0.2 15% 0.1 40% 0.1 18% a. What is the expected rate of return for stock X? stock Y? b. What is the standard deviation of expected returns for stock X? For Stock Y? c. Which stock would you consider to be riskier? Why? SOLUTION Calculation of expected rate of return and standard deviation of expected returns for stock X: Prob. (pi)



Return (rX)



rX × pi



rX - E(rX)



[rB - E(rX)]2 × pi



0.1 0.2 0.4 0.2 0.1



- 10% 10 15 20 40



-1 2 6 4 4



- 25 -5 0 5 25



62.5 5 0 5 62.5



4-4 Syntax, Inc., is considering an investment in one of two common stocks. Given the information that follows, which investment is better, based on risk (as measured by the standard deviation) and return? Common stock A Probability Return 0.2 - 2% 0.5 18% 0.3 27%



8.1 16.7



Expected rate of return E(rA) = pi × rA = 16.7% Standard deviation (σA) = = = 10.13% Then, Calculation of expected rate of return and standard deviation of common stock B.



46.656% 8.712 0.064 14.112 26.896



Expected returns for stock Y, E(ry) = 14% S.D. of expected returns for stock Y, (σy) = 20.35% Coefficient of variation for stock Y, (C.V.y)



27



∴



96.44 ∴
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0.3



14% a.
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15



135



∴ Expected rate of return E(rX) = rX × pi = 15% Standard deviation of expected returns for stock a.



= = = 11.62% Calculation of expected rate of return and standard deviation of expected return for stock Y:



Prob. (pi)



Return (ry)



ry × pi



rY - E(rY)



[rY - E(rY)]2 × pi



0.2 0.2 0.3



2% 7 12



0.4% 1.4 3.6



- 8.8% - 3.8 1.2



15.488 2.888 0.432
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0.2 0.1



15 18



3 1.8



4.2 7.2



3.528 5.184



10.2%



27.52



∴



Expected rate of return E(rX) = pi × ry = 10.2% Standard deviation (σy) = = = 5.25% c. Stock X would consider to be riskier because the standard deviation of expected returns of stock X is higher than the standard deviation of expected returns of stock y [i.e. σX > σy, or, 11.62% > 5.25%]. 4-6 Given the following possible returns (dividends plus capital gains) over the coming year from a Rs 10,000 investment in General Motors common stock: State of Economy Probability Recession 0.20 Normal year 0.60 Boom 0.20 Determine the (a) expected return in rupees (b) Standard deviation of returns in rupees (c) Coefficient of variation SOLUTION Calculation of expected return and standard deviation State of Eco. Recession Normal year Boom



Prob. (pi) 0.2 0.6 0.2



Return (rj)



pi × rj



Rs. -1000 Rs. - 200 1500 900 2500 500 Rs. 1200



a. b.



Return Rs –1,000 1,500 2,500



rj - E(rj)



[rj- E(rj)]



Rs. - 2200 300 1300



968,000 54,000 338,000 Rs. 1360,000



Expected return in rupees E(rin Rs.) = pi× rj = Rs. 1200 Standard deviation of returns in rupees (σin Rs.) = = = Rs. 1166.19 c. Coefficient of variation (C.V.) = = = 0.972 4-7 A stock is selling today for Rs 40 per share. At the end of the year, it pays a dividend of Rs 2 per share and sells for Rs 44. What is the total rate of return on the stock what are the dividend yield and capital gains yields? SOLUTION Given, Beginning price of stock (Pt) = Rs. 40 Ending price of stock (Pt + 1) = Rs. 44 Dividend at the end (Dt + 1) = Rs. 2 REQUIRED a. Total rate of return. b. Dividend yield. c. Capital gains yield. a. We have, Total rate of return (rj) =
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= = 0.15 rj = 15% Dividend yield = = = 0.05 Dividend yield = 5% Capital gain yield = = = 0.10 ∴ Capital gain yield = 10%. 4-8 Two common stock, consolidated Edison and Apple Computer, have the following expected return and standard deviation of return over the next year. ∴ b. ∴ c.



Commons stock



Expected Rate of Standard Return Deviation Consolidation Edison 12% 6% Apple Computer 20 15 Additionally, assume that the correlation coefficient of returns on the two securities is + 0.50. for portfolio consisting of 75 percent of the fund invested in Consolidated Edison and the remainder in Apple Computer, determine the: a. Expected rate of return on the portfolio b. Standard deviation of the rate of return SOLUTION Given Expected rate of return of consolidated Edision's common stock, E(rC) = 12% Expected rate of return of Apple Computer's common stock, E(rA) = 20% Standard deviation of consolidation Edision's common stock, (σC) = 6% Standard deviation of Apple Computer's common, (σA) = 15% Correlation coefficient of returns, (PCA) = 0.5 Weight of fund invested in consolidated Edition (We) = 0.75 Weight of fund invested in Apple Computer, (WA) = 0.25 REQUIRED a. Expected rate of return on the portfolio E(rp) b. Standard deviation of the rate of return σp. Now, Based on the above information We can calculate the expected rate of return on portfolio as below: E(rp) = WC × E(rC) + WA × E(rA) = 0.75 × 12% + 0.25 × 20% = 14% b. We can calculate the standard deviation of the rate of return of portfolio by using following equation: σp = = = = = 7.155% 4-9 Security A offers an expected return of 15 percent with a standard deviation of 7 percent. Security B offers an expected return of 9 percent with a standard deviation of 4 percent. The correlation between the returns of A and B is + 0.6. If an investor puts one-



F i n a n c i a l A n a l343 y sis fourth of his wealth in A and three-fourth in B, What is the expected return and risk (Standard deviation) of this portfolio?



SOLUTION Given Expected return on security A, E(rA) = 15% Standard dev. of security A, (σA) = 7% Expected return of security B, E(rB) = 9% Standard deviation of security B, (σB) = 4% Correlation between the security A & B, (ρAB) = + 0.6 Weight of wealth invested in security A, (wA) = = 0.25 Weight of wealth invested in security B, (wB) = = 0.75 REQUIRED i. Expected return of portfolio, E(rp). ii. Standard dev. of portfolio σp. a. We have, E(rp) = wA × E(rA) + w3 × E(rB) = 0.25 × 15% + 0.75 × 9% = 10.5% b. σp = = = = = 45.285% = 4.29% 4-10 The stock of Koch brickyard, Inc., is expected to return 14 percent with a standard deviation of 5 percent. Uptown Potbelly Stove Work’s stock is expected to return 16 percent with a standard deviation of 9 percent. a. b.



If you invest 30 percent of your funds in Koch stock and 70 percent in Uptown stock, what is the expected return on you portfolio? What is the expected risk of this portfolio if the returns for the two stock have i. A perfect positive correlation (+1.0)? ii. A slightly negative correlation (– 0.2)?



SOLUTION Given, Expected return of Koch brickyard's stock, E(rk) = 14% Expected return of Uptown pot belly store work's stock, E(rU) = 16% Standard deviation of Koch brickyard's stock, σk = 5% Standard deviation of Uptown pot belly store work's stock, E(σU) = 9% Weight of fund in Koch stock, (wk) = 0.3 Weight of fund in Uptown, (wU) = 0.7 REQUIRED a. Expected return of portfolio E(rp). b. Expected risk of portfolio σp. a. We have, Expected return of portfolio E(rp) = wk × rk + wU × rU = 0.3 × 14% + 0.7 × 16% = 15.4% b. If correlation is perfectly positive i.e. ρku = + 1 Then,
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Expected risk of portfolio (ρp) = = = = = 7.80% c. If correlation is slightly negative i.e. ρku = - 0.2 Then, Expected risk of portfolio (σp) = = = = = 6.18% 4-11 Stock A and B have the following historical returns:



a. b.



c. d. e. SOLUTION a.



Year



Returns, RA



Returns, RB



1991



8.00



16.00



1992



10



14



1993



12



12



1994



14



10



1995 16 8 Calculate the average rate of return for each during the period 1991 through 1995 Assume that someone held a portfolio consisting of 50% of stock A and 50% of stock B. What would have been the realized rate of return on the portfolio in each year from 1991 through 1995? What would have been the average return on the portfolio during this period? Calculate the standard deviation of returns for each stock and for the portfolio. Calculate the coefficient of variation for each stock and for the portfolio. If you are a risk–averse investor, would you prefer to hold Stock A, Stock B, or the portfolio? Why? Calculation of average rate of return during the period 1991 through 1995 Year



Returns (RA)



Returns (RB)



1991 1992 1993 1994 1995



8% 10 12 14 16



16% 14 12 10 8



Total



60%



60%
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We have, Average rate of return of asset j (rj) = ∴ = = = 12% ∴ The average rate of return for stock A & B are 12% & 12% respectively. b. Here, Weight of stock A, (wA) = 50% i.e. 0.5 Weight of stock B, (wB) = 50% i.e. 0.5 Now, (i) Calculation of realized rate of return on the portfolio in each year from 1991 through 1995 Year



RA



RB



wA



wB



R A × wA



RB × wB



R A × wA + R B × wB



1991 1992 1993 1994 1995



8% 10 12 14 16



16% 14 12 10 8



0.5 0.5 0.5 0.5 0.5



0.5 0.5 0.5 0.5 0.5



4 5 6 7 8



8 7 6 5 4



4 8 = 12% 5 + 7 = 12% 6 + 6 = 12% 7 + 5 = 12% 8 + 4 = 12%



(ii)



c.



Average return on the portfolio during this period Rp = × wA + × wB = 12% × 0.5 + 12% × 0.5 = 12% Calculation of standard deviation of returns for each stock:



Year



RA



RB



RA -



1991 1992 1993 1994 1995



8% 10 12 14 16



16% 14 12 10 8



- 4% -2 0 2 4



RB 4% 2% 0 -2 -4



[RA - ] ×[RB ]



[RA–]2



[RB – ]2



– 16% –4 0 -4 - 16



16 4 0 4 16



16 4 0 4 16



- 40



40



40



We know, Standard deviation of return σj = (i) For stock A, σA = = 3.1623% (ii) For stock B, σB = = 3.1623% Again, standard deviation of returns for portfolio. σp = Where, σAB = Covariance of returns of stock A and stock B ∴ σAB = = = - 10 ∴ σp = = = 0% d. Coefficient of variation for stock = (i) For stock A, C.V.A = = 0.2635 (ii) For stock B, C.V.B = = 0.2635 Again, Coefficient of variation for the portfolio



= = =0



F i n a n c i a l A n a l343 y sis Assuming that we are risk-averse investors, we would prefer to hold the portfolio because there is no any risk to invest on the portfolio (i.e. σp = 0). 4-12 Stocks A and B have the following historical returns:



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



e.



a.



b. c. d.



SOLUTION a.



Year



Returns, rA



Returns, rB



1991



-15.00



1992



18.5



20



1993



38.67



44.25



1994



14.33



5.45



-8.00



1995 33.5 28.3 Calculate the average rate of return for each stock during the period 1991 through 1995. Assume that someone held a portfolio consisting of 50 percent of Stock A and 50 percent of Stock B. What would have been the realized rate of return on the portfolio in each year from 1991 through 1995? What would have been the average return on the portfolio during this period? Now calculate the standard deviation of returns for each stock and for the portfolio. Looking at the annual returns data on the two stocks, would you guess that the correlation coefficient between returns on the two stocks is closer to 0.9 or to –0.9? If you added more stocks at random to the portfolio, which of the following is the most accurate statement of what would happen to σp ? 1. σp would remain constant. 2. σp would decline to somewhere in the vicinity of 15 percent. 3. σp would decline to zero if enough stocks were included.



Calculation of the average rate of return Year



Returns rA



Returns rB



1991 1992 1993 1994 1995



- 15% 18.5 38.67 14.33 33.5



- 8% 20 44.25 5.45 28.3



90



90



∴ Average rate of return (j) = (i) For stock A, () = = 18% (ii) For stock B, () = = 18% Then, If someone held a portfolio consisting of 50 percent of stock A and 50 percent of stock B, the realized rate of return on the portfolio would be as follows: where, wA = 0.5 & wB = 0.5 Calculation of realized rate of return on the portfolio in each year Year



rA



rB



wA



wB



rAwB



rBwB



rp = rAwA + rBwB



1991 1992 1993 1994 1995



- 15% 18.5 38.67 14.33 33.5



- 8% 20 44.25 5.45 28.3



0.5 0.5 0.5 0.5 0.5



0.5 0.5 0.5 0.5 0.5



- 7.5 9.25 19.335 7.16 16.75



-4 10 22.12 5 2.725 14.15



- 11.5% 19.25 41.46 9.89 30.9



90 ∴



Average return on the portfolio rp



= × wA + × wB = 18% × 0.5 + 18% × 0.5 = 18%
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b.



Calculation of the standard deviation of returns:



Year



rA



rB



rA -



rB -



(rA - )2



(rB - )2



[( - ) (rB - )]



1991 1992 1993 1994 1995



- 15% 18.5 38.67 14.33 33.5



- 8% 20 44.25 5.45 28.3



- 33% 0.5 20.67 - 3.67 15.5



- 26% 2 26.25 - 12.55 10.3



1089 0.25 427.248 9 13.4689 240.25



676 4 689.062 5 157.502 5 106.09



858 1 542.5875 46.0585 159.65



1770.21 78



1632.65 5



1607.296



We have, Standard deviation of returns, σj = (i) For stock A, σA = = 21.037% ∴ σA = 21.037% (ii) For stock B, σB = = 20.203% ∴ σB = 20.2% Now, Standard deviation of returns for the portfolio σp = where, σAB = Covariance of returns of stock A and stock B = = = 401.824 ∴ σp = = = = 20.34%



One-legged Chair Company (WOOPS) Acme Explosives Company (KBOOM) Ames-to-Pleases, Inc. (JUDY) Sisyphus Transport Corporation (UPDWN)



Rs 6,000 11,000 9,000 7,000 5,000 13,000



Investm ent



Weight wj =



ri



r i × wj



14% 16% 17% 13% 20% 15% 18%



1.4 2.928 2.55 1.521 1.66 3.255 2.7



60,000 ∴ b.



Here, σAB = 401.824 σA = 21.04% σB = 20.2% We know that, Correlation coefficient (ρAB) = where, ρAB = Correlation between the returns of stock A & stock B ρA = Standard deviation of return of stock A. ρB = Standard deviation of return of stock B. ∴ ρAB = = 0.945 d. σp would decline to somewhere in the vicinity of 15 percent. 4-13 Selena Maranjian invests the following sums of money in common stocks having expected returns as follows: Amount Invested



Common stock



One-lagged chair company Rs. 6,000 6,000/60,000 = 0.1 Acme explosive company 11,000 11,000/60,000 = 0.183 Amer-to-pleases, Inc. 9,000 9,000/60,000 = 0.15 Sisyphus Transport 7,000 7,000/60,000 = 0.117 Corporation 5,000 5,000/60,000 = 0.083 Exclesior Hair growth 13,000 13,000/60,000 = 0.217 In-your-face Telemarketing, 9,000 9,000/60,000 = 0.15 Inc. McDonald Farms, Ltd.



c.



Common Stock



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t Excelsior Hair Growth, Inc. 9,000 . (SPROUT) 18 In-Your-Face Telemarketing, Inc. (RINGG) McDonald Farms, Ltd. (EIEIO) a. What is the expected return (percentage) on her portfolio? b. What would be her expected return if she quadrupled her investment in Excelsior Hair Growth, Inc., while leaving everything else the same? SOLUTION Calculation of expected return on portfolio:



Retu rn .14 .16 .17 .13 .20 .15



16.014



Expected return on her portfolio E(rj) = ri × Wi = 16.014% Calculation of her expected return if she quadrupled her investment in Excelsior Hair growth, inc.,



Common stock



Investm ent



Weight wj =



One-lagged chair company Rs. 6,000 6,000/75,000 = 0.080 Acme explosive company 11,000 11,000/75,000 = 0.147 Amer-to-pleases, Inc. 9,000 9,000/75,000 = 0.120 Sisyphus Transport 7,000 7,000/75,000 = 0.093 Corporation 20,000 5,000/75,000 = 0.267 Exclesior Hair growth 13,000 13,000/75,000 = 0.173 In-your-face Telemarketing, 9,000 9,000/75,000 = 0.120 Inc. McDonald Farms, Ltd.



rj



r j × wj



14% 16% 17% 13% 20% 15% 18%



1.120 2.552 2.040 1.209 5.34 2.595 2.16



75,000



16.82



∴ Required expected return, E(rj) = ri × Wi = 16.82% 4-14 Suppose that your estimates of the possible one-year returns form investing in the common stock of the A. A. Eye-Eye Corporation were as follows: Probability of occurrence Possible return



.1 -10%



.2 5%



.4 20%



.2 35%



What are the expected return and standard deviation? SOLUTION Calculation of expected return and standard deviation Possible return (rj)



Prob. (pi)



pi × rj



rj -



[rj - ]2 × pi



.1 50%
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- 10% 5% 20 35% 50%



0.1 0.2 0.4 0.2 0.1



-1 1 8 7 5



- 30% -5 0 15 30



90 45 0 45 90 270



∴



= [rj - ]2 × pi = 20% Standard deviation (σj) = = = 16.43% 4-15 The Common stocks of companies A and B have the expected returns and standard deviations given below; the expected correlation co-efficient between the two stock is – 0.35. Expected return E(rj)



rJ σJ Common stock A 0.10 0.05 Common stock 0.06 0.04 Compute the risk and return for a portfolio comprised of 60 percent invested in the stock of company A and 40 percent invested in the stock of company B. SOLUTION Given, Correlation co-efficient between stock A & B, ρAB = 0.35 Expected returns of common stock A, E(rA) = 0.1 = 10% Expected return of common stock B, E(rB) = 0.06 = 6% Standard deviation of common stock A, σA = 0.05 = 5% Standard deviation of common stock B, σB = 0.04 = 4% Weight of fund invested in common stock A, (wA) = 0.6 Weight of fund invested in common stock B, (wB) = 0.4 Now, a. Expected return for a portfolio E(rp) = wA × E(rA) + wB × E(rB) = 0.6 × 10% + 0.4 × 6% = 8.4% b. Standard deviation (risk) of portfolio σp = = = = = 3.86% 4-16 You have observed the following returns over time:



a. b. c.



Year Stock X Stock Y 1996 14% 13% 1997 19 7 1998 - 16 -5 1999 3 1 2000 20 11 Calculate the average returns and standard deviation of each stock. Calculate the coefficient of variation of each stock. Calculate the covariance and correlation between stock X and stock Y.
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d.



What is the average return for a portfolio consisting of 80 percent of stock X and 20 percent of stock Y? Calculate the portfolio standard deviation and portfolio coefficient of variation.



SOLUTION Calculation of average return and standard deviation Year



Stock (rX)



Stock (rY)



rX -



ry -



[rX - ]2



[rX - ]2



1996 1997 1998 1999 2000



14% 19 - 16 3 20



13% 7 -5 1 11



6% 11 - 24 -5 12



7.6 1.6 - 10.4 - 4.4 5.60



36 121 576 15 144



57.76 2.56 108.16 19.36 31.36



40



27



902



219.20



a. We have, Average return (rj) = (i) For stock x, () = (ii) For stock y, () = = 5.4% Now, Standard deviation of returns (σj) = (i) For stock X, σX = = 15.02% (ii) For stock, σY = = 7.40% (b) Coefficient of variation (C.V.) = (i) For stock X, CVX = = 1.88 (ii) For stock Y, CY = = 1.37 c. Calculation of covariance Year 1996 1997 1998 1999 2000 ∴



d.



Covariance (σXY)



rx 6 11 - 24 -5 12



ry 7.6 1.6 - 10.4 - 4.4 5.6



[(rX - ) × (ry - )] 45.6 17.6 249.60 22 67.2 402



= = = 100.50 Correlation coefficient (ρXY) = = = 0.9 Given, Weight of fund in stock X, (wX) = 0.8 Weight of fund in stock Y, (wy) = 0.2 Average return of stock X, () = 8% Average return of stock, () = 5.4% Standard deviation of return of stock X, (σX) = 15.02% Standard deviation of return of stock Y, (σY) = 7.04% Covariance X & Y, (σXY) = 100.50 Portfolio standard deviation (σp) = = = = = 13.36% = 13.4%



F i n a n c i a l A n a l343 y sis = wX × + wy × = 0.8 × 8% + 0.2 × 5.4% = 7.48 ∴ Coefficient of variation of portfolio (CVP) = = = 1.79 4-17 You are given the following probability distribution of returns for stock A and stock B.



And, Portfolio return



Probabilit y 0.1 0.2 0.4 0.2 0.1 a. b. c. d.



Rate of return A -40 0 60 -60 55



Rate of return B -30 0 30 15 55



Calculate the expected returns and standard deviation of each stock. Calculate the coefficient of variation of each stock. Calculate the covariance and correlation between stock A and stock B. What is the expected return for a portfolio consisting of 80 percent of stock A and 20 percent of stock B? Calculate the portfolio standard deviation and portfolio coefficient of variation.



SOLUTION Calculation of expected returns and standard deviation Prob. (pi)



rA



0.1 0.2 0.4 0.2 0.1



rB



rA×pi rB×pi



- 40% - 30 - 4 0 0 0 60 30 24 - 60 15 - 12 55 55 5.5



-3 0 12 3 5.5



[rA[rB- [rA- E(rA)] [rA[rB- E(rB)]2 E(rA)] E(rB)] [rBE(rA)]2 × × pi E(rB)]×pi pi 53.50 - 13.50 47.50 46.50 - 73.50 17.50 41.50 12.50 - 2.50 37.50



13.5 17.5 a. ∴



Expected returns E(rj) = rj × pi For stock A, E(rA) = 13.5% For stock B, E(rB) = 17.5% and, Standard deviation of return (σj) = ∴ For stock A, σA = = 49.4% For stock B, σB = = 22.16% b. Coefficient of variation of stock, CV = (i) For stock A, wA = = 3.36 (ii) For stock B, wB = = 1.27 c. Co-variance (σAB) = [rA - (rA] [rB - E(rB)] × pi = 726.26 Correlation between stock A and stock B ρAB = = = 0.66 d. Given that, Weight of fund invested in stock A (wA) = 0.8 Weight of fund invested in stock B (wB) = 0.2



254.13 47.25 232.50 36.75 155.63



286.23 36.45 864.90 1080.45 172.23



225.63 61.25 62.50 1.25 140.63



726.26



2440.26



491.26
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Expected rate of return of stock A, E(rA) = 13.5% Expected rate of return of stock B, E(rB) = 17.5% Standard deviation of return of stock A, σA = 49.4% Standard deviation of return of stock B, σB = 22.16% Portfolio return E(rp) = wA × E(rA) + wB × E(rB) = 0.8 × 13.5% + 0.2 × 17.5% = 14.30% Portfolio standard deviation (σp) = = = = = 42.59% ≈ 42.6% Portfolio coefficient of variation CVp = = =2.98%
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•
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nt



S o lu t io n s



A B C D E



4-1 The McAlhany Investment Fund has total capital of Rs 500 million invested in five stocks: Stock



Investment



Stock's Beta Coefficient A Rs 160 million 0.5 B Rs 120 million 2.0 C Rs 80 million 4.0 D Rs 80 million 1.0 E Rs 60 million 3.0 The beta coefficient for a find like McAlhany Investment can be found as a weighted average of the fund's investments. The current risk-free rate is 8%, whereas market returns have the following estimated probability distribution for the next period: Probability



a. b. c.



Market Return 0.1 10 % 0.2 12 % 0.4 13 % 0.2 16 % 0.1 17 % What is the estimated equation for the Security Market Line (SML)? Compute the fund's required rate of return for the next period. Suppose John McAlhany, the president, receives a proposal for a new stock. The investment needed to take a position in the stock is Rs 50 million; it will have an expected return of 18 percent, and its estimated beta coefficient is 2.0. Should the new stock be purchased? At what expected rate of return should McAlhany be indifferent to purchasing the stock?



SOLUTION Given risk free rate (rf) = 8% a. Calculation of expected return for the market Prob. (Pi) 0.1 0.2 0.4 0.2 0.1 ∴



Market return (rm) 10% 12 13 16 17



rm × Pi 1.0 2.4 5.2 3.2 1.7 13.50



Expected return for market (rm)



= rm × Pi = 13.50% Thus, the required estimated equation for the security market line is R(ri) = rF + (rM - rF) bi or, R(ri) = 8% + (13.50 - 8%) bi ∴ R(ri) = 8% + 5.5 bi b. Calculation of beta portfolio: Stock



Investme



Weight (Wi) =



Beta (bi)



bi × wi



Rs. 160 m Rs. 120 m Rs. 80 m Rs. 80 m Rs. 60 m



Rs.160/Rs. 500 Rs. 120/500 Rs. 80/500 Rs. 80/500 Rs. 60/500



= = = = =



0.32 0.24 0.16 0.16 0.12



0.5 2.0 4.0 1.0 3.0



Total = Rs. 500 m ∴ Beta portafolio (bp) = bi × wi = 1.8 Now, Fund's required rate of return R(r)



0.16 0.48 0.64 0.16 0.36 1.8



= rf + (rm - rf) bP = 8% + (13.5% - 8%) × 1.8 = 17.9%



c.



Given, Expected return (k) = 18% Beta coefficient (bi) = 2 Risk free rate (rf) = 8% Now, New required rate of return R(r)



= rf + (rm - rf) bi = 8% + (13.5% - 8%) × 2 = 19% Since, the expected return (18%) is less than required rate of return (19%) of new stock. So the new stock should not be purchased. The expected rate of return should be 19% to be indifferent to purchase the new stock. 4-2 Suppose rF = 8%, rM = 11%, and rB = 14%. a. Calculate stock B's beta. b. If stock B's beta were 1.5, what would be B's new required rate of return? SOLUTION Given, rf = 8% rm = 11% rB = 14% Req. (a) Stock's beta (b). We have, rB = rF + (rM - rF) × b or, 14% = 8% + (11% - 8%) b or, b=2
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b. If b = 1.5 B's new required sale of return rBnew



= rF + (rM - rF) × b = 8% + (11% - 8%) × 1.5 = 12.5% 4-3 Suppose you hold a diversified portfolio consisting of a Rs 7,500 investment in each of 20 different common stocks. The portfolio beta is equal to 1.12. Now, suppose you have decided to sell one of the stocks in your portfolio with a beta equal to 1.0 for Rs 7,500 and to use these proceeds to buy another stock for your portfolio. Assume the new stock's beta is equal to 1.75. Calculate your portfolio's new beta. SOLUTION First find the beta of remaining 19 stocks: We know, bp = w1 × b1 + ........ + wn by Assuming 19 stocks as an asset and 20th stock as an another asset in the portfolio. 1.12 = × b19 + × b20th or, 1.12 = 0.95 × b19 + 0.05 × 1.0 or, 1.07 = 0.95 × b19 or, b19 = 1.13 Thus the beta of 19 stock's portfolio is 1.13. The new beta is: bn = 0.95 × 1.13 + 0.05 × 1.75 = 1.16 Thus the new portfolio beta is 1.16. Alternatively, bp (new) = = = 1.16 4-4 Stock R has a beta of 1.5, stock S has a beta of 0.75, the expected rate of return on the average stock is 15 percent, and the risk-free rate of return is 9 percent. By how much does the required return on the riskier stock exceed the required return on the less risky stock? SOLUTION Given, Beta of stock R(bR) = 1.5 Beta of stock S(bs) = 0.75 Risk free rate of return (rf) = 9% Expected rate of return (rm) = 15% We have, Required rate of return for stock Req. (rR) = rf + (rm - rf) × b
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∴



Required rate of return for risky stock, Req. (rR) = 9% + (15% - 9%) × 1.5 = 9% + 9% = 18% Required rate of return for less risky stock Req. (rS) = 9% + (15% - 9%) × 0.75 = 9% + 6% × 0.75 = 13.50% Thus, the required rate of return on the riskier stock (R) exceeds the required rate of return on the less risky stock (S) by 4.5% (i.e. 18% - 13.50%). Thus, portfolio beta is 1.12. 4-5 An individual has Rs 35,000 invested in a stock, which has a beta of 0.8 and Rs 40,000 invested in a stock with a beta of 1.4. If these are the only two investments in her portfolio, what is her portfolio's beta? SOLUTION Given, Amount of fund invested on stock A Rs. 35,000 Amount of fund invested on stock B Rs. 40,000 Total investment Rs. 75,000 Weight of fund invested on stock A (wA) = = 0.47 Weight of fund invested on stock B (wB) = = 0.53 Beta of stock A, bA = 0.8 Beta of stock B, bB = 1.4 Now, Beta portfolio, bp = wA × bA + wB × bB = 0.47 × 0.8 + 0.53 × 1.4 = 1.12 4-6 Assume that the risk-free rate is 5 percent and the market risk premium is 6 percent. What is the expected return for the overall stock market? What is the required rate of return on a stock that has a beta of 1.2? SOLUTION Given, Risk free rate (rF) = 5% Risk premium = 6% a. Expected return for the overall stock market (rM) = Risk free rate + Risk premium = 5% + 6% = 11% b. If stock's beta (b) = 1.2 Required rate of return on stock R(r) = rF + (rM - rF) × b = 5% + (11% - 5%) × 1.2 = 12.2% 4-7 You have a Rs 2 million portfolio consisting of a Rs 100,000 investment in each of 20 different stocks. The portfolio has a beta equal to 1.1. You are considering selling Rs 100,000 worth of one stock, which has a beta equal to 0.9 and using the proceeds to purchase another stock, which has a beta equal to 1.4. What will be the new beta of your portfolio following this transaction? SOLUTION



F i n a n c i a l A n a l343 y sis First find the beta of the remaining 19 stocks: We know, bp = w1 × b1 + ...... + wn × bn Assuming 19 stocks as an asset and 20th stock as an another asset in the portfolio 1.1 = × b19 + × b20th or, 1.1 = 0.95 × b19 + 0.05 × 0.9 or, b19 = 1.11 Thus the beta of 19 stocks in 1.11 bn = 0.95 × 1.11 + 0.05 × 1.4 = 1.125 Thus new portfolio beta is 1.125. 4-8 ECRI Corporation is a holding company with four main subsidiaries. The percentage of its business coming from each of the subsidiaries, and their respective betas, are as follows:



Subsidiary



Percentage of Business 60% 25 10 5



Beta



Electric utility 0.7 Cable company 0.90 Real estate 1.30 International/special 1.50 projects a. What is the holding company's beta? b. Assume that the risk-free rate is 6 percent and the market risk premium is 5 percent. What is the holding company's required rate of return? c. ECRI is considering a change in its strategic focus; it will reduce its reliance on the electric utility subsidiary, so the percentage of its business from this subsidiary will be 50 percent. At the same time, ECRI will increase its reliance on the international/special projects division, so the percentage of its business from that subsidiary will rise to 15 percent. What will be the shareholders' required rate of return if they adopt these changes? Calculation of holding company's beta Subsidiary



Electric utility Cable company Real estate International/special



Weight of business (wi)



Beta (bi)



wi × bi



0.6 0.25 0.10 0.05



0.7 0.9 1.30 1.50



0.42 0.225 0.13 0.075 0.85



Beta of portfolio (bp) b.



= bi × wi = 0.85



If risk free rate (rF) = 6% Market risk premium (rM - rF) = 5% Then, holding company's required rate of return R(r) = rF + (rM - rF) × bp = 6% + 5% × 0.85 = 10.25% c. If it will reduce its reliance on the electric utility subsidiary and increase its reliance on the international/special projects then. Beta will be as follows:
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Subsidiary



Electric Cable company Real estate International/special projects



Weight of business (wi)



Beta (bi)



wi × bi



0.50 0.25 0.10 0.15



0.7 0.9 1.3 1.5



0.35 0.225 0.13 0.225 0.93



∴



Holding company's beta (bP)



= wi × bi = 0.93 Again, Shareholders' required rate of return R(r)



= rF + (rM - rF) × bp = 6% + 5% × 0.93 = 10.65% Thus, new portfolio required rate of return will increase to 10.65%.



•
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T







F o r m u la e



1.



a n d



E q u a t io n s



Future Value FVn = PV (1+i)n



or,



FVn = PV (FVIF i, n)



2.



Present Value PV =



or,



PV = FVn (PVIF,



3.



Future Value of an Ordinary Annuity



)



i, n



FVAn = or,



FVAn = PMT [FVIFAi,n ]



4.



Future Value of an Annuity Due FVAn (due) = (1+i)



or,



FVAn (due) = PMT [FVIFAi,n] (1+i)



5.



Present Value of an Ordinary Annuity PVAn = PMT



or,



PVAn = PMT [PVIFAi, n]



6.



Present Value of an Annuity Due PVAn (due) = PMT (1+i)



or,



PVAn = PMT [PVIFA



7.



Present Value Of Perpetuity PV



PERPETUITY



==



] (1+i)



i, n



I M E



V



A L U E



O F



M



O N E Y



F i n a n c i a l A n a l343 y sis



8.



Present Value of Uneven Cash Flow Stream PV = + + + …….+



9.



Determining annual payment PMT =



11.



Periodic rate Periodic Rate (iPER) =



12.



•



Future Value of Uneven Cash Flow Streams FVn = CF1(1+i)n-1 + CF2(1+i)n-2 + CF3(1+i)n-3 + . . . + CFn(1+i)0



10.
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P r o b le m s



S o lu t io n s



5.1 Find the following present and future values: a. An initial Rs 500 compounded for 1 year at 6 percent. b. An initial Rs 500 compounded for 2 years at 6 percent. c. The present value of Rs 500 due in 1 year at a discount rate of 6 percent. d. The present value of Rs 500 due in 2 years at a discount rate of 6 percent. SOLUTION a. Given, Present value (PV) = Rs. 500 Interest rate (i) = 6%



iSIMPLE = IPER × m 13.



&



0



6%



1



Effective Annual Rate EAR = – 1



- 500 FV = ? = PV(1 + i)n = PV (1 + i)1 = Rs. 500 (1 + 0.06)1 = Rs. 530 Present value (PV) = Rs. 500 Interest rate (i) = 6% 0 6% 1 2 FVn FV1



b.



- 500 FV = ? = PV(1 + i)n = PV (1 + i)2 = Rs. 500 (1 + 0.06)2 = Rs. 561.80 Future value (FV) = Rs. 500 Interest rate (i) = 6% No. of periods (n) = 1 FVn FV2



c.



0



6%



1



PV = ?



FV = 500



PV d.



= = = = = Rs. 471.70 Future value (FV) = Rs. 500 Interest rate (i) = 6% No. of periods (n) = 2 Present value (PV) = ? 0



PV



6%



1



2



PV = ? FV = 500 = = = = = Rs. 445 5.2 Calculate present and future values of the following: a. b. c. d.



An initial Rs 500 compounded for 10 years at 6 percent. An initial Rs 500 compounded for 10 years at 12 percent. The present value of Rs 500 due in 10 years at 6 percent discount rate. The present value of Rs 1552.90 due in 10 years at (i) a 12 percent discount rate, and (ii) a 6 percent rate. Give a verbal definition of the term present value, and illustrate it



F i n a n c i a l A n a l343 y sis using a cash flow time line with data from this problem. As part of your answer, explain why present values are dependent upon interest rates.



SOLUTION a. Given Present value (PV) = Rs. 500 Interest rate (i) = 6% No. of periods (n) = 10 Future value (FV) = ? 0



6%



10



PV = 500 FV = ? = PV (1 + i)n = PV (1 + i)10 = Rs. 500 (1 + 0.06)10 = Rs. 500 × 1.7908 = Rs. 895.40 Present value (PV) = Rs. 500 Interest rate (i) = 12% No. of periods (n) = 10 Future value (FV) = ? FVn FV10



b.



0



12%



10



PV = 500 FV = ? = PV (1 + i)n 10 = PV (1 + i) = Rs. 500 (1 + 0.12)10 = Rs. 500 (3.1058) = Rs. 1552.90 Future value (FV) = Rs. 500 Interest rate (i) = 6% No. of periods (n) = 10 Present value (PV) = ? FVn FV10



c.



0



6%



PV = ? d.(i)



FV = 500



PV = = = = = Rs. 279.20 Future value (FV) = Rs. 1552.9 Interest rate (i) = 12% No. of periods (n) = 10 Present value (PV) = ? 0 12% PV = ? = = = = = Rs. 500 Future value (FV) = Rs. 1552.9 Interest rate (i) = 6% No. of periods (n) = 10 Present value (PV) = ? PV



(ii)



10



0 PV



6%



PV = ? = = = = = Rs. 867.15



10 FV = 1552.9



10 FV = 1552.9
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5.3 Which amount is worth more at 14 percent: Rs 1000 in hand today or Rs 2000 due in 6 years?



SOLUTION Given, First option Rs. 1000 today Second option Rs. 2000 due in 6 years Interest rate (i) = 14% Present value of second option = = = = = Rs. 911.16 Present value of Rs. 2000 due in 6 years is Rs. 911.16. Hence, Rs. 1000 today is worth more than Rs. 2000 due in six years. 5.4 To the closest year, how long will it take Rs 200 to double if it is deposited and earns the following rates? a. 7 percent. b. 10 percent c. 18 percent d. 100 percent. SOLUTION Given Present value (PV) = Rs. 200 Future value (FV) = Rs. 400 No. of periods (n) = ? a. Interest rate (i) = 7% FVn = PV (1 + i)n or, Rs. 400 = Rs. 200 (1 + 0.07)n or, (1.07)n = 2 Taking log on both sides, n log 1.07 = log 2 n × 0.0294 = 0.3010 n = 10.24 ≈ 10 years b. Interest rate (i) = 10 FVn = PV (1 + i)n or, Rs. 400 = Rs. 200 (1 + 0.10)n or, (1.10)n = 2 Taking log both sides, n log 1.10 = log 2 or, n × 0.0414 = 0.3010 ∴ n = 7.27 ≈ 7 years c. interest rate (i) = 18% FVn = PV (1 + i)n or, Rs. 400 = Rs. 200 (1 + .15)n or, (1.18)n = 2 Taking log both sides, n log 1.18 = log 2 n × 0.0719 = 0.3010 ∴ n = 4.19 ≈ 4 years d. Interest rate (i) = 100% FVn = PV (1 + i)n or, Rs. 400 = Rs. 200 (1 + 1)n or, 2n = 2 ∴ n = 1 years



F i n a n c i a l A n a l343 y sis 5.5 Sitalnagar Oil Corporation’s 2002 sales were Rs 12 million. Sales were Rs 6 million 5 years earlier (in 1997).



a. b.



To the nearest percentage point, at what rate have sales been growing? Suppose some one calculated the sales growth for MC corporation in part a as follows: “Sales doubled in 5 years. This represents a growth of 100 percent in 5 years, so, dividing 100 percent by 5, we find the growth rate to be 20 percent per year.” Explain what is wrong with this calculation.



SOLUTION Given Sales in 1997 (S0) = Rs. 6 million Sales in 2002 (Sn) = Rs. 12 million No. of periods (n) = 5 years Growth rate (g) = ? 0



Time line:



g=?



FVA



b.



10%



1



2



3



4



5



6



7



8



9



10



400



400



400



400



400



400



400



400



400



400



= PMT = Rs. 400 = Rs. 400 × 15.9374 = Rs. 6375 Periodic equal payment (PMT) = Rs. 200 No. of periods (n) = 5 years Interest rate (i) = 5% Future value of annuity (FVn) = ? 5% Time line: 0 1 2 3 3 200



200



= PMT = Rs. 200 = Rs. 200 × 5.5256 = Rs. 1105.13 Given, Periodic equal payment (PMT) = Rs. 400 Number of periods (n) = 5 years Interest rate (i) = 0% Future value of annuity (FVA) = ?



FVA



Rs 400 per year for 10 years at 10 percent. Rs 200 per year for 5 years at 5 percent. Rs 400 per year for 5 years at 0 percent. Now rework parts a, b and c assuming that payments are made at the beginning of each year; that is, they are annuities due.



0



c.



5



SOLUTION Given Periodic equal payment (PMT) = Rs. 400 No. of periods (n) = 10 years Interest rate (i) = 10% Future value of annuity (FVA) = ? Time line:



FVA
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0



Time line:



Sales0 = 6m Sales n = 12 m The formula, FV = PV (LH) can be rearranged as Sn = S0(1 + g)n to compute growth rate. Sn = S0 (1 + g)n Rs. 12m = Rs. 6 (1 + g)5 or, (1 + g)5 = 2 or, 1 + g = 21/5 or, 1 + g = 1.1487 or, g = 0.1486 = 14.87% (b) His calculation ignores the time value of money or compounding impact. It is simply arithmetic calculation. 5.6 Find the future value of the following annuities: a. b. c. d.
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200



200



5 200 FVA = ?



FVA = ?



d.



(i)



(ii)



(iii)



0%



5



1



2



3



3



400



400



400



400



= PMT × Number of payments = Rs. 400 × 5 = Rs. 2,000



400



FV . .A = ? [ . i = 0%]



We have, Future value of annuity [FVA (due)] = PMT (1 + i) PMT = Rs. 400 n = 10 years I = 10 percent FVA (due) = ? FVA (due) = PMT (1 + i) FVA (due) = Rs. 400 (1 + 0.10) = Rs. 400 × 15.9374 × (1.10) = Rs. 7012.46 PMT = Rs. 200 n = 5 years I = 5% FVA (due) = ? PVA (due) = PMT (1 + i) FVA (due) = Rs. 200 (1 + 0.05) = Rs. 200 × 5.5256 × 1.05 = Rs. 1160.38 PMT = Rs. 400 n = 5 years I = 0% FVA (due) = ? .. FVA (due) = PMT × No. of payments [ . i = 0%] = Rs. 400 × 5 = Rs. 2,000 5.7 Find the present value of the following ordinary annuities: a. b. c. d.



Rs 400 per year for 10 years at 10 percent. Rs 200 per year for 5 years at 5 percent. Rs 400 per year for 5 years at 0 percent. Now rework parts a, b and c assuming that payments are made at the beginning of each year; that is, they are annuities due.



SOLUTION a. Given, Period equal payment (PMT) = Rs. 400 Number of periods (n) = 10 years Interest rate (i) = 10% Present value of an annuity (PVA) = ? Time line: 1 2 3 4 5 0 10% PVA



PVA = ? 400 = PMT



400



400



400



400



6



7



8



9



10



400



400



400



400



400
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b.



= Rs. 400 = Rs. 400 × 6.1446 = Rs. 2457.83 Period equal payment (PMT) = Rs. 200 Number of years (n) = 5 years Interest rate (i) = 5%



Time line: 0



5%



PVA = ?



1



2



3



4



400



400



400



400



5



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t We have, PVA = PMT = Rs. 200 = Rs. 200 × 4.3295 = Rs. 865.90 c. Given, Periodic equal payment (PMT) Rs. 400 No. of periods/years (n) = 5 Interest rate (i) = 0% Present value of annuity (PVA) = ?



400



0 0% 1



Time line:



400



2



3



4



400



400



400



PVA



= PMT × No. of payment = Rs. 400 × 5 = Rs. 2,000 d.(i) Periodic equal payment (PMT) = Rs. 400 No. of periods (n) = 10 years Interest rate (i) = 10% Time line: 0



Now,



10%



1



400 400 PVA(due) = ?



5 400



.. [ . i = 0%]



2



3



4



5



6



7



8



9



400



400



400



400



400



400



400



400



10



PVdue



= PMT (1 + i) = Rs. 400 (1 + 0.1) = Rs. 400 × 6.1446 × 1.1 = Rs. 2703.61 (ii) Periodic equal payments (PMT) = Rs. 200 No. of periods (n) = 5 years Interest rate (i) = 5% PVAdue = ? Time line: 1 2 3 4 5 0 5% 200 200 200 200 200 200 PVA(due) = ? PVAdue = PMT (1 + i) = Rs. 200 (1 + 0.05) = Rs. 200 × 4.3295 × 1.05 = Rs. 909.19 (iii) Periodic equal payment (PMT) = Rs. 400 No. of periods (n) = 5 years Interest rates (i) = 0% Time line: 0% PVA (due) = ? 1 2 3 4 5 0 Now,



PVA due = ?



Now,



200



200



200



200



200



PVA(due)



= PMT × No. of payments = Rs. 400 × 5 = Rs. 2000 5.8 Following are the cash flow streams associated to two investment proposals under consideration: Year



Cash Flow Streams



a.



F i n a n c i a l A n a l343 y sis X Y 1 Rs 100 Rs 300 2 400 400 3 400 400 4 400 400 5 300 100 If the appropriate interest rate is 8 percent, what is the present value of each cash flow streams? What is the value of each cash flow stream at a 0 percent interest rate?



b. SOLUTION Cash flow time line:



0



Cash flow stream X 8% 1 2 3 4



5



5



400 300 400 100 PV= ? 100 400 400 PV= ? 300 400 400 a. Calculation of present values if appropriate interest rate is 8%. Year 1 CFX CFY PVIF at 8% PVX PVY 1 Rs. 100 Rs. 300 0.9259 Rs. 92.59 Rs. 277.77 2 400 400 0.8573 342.92 342.92 3 400 400 0.7938 317.52 317.2 4 400 400 0.7350 294.00 294.00 5 300 100 0.6806 204.18 68.06 b. Present value of each cash flow stream at 0% interest rate. Present value of cash flow stream X: = Rs. 100×1+Rs. 400×1+ Rs.400×1+Rs. 400×1 + Rs. 300×1 = Rs. 1600 Present value of cash flow stream Y: = Rs. 300×1 + Rs. 400×1 + Rs. 400×1 + Rs. 400×1 + Rs. 100×1 = Rs. 1600 5.9 Find the interest rates, or rates of return, on each of the following: a. b. c. d.



You borrow Rs 700 and promise to pay back Rs 749 at the end of 1 year. You lend Rs 700 and receive a promise to be paid Rs 749 at the end of 1 year. You borrow Rs 85000 and promise to pay back Rs 201229 at the end of 10 year. You borrow Rs 9000 and promise to make payments of Rs 2684.80 per year for 5 years.



SOLUTION a. Given that, Present value (PV) = Rs. 700 Number of year (n) = 1 year Future value (FV) = Rs. 749 Required: Interest rate (i) = ? We know, FV = PV (1 + i)n or, Rs. 749 = Rs. 700 (1 + i)1 or, 1 + I = 1.0700 or, I = 0.07 ∴ Interest rate (i) = 7% b. Given that, Present value (PV) = Rs. 700 Number of year (n) = 1 year Future value (FV) = Rs. 749 Required: Interest rate (i).



I=?



0 PV= Rs. 700



0 PV = 700



FV = Rs. 749



1 FV = 749



2



3



4



5



6



7



8



PV = 85,000



9



10



FV = 201229



Required: Interest rate (i). We have, FV = PV (1 + i)n or,



Rs. 201229 = Rs. 85000 (1 + i)10



or,



(1 + i)10 = 2.3674



or,



1 + I = (2.3674)1/10



or,



1 + I = 1.0900



or,



I = 0.09



∴



Required interest rate (i) = 9%.



d.



Given, Present value (PV) = Rs. 9,000 Periodic equal payment (PMT) = Rs. 2684.80 Number of years (n) = 5 year



Required: Interest rate (i). Now, Time line: 0



PVA or, or, ∴



1



I=?



1



0



Cash flow stream Y 8% 1 2 3 4



0



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t We have, FV = PV (1 + i)n Rs. 749 = Rs. 700 (1 + i)1 or, 1 + I = 1.0700 or, I = 0.07 ∴ Required interest rate (i) = 7% c. Given, Present value (PV) = Rs. 85,000 Number of year (n) = 10 year Future value (FV) = Rs. 201,229 Time Line



PV= Rs.9000



1 PMT =



2 2684.80



3



4



5



2684.80



2684.80



2684.80



2684.80 = PMT (PVIFAi% n. yrs) Rs. 9000 = Rs. 2684.80 × PVIFAi%, 5 yrs. PVIFAi% 5 yrs. = 3.3522 According to PVIFA table, the value of 3.3522 at 5 yrs. lies at 15%. Therefore the required interest rate is 15%. 5.10 Find the amount to which Rs 500 will grow under each of the following conditions:



a. 12 percent compounded annually for 5 years. b. 12 percent compounded semiannually for 5 years. c. 12 percent compounded quarterly for 5 years. d. 12 percent compounded monthly for 5 years. SOLUTION a. Given, Present value (PV) = Rs. 500 Interest rate (i) = 12% compounded annually



F i n a n c i a l A n a l343 y sis



Number of period (n) = 5 years Required: Amount at the end of 5th year (FV).



We have, Time line FV = PV (1 + i)n 12% or, FV = Rs. 500 (1 + 0.12)5 1 2 3 0 or, FV = Rs. 500 × 1.7623 or, FV = Rs. 881.15 500 b. Given, Present value (PV) = Rs. 500 Interest rate (i) = 12% compounded semiannually Number of year (n) = 5 years Required: Amount at the end of 5th year (FV). Time Line 0



1



6%



2



3



4



5



6



Rs. 500



FV = PV (1 + i/4)n × 4 FV = Rs. 500 (1 + 0.12/4)5 × 4 FV = Rs. 500 (1.03)20 FV = Rs. 500 × 1.8061 FV = Rs. 903.05 Given, Present value (PV) = Rs. 500 Interest rate (i) = 12% compounded monthly Number of year (n) = 5 years Required: Amount at the end of 5 year (FV). Time Line or, or, or, or, d.



or, or, or, or,



FV FV FV FV FV



= = = = =



8



5 FV = ?



1%



12



24



12 500 PV n × Rs. Rs. 500 5 × 12 Rs. 500 (1 + 0.03)60 Rs. 500 × 1.8167 Rs. 908.35
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5.11 Find the present values of Rs 500 due in the future under each of the following conditions:



a. 12 percent simple interest rate, compounded annually. b. 12 percent simple rate, semiannual compounding, discounted back 5 years. c. 12 percent simple rate, quarterly compounding, discounted back 5 years. d. 12 percent simple rate, monthly compounding. Discounted back 1 year. SOLUTION a. Given, Future value (FV) = Rs. 500 Interest rate (i) = 12%, compounded annually Present value (PV) = ? 0



9



10



FV = ?



We have, FV = PV (1 + i/2)n × 2 or, FV = Rs. 500 (1 + 0.12/2)5 × 2 or, FV = Rs. 500 × 1.7908 or, FV = Rs. 895.40 c. Given, Present value (PV) = Rs. 500 Interest rate (i) = 12% compounded quarterly Number of year (n) = 5 year Required: Amount at the end of 5 year (FV). Time Line 4 8 12 16 20 3%



0



7



4
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FV = Rs. 500



PV = ?



We know, PV b.



1



I = 12%



= = = Rs. 446.43



Here, Future value (FV) = Rs. 500 Interest rate (i) = 12%, semiannual compounding Number of year (n) = 5 years Present value (PV) = ? Time Line 0



i= 1 6%



2



3



4



5



6



7



8



9



10



FV = Rs. 500 PV



= = = = Rs. 279.20
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c.



Here, Future value (FV) = Rs. 500 Interest rate (i) = 12% quarterly compound Number of year (n) = 5 year Present value (PV) = ? Time line 4 8 12 0 3% PV = ?



Now, PV d.



PV = ?



PV



20 Rs. 500



= = = = = Rs. 276.84



Here, Future value (FV) = Rs. 500 Interest rate (i) = 12% monthly compounding Number of year (n) = 1 year Present value (PV) = ? Time line 1 2 0 1%



Now,



16



12 Rs. 500



= = = = Rs. 443.73



5.12 Find the future values of the following ordinary annuities: a. b. c.



FV of Rs 400 each 6 months for 5 years at a simple rate of 12 percent, compounded semiannually. FV of Rs 200 each 3 months for 5 years at a simple rate of 12 percent, compounded quarterly. The annuities described in parts a and b have the same amount of money paid into them during the 5-year period and both earn interest at the same simple rate, yet the annuity in part b earns Rs 101.60 more than the one in part a over the 5 years. Why does this occur?



SOLUTION a. Here, Periodic equal payment (PMT) = Rs. 400 Number of period (n) = 5 years Interest rate (i) = 12% semiannual compounding Future value of an annuity (FVA) = ?



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t Now, FVA = PMT = Rs. 400 = Rs. 400 × 13.1808 = Rs. 5272.32 b. Here, Periodic equal payment (PMT) = Rs. 200 Number of periods (n) = 5 years Interest rate (i) = 12% compounded quarterly Future value of an ordinary annuity (FVA) = ? Now, FVA = PMT = Rs. 200 = Rs. 200 × 26.8704 = Rs. 5374.08 c. It is because, other things held constant, higher the number of compounding higher will be the FV and vice versa. 5.13 Bank A pays 8 percent interest, compounded quarterly, on its money market account. The manager of Bank B want its money market account to equal Bank A’s effective annual rate, but interest is to be compounded on a monthly basis. What simple rate must bank B set? SOLUTION Here, Bank 'A' 's interest rate (i) = 8% Bank 'B' 's quoted rate (i) = ? Now, We have, Effective annual rate (EAR) = - 1 If Bank 'A' pays 8% interest, compounded quarterly Then, EAR of Bank 'A' = - 1 = 0.0824 = 8.24% Then, Bank B must have the same effective annual rate i.e. 8.24%. EAR of bank 'B' = - 1.0 = 0.0824 .. [ . Bank B's interest rate is compounded monthly] or, = 1.0824 or, = (1.0824)1/12 or, 1 + = 1.0066 or, I = 7.92% 5.14 The Himalayan Bank pays 7 percent interest, compounded annually, on time deposits. The NB bank pays 6.5 percent interest compounded quarterly. a. b.



Based on effective interest rates, in which bank would you prefer to deposit your money? Could your choice of banks be influenced by the fact that you might want to withdraw your funds during the year as opposed to at the end of the year? In answering this question, assume that funds must be left on deposit during the entire compounding period in order for you to receive any interest.



SOLUTION Here, H.B. Bank's interest rate = 7% annual compounding N.B. Bank's interest rate = 6.5% quarterly compounding (i) We have, Effective interest rate (EIR) = - 1 For HB Bank, EIR = -1 = 1.07 - 1 = 0.07 = 7%



F i n a n c i a l A n a l343 y sis = -1 = 0.0666 - 1 = 0.0666 = 6.66% We prefer the Himalayan Bank due to higher effective yield. (ii) Of course, if we want to withdraw the fund during the year as opposed to at the end of the year, deposit to NB bank may be preferable since no interest would be earned if compounding is per annum and withdrawal is before 1 year. 5.15 Mr. Dhakal invested Rs 150,000 eighteen months ago. Currently, the investment is worth Rs 168,925. Mr. Dhakal knows the investment has paid interest every three months, but he does not know what the yield on his investment is. Help Mr. Dhakal. Compute both the annual percentage rate (APR) and the effective annual rate of interest.



For NB Bank, EIR



SOLUTION Here, Number of periods (n) = 18 month i.e. 1.5 yrs. Present value (PV) = Rs. 150,000 Future value (FV) = Rs. 168,925 If interest is paid every three months i.e. number of compounding period in a year (m) = 4 Annual percentage rate (APR) = ? Effective annual rate of interest (EAR) = ? Now, We have, FV = PV or, Rs. 168925 = Rs. 150,000 or, = 1.1262 or, 1 + = (1.1262)1/6 or, 1 + = 1.02 or, isimple = 0.02 × 4 or, isimple = 0.08 = 8% ∴ Annual percentage rate (APR) = 8% Again, Effective interest rate (EIR) = = -1 = 0.0824 = 8.24% 5.16 Your broker offers to sell a note for Rs 13250 that will pay Rs 2345.05 per year for 10 years. If you buy the note, what rate of interest will you be earning? Calculate to the closest percentage. SOLUTION Here, Present value of annuity (PVA) = Rs. 13,250 Periodic equal payment (PMT) = Rs. 2345.05 No. of periods (n) = 10 years Interest rate (i) = ? Time Line 0 PVA = 13250



1 2345.05



2



3



2345.05



2345.05



4



5



2345.05 2345.05



We have, PVA = PMT × PVIFA i × n yrs. or, Rs. 13,250 = Rs. 2345.05 × PVIFAi% 10 yrs



6



7



2345.05 2345.05



8



9



10



2345.05 2345.05 2345.05
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PVIFAi%, 10 yrs = 5.6502 the PVIFA table, the value of 5.6502 in 10 years lies at 12%. The required interest rate is 12%. 5.17 A mortgage company offers to lend you Rs 85000; the loan calls for payments of Rs 8273.59 per year for 30 years. What interest rate is the mortgage company charging you?



SOLUTION Here, Present value of an annuity (PVA) = Rs. 85,000 Periodic equal payment (PMT) = Rs. 8273.59 No. of periods (n) = 30 years Interest rate (i) = ? We have, PVA = PMT × PVIFAi%, n yrs or, Rs. 85000 = Rs. 8273.59 PVIFAi% 30 yrs or, PVIFAi% 30 yrs = 10.2737 From the PVIFA table, the value of 10.2737 in 30 years lies at 9%. ∴ The interest rate which is charged by the mortgage company is 9%. 5.18 What is the present value of a perpetuity of Rs 100 per year if the appropriate discount rate is 7 percent? If interest rates in general were to double and the appropriate discount rate rose to 14 percent, what would happen to the present value of the perpetuity? SOLUTION Here, Periodic annual payment (PMT) = Rs. 100 We have, Present value of perpetuity = a. If appropriate discount rate (i) = 7% Present value of perpetuity = = Rs. 1428.57 b. If appropriate discount rate (i) = 14% Present value of perpetuity = = Rs. 714.29 If the interest in general were to double and the appropriate discount rate rose to 14%, the present value of perpetuity falls to Rs. 714.29 from Rs. 1428.57.



F i n a n c i a l A n a l343 y sis 5.19 Madhyamanchal Inc. just borrowed Rs 25000. Loan is to be repaid in equal installments at the end of each of the next 5 years, and the interest rate is 10 percent.



a. b. c.



Set up an amortization schedule for the loan. How large must each annual payment be if the loan is for Rs 50000? Assume that the interest rate remains at 10 percent and the loan is paid off over 5 years. How large must each payment be if the loan is for Rs 50000, the interest rate is 10 percent, and the loan is paid off in equal installments at the end of each of the next 10 years? This loan is for the same amount as the loan in part b, but the payments are spread out over twice as many periods. Why are these payments not half as large as the payments on the loan in part b?



SOLUTION a. Here, Interest rate (i) = 10% Amortized loan (PVA) = Rs. 25,000 Number of periods (n) = 5 years Now, PVA = PMT or, Rs. 25000 = PMT or, Rs. 25000 = PMT × 3.7908 or, PMT = Rs. 6594.91 Setting loan amortization schedule: Year Beginning Payment Interest Amount (1) (2) (3) (4) = (2) × 0.1



a. Repayment of Principal (5) = (3) (4)



Ending balance



(6) = (2) (5) 2,500.00 4,094.91 20,905.09 2,090.51 4,504.40 16,400.69 1,640.07 4,954.84 11,445.85 1,144.59 5,450.32 5,995.53 599.55 5,995.36 0 force the ending balance to zero.



1 25,000.00 6,594.91 2 20,905.09 6,594.91 3 16,400.69 6,594.91 4 11,445.85 6,594.91 5 5,995.53 6,595.08 The last payment must be larger to b. Here, Present value (PV) = Rs. 50,000 Interest rate (i) = 10% Number of periods (n) = 5 years Annual payment (PMT) = ?



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t We have, PV = PMT or, Rs. 50,000 = PMT or, Rs. 50,000 = PMT × 3.7908 or, PMT = Rs. 13189.87 ∴ If the loan size in doubled, payments also double to Rs. 13189.87. c. Here, Present value (PV) = Rs. 50,000 Interest rate (i) = 10% Number of periods (n) = 10 yrs. Annual payment (PMT) = ? We have, PV = PMT or, Rs. 50,000 = PMT or, Rs. 50,000 = PMT × 6.1446 or, PMT = Rs. 8137.23. It is because higher the period the payment spreads, higher will be the PMT due to compounding impact. 5.20 Assume that it is now January 1, 2003. On January 1, 2004, you will deposit Rs 1000 into a savings account that pays 8 percent.



b. c. d.



If the bank compounded interest annually, how much will you have in your account on January 1, 2007? What would your January 1, 2007, balance be if the bank used quarterly compounding rather than annual compounding? Suppose you deposited the Rs 1000 in 4 payments of Rs 250 each on January 1 of 2004, 2005, 2006, and 2007. How much would you have in your account on January 1, 2007, based on 8 percent annual compounding? Suppose you deposited 4 equal installments in your account on January 1 of 2004, 2005, 2006, and 2007. Assuming an 8 percent interest rate, how large would each of your payments have to be for you to obtain the same ending balance as you calculated in part a?



SOLUTION Here, a. Here, Present value (PV) = Rs. 1000 Interest rate (i) = 8% Number of periods (n) = 3 years Future value (FV) = ? Time line 1/1/2004 1/1/2005 1/1/2003 8% PV = –1000



1/1/2006



We have, FV = PV (1 + i)n or, FV = Rs. 1000 (1 + 0.08)3 or, FV = Rs. 1000 × 1.2597 or, FV = Rs. 1259.70 b. Here, Present value (PV) = Rs. 1000 Interest rate (i) = 8% (quarterly compounding) Number of periods (n) = 3 Future value (FV) = ? Time line



1/1/2007 FV = ?



2% 1/1/2003



1/1/2005



1/1/2006



FV = PV FV = Rs. 1000 FV = Rs. 1000 × 1.282 FV = Rs. 1268.20 Here, Payment period (n) = 4 Periodic payment (PMT) = Rs. 250 Interest rate (i) = 8% Future value (FV) = ? Time line 1/1/2004 1/1/2005 1/1/2003 8% 250



F i n a n c i a l A n a l343 y sis



1/1/2007 FV = ?



PV = –1000



Now, or, or, or, c.



1/1/2004



250



d.



?



Now, or, or, or,



?



b. c. d. e. f.



g.



8%



Time line Jan. 1/1997 Jan. 1/1998



Jan. 1/1999



Jan. 1/2000 Rs. 1000



PV = ?



PV = 1/1/2006



1/1/2007 b.



250



250



FV = ?



= = Rs. 793.83 Rs. 793.83 must be deposited on January 1, 1997 to have a balance of Rs. 1000 on January 1, 2000. Future value of annuity (FVA) = Rs. 1000 Interest rate (i) = 8% Number of payment (n) = 4 PMT = ? Time line Jan. 1/1997 Jan. 1/1999 Jan. 1/2000 Jan. 1/1998 Jan. 1/1996 8% PMT



1/1/2006 ?



1/1/2007 FV = 1259.70



FV = PMT Rs. 1259.70 = PMT Rs. 1259.70 = PMT × 4.5061 PMT = Rs. 279.55 5.21 Assume that it is now January 1, 1996, and you will need Rs 1000 on January 1, 2000. Your bank compounds interest at an 8 percent annual rate. a.



SOLUTION Given, a. Future value = Rs. 1000 Interest rate (i) = 8% Number of periods (n) = 3



= DMT = Rs. 250 = Rs. 250 × 4.5061 = Rs. 1126.53



Here, Interest rate (i) = 8% Future value (FV) = Rs. 1259.70 Number of periods (n) = 4 Periodic payment (PMT) = ? Time line 1/1/2004 1/1/2005 1/1/2003 8%
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Jan. 1/1996



Now, FV
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How much must you deposit on January 1, 1997, to have a balance of Rs 1000 on January 1, 2000? If you want to make equal payments on each January 1 from 1997 through 2000 to accumulate the Rs 1000, how large must each of the 4 payments be? If your father offered either to make the payments calculated in part b or to give you a lump sum of Rs 750 on January 1, 1997, which would you choose? If you have only Rs 750 on January 1, 1997, what interest rate, compounded annually, would you have to earn to have necessary Rs 1000 on January 1, 2000? Suppose you can deposit only Rs 186.29 each January 1 from 1997 through 2000, but you still need Rs 1000 on January 1, 2000. What interest rate, with annual compounding, must you seek out to achieve your goal? To help you reach your Rs 1000 goal, your mother offers to give you Rs 400 on January 1, 1997. You will get a part time job and make 6 additional payments of equal amounts each 6 months thereafter, If all this money is deposited in a bank that pays 8 percent, compounded semiannually, how large must each of the 6 payments be? What is the effective annual rate being paid by the bank in part f?



PMT



PMT



PMT FVA = Rs. 1000



FVA = PMT or, Rs. 1000 = PMT ∴ PMT = = Rs. 221.92 c. To answer this question we can compare future value. Time line



Jan. 1/1996



Jan. 1/1997 8%



Jan. 1/1998



Jan. 1/1999



750



Jan. 1/2000



FV = ?



Future value Rs. 750 which is received an Jan. 1, 1997



d.



= 750 (1 + 0.08)3 = Rs. 750 × 1.2597 = Rs. 944.78 We know that future value of 221.92 which is received 1997 through 2000 will be Rs. 1000 where as future value of Rs. 750 that is received on Jan. 1, 1997 will be Rs. 944.78 only. Hence one should accept equal payment of Rs. 221.92 through 1997 to 2000. [Note: We can compare present value of these two alternative cash flows and take decision.] Present value (PV) = Rs. 750 Future value (FVn) = Rs. 1000 No. of yrs. (n) = 3 Interest rate (i) = ?



Time line



1/1996



1/1997 8% P = 750



We have, FVn = PV (1 + i)n



1/1998



1/1999



1/2000



FV = 1000



Rs. 1000 = Rs. 750 (1 + i)3 or, (1 + i)3 = or, (1 + i) = (1.3333)1/3 or, i = 1.1006 - 1 = 0.1006 or 10.06% e. Given, PMT = Rs. 186.29 FVA = Rs. 1000 No. of payment (n) = 4 Interest rate = ? Time line 1/1/1997 1/1/1998 1/1/1996 i=? 186.29 186.29
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1/1/1999



1/1/2000



186.29



186.29 FVA = 1000



We have, FVA = PMT × FVIFAi, n or, 1000 = 186.29 × FVIFAi, 4 or, FVIFAi, 4 = 5.3680 Referring FVIFA table in 4 periods row, we find 5.3680 lies in 20 percent column. Hence, required interest rate is 20%. f. Time line 1/1/1996



1/1/1997 4% 400



1/1/1998 PMT



PMT



1/1/1999 PMT



PMT



1/1/2000 PMT



PMT FVA = 1000



At first lets compute future value of Rs. 400 deposited on January 1, 1997. FV = 400 = Rs. 400 × 1.2653 = Rs. 506.12 This means that on January 1, 2000, we need an additional sum of Rs. 493.88 i.e. Rs. 1000 - Rs. 506.12. Then what should be the semi-annual equal payment to accumulate Rs. 493.88 on January 1, 2000. Again we have, FVA = PMT 493.88 = PMT ∴ PMT = = Rs. 74.46 g. Given, Simple interest rate (i) = 8% Semi-annual compounding i.e. m = 2 Effective interest rate (EIR) = ? We have, EIR = -1 = -1 = 1.0824 - 1 or 0.0824 = 8.24% 5.22 To complete your last year in business school and then go through law school, you will need Rs 10000 per year for 4 years, starting next years (that is you will need to withdraw the first Rs 10000 one year from today). Your rich uncle offers to put you through school, and he will deposit in a bank paying 7 percent interest a sum of money that is sufficient to provide the four payments of Rs 10000 each. His deposit will be made today. a. b.



How large must the deposit be? How much will be in the account immediately after you make the first withdrawal? After the last withdrawal?



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t SOLUTION Given, Periodic equal payment (PMT) = Rs. 10,000 per year Number of payments (n) = 4 Interest rate (i) = 7% Time line: 0 7% 1 2 3 4 PV = ? 10,000 10,000 10,000 10,000 = PMT = Rs. 10,000 = Rs. 10,000 × 3.3872 = Rs. 33,872 Amount of deposit must be Rs. 33,872. PVA
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b. Amount after 1st withdrawal: Time line: 0 7% 1 Amount = ?



2



3



4



10,000



10,000



10,000



Rs. 33,872 is deposited at present bank, balance after 1 year will be Rs. 36243.04 [i.e. (Rs. 33872 (1 + 0.07)] before 1st withdrawal. Hence, bank balance after just 1st withdrawal of Rs. 10,000 will be Rs. 36243.04 - 10,000 = Rs. 26243.04. After the last withdrawal bank balance will be nil. 5.23 Mrs. Rita wants a refrigerator that costs Rs 12000. She has arranged to borrow the total purchase price of refrigerator from a finance company at a simple interest rate equal to 12 percent. The loan requires quarterly payments for a period of three years. If the first payment is due three months after purchasing the refrigerator, what will be the amount of her quarterly payments on the loan? SOLUTION Given, Present value of an annuity (PVA) = Rs. 12,000 Simple interest rate per annum (i) = 12% Loan requires quarterly payment i.e. m = 4 Number of years (n) = 3 year Periodic equal payment (PMT) = ? Time line: 0 12% 1 2 3 4



12



-12000 PMT PMT PMT PMT PMT We have, PVA = PMT or, 12,000 = PMT or, 12,000 = PMT × 9.9540 ∴ PMT = = Rs. 1205.55 5.24 While Mr. A.K Chhetri was a student at the Tribhuvan University, he borrowed Rs 12000 in student loans at an annual interest rate of 9 percent. If Mr. Chhetri repays Rs 1500 per year, how long, to the nearest year, will it take him to repay the loan? SOLUTION Given, Present value of an annuity (PVA) = Rs. 12,000 Annual interest rate (i) = 9% Periodic equal payment (PMT) = Rs. 1500 per year Number of years (n) = ? Time line: 0 9% 1 n=? 2 3 12000 We have PVA = PMT or, 12000 = 1500 or, × 0.09 = 1 or, 0.72 = 1 or, = 0.28



-1500



-1500



-1500



- 1500



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t or, = (1.09)n or, (1.09)n = 3.714 Taking log both sides nlog 1.09 = log 3.574 ∴ n = = = 14.77 ≈ 15 years Alternatively, PVA = PMT × PVIFAi, n 12000 = 1500 × PVIFA9%, n ∴ PVIFA9%, n = 8 Referring PVIFA table in 9% column, we see 8 is nearest to 8.0607 which is corresponding to 15 years. Hence, required n is 15 years. 5.25 You need to accumulate Rs 10000. To do so, you plan to make deposits of Rs 1750 per year, with the first payment being made a year from to day, in a bank account which pays 6 percent annual interest. Your last deposit will be more than Rs 1750 if more is needed to round out to Rs 10000. How many years will it take you to reach your Rs 10000 goal, and how large will the last deposit be? SOLUTION Given, Future value of an annuity (FVA) = Rs. 10,000 Periodic equal payment (PMT) = Rs. 1750 per year. Annual interest rate (i) = 6% Last deposit will be more than Rs. 1750 if needed to round out to Rs. 10,000. Number of periods per year (n) = ? Time line: 0 6% 1 n 2 3 1750



1750



1750



1750 + additional amount if needed FVA = Rs. 10,000



FVA = PMT or, Rs. 10,000 = 1750 or, = (1.06)n - 1 or, 0.3429 = (1.06)n - 1 or, 1.3429 = (1.06)n Taking log both sides log1.3429 = n log1.06 ∴ n = = = 5.06 ≈ 5 years However last deposit must be some what above Rs. 1750 as actual value of n is slightly more than 5. Future value of 1st four payments = PMT × PVIFAi, n (1 + i) = Rs. 1750 × PVIFA6%, 4 (1 + 0.06) = Rs. 1750 × 4.3746 × 1.06 = Rs. 8114.9 Hence, amount of last deposit to accumulate Rs. 10,000 should be 1885.10 i.e. (Rs. 10,000 - 8114.9). •
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= 4.



Bond Valuation with Semi-annual Interest Vd



= +



or,



Vd



= × PVIFAkd/2, 2n + M × PVIFAkd/2, 2n



or,



Vd



= +



5.



Current Yield Current yield =



6.



Capital Gain Yield Capital gain yield =YTM – Current yield



7.



Yield to Maturity Vd



= +



Approximate YTM = × 100% 8.



Yield to Call (YTC) Vd



or,



=I +



Bond price = I × PVIFAkc, n + call price × PVIFkc, n Approximate YTC



B O N D VA L U A T I O N







Form ula e and Equations 1.



Coupon Bonds with a Finite Maturity Vd



= + + ... + + = +



or,



Vd



=I +



or,



Vd = I × (PVIFAkd, n) + M × (PVIFkd, n)



2.



Value of Perpetual Bonds Vd = + +



+ ... +



= or,



Vd =



3.



Value of Zero Coupon Bonds Vd = + + . . . +



=
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Problem s & Solutions 6-1 Determine the value of a Rs 1,000 Mechi Tea Limited perpetual 10 percent debenture (bond) at the following required rates of return:



a. b. c.



8 percent 10 percent 12 percent



SOLUTION



Given, Par value bond = Rs. 1000 Coupon rate = 10% a. Market interest rate (kd) = 8% Value of bond (Vd) = ? Now, Vd = where, Vd = value of bond I = annual interest in Rs. kd = market interest rate Vd = = Rs. 1,250 ∴ The value of bond at 8% market interest rate is Rs. 1250. b. Market interest rate (kd) = 10% Value of bond (vd) = ? Now, Vd = = = Rs. 1,000 ∴ The value of bond at 10% market interest rate is Rs. 1,000. c. Market interest rate (kd) = 12% Value of bond (Vd) = ? Now, Vd = = = Rs. 833.33 ∴ The value of bond at 8% market interest rate is Rs. 833.33.
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6-2 Calculate the value of a bond that expects to mature in 8 years and has a Rs 1,000 face value. The coupon interest rate is 6 percent and the investor's required rate of return is 10 percent. SOLUTION



Given, Face value or of bond (M) = Rs. 1000 Life of bond (n) = 8 years Coupon interest rate (I) = 6% Investors required rate of return (kd) = 10% Value of bond (Vd) = ? Now, Vd = I + = Rs. 60 + = Rs. 60 × 5.335 + 466.51 = Rs. 786.61 ∴ The value of bond at 6% coupon interest and 10% investor rate of return is Rs. 786.61. 6-3 Koshi Electric Company has outstanding a 8.5 percent bond issue with a face value of Rs 1,000 per bond and five years to maturity. Interest is payable annually. The bonds are privately held by Nepal Insurance Company. Nepal Insurance wishes to sell the bonds and is negotiating with another party. It estimates that in current market conditions, the bonds should provide a (nominal annual) return of 12 percent. What price per bond should Nepal Insurance be able to realize on the sale? What would be the price per bond if interest payments were made semiannually? SOLUTION



Given, Maturity value of bond (M) = Rs. 1000 Coupon interest rate (I) = 8.5% paid annually Life of bond (n) = 5 years Market interest rate (kd) = 12% Price (value) of bond (Vd) = ? Now, Vd = I + = Rs. 85 + = Rs. 85 × 3.6045 + Rs. 567.4 = Rs. 873.83 ∴ The current market price of the Given, bond is 873.8 per bond. Again, If interest payments were made semiannually Vd = ? For semiannual interest payment Vd = + = +
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∴



= Rs. 42.5 + = Rs. 42.5 × 7.3604 + 558.38 = Rs. 312.82 + Rs. 558.39 = Rs. 871.21 The price of bond when compounded semiannually is Rs. 871.21 per bond.



6-4 Compute value of the following bonds.



(a) (b) (c)



7 percent coupon, Rs 1,000 par value perpetual bond, investor requires a 9 percent annual rate of return. 10-year Rs 1,000-zero coupon bonds the required return on the bonds is 12 percent. Rs 1,000 par value that mature in 8 years from today and have a coupon interest rate of 7.5 percent. Investor desires a 12 percent yield to maturity.



SOLUTION



Given, a. Par value of perpetual bond = Rs. 1000 Coupon rate = 7% Investors desired rate of return (kd) = 9% Value of bond (Vd) = ? Now,Vd = = = Rs. 777.78 ∴ The value of bond is Rs. 777.78. b. Par value of zero coupon bond (M) = Rs. 1000 Life of bond (n) = 10 years Required rate of return (kd) = 12% Value of bond (Vd) = ? Now,Vd = = = = Rs. 321.97 ∴ The value of zero coupon bond is 321.97. c. Par value (M) = Rs. 1000 Life of bond (n) = 8 years Coupon interest rate = 7.5% Yield to maturity (kd) = 12% Value of bond = ? Now,Vd = I × PVIFAkd, n + M × PVIFkd, n = Rs. 75 × PVIFA12%, 8 yrs. + Rs. 100012%, 8 yrs. = Rs. 75 × 4.9676 + Rs. 1000 × 0.4039 = Rs. 372.57 + Rs. 403.90 = Rs. 776.47 6-5 The bonds of the ABC Company are perpetuities with a 10 percent coupon. Bonds of this type currently yield 8 percent, and their par value is Rs 1,000.



a.



What is the price of the ABC bonds?
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b. c. d.



Suppose interest rate levels are to the point where such bonds now yield 12% what would be the price of the ABC bonds? A what price would the ABC bonds sell if the yield on there bonds were 10 percent? How would your answer to parts a, b, and c change if the bonds were not perpetuities but had a maturity of 20 years?



SOLUTION



Given, Par value of perpetual bond = Rs. 1000 Coupon interest rate = 10% Market interest rate (kd) = 8% Value of perpetual bond (Vd) = ? a. Now, Vd = = = Rs. 1250 ∴ The price of ABC bond is Rs. 1250 b. For 12% market interest rate Vd = = = Rs. 833.33 ∴ The price of ABC bond at 12% market rate is Rs. 833.33. c. For 10% market interest rate Vd = = Rs. 1000 ∴ The price of bond at 10% market interest rate is Rs. 1000.
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d.



Face value of bond (M) = Rs. 1000 Coupon interest rate = 10% Life of bond (n) = 20 years Value of bond = ? Market interest rate (kd) = 8%, 12%, 10%



Now, Vd = I + For 8% market interest rate, Vd = Rs. 100 + = Rs. 100 × 9.8181 + Rs. 214.55 = Rs. 1196.36 For 12% market interest rate, Vd = Rs. 100 + = Rs. 100 × 7.4694 + 103.67 = Rs. 850.61 ∴ The value of bond is Rs. 850.61. For 10% market interest rate Vd = Rs. 100 + = Rs. 100 × 8.5136 + Rs. 148.64 = Rs. 1000 ∴ The value of bond is Rs. 1000. 6-6 The bonds of the XYZ Company are perpetuities with a 12 percent coupon. Bonds of this type currently yield 10 percent, and their par value is Rs 1,000.



a. b. c.



d.



What is the price of the XYZ bonds? Suppose interest rate levels are to the point where such bonds now yield 15 percent what would be the price of the XYZ bonds? At what price would the XYZ bonds sell if the yield on there bonds were 12 percent? How would your answer to parts a, b, and c change if the bonds were not perpetuities but had a maturity of 10 years?



SOLUTION



Given, Par value (M) = Rs. 1000 Coupon rate = 12% Required rate of return (kd) = 10% a. Price of bond (Vd) = = = Rs. 1200 b. Here, Bond yield (kd) = 15% ∴ c.



Price of bond (Vd) = = = Rs. 800 Here, Bond yield (kd) = I%



∴



Price of bond (Vd) = = = Rs. 1000
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d. Here, Maturity period (n) = 10 yrs. We have, Vd = I + (i) Vd = Rs. 120 + = Rs. 120 × 6.1446 + Rs. 1000 × 0.3855 = Rs. 737.35 + Rs. 385.50 = Rs. 1122.85 (ii) Vd = Rs. 120 + = Rs. 120 × 5.0188 + Rs. 1000 × 0.2472 = Rs. 602.26 + Rs. 247.20 = Rs. 849.46 (iii) Vd = Rs. 120 + = Rs. 120 × 5.6502 + Rs. 1000 × 0.3220 = Rs. 678.02 + Rs. 322 = Rs. 1000 6-7 The Dhaulagiri Company has two bond issues outstanding. Both bonds pay Rs 80 annual interest plus Rs 1,000 at maturity. Bond A has a maturity of 15 years and Bond B a maturity of 1 year.



a.



b.



What will be the value of each of these bonds when the going rate of interest is (1) 4 percent, (2) 8 percent, and (3) 12 percent? Assume that there is only one more interest payment to be made on Bond B. Why does the longer-term (15-year) bond fluctuate more when interest rates change than does the shorter-term bond ( 1-year) ?



F i n a n c i a l A n a l343 y sis



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



SOLUTION



Given, Bond A Maturity value (M) = Rs. 100 Annual interest (I) = Rs. 8.0 Life of bond (n) = 15 yrs. Value of bond of (Vd)A = ? Market rate of interest (kd) is (i) 4% (ii) 8% (iii) 12%



Bond B Maturity value (M) = Rs. 1000 Annual interest (I) = Rs. 80 Life of bond (n) = 1 yrs. Value of bond of (Vd)B = ? Market rate of interest (kd) is (i) 4% (ii) 8% (iii) 12%



Now, For bond A (i) VdA = I + = Rs. 80 + = Rs. 80 + = Rs. 80 × 11.1181 + Rs. 1000 × 0.5553 = Rs. 889.45 + Rs. 555.30 = Rs. 1444.75 ∴ The value of bond A at 4% market interest rate is Rs. 1444.75. (ii) VdA = I + = Rs. 80 + = Rs. 80 × 8.5595 + 315.24 = Rs. 1000 ∴ The value of bond A at 8% market interest rate is Rs. 1000. (iii) Market rate of interest (kd) = 12% Vd = I + = Rs. 80 + = Rs. 80 × 6.8109 + 182.70 = Rs. 727.57 ∴ The value of bond A at 12% market interest rate is Rs. 727.57. For Bond B (i) Market rate of return (kd) = 4% VdB = Rs. 80 + = Rs. 80 × 0.9615 + Rs. 961.54 = Rs. 76.902 + Rs. 961.54 = Rs. 1038.46 ∴ The value of bond B at 4% market interest rate is Rs. 1038.46. (ii) Market rate of return (kd) = 8% VdB = Rs. 80 + = Rs. 80 × 0.9259 + Rs. 925.93 = Rs. 74.07 + Rs. 925.93 = Rs. 1000 ∴ The value of bond B at 8% market interest rate is Rs. 1000. (iii) Market rate of return (kd) = 12% VdB = Rs. 80 + = Rs. 80 × 0.8929 + Rs. 892.86



∴



= Rs. 71.43 + Rs. 892.86 = Rs. 964.29 The value of bond B at 12% market interest rate is Rs. 964.29.



6-8 Yeti Inc., has outstanding Rs 10 million (par value) bonds that pay an annual coupon rate of interest of 14 percent. Par value of each bond is Rs 1,000. The bonds are scheduled to mature in 15 years. Because of Yeti's increased risk, investors now require a 12 percent rate of return on bonds of similar quality with 15 years remaining until maturity. The bonds are callable at 110 percent of par at the end of 8 years.



a. b.



What price would the bonds sell for assuming investors do not expect them to be called? What price would the bonds sell for assuming investors expect them to be called at the end of 8 years?



SOLUTION



Given, Par value of bond (M) = Rs. 1000 Coupon interest rate = 14% Life of bond (n) = 15 yrs Investors desired rate of return (kd) = 12% Value of bond (Vd) = ?
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Now, Vd



=I + = Rs. 140 + = Rs. 140 × 6.8109 + Rs. 182.70 = Rs. 953.53 + Rs. 182.70 = Rs. 1136.23



Again, The bonds are callable at 110% of par at the end of 8 years i.e. call price = 110% of Rs. 1000 = Rs. 1100 Value of bond at the end of 8 years Vd = I + = Rs. 140 + = Rs. 140 × 4.976 + Rs. 444.27 = Rs. 1139.73 ∴ The value of bond at the end of 8 years is Rs. 1139.73. 6-9 Sagarmatha Construction Company has outstanding a Rs 1,000-face-value bond with a 8 percent coupon rate and 5 years remaining until final maturity. Interest payments are made semiannually.



a. b.



What value should you place on this bond if your nominal annual required rate of return is (i) 6 percent? (ii) 8 percent (iii) 10 percent? Assume that we are faced with a bond similar to the one described above, except that it is a zero-coupon, pure discount bond. What value should you place on this bond if your nominal annual required rate of return is (i) 6 percent? (ii) 8 percent? (iii) 10 percent? (Assume semiannual discounting.)



SOLUTION



Given, Face value of bond = Rs. 1000 Coupon rate = 8%, paid semiannually Remaining maturity period (n) = 5 years a. Required rate of return (kd) (i) 6%, (ii) 8%, (iii) 10% Value of bond (Vd) = ?
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(i) For 6% required rate of return, Now, Vd = + = + = Rs. 40 × 8.5302 + Rs. 744.10 = Rs. 1085.30 ∴ The value of bond is Rs. 1085.3 (ii) For 8% required rate of return Vd = + = Rs. 40 × 8.1109 + 675.56 = Rs. 1000 ∴ The value of bond is Rs. 1000. (iii) For 10% required rate of return, Vd = + = Rs. 40 × 7.7217 + 613.91 = Rs. 922.78 ∴ The value of bond is Rs. 922.78. (b) For zero coupon bond, Vd = (i) For 6% required rate of return, Vd = = = Rs. 744.09 ∴ The value of bond is Rs. 744.09. (ii) For 8% required rate of return, Vd = = = Rs. 675.56 ∴ The value of bond is Rs. 675.56. (iii) For 10% required rate of return Vd = = = Rs. 613.91 ∴ The value of bond is Rs. 613.91. 6-10 Bond X is a premium bond making annual payments. The bond pays a 10 percent coupon, has a YTM of 8 percent, and has 10 years to maturity. Bond Y is a discount bond making annual payments. This bond pay a 6 percent coupon, has a YTM of 8 percent, and also has 10 years to maturity. If interest rates remain unchanged, what do you expect the price of these bonds to be one year from now? In three years? In eight years? In 10 years? What's going on here? Illustrate your answers by graphing bond prices versus time to maturity. SOLUTION



Given, Bond X Maturity value (M) = Rs. 1000 Coupon rate = 10% YTM (kd) = 8%



Bond Y Maturity value (M) = Rs. 1000 Coupon rate = 6% YTM (kd) = 8%
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Maturity period (n) = 10 yrs.
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Maturity period (n) = 10 yrs.



REQUIRED



Price of bonds to be: (i) One year from now. (ii) In three years (iii) In eight years (iv) In ten years. We know, Value of bond (Vd) = I + (i) Here, Maturity period (n) = 9 years Price of bonds to be one year from now, For Bond X, Vd = Rs. 100 + = Rs. 100 × 6.2469 + Rs. 1000 × 0.5002 = Rs. 624.69 + Rs. 500.20 = Rs. 1124.89 For Bond Y: Vd = 60 + = Rs. 60 × 6.2469 + Rs. 100 × 0.5002 = Rs. 374.81 + Rs. 500.2 = Rs. 875.01 (ii) Here, If maturity period (n) = 10 - 3 = 7 years Price of bond X, Vd = ? Vd = Rs. 100 × + = Rs. 100 × 5.2064 + Rs. 1000 × 0.5835 = Rs. 520.64 + Rs. 583.5 = Rs. 1104.14 Price of bond Y (Vd) = ? Vd = Rs. 60 + = Rs. 60 × 5.2064 + Rs. 1000 × 0.5835 = Rs. 312.38 + 583.50 = Rs. 895.88 (iii) If maturity period (n) = 10 - 8 = 2 years Value of bond X, Vd = ? Vd = Rs. 100 + Rs. = Rs. 100 × 1.7833 + Rs. 1000 × 0.8573 = Rs. 178.33 + Rs. 857.30 = Rs. 1035.63 Again, Value of bond Y, Vd = ? Vd = Rs. 60 + = Rs. 60 × 1.7833 + Rs. 1000 × 0.8573 = Rs. 107 + Rs. 857.3 = Rs. 964.30 (iv) If maturity period (n) = 10 - 10 = 0 years If any bond has no life then, Value of bond = Maturity value



∴



Value of bond X, (Vd) = Rs. 1000 Value of bond Y (Vd) = Rs. 1000 Value of bond at different maturity periods can be shown as below. Bond/Perio d X Y



9



7



Rs. 1124.89 Rs. 1104.14 Rs.875.01



Rs. 895.83



8



10



Rs. 103.63



Rs. 1000



Rs. 964.30



Rs. 1000



6-11 Himshikher Public Utilities issued a bond that pays Rs 90 in interest, with a Rs 1,000 par value. It matures in 20 years. Your required rate of return is 8 percent.



a. b. c.



Calculate the value of the bond. How does the value change if your required rate of return (i) increase to 10 percent and (ii) decreases to 6 percent? Assume that the bond matures in 10 years instead of 20 years Recomputed your answers in part (b).



SOLUTION



Given, Par value of bond (M) = Rs. 1000 Annual interest (I) = Rs. 90 Life of bond (n) = 20 years Required rate of return (kd) = 8% Value of bond (Vd) = ? Now, Vd = I + = Rs. 90 + = Rs. 90 × 9.8181 + Rs. 214.55 = Rs. 1098.18 ∴ The value of bond at 8% return is Rs. 1098.18 b.(i) Required rate of return (kd) = 10% Value of bond (Vd) = ? Vd = Rs. 90 + = Rs. 90 × 8.5136 + 148.64 = Rs. 914.86 ∴ The value of bond at 10% return is Rs. 914.86. (ii) Required rate of return (kd) = 6% Value of bond (Vd) = ? Vd = Rs. 90 + = Rs. 90 × 11.4699 + 311.81 = Rs. 1344.10 ∴ The value of bond at 6% return is Rs. 1344.10. c. Life of bond (n) = 10 years. Value of bond (Vd) = ? Vd = Rs. 90 +
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= Rs. 90 × 6.1445 + Rs. 385.55 = Rs. 938.55 ∴ The value of bond when life is 10 years is Rs. 938.55. Again, Vd = Rs. 90 + = Rs. 90 × 7.3601 + Rs. 558.39 = Rs. 1220.80 ∴ The value of bond at 6% return for 10 years is Rs. 1220.80.
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6-12 Delta Company bonds pay Rs 100 in annual interest, with a Rs 1,000 par value. The bonds mature in 15 years. Your required rate of return is 8 percent.



a. b. c.



Calculate the value of the bond. How does the value change your required rate of return if (i) increases to 10 percent and (ii) decreases to 6 percent? Interpret your finding in parts (a) and (b).



SOLUTION



Given, Annual interest (I) = Rs. 100 Par value (M) = Rs. 1000 Life of bond (n) = 15 years Required rate of return (kd) = 8% Value of bond (Vd) = ? Now, Vd = I + = Rs. 100 + = Rs. 100 + = Rs. 100 × 8.5595 + 315.24 = Rs. 1171.19 ∴ The value of bond at 8% return is Rs. 1171.19. b.(i) Required rate of return (kd) = 10% Value of bond (Vd) = ? Vd = Rs. 100 + = Rs. 100 + = Rs. 100 × 7.6061 + 239.39 = Rs. 1000 ∴ The value of bond at 10% return is Rs. 1000. (ii) Required rate of return (kd) = 6% Value of bond (Vd) = ? Vd = Rs. 100 + = Rs. 100 × 9.7122 + Rs. 417.27 = Rs. 1388.49 ∴ Value of bond at 6% return is Rs. 1388.49. c. Based upon the findings in part a and b its clear that bonds value moves inversely with the required rate of return. 6-13 Suppose Tata Automobile sold an issue of bonds with a 12-year maturity, a Rs 1000 par value, a 10 percent coupon rate, and semiannual interest payments.
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a.



b. c.



Two years after the bonds were issued, the going rate of interest on bonds such as these fell to 8 percent. At what price would the bonds sell? Suppose that, 2 years after the initial offering, the going interest rate had risen to 12%. At what price would the bonds sell? Suppose that the conditions in part a existed-that is, interest rates fall to 8% 2 years after the issue date. Suppose further that the interest rate remained at 8% for the next 8 years. Describe what would happen to the price of the Tata Automobile Company bonds over time?



SOLUTION



Given, Maturity value (M) = Rs. 1000 Coupon rate = 10% Semi-annual interest payments. a. If the bonds were issued after two years: Then, Maturity period (n) = 12 - 2 = 10 yrs. Price of bond (Vd) = + = + = Rs. 50 + = Rs. 50 × 13.5903 + Rs. 456.39 = Rs. 1135.90 ∴ The bonds would sell at Rs. 1135.90. b. If 2 years after the initial offering, the going interest rate had risen to 12% i.e. maturity period (n) = 12 - 2 = 10 years Required rate of return (kd) = 12%. Semiannual interest payments. Now,Price of bond (Vd) = + = Rs. 50 × 11.4699 + Rs. 1000 × 0.3118 = Rs. 573.50 + Rs. 311.8 = Rs. 885.30 c. The price of bond would decline as it approaches to maturity since coupon rate is greater than the YTM. Ultimately the bond's value at its maturity reaches to Rs. 1000. 6-14 Star International zero coupon bonds (par value Rs 1,000) mature on September 1, 2010. Calculate the yield to maturity if an investor purchases one of these bonds on September1, 2004 at a price of Rs 500.
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or, or, or, or, or, or, or, ∴



6-15 The Yield To Maturity (YTM) is the interest rate earned on a bond that is held to maturity. What will be the yield to maturity of a perpetual bond with a Rs 1000 par value, an 10 percent coupon rate, and a current market price of (a) Rs 800, (b) Rs 1,000, and (c) Rs 1,200 ? Assume interest is paid annually. SOLUTION



Given, Par value of perpetual bond = Rs. 1000 Coupon rate (M) = 10% paid annually Life of bon (n) = 10 years Market rate of return (kd) = ? When, Market price of bond (Vd) = (a) Rs. 800, (b) Rs. 1000, (c) Rs. 1200 a. Vd = 800 = kd = kd = 0.125 or 12.5% ∴ b.



The required rate of return is 12.5%. Vd = Rs. 100 = kd = kd = 0.1 or 10%



∴ c.



The required rate of return is 10%. Vd = Rs. 1200 = kd = = 0.0833 kd = 8.33%



∴



The required rate of return is 8.33%.



SOLUTION



Given, Par value (M) = Rs. 1000 Life of bond (n) = 6 years Value of bond (Vd) = Rs. 500 Yield to maturity (YTM/kd) = ? Now, Vd =



500 = (1 + kd)6 = (1 + kd)6 = 2 1 + kd = (2)1/6 1 + kd = 1 + kd = 1.1225 kd = 1.1225 - 1 = 0.1225 or 12.25% The investors' desired yield to maturity is 12.25%.



6-16 Himalaya’s 15-year bonds pay 8.5 percent interest annually on a Rs 1,000 par value. If bonds sell at Rs 1,050,
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what is the bond's expected rate of return? What is current yield? SOLUTION



Given, Par value of bond (M) = Rs. 1000 Life of bond (n) = 15 years Coupon interest rate = 8.5% paid annual Price of bond (Vd) = Rs. 1050 Bond's expected rate of return (kd or YTM) = ? Now, Vd = I × PVIFAkd, n + M × PVIFAkd, n Rs. 100 = 85 × PVIFAkd, 15 yrs. + 1000 × PVIFkd, 15 yrs.



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



Approximate YTM or kd, YTM = × 100% = × 100% = % = 0.726 = 7.26% Try at 8% PV = Rs. 85 × PVIFA8%, 15 yrs. + Rs. 1000 × PVIF8%, 15 yrs = Rs. 85 × 8.5595 + Rs. 1000 × 0.3152 = Rs. 1042.76 < 1050 So lets try at 7% PV = Rs. 85 × PVIFA7%, 15 yrs + Rs. 1000 × PVIF7%, 15 yrs. = Rs. 85 × 9.1079 + Rs. 1000 × 0.3624 = Rs. 1136.57 By interpolation, YTM = LR + (HR - LR) = 7% + × (8 % - 7%) = 7% + 0.9228% = 7.92% ∴ The bonds expected rate of return is 7.92%. Current yield = = = 0.08 = 8.1% ∴ Current yield is 8.1%. 6-17 Birat Electronic has 12 percent coupon bonds on the market with 10 year to maturity. The bonds make semiannual payment and currently sell for 95 percent of par. What is the current yield on Birat Electronic's bonds? The YTM? The effective annual yield? SOLUTION



Given, Par value (M) = Rs. 1000 Selling price = 95% of par = 0.95 × Rs. 1000 = Rs. 950 Coupon rate = 12% Maturity period (n) = 10 yrs. Semi-annual coupon payments. a. Current yield = = = 0.1263 = 12.63% b. To calculate YTM, At first we have to calculate approximate semi annual YTM, Approximate YTM = = = = 0.0647 = 6.47% So, let's try at 6%. PV = Rs. 60 × PVIFA6%, 20 yrs + Rs. 1000 × PVIF6%, 20 yrs = Rs. 60 × 11.4699 + Rs. 1000 × 0.3118
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Effective YTM = (1 + semi-annual YTM)2 - 1 = (1 + 0.0817)2 - 1 = 0.1701 = 17.01%



= Rs. 999.99 > Rs. 950 Again, Try at 7% PV = Rs. 60 × PVIFA7%, 20 yrs + Rs. 1000 × PVIF7%, 20 yrs = Rs. 60 × 10.5940 + Rs. 1000 × 0.2585 = Rs. 635.64 + Rs. 258.5 = Rs. 894.14 < Rs. 950 By interpolation, Actual YTM = LR + (HR - LR) = 6% + (7% - 6%) = 6% + × 1% = 6% + 0.4723% = 6.47% ∴ Annual YTM = 2 × 6.47% = 12.94% ∴ Effective YTM = (1 + semi-annual YTM)2 - 1 = (1 + 0.0647)2 - 1 = 1.1336 - 1 = 0.1336 = 13.36% 6-18 A zero-coupon, Rs 1,000 – par value bond is currently selling for Rs 456 and matures in exactly 5years.



a. b.



What is the implied market-determined semiannual discount rate (i.e., semiannual yield to maturity) on this bond? Using your answer to Part (a), what is the bond's (i) (nominal annual) yield to maturity? (ii) (effective annual) yield to maturity?



SOLUTION



Given, Par value of zero coupon bond (M) = Rs. 1000 Selling price of bond (Vd) = Rs. 456 Life of bond (n) = 5 years Semiannual yield to maturity (kd/2) = ? Now, Vd = 456 = or, (1 + kd/2)10 = or, (1 + kd/2)10 = 2.193 or, 1 + kd/2 = (2.193)1/10 or, kd/2 = (2.193)1/10 - 1 = 0.0817 or 8.17% ∴ The semi-annual yield to maturity on the bond is 8.17%. Then, Annual YTM = Semi-annual YTM × 2 = 8.17% × 2 = 16.34%



6-19 Five years ago, The Beltronix Company sold a 15-year bond issue with a 12 percent annual coupon rate and a 10 percent call premium. Today, Beltronix called the bonds. The bonds originally were sold at their face value of Rs 1,000. Compute the realized rate of return for investors who purchased the bonds when they were issued and who surrender them today in exchange for the call price. SOLUTION



Given, Here, AYTM = = = 13.55% Vd at 13% = 120 × PVIFA13% 5 yrs. + 1100 × PVIF3% 5th yrs. = 120 × 3.5172 + 1100 × 0.5428 = 1019.14 Similarly Vd at 14% = 983.27
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By interpolation YTC = LR + (HR - LR) = 13% + (14% - 13%) = 13% + 0.53% = 13.53% Hence, the realize rate of return for investors who purchased the bonds when they were issued and who surrender them today in exchange for the call price is 13.53%. 6-20



a. b. c.



Compute rate of return on following bonds:



The market price is Rs 850 for a 10-year bond (Rs 1,000 par value) that pays 12 percent interest (6 percent semiannually). A zero coupon bond selling for Rs 321 today and it matures at Rs 1,000 in 10 years. A perpetual bond selling at Rs 800. Coupon rate is 10 percent and par value is Rs 1000.



SOLUTION



Given, Market price of bond (Vd) = Rs. 850 Face value of bond (M) = Rs. 1000 Life of bond (n) = 10 years Coupon rate (I) = 6% semiannual i.e. 12% annual Expected rate of return (YTM/kd) = ? Now, a. Vd = I × PVIFAkd, n + M × PVIFkd, n Rs. 850 = 120 × PVIFAkd, 10 yrs + 1000 × PVIFkd, 10 yrs. At first let's compute approximate YTM/kd Approximate YTM = × 100% = × 100% = × 100% = 15% Try at 15% PV = Rs. 120 × PVIFA15%, 10 yrs + Rs. 1000 × PVIF15%, 10 yrs. = Rs. 120 × 5.0188 + Rs. 1000 × 0.2472 = Rs. 849.46 < Rs. 850 Since Rs. 849.46 < Rs. 850 let's try at 14%. PV = Rs. 120 × PVIFA14% 10 yrs + Rs. 1000 × PVIF14%, 10 yrs. = Rs. 120 × 5.2161 + Rs. 1000 × 0.2697 = Rs. 895.63 > Rs. 850
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By interpolation, YTM = LR + (HR - LR) = 14% + (15% - 13%) = 14% + × 1% = 14.99% ∴ The required rate of return is 14.99% b. Given, Price of bond (Vd) = Rs. 321 Maturity value of bond (M) = Rs. 1000 Life of bond (n) = 10 yrs. Rate of return (kd) = ? Now, Vd or, Rs. 321 = or, (1 + kd)10 = or, 1 + kd = (3.115)1/10 or, kd = 1.120 - 1 = 0.120 or 12% ∴ The required rate of return is 12%. c. Given, Face value (M) = Rs. 1000 Selling price (p0) = Rs. 800 Coupon rate = 10% i.e. 10% of Rs. 1000 = Rs. 100 Required: Rate of return. We have, Required rate of return of perpetual bond (kd) = = = = 0.125 = 12.5% 6-21 A Mahakali Corp. bond carries an 9 percent coupon, paid semiannually. The par value is Rs 1,000 and the bond matures in ten years. If the bond currently sells for Rs 900, what is its yield to maturity? What is the effective annual yield? SOLUTION



Given, Par value (M) = Rs. 1000 Life (n) = 10 years Coupon rate = 9% = Rs. 90 paid semiannual Current value of bond (Vd) = Rs. 900 Yield to maturity (YTM) = ? Effective annual yield = ? We have, Approximate YTM = × 100 = Rs. 90 + × 100%
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= × 100% = 10.71% Try at 10% PV = × + = + = Rs. 45 + = Rs. 45 × 12.4622 + Rs. 376.89 = Rs. 937.69 > 900 Try at 11% PV = + = Rs. 45 × 11.9504 + 342.73 = Rs. 880.50 < 900 By interpolation, kd = LR + (HR - LR) = 10% + (11% - 10%) = 10% + × 1% = 10.66% ∴ Yield to maturity = 10.66%. Now, Effective annual yield = = = 10.94% ∴ Effective annual yield (YTM effective) = 10.94%. 6-22 The Surya Company's bonds have 6 years remaining to maturity. Interest is paid annually; the bonds have a Rs 1000 par value; and the coupon interest rate is 10 percent.



a. b.



What is the yield to maturity at a current market price of (1) Rs 850 or (2) Rs 1,050? Would you pay Rs 850 for one of these bonds if you thought that the appropriate rate of interest was 12 percent-that is, if kd = 12%? Explain your answer.



SOLUTION



Given, Par value of bond (M) = Rs. 1000 Remaining maturity period (n) = 6 years Coupon interest rate = 10% Current market price of bond (Vd) = (i) 850, (ii) Rs. 1050 Yield to maturity (kd) = ? (i) Now, Current market price (Vd) = 350 Vd = I × PVIFAkd, n + M × PVIFkd, n Rs. 850 = Rs. 100 × PVIFAkd, 6 yrs + 1000 × PVIFkd, 6 yrs. At first let's compute approximate YTM Approximate YTM (kd) = × 100% = × 100% = × 100 = 13.89%
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Then, Let's try at 14% PV = Rs. 100 × PVIFA14%, 6 yrs. + Rs. 1000 × PVIF14%, 6 yrs. = Rs. 100 × 3.8887 + Rs. 1000 × 0.4556 = Rs. 844.47 < Rs. 850 Try at 13% PV = Rs. 100 × PVIFA13%, 6 yrs + Rs. 1000 × PVIF13%, 6 yrs. = Rs. 100 × 3.9975 + Rs. 1000 × 0.4803 = Rs. 880.05 By interpolation, YTM/kd = LR + (HR - LR) = 13% + (14% - 13%) = 13% + × 1% = 13% + 0.84% = 13.84% ∴ The required rate of return (YTM/kd) = 13.84%. Again, (ii) Current market price (Vd) = 1050 Vd = I × PVIFAkd, n + M × PVIFkd, n 1050 = Rs. 100 × PVIFAkd, 6 yrs. + Rs. 1000 PVIFkd, 6 yrs. At first let's compute approximate YTM Approximate YTM (kd) = × 100 = × 100 = × 100 = 8.87% Let's try at 9% Vd = I + = Rs. 100 + = Rs. 100 × 4.4859 + Rs. 596.267 = Rs. 1044 Then, Let's try at 8% PV = Rs. 100 + = Rs. 100 × 4.6229 + Rs. 630.17 = Rs. 1092.46 By interpolation, YTM/kd = LR + (HR - LR) = 8% + (9% - 8%) = 8% + × 1% = 8% + 0.89 = 8.89% ∴ The required rate of return (YTM/kd) is 8.89%. 6-23 A Rs 1,000-face-value bond has a current market price of Rs 940, 12 percent coupon rate and 10 remaining years until maturity. Interest payments are made semiannually. Before you do any calculations, decide if the yield to maturity is above or below the coupon rate. Why?
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a. b.



What is the implied market-determined semiannual discount rate (i.e., semiannual yield to maturity) on this bond? Using your answer to Part (a), what is the bond's (i) (nominal annual) yield to maturity? (ii) (effective annual) yield to maturity?



SOLUTION



Given, Face value (M) = Rs. 1000 Price of bond = Rs. 940 Coupon rate = 12% Maturity period (n) = 10 yrs Semi-annual interest payments. a. To calculate semi-annual YTM, at first we have to calculate approximate semi-annual YTM, App. semi-annual YTM = = = = 0.0656 = 6.56% So, Let's try at 6% PV = Rs. 60 × PVIFA6%, 20 yrs + Rs. 1000 × PVIF6%, 20 yrs = Rs. 80 × 11.4699 + Rs. 1000 × 0.3118 = Rs. 688.19 + Rs. 311.80 = Rs. 999.99 > Rs. 940 By interpolation, Semi-annual YTM = LR - (HR - LR) = 6% + (7% - 6%) = 6% + = 6% + 0.566% = 6.576% b.(i) Bond's nominal YTM = 2 × 6.57% = 13.14% (ii) Effective YTM = (1 + YTM)2 - 1 = (1 + 0.0566)2 - 1 = 0.1356 = 13.56% 6-24 Bond P is a premium bond with a 12 percent coupon. Bond D is a 8 percent coupon bond currently selling at a discount. Both bonds make annual payments, have a YTM of 10 percent, and have twelve years to maturity. What is the currently yield for Bond P? For Bond D? If interest rates remain unchanged, what is the expected capital gains yield over the next year for Bond P? For Bond D?
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Given, that, Bond P Bond D Maturity value (M) = Rs. 1000 Maturity value (M) = Rs. 1000 Coupon rate = 12% Coupon rate = 8% YTM = 10% YTM = 10% Maturity = 12 yrs. Maturity period (n) = 12 yrs. We have, Value of bond (Vd) = I × PVIFAk% n yrs. + M × PVIFk % n yrs. Value of bond P = Rs. 120 × PVIFA10% 12 yrs + Rs. 1000 × PVIF10% 12 yrs = Rs. 120 × 6.8137 × Rs. 1000 × 0.3186 = Rs. 817.64 + Rs. 318.60 = Rs. 1136.24 Value of bond D = Rs. 80 × PViFA10% 12 yrs + Rs. 100 × PVIF10% 12 yrs. = Rs. 80 × 6.8137 + Rs. 1000 × 0.3186 = Rs. 545.10 + Rs. 318.60 = Rs. 863.70 ∴ Current yield = For bond P, Current yield = = 0.1056 = 10.56% For bond D, Current yield = = 0.0926 = 9.26% Again, Capital gain yield = Total yield - Current yield For bond P, Capital gain yield = 10% - 10.56% = - 0.56% For Bond D, Capital gain yield = 10% - 9.26% = 0.74% 6-25 The Yeti Company issued a new series of bonds on January 1, 1993. The bonds were sold at par (Rs 1,000), have a 10 percent coupon, and mature in 20 years, on December 31, 2012. Coupon payments are made semiannually (on June 30 and December 31)



a. b. c. d. e.



What was the YTM of Yeti Company's bond on January 1, 1993? What was the price of the bond on January 1, 1998, 5 years later, assuming that the level of interest rates had fallen to 8 percent? Find the current yield and capital gains yield on the bond on January 1, 1998, given the price as determined in Part b. On Jan 1, 2003, Yeti's bonds sold for Rs 890. What was the YTM at that date? What were the current yield and capital gains yield on January 1, 2003?



SOLUTION



Given,
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a.



b.



Par value (M) = Rs. 1000 Coupon rate = 10% Maturity period (n) = 20 yrs Semiannual payment on June 30 and Dec. 31 YTM of Yeti company's bond = ? Since the bond's were selling at par, the original YTM equaled to the coupon rate i.e. YTM = 10% Price of bond on January 1, 1998 = ? Where, Interest rate (i) = 8% Remaining period (n) = 15 yrs.



Now, Vd = I + = + = Rs. 50 × 17.2920 + Rs. 1000 × 0.3083 = Rs. 864.60 + Rs. 308.30 = Rs. 1172.90 c.(i) Current yield = = = 8.53% (ii) Capital gain yield = Total yield - Current yield = 8% - 8.53% = - 0.53% d. Here, Price of bond (Vd) = Rs. 890 Remaining life (n) = 10 yrs. Yield to maturity (YTM) = ? Now, To calculate YTM, At first we have to calculate approximate semiannual YTM,
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Approximate semi-annual YTM = = = = 0.0599 = 5.99% Let's try at 6% PV = Rs. 50 × PVIFA6% 20 yrs + Rs. 1000 PVIF6% 20 yrs. = Rs. 50 × 11.4699 + Rs. 1000 × 0.3118 = Rs. 573.50 + Rs. 311.80 = Rs. 885.30 < Rs. 890 Let's try at 5% PV = Rs. 50 × PVIFA5%, 20 yrs + Rs. 1000 × PVIF5% 20 yrs = Rs. 50 × 12.4622 + Rs. 1000 × 0.3769 = Rs. 623.11 + Rs. 376.90 = Rs. 1000.01 > Rs. 890 By interpolation, YTM = LR + (HR - LR) = 5% + (6% - 5%) = 5% + × 1% = 5.96% ∴ Annual YTM = 2 × 5.96 = 11.92% e.(i) Current yield = = = 0.1124 = 11.24% (ii) Capital gains yield = Total yield - Current yield = 11.92% - 11.24% = 0.68% 6-26 In January of 1994, the yield on AAA-rated corporate bonds averaged about 5.0 percent; by the end of the year the yield on these same bonds was about 8.0 percent. Assume ST Company issued a 10-year, 5.0 percent coupon bond on January 1, 1994. On the same date, MT Company issued a 20-year, 5.0 percent coupon bond. Both bonds pay interest annually. Also assume that the market rate on similar risk bonds was 5.0 percent at the time the bonds were issued.



a. b. c. d. e. f.



Compute the market value of each bond at the time of issue. Compute the market value of each bond one year after issue if the market yields or similar risk bonds was 8.0 percent on January 1, 1995. Compute the 1994 capital gains yield for each bond. Compute the current yield for each bond in 1994. Compute the total return each bond would have generated for investors in 1994. If you invested in bonds at the beginning of 1994, would you have been better off to have held long-term or short-term bonds? Explain why.
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g.



Assume interest rates stabilize at the January 1995 rate of 8.0 percent, and then stay at this level indefinitely. What would be the price of each bond on January 1, 2000, after six years have passed? Describe what should happen to the prices of these bonds as they approach their maturities.



SOLUTION



Given, For ST Bond For MT Bond Maturity value (M) = Rs. 1000 Maturity value (M) = Rs. 1000 Coupon rate = 5% Coupon rate = 5% Market rate = 5% Market rate = 5% Maturity period (n) = 10 yrs. Maturity period (n) = 20 yrs We have, Value of bond (Vd) = I + For ST bond, VST = Rs. 50 + = Rs. 50 × 7.7217 + Rs. 1000 × 0.6139 = Rs. 386.09 + Rs. 613.90 = Rs. 999.99 ≈ Rs. 1000 For MT bond, VMT = Rs. 50 + = Rs. 50 × 12.4622 + Rs. 1000 × 0.3769 = Rs. 623.11 + Rs. 376.90 = Rs. 1000.01 ≈ Rs. 1000 b. Here, Market yields (i) = 8% Maturity period for ST bond (n) = 10 - 1 = 9 yrs. Maturity period for MT bond (n) = 20 - 1 = 19 yrs. Value of bond (Vd) = I + For ST bond VST = Rs. 50 + = Rs. 50 × 6.2469 + Rs. 1000 × 0.5002 = Rs. 312.34 + Rs. 500.20 = Rs. 812.54 For MT bond VMT = Rs. 50 + = Rs. 50 × 9.6036 + Rs. 1000 × 0.2317 = Rs. 480.18 + 231.70 = Rs. 711.88 c. The capital gains yield = Capital gains for ST bond = = - 0.1875 = - 18.75% Capital gains for MT bond = = - 0.2881 = - 28.81%



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



d.



Current yield = Current yield for ST bond = = 0.05 = 5% For MT bond, Current yield = = 0.05 = 5% e. Total return = Current yield + Capital gain yield For ST bond, Total return = 5% + (- 18.75%) = - 13.75% For MT bond, Total return = 5% + 28.81%) = 23.81% f. If we invested in bonds at the beginning of 1994, we would have been better off to have held short-term bond (i.e. ST's bond) because it could be sold at Rs. 812.54 which was more than the value of long-term bond (i.e. MT's bond). g. Value of bond after six years = ? Here, Remaining maturity period (n) For ST bond = 10 - 6 = 4 yrs. For MT bond = 20 - 6 = 14 yrs. Interest rate (i) = 8% Value of bond (Vd) = I + For ST bond, VST = Rs. 50 + = Rs. 50 × 3.3121 + Rs. 1000 × 0.7350 = Rs. 165.61 + Rs. 735 = Rs. 900.61 For MT bond, VMT = Rs. 50 + = Rs. 50 × 8.2442 + Rs. 1000 × 0.3405 = Rs. 412.21 + Rs. 340.50 = Rs. 752.71 ∴ As they approach their maturities the value of these bonds will increase quickly. 6-27 In February 1956 the NEC issued a series of 3.4 percent, 30-year bonds. Interest rates rose substantially in the years following the issue, and as they did, the price of the bonds declined. In February 1969, 13 years later, the price of the bonds had dropped from Rs 1,000 to Rs 650. In answering the following questions, assume that the bond calls for annual interest payments.



a. b. c.



Each bond originally sold at its Rs 1,000 par value. What was the yield to maturity of these bonds at their time of issue? Calculate the yield to maturity in February 1969. Assume that interest rates stabilized at the 1969 level and stayed there for the remainder of the life of the bonds. What would have been the
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d. e.



f.



bonds price in February 1981, when they had 5 years remaining to maturity? What would the price of the bonds have been the day before they matured in 1992? (Disregard the last interest payment.) In 1969 the NEC bonds were classified as "discount bonds" What happens to the price of a discount bond as it approaches maturity? is there a "built-in capital gain" on such bonds ? The coupon interest payment dividend by the market price of a bond is called the bond's current yield. Assuming the conditions in Part C, what would have been the current yield of a NEC bond (1) in February 1969 and (2) In February 1981? What would have been its capital gains yields and total yields (Total yield equals yield to maturity) on those same two dates?
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Given, a. Since the bond were selling at par, the yield to maturity of these bonds at their time of issue equated to coupon rate, i.e. YTM = 3.4% b. Here, Maturity value (M) = Rs. 1000 Price of bond (Vd) = Rs. 650 Remaining period (n) = 12 yrs. Coupon rate = 3.4% Yield to maturity (YTM) = ? To calculate YTM, at first we have to calculate app. YTM Approximate YTM = = = = 0.0697 = 6.97% Let's try at 6% PV = Rs. 34 × PVIFA6% 17 yrs + Rs. 1000 × PVIF6% 17 yrs = Rs. 34 × 10.4773 + Rs. 1000 × 0.3714 = Rs. 356.23 + Rs. 371.40 = Rs. 727.63 > Rs. 650 Then, try at 7% PV = Rs. 34 × PVIFA7% 17 yrs + Rs. 1000 × PVIF7% 17 yrs = Rs. 34 × 9.7632 + Rs. 1000 × 0.3166 = Rs. 331.95 + Rs. 316.60 = Rs. 648.55 < Rs. 650 By interpolation, YTM = LR + (HR - LR) = 6% + (7% - 6%) = 6% + × 1% = 6% + 0.98% = 6.98% ≈ 7% c. Here, Remaining maturity period (n) = 5 yrs. Interest rate (i) = 7% Price of the bond (Vd) = ? Now, Vd =I + = Rs. 34 + = Rs. 34 × 4.1002 + Rs. 1000 × 0.7130 = Rs. 139.41 + Rs. 713.0 = Rs. 852.41
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d.



The day before they matured in 1992, the price of the bonds would have been equal to maturity value (i.e. Rs. 1000). e. The price of a discount bond will increase as it approaches maturity. Yes, there is a "built in capital gain" on such bonds. f. Current yield = In February 1981, Current yield = = 3.99% In February 1969, Current yield = = 5.23% Total yield on 1981 = 7% Total yield on 1969 = 7% Capital gain yield = Total yield - Current yield In February 1981, Capital gain yield = 7% - 3.99% = 3.10% In February 1969, Capital gain yield = 7% - 5.23% = 1.77% 6-28 It is now January 1, 2001 and you are considering the purchase of an outstanding HP Company bond that was issued on January 1, 1999. The HP bond has a 9.5 percent annual coupon and a 30-year original maturity (it matures on December 31, 2028). There is a 5-year call protection (until December 31, 2003), after which time the bond can be called at 109 (that is, at 109 percent of par, or Rs 1,000). Interest rates have declined since the bond was issued, and the bond is now selling at 116.575 percent of par, or Rs 1,165.75. You want to determine both the yield to maturity and the yield to call for this bond. (Note: The yield to call considers the effect of a call provision on the bond's probable yield. In the calculation, we assume that the bond will be outstanding until the call date, at which time it will be called. Thus, the investor will have received interest payments for the call-protected period and then will receive the call price – in this case, Rs 1,090 – on the call date.)



a. b. c.



What is the yield to maturity in 2001 for the HP bond? What is its yield to call? If you bought this bond, which return do you think you would actually earn? Explain your reasoning. Suppose the bond had sold at a discount. Would the yield to maturity or the yield to call have been more relevant?



SOLUTION



Here, Maturity value (M) = Rs. 1000 Price of bond (Vd) = Rs. 1165.75 Remaining maturity period = 30 - 2 = 28 yrs.
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Annual coupon rate = 9.5% To calculate YTM, at first, we have to calculate approximate YTM, Approximate YTM = = = = 0.0802 = 8.02% Now, Try at 8% PV = Rs. 95 × PVIFA8%, 28 yrs + Rs. 1000 × PVIF8% 28 yrs. = Rs. 95 × 11.0511 + Rs. 1000 × 0.1159 = Rs. 1165.75 = 1165.75 Since price of bond equals 8%, the actual YTM is 8%. b. Calculation of yield to call Here, Maturity value (M) = Rs. 1000 Remaining maturity period (n) = 3 yrs. Call price = 109% of Rs. 1000 = Rs. 1090 Coupon rate = 9.5% Now, Approximate YTC = = = = 6.12% Let's try at 6% PV = Rs. 95 × PVIFA6%, 3 yrs + Rs. 1090 × PVIF6%, 3 yrs = Rs. 95 × 2.6730 + Rs. 1090 × 0.8396 = Rs. 1169.10 > Rs. 1165.75 a.
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Again, try at 7% PV = Rs. 95 × PVIFA7% 3 yrs + Rs. 1090 PVIF7%, 3 yrs = Rs. 95 × 2.6243 + Rs. 1090 × 0.8163 = Rs. 249.31 + Rs. 889.77 = Rs. 1139.08 < Rs. 1165.75 By interpolation, Actual YTM = LR + (HR - LR) = 6% + (7% - 6%) = 6% + × 1% = 6% + 0.11% = 6.11% b. If an investor buys the bond, YTC would be actually earned because the interest rate has declined since the issue of bond. So there is a greater chance of making call by the issuer. c. If the bond had sold at a discount, YTM would be more relevant because company may not choose to call the bond before maturity.



•
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S T O C K VA L U A T I O N







Form ula e and Equations 1.



2. 3. 4. 5. 6. 7. 8. 9.



Valuation of Common Stock P0 = + + + … + = Zero Growth P0 = = Constant or Normal Growth P0 = + + ... + = Expected Dividend at the end of Period t Dt = D0(1+g)t Non-constant Growth P0 = + + ... + + Single Period Valuation P0 = + = Multi-period Valuation P0 = + + . . . + Dividend Yield Dividend Yield = Capital Gains Yield Capital Gains Yield =
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10. Expected Rate of Return Ks = Expected dividend yield + Expected growth or, KS = 11. Valuation of the Entire Firm Value of total equity = Value of the firm = Value of total equity + Value of debt



F i n a n c i a l A n a l343 y sis



•



Problem s & Solutions 7.1 Compute value of following stocks, assuming, investors require 15 percent return. a. A stock that pays dividend Rs 10 per share, which is expected to remain at Rs 10 forever. b. A stock that pays dividend Rs 40 per share, which is expected to grow at a constant rate of 5 percent per year forever.



SOLUTION



(a)



Given, Dividend per share (D0) = Rs. 10 Growth rate (g) = 0 Investors' required rate of return (ks) = 15% Value of stock (P0) = ? We have, P0 = = = Rs. 66.67 (b) Given, Dividend per share (D0) = Rs. 40 Growth rate (g) = 5% Investors' required rate of return (ks) = 15% Value of stock (P0) = ? We have, P0 = = = = Rs. 420 7.2 Compute value of following stocks: a. Sherpa Motor Company paid a Rs 20 dividend last year. At a constant growth rate of 6 percent. Investors require a 16 percent rate of return. b. HD Company's dividend per-share is Rs 12 and is expected to remain at Rs 12 for the foreseeable future. Investors require 14 percent annual rate of return. c. Ganga Company is expected to pay a Rs 8 per share dividend at the end of the year (i.e., D1 = Rs 8). The dividend is expected to grow at a constant rate of 6 percent a year. The required rate of return on the stock, ks, is 14 percent. d. Megha Company’s common stock is expected to pay Rs 12 in dividends next year, and the market price is projected to be Rs 264 by year end. Investor's required rate of return is 15 percent.
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(a)



Given, Last year's dividend (D0) = Rs. 20 Growth rate (g) = 6% Investor's required rate of return (ks) = 16% Value of stock (P0) = ? We have, P0 = = = = Rs. 212 (b) Dividend per share (D0) = Rs. 12 Growth rate (g) = 0% Investors' required rate of return (ks) = 14% Value of stock (P0) = ? We have, P0 = = = Rs. 85.7 (c) Here, Expected dividend per share (D1) = Rs. 8 Constant growth rate (g) = 6% Investors required rate of return (ks) = 14% P0 = = = = Rs. 100 (d) Here, Expected dividend per share (D1) = Rs. 12 Expected year end price (P1) = Rs. 264 Investors' required rate of return (ks) = 15% Now, P0 = = = = Rs. 240 7.3 Over the past five years, the dividends of the Yeti Company have grown from Rs 8.85 per share to the current level of Rs 13 per share (D 0). This growth rate is expected to continue for the foreseeable future. What is the value of a share of yeti Company common stock to an investor who requires a 20 percent return on her investment? SOLUTION



Given, Dividend of current year (Dt) = Rs. 13 Dividend of base year (Dt - n) = Rs. 8.85 Investor's required rate of return (ks) = 20% Value of stock (P0) = ? At first, we have to compute growth rate (g) We have,



F i n a n c i a l A n a l343 y sis



Dt = Dt - n (1 + g)n Rs. 13 = Rs. 8.85 (1 + g)5 (1 + g)5 = 1 + g = (1.47)1/5 g = 1.08 - 1 = 0.08 or 8%



or, or, or, or, Now, P0 = = = = Rs. 116.99 ≈ Rs. 117 7.4 A stock is trading at Rs 450 per share. The stock is expected to have a year-end dividend of Rs 22.5 per share (D1 = Rs 22.5), which is expected to grow at some constant rate g throughout time. The stock's required rate of return is 12 percent. If you are an analyst who believes in efficient markets, what would be your forecast of g? SOLUTION



(a)



Given, Expected dividend per share (D1) = Rs. 22.50 Price of the stock (P0) = Rs. 450 Required rate of return (ks) = 12% Growth rate (g) = ? We have, P0 = or, Rs. 450 = or, 0.12 - g = or, – g = 0.05 - 0.12 ∴ g = 0.07 or 7% 7-5 You are considering an investment in the common stock of NEA Corp. The stock is expected to pay a dividend of Rs 14 a share at the end of the year. The stock has a beta equal to 1.5. The risk-free rate is 6 percent, and the market risk premium is 4 percent. The stock's dividend is expected to grow at some constant rate, g. The stock currently sells for Rs 200 a share. Assuming the market is in equilibrium, what does the market believe will be the stock price at the end of 3 years? SOLUTION



(a)



Given, Expected dividend per share (D1) = Rs. 14 The stock beta = 1.5 Risk free rate (rf) = 6% Market risk premium (rm - rf) = 4% Current price of stock = Rs. 200 Required rate of return (ks) = rf + (rm - rf) beta = 6% + (10% - 6%) 1.5 = 12% We have, P0 =
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or, Rs. 200 = or, 0.12 - g = or, – g = 0.07 - 0.12 ∴ g = 0.05 or 5% Now, Price of stock at the end of 3 year (P3)



= = = Rs. 231.53 2 2 Where, D3 = D1(1 + g) = Rs. 14 (1 + 0.05) = Rs. 15.44 7-6 Star International common stock dividends have been growing at an annual rate of 8 percent per year over the past seven years. Current dividends are Rs 12 per share. What is the current value of a share of this stock to an investor who requires a 18 percent rate of return if the following conditions exist? a. Dividends are expected to continue growing at the historic rate for the foreseeable future. b. The dividend growth rate is expected to increase to 10 percent year. SOLUTION



Given, Growth rate (g) = 8% Current dividend per share (D0) = Rs. 12 Required rate of return (ks) = 18% a. P0 = = = = Rs. 129.60 b. If growth rate = 10% P0 = = = = Rs. 165 7-7 Calculate the value of following preferred stock a. A preferred stock pays dividend of Rs 15 per share. investors required rate of return is 12 percent. b. A preferred stock where the dividend rate is 18 percent on a Rs 100 par value. The appropriate discount rate for a stock of this risk level is 15 percent. c. A preferred stock with Rs 100 par, 10-year and 10-percent dividend. Investors require 12 percent return. SOLUTION



(a)



Given, Dividend on preferred stock (Dps) = Rs. 15 Investor's required rate on preferred stock (kps) = 12% Value of preferred stock (Vps) = ? We have, Vps = = = Rs. 125 (b) Dividend rate on preferred stock = 18% Par value of P.S. (M) = Rs. 100
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Appropriate discount rate (kps) = 15% Value of preferred stock (vps) = ? We have, Vps = = = Rs. 120 (c) Given, Par value of preferred stock = Rs. 100 Maturity period of preferred stock (n) = 10 years Dividend rate = 10% Investor's required rate of return (kps) = 12% Value of preferred stock (VPS) = ? We have, Vps = Dps × PVIFAkps, n + M × PVIFkps, n = Rs. 10 × PVIFA12%, 10 + Rs. 100 × PVIF12%, 10 = Rs. 10 × 5.6502 + Rs. 100 × 0.3220 = Rs. 56.50 + Rs. 32.2 = Rs. 88.7 7-8 Koshi Electric company’s common stock currently sells for Rs 180 per share. The company's executives anticipate a constant growth rate of 10 percent and an end-of-year dividend of Rs 9. a. What is your expected rate of return if you buy the stock for Rs 180? b. If you require a 13 percent return, should you purchase the stock? SOLUTION



Given, a. Current price of stock (P0) = Rs. 180 Growth rate (g) = 10% Year end dividend per share (D1) = Rs. 9 Investor's required rate of return (ks) = ? We have, Investor's required rate of return (ks) = + g = + 0.10 = 0.05 + 0.10 = 0.15 or 15% b. If investors' required rate of return (ks) equals to 13%, investors should purchase the stock. Because this stock provides 15% return. 7-9 Compute growth rate on following stocks: a. A firm's return on equity is 15 percent and management plans to retain 40 percent of earnings for investment purposes. b. A stock's DPS was Rs 20 and Rs 26.62 in 2001 and 2004 respectively. Assume DPS grows at a constant. SOLUTION



a.



Given, Return on equity (ROE) = 15% Retention ratio (b) = 40% Growth rate (g) = ?
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We have, g = b × ROE = 0.40 × 0.15 = 0.06 or 6% b. Given, Dividend in 2001 (Dn - t) = Rs. 20 Dividend in 2004 (Dn) = Rs. 26.62 Growth rate (g) = ? We have, Dn = Dn - t (1 + g)t or, Rs. 26.62 = Rs. 20 (1 + g)3 or, (1 + g)3 = Rs. 26.62/Rs. 20 or, 1 + g = (1.331)1/3 or, g = 1.10 - 1 = 0.1 or 10% 7-10 The common stock of NEM paid Rs 8 in dividends last year. Dividends are expected to grow at an 10 percent annual rate for an indefinite number of years. a. If NEM's current market price is Rs 176, what is the stock's expected rate of return? b. If your required rate of return is 14 percent, what is the value of the stock for you? c. Should you make the investment? SOLUTION



a.



Given, Dividend per share (D0) = Rs. 8 Expected growth rate (g) = 10% Current price of stock (P0) = Rs. 176 Expected rate of return on stock (ks) = ? We have, P0 = or, ks = = + 0.10 = + 0.10 = 0.15 or 15% b. Given, D0 = Rs. 8 Growth rate (g) = 10% Required rate of return (ks) = 14% Value of stock (P0) = ? We have, P0 = = = = Rs. 220
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c.



Since actual selling price of the stock (Rs. 176) is less than calculated value of stock (Rs. 220), stock is called underpricing. An investor should purchase underpriced stocks. 7-11 Investors require a 15% rate of return on ND Company's stock (ks = 15%). a. What will be ND's stock value if the previous dividend was Do = Rs 10 and if investors expect dividends to grow at a constant compound annual rate of (1) – 5% (2) 0 percent (3) 5% and (4) 10%? b. Using data from part a, what is the Gordon (constant growth) model value for ND's stock if the required rate of return is 15% and the expected growth rate is (1) 15% or (2) 20% ? Are these reasonable results? Explain. c. Is it reasonable to expect that a constant growth stock would have g > ks? SOLUTION



Given, Investors' required rate of return (ks) = 15% Previous dividend (D0) = Rs.10 Growth rate (g) = - 5% a. Value of stock (P0) = ? We have, P0 = = = = = Rs. 47.5 (ii) If growth rate (g) = 0% P0 = Alternatively, = P0 = = = = Rs. 66.67 = Rs. 66.67 (iii) If g = 5% P0 = = = = = Rs. 105 (iv) If g = 10% P0 = = = = Rs. 220 b. Required rate of return (ks) = 15% (i) If expected growth rate (g) = 15% Price of stock (P0) = = = =∞ (ii) If expected growth rate (g) = 20% Price of stock (P0) = =
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= = = - Rs. 240 These are not reasonable results because expected growth rate would not be greater than required rate of return which creats meaningless results. c. It is not reasonable to expect that a constant growth stock would have g > ks because ks > g is necessary for the derivation of Gorden model. 7-12 Your broker offers to sell you some shares of Himshikhar Public Limited’s common stock that paid a dividend of Rs 20 yesterday. You expect the dividend to grow at the rate of 8 percent per year for the next 3 years, and if you buy the stock you plan to hold it for 3 years and then sell it. a. Find expected dividend for each of the next 3 years; that is, calculate D1, D2 and D3. Note that D0 = Rs 20. b. Given that the appropriate discount rate is 15% and that the first of these dividend payments will occur 1 year from now, find the present value of the dividend stream; that is, calculate the PV of D1, D2 and D3 and then sum these PVS. c. You expect the price of the stock 3 years from now to be Rs 388.71; that is, you expect Pˆ 3 to equal Rs 388.71. Discounted at 15% rate, what is the present value of this expected future stock price? In other words calculate the PV of Rs 388.71. d. If you plan to buy the stock, hold it for 3 years, and then sell if for Rs 388.71. What is the most you should pay for it? e. Calculate the present value of this stock. Assume that g = 8%, and it is constant. f. Is the value of this stock dependent upon how long you plan to hold it ? In other words, if your planned holding period were 2 years or 5 years rather than 3 years, would this affect the value of the stock today, Po? SOLUTION



a.



b.



c.



Here, Growth rate (g) = 8% D0 = Rs. 20 D1 = D0 (1 + g) = Rs. 20 (1 + 0.08) = Rs. 21.6 D2 = D0 (1 + g)2 = Rs. 20 (1 + 0.08)2 = Rs. 23.33 D3 = D0 (1 + g)3 = Rs. 20 (1 + 0.08)3 = Rs. 25.19 Calculation of present value of the dividend stream: Year



Dividend



1 2 3



D1 = Rs. 21.6 D2 = Rs. 23.33 D3 = Rs. 25.19



PVIF @ 15% 0.8696 0.7561 0.6575



PV Rs. 18.78 Rs. 17.64 Rs. 16.56



Total



Rs. 52.98



Price of the stock 3 years from now () = Rs. 388.71 Discounted rate (ks) = 15% Present value of the stock (P3) = ?
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We have, PV of = = = Rs. 255.58 d. Maximum money to be paid = PV of dividend + PV of stock = Rs. 52.98 + Rs. 255.58 = Rs. 308.56 e. Present value of the stock = Rs. 308.56 f. The value of stock does not dependent upon holding period. In other words, if planned holding period were 2 years or 5 years rather than 3 years, this would not affect the value of the stock today. 7-13 North Great Timber Company will pay a dividend of Rs 22 a share next year. After this, earnings and dividends are expected to grow at a 8 percent annual rate indefinitely. Investors presently require a rate of return of 14 percent. The company is considering several business strategies and wishes to determine the effect of these strategies on the market price per share of its stock. a. Continuing the present strategy will result in the expected growth rate and required rate of return stated above. b. Expanding timber holdings and sales will increase the expected dividend growth rate to 10 percent but will increase the risk of the company. As a result, the rate of return required by investors will increase to 16 percent. Assume expected dividend remains constant . c. Integrating into retail stores will increase the dividend growth rate to 9 percent and increase the required rate of return to 15 percent. From the standpoint of market price per share, which strategy is best? SOLUTION



Given, Next year dividend (D1) = Rs. 22 Expected growth rate (g) = 8% Required rate of return (ks) = 14% a. Continuing the present strategy, Price of a share (P0) = = = Rs. 366.67 b. Expected growth rate (g) = 10% Required rate of return (ks) = 16% Next year dividend (D1) = Rs. 22 Expanding timer holdings and sales, Price of a share (P0) = = = Rs. 366.67 c. Growth rate (g) = 9% Required rate of return (ks) = 15% Next year dividend (D1) = Rs. 22 Integrating into retail stores, Price of share (P0) = = = Rs. 366.67 Since, the price of stock under each strategy is same, each strategy is equally preferable. 7-14 Sahara Company presently pays a dividend of Rs 16 per share on its common stock. The company expects to increase the dividend at a 15
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percent annual rate the first two years and at a 10 percent rate the next three years and then grow the dividend at a 5 percent rate thereafter. This phased-growth pattern is in keeping with the expected life cycle of earnings. You require a 12 percent return to invest in this stock. What value should you place on a share of this stock? SOLUTION



Here, Dividend per share (D0) = Rs. 16 Growth rate for the first two years (g1) = 15% Growth rate for the next three years (g2) = 10% Thereafter growth rate forever (gs) = 5% Required: Value of stock at present. We know, P0 = + + + + + where, P0 = Value of stock at present D0 = Dividend per share g = growth rate ks = required rate of return Now, D1 = D0 (1 + g1) = Rs. 16 (1 + 0.15) = Rs. 18.4 D2 = D1 (1 + g1) = Rs. 18.4 (1 + 0.15) = Rs. 21.16 D3 = D2 (1 + g2) = Rs. 21.16 (1 + 0.10) = Rs. 23.276 D4 = D3 (1 + g2) = Rs. 23.28 (1 + 0.10) = Rs. 25.608 D5 = D3 (1 + g2) = Rs. 25.61 (1 + 0.10) = Rs. 28.171 D6 = D5 (1 + g3) = Rs. 28.17 (1 + 0.05) = Rs. 29.58 P5 = = = Rs. 422.574 ∴ P0 = + + + + + = Rs. 16.43 + Rs. 16.87 + Rs. 16.57 + Rs. 16.28 + Rs. 15.98 + Rs. 239.78 = Rs. 321.91 7-15 Chaudhary Automobile Company just paid a dividend of Rs 8 on its stock. The growth rate in dividends is expected to be a constant 6 percent per year, indefinitely. Investors require an 20 percent return on the stock for the first two years, a 12 percent return for the next two years, and then a 10 percent return, thereafter. What is the current share price for the stock? SOLUTION



Given, Dividend of the last year (D0) = Rs. 8 Growth rate (g) = 6% Investors required rate of return for the first two year (ks) = 20% For next two year = 12% Thereafter (ks) = 10% Current price of stock (P0) = ? D1 = Rs. 8 (1 + 0.06) = Rs. 8.48



F i n a n c i a l A n a l343 y sis



D2 = Rs. 8 (1 + 0.06)2 = Rs. 8.99 D3 = Rs. 8 (1 + 0.06)3 = Rs. 9.53 D4 = Rs. 8 (1 + 0.06)4 =Rs. 10.10 P4 = = = = 267.65 Now, P0 = + + + + = + + + + = Rs. 7.07 + Rs. 6.24 + Rs. 6.78 + Rs. 6.42 + Rs. 170.10 = Rs. 196.61 7-16 ABC, Inc., is a young start-up company. No dividends will be paid on the stock over the next five years, because the firm needs to plow back its earnings to fuel growth. The company will pay a Rs 10 per share dividend in 6 years and will increase the dividend by 8 percent per year, thereafter. If the required return on this stock is 16 percent, what is the current share price? SOLUTION



Here, Dividend in year six (D6) = Rs. 10 Growth rate after year six (g) = 8% Required rate of return (ks) = 16% Current share price (P0) = ? We have, P0 = + Where, P6 = = + = = Rs. 4.1 + Rs. 55.41 Rs. 59.51 = Rs. 135 7-17 XYZ, Inc., has an odd dividend policy. The company has just paid a dividend of Rs 12 per share and has announced that it will increase the dividend by Rs 6 per share for each of the next four years, and then never pay another dividend. If you require an 10 percent return on the company's stock, how much will you pay for a share today? SOLUTION



Here, Dividend per share (D0) = Rs. 16 Increase in dividend per share per year = Rs. 6 for next four year Required rate of return (ks) = 10% We have, P0 = + + + Now, D1 = Rs. 12 + Rs. 6 = Rs. 18 D2 = Rs. 18 + Rs. 6 = Rs. 24 D3 = Rs. 24 + Rs. 6 = Rs. 30 D4 = Rs. 30 + Rs. 6 = Rs. 36 ∴ P0 = + + + = Rs. 16.36 + Rs. 19.83 + Rs. 22.54 + Rs. 24.59 = Rs. 83.32
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7-18 Just today, Triveni, Inc.'s common stock paid a Rs 12 annual dividend per share and had a closing price of Rs 157.5. Assume that the market's required return, or capitalization rate, for this investment is 13 percent and that dividends are expected to grow at a constant rate forever. a. Calculate the implied growth rate in dividends. b. What is the expected dividend yield? c. What is the expected capital gains yield? SOLUTION



Here, Annual dividend per share (D0) = Rs. 12 Market's required rate (ks) = 13% Closing price (P0) = Rs. 157.5 Now, a. Price of stock (P0) = = or, Rs. 157.5 = or, 0.13 - g = 0.08 (1 + g) or, 0.13 - g = 0.08 + 0.08 g or, 0.05 = 1.08g or, g = 0.05 or 5% b. Expected dividend yield = = = = 0.08 = 8% c. We have, Required rate of return = Dividend yield + Capital gain yield or, 13% = 8% + Capital gain yield ∴ Capital gain yield = 5% 7-19 Star Company issued preferred stock with a stated dividend of 14 percent of par. Preferred stock of this type currently yields 12 percent, and the par value is Rs 100. Assume dividends are paid annually. a. What is the value of Star's preferred stock? b. Suppose interest rate levels rise to the point where the preferred stock now yields 16 percent. What would be the value of Star's preferred stock? SOLUTION



Here, Dividend of preferred stock (Dps) = 14% of par = Rs. 14 Current yield (kps) = 12% a. Value of star's preferred stock (P0) = = = Rs. 116.67 b. If yield on preferred stock (kps) = 16% Then, Value of star's preferred stock (P0) = = = Rs. 87.5 7-20 Sagar Company stock currently sells for Rs 45 per share. The market requires a 12 percent return on the firm's stock. If the company
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maintains a constant 8 percent growth rate in dividends, what was the most recent dividend per share paid on the stock? SOLUTION



Here, Current price per share (P0) = Rs. 45 Required rate of return (k2) = 12% Growth rate (g) = 8% Recent dividend per share (D0) = ? We have, P0 = or, P0 = or, Rs. 45 = or, Rs. 45 × 0.04 = D0 (1.08) or, D0 = Rs. 1.67 ∴ Required most recent dividend per share paid on the stock is Rs. 1.67. 7-21 Consider four different stocks, all of which have a required return of 15 percent and a most recent dividend of Rs 10 per share. Stocks A, B, and C are expected to maintain constant growth rates in dividends for the foreseeable future of 8 percent, 0 percent, and - 5 percent per year, respectively. Stock D is a growth stock that will increase its dividend by 20 percent for the next two years and then maintain a constant 10 percent growth rate, thereafter. What is the dividend yield for each of these four stock? What is the expected capital gains yield? Discuss the relationship among that various returns that you find for each of these stocks. SOLUTION



Stock Current DPS (D0) Growth rate (g)



A 10 8%



B 10 0%



Investors required 15% 15% rate of return (ks) Dividend yield = ? Capital gain yield = ? At first lets compute price of each stock: For stock A, P0 = = Rs. = Rs. 154.29 For stock B, P0 = = Rs. = Rs. 66.67 For stock C, P0 = = Rs. = Rs. 47.50 For stock D, P0 = + + D1 = 10 (1 + 0.20) = Rs. 12



C 10 - 5% 15%



D 10 20 for 1st 2 yrs. and 10% thereafter 15%
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D2 = 12 (1 + 0.20) = Rs. 14.4 P2 = = = = Rs. 316.8 ∴ P0 = + + = Rs. 10.43 + Rs. 10.89 + Rs. 239.55 = Rs. 260.87 Now, dividend yield = For stock A: Dividend yield = × 100 = 7% For stock B: Dividend yield = = 15% For stock C: Dividend yield = × 100 = 20% For stock D: Dividend yield = × 100 = 4.6% Capital gain yield = Total return - Dividend yield Stock Total return Dividend yield Capital gain yield



A



B



C



D



15% 7% 8%



15% 15% 0



15% 20% - 5%



15% 4.6% 10.4 %



7-22 Most companys pay quarterly dividends on their common stock rather than annual dividends. Barring any unusual circumstances during the year, the board raises, lowers, or maintains the current dividend once a year and then pays this dividend out in equal quarterly installments to its shareholders. a. Suppose a company currently pays a Rs 8 annual dividend on its common stock in a single annual installment, and management plans on raising this dividend by 8 percent per year, indefinitely. If the required return on this stock is 12 percent, what is the current share price? b. Now suppose that the company in (a) actual pays is annual dividend in equal quarterly installments; thus, this company has just paid a Rs 2 dividend per share, as it has for the previous three quarters. What is your value for the current share price now? (Hint: Find the equivalent annual end-of-year dividend for each year.) SOLUTION



a.



Here, Dividend (D0) = Rs. 8 Growth rate (g) = 8% Required rate of return (ks) = 12% Current market price (P0) = ? We have, P0 = = = = Rs. 216 b. Quarterly dividend per share = Rs. 2 Investors required rate of return (ks) = 12% Growth rate (g) = 8% Equivalent dividend per share = Rs. 2 × FVIFA12/4%, 4 = Rs. 2 × FVIFA3% 4 = Rs. 2 × 4.1836
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= Rs. 8.367 P0 = = = Rs. 225.92 7-23 HB Enterprises currently pays a dividend (D0) of Rs 5 per share. This dividend is expected to grow at a 20 percent per year rate for the next two years, after which it is expected to grow at 8 percent per year for the foreseeable future. If you require a 18 percent rate of return on an investment of this type, what price do you expect the stock to sell for at the beginning of year 3? Compute current price of stock.



(i) Now,



g = 10% for 2 years only gn = 5% BMC's stock worth today (P0) = ? D1 = D0 (1 + g) = Rs. 5 (1 + 0.1) = Rs. 5.50 D2 = D1 (1 + g) = Rs. 5.50 (1 + 0.1) = Rs. 6.05 = = = = Rs. 90.75



SOLUTION



Here, Divided (D0) = Rs. 5 Growth rate for next 2 years (gs) = 20% Thereafter growth rate forever (gc) = 8% Investor's required rate of return (ks) = 18% Price of the stock at the beginning of year 3 () = ? Now, = Then, D1 D2 ∴ =



= D0 (1 + gs) = Rs. 5 (1 + 0.2) = Rs. 6 = D1 (1 + gs) = Rs. 6 (1 + 0.2) = Rs. 7.2



= Rs. 77.76 ∴ Price of the stock at the beginning of the year 3 is Rs. 77.76 Again, Current price of stock (P0) = + + = + + = Rs. 5.08 + Rs. 5.17 + Rs. 55.85 = Rs. 66.10 7-24 BM Company (BMC) has been growing at a rate of 10% per year in recent years. This same growth rate is expected to last for another 2 years. a. If Do = Rs 5, k = 12% and g n = 5%, what is BMC's stock worth today? What are its expected dividend yield and capital gains yield at this time? b. Now assume that BMC's period of supernormal growth is to last another 4 years rather than 2 years. How does this affect its price, dividend yield, and capital gain yield? Answer in words only. c. What will be BMC's dividend yield and capital gains yield the years after its period of supernormal growth ends? (Hint: These values will be the same regardless of whether you examine the case of 2 or 4 years of supernormal growth.) SOLUTION



a.



Here, D0 = Rs. 5 k = 12%,



Then, P0



= + + = + + = Rs. 82.08 (ii) Dividend yield = = = 6.7% (iii) Capital gain yield = Total return - Dividend yield = 12% - 6.7% = 5.3% 7-25 The beta coefficient for Stock C is bC = 1.2, whereas that for Stock D is bD = – 0.5 (Stock D'S beta is negative indicating that its rate of return rises whenever returns on most other stocks fall. There are very few negative beta stocks, although collection agency stocks are sometimes cited as an example) a. If the risk free rate is 7% and the expected rate of return on an average stock is 13%, what are the required rates of return on Stock C and D ? b. For stock C, suppose the current price, P O, is Rs 50, the next expected dividend,D1, is Rs 4, and the stock's expected constant growth rate is 5%. Is the stock in equilibrium? Explain and describe what will happen if the stock is not in equilibrium. SOLUTION



Given, a. Beta coefficient for stock C, (bc) = 1.2 Beta coefficient for stock D, (bd) = - 0.5 Risk-free rate of return (rf) = 7% Expected rate of return on average stock/market return (rm) = 13% Required rate of return on stock C & stock D = ?
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We have, Required rate of return = rf + (rm - rf) beta Now, Required rate of return on stock C = 7% + (13% - 7%) 1.2 = 7% + 7.2% = 14.2% Required rate of return on stock D = 7% + (13% - 7%) (- 0.5) = 7% + (6%) (- 0.5) = 7% - 3% = 4% b. Expected dividend per share (D1) = 4 Current price of stock (P0) = Rs. 50 Growth rate (g) = 5% Required rate of return = 14.2% Intrinsic value of stock = = = Rs. 43.48 Here, actual price of stock is Rs. 50. Hence the stock is not equilibrium, it is overpriced. Value of overpriced stock decreases in an efficient market. Alternatively, Expected return on stock (ks) = + g = = 0.13 or 13% Required rate of return on stock C = 14.2% Since required rate of return using CAPM is greater than expected rate of return stock is called overpriced. Price of overpriced stock decreases in the market. 7-26 Assume that the average firm in your company's industry is expected to grow at a constant rate of 8 percent, and its dividend yield is 6 percent. Your company is about as risky as the average firm in the industry, but it has just successfully completed some R & D work which leads you to expect that its earnings and dividends will grow at a rate of 50 percent this year and 25 percent the following year, after which growth should match the 8 percent industry average rate. The last dividend paid (D 0) was Rs 5. What is the value per share of your firm's stock? SOLUTION



Here, Constant growth rate (g) = 8% Dividend yield = = 0.06 Expected growth rate in 1st year (g) = 50% Expected growth rate in 2nd year (g) = 25% Constant growth rate there after (gc) = 8% Last year's DPS (D0) = Rs. 5



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



Investor's required rate of return = Dividend yield + Capital gain yield (or constant growth rate) = 6% + 8% = 14% We have, D1 = D0 (1 + g) = Rs. 5 (1 + 0.50) = Rs. 7.5 D2 = D1 (1 + g) = Rs. 7.5 (1 + 0.25) = Rs. 9.375 P2 = = = Rs. 168.75 Now, P0 = + = + + = Rs. 6.58 + Rs. 7.21 + Rs. 129.85 = Rs. 143.64 7-27 VT Company is expanding rapidly, and it currently needs to retain all of its earnings, hence it does not pay any dividends. However, investors expect VT to begin paying dividends, with the first dividend of Rs 4 coming 3 years from today. The dividend should grow rapidly- at a rate of 20 percent per year- during Years 4 and 5. After Year 5, the company should grow at a constant rate of 6 percent per year. If the required return on the stock is 12 percent, what is the value of stock today? SOLUTION



Given, Dividend in year 1 and 2 = 0 Expected dividend in year 3 (D3) = Rs. 4 Growth rate in year 4 and 5 = 20% After 5 years growth rate (g) = 6% Required rate of return on stock (ks) = 12% Value of stock (P0) = ? We have, P0 = + + + + + Where, D1 = 0 D2 = 0 D3 = 4 D4 = Rs. 4 (1 + 0.20) = Rs. 4.80 D5 = Rs. 4.80 (1 + 0.20) = Rs. 5.76 P5 = = = Rs. 101.76
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Now,



SOLUTION



Given, Current dividends per share (D0) = Rs. 6 Current earning per share (EPS0) = Rs. 12 Expected dividend per share after 6 years (D6) = Rs. 12 Expected earning per share after 6 years (EPS6) = Rs. 24 Growth rate (g) = ? We have, Dn = Dn - t (1 + g)t or, Rs. 12 = Rs. 6 (1 + g)b or, (1 + g)6 = 2 or, g = 21/6 - 1 = 1.1225 - 1 = 0.1225 ≈ 12.25



b. D1 = D0 (1+g) = 6(1+0.12) = Rs. 6.72 D2 = D0 (1+g)2 = 6(1+0.12)2 = Rs. 7.53 D3 = D0 (1+g)3 = 6(1+0.12)3 = Rs. 8.43 D4 = D0 (1+g)4 = 6(1+0.12)4 = Rs. 9.44 D5 = D0 (1+g)5 = 6(1+0.12)5 = Rs. 10.57 D6 = D0 (1+g)6 = 6(1+0.12)6 = Rs. 11.84
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c.



P0 = + + + + + = 0 + 0 + Rs. 2.85 + Rs. 3.05 + Rs. 3.27 + Rs. 57.74 = Rs. 66.91 7-28 The HP Industries told a meeting of financial analysts that he expects the firm's earnings and dividends to double over the next six years. The firm's current (that is, as of year 0) earnings and dividends per share are Rs 12 and Rs 6, respectively. a. Estimate the compound annual dividend growth rate over the six-year period (to the nearest whole percent). b. Forecast HP's earnings and dividends per share for each of the next six years, assuming that they grow at the rate determined in part a. c. Based on the constant growth dividend valuation model, determine the current value of a share of Heller Industries common stock to an investor who requires an 20 percent rate of return. d. Determine the current value of a share of HP Industries common stock to an investor (with an 20 percent required rate of return) who plans to hold it for six years, assuming that earnings and dividends per share grow at the rate determined in part a for the next six years and then at 6 percent thereafter.



a.
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EPS1 = EPS0 (1 + g) = 12(1+0.12)1 = Rs. 13.44 EPS2 = EPS0 (1 + g)2 = 12(1+0.12)2 = Rs. 15.05 EPS3 = EPS0 (1 + g)3 = 12(1+0.12)3 = Rs. 16.86 EPS4 = EPS0 (1 + g)4 = 12(1+0.12)4 = Rs. 18.88 EPS5 = EPS0 (1 + g)5 = 12(1+0.12)5 = Rs. 21.15 EPS6 = EPS0 (1 + g)6 = 12(1+0.12)6 = Rs. 23.69



Investor's required rate of return, ks = 20%, p0 = ? P0 = = = Rs. 84 d. P0 = + + + + + + = + + + + + + = 5.60 + 5.23 + 4.88 + 4.56 + 4.25 + 3.97 + 30.02 = Rs. 58.51



7-29 The risk free rate of return, rf, is 8 percent; the required rate of return on the market, rm, is 15 percent; and AT company stock has a beta coefficient of 1.4. a. Based on the Capital Assets Pricing Model (CAPM), what should be the required return for AT Company's stock? b. If the dividend expected during the coming year, D 1, is Rs 6 and if g = a constant 5%, at what price should AT's stock sell? c. Now suppose the risk-free rate to drop to 6 percent and rm to fall to 13 percent. What would this do to the price of the stock? d. In addition to the change in Part c, suppose investors' risk aversion decline, this fact, combined with the decline in rf, causes rm to fall to 12 percent. At what price would at stock sell? e. Now suppose Altman has change in management. The new group institutes policies that increase the expected constant growth rate to 6 percent. Also, the new management stabilizes sales and profits and thus causes the beta coefficient to decline from 1.4 to 1.2. After all these changes, what is Altman's new equilibrium price? SOLUTION



Given, Risk free rate of return (rf) = 8% Return on the market (rm) = 15% Beta coefficient (b) = 1.4 a. Based on the CAPM, Required rate of return (ks) = rf + (rm - rf) b = 8% + (15% - 8%) × 1.4 = 17.8% b. Here, D1 = Rs. 6 g = 5% Price of stock (P0) = ?
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We have, P0 = = = Rs. 46.88 c. Here, rf = 6% D1 = Rs. 6 rm = 13% g = 5% b = 1.4 Then, Price of stock (P0) = ? Now, ks = rf + (rm - rf)b = 6% + (13% - 6%) 1.4 = 6% + 7% × 1.4 = 15.8% ∴ P0 = = = Rs. 55.56 d. Here, rf = 6% D1 = Rs. 6 rm = 12% g = 5% b = 1.4 Now, ks = rf + (rm - rf) b = 6% + (12% - 6%) 1.4 = 6% + 8.4% = 14.4% Then, Price of stock (P0) = = = Rs. 63.83 e. Here, Expected dividend (D1) = Rs. 6 Growth rate (g) = 6% Beta coefficient (b) = 1.2 Risk free rate (rf) = 6% Rate of return on market (rm) = 12% Now, ks = rf + (rm - rf) b = 8% + (12% - 6%) 1.2 = 13.2% Then, Price of stock (P0) = Where, D1 = × 1.06 = = 6.057 = = Rs. 84.13 7.30 Himal Indrustries’ stock currently sells for Rs 400 a share. The stock just paid a dividend of Rs 20 a share (i.e., D0 = Rs 20 ). The dividend, earnings and price are expected to grow at a constant rate of 5 percent a year. What stock price is expected 1 year from now? What is the required rate of return on the company's stock? SOLUTION



Here, Price of stock (P0) = Rs. 400 Dividend (D0) = Rs. 20 Growth rate (g) = 5%
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Required rate of return (ks) = ? We have, P0 = = or, Rs. 400 = or, 400 ks - 20 = 20 + 1 or, ks = or, ks = 0.1025 or 10.25% Then, Expected price one year from now () = ? We have, = = = = = Rs. 420 7-31 Suppose Bharatpur Chemical Company's management conduct a study and concludes that if Bharatpur expanded its consumer products division (which is less risky than its primary business, industrial chemicals), the firm's beta would decline from 1.5 to 0.8. However, consumer products have a some what lower profit margin and this would cause Company's constant growth rate in earnings and dividends to fall from 8 to 6 percent. a. Should management make the change? Assume the following rm = 14%,



b.



rf = 8%, DO = Rs 5 Assume all the facts as given above except the change in the beta coefficient. How low would the beta have to fall be indifferent for expansion?



SOLUTION



Given, Firm's old beta (b0) = 1.5 Firm's new beta (bn) = 0.8 Constant old growth rate (g0) = 8% Constant new growth rate (gn) = 6% a. Here, rm = 14% rf = 8% D0 = Rs. 5 Now, kold = rf + (rm - rf) b0 = 8% + (14% - 8%) 1.5 = 17% knew = rf + (rm - rf) b1 = 8% + (14% - 8%) 0.8 = 12.8% Pold = = = = Rs. 60 Pnew = =
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= = Rs. 77.94 Since, price of the stock after change is greater than the price of the stock before change, management should make the change. b. To be indifferent for expansion, price of the stock after change must be equal to price of the stock before change We have, P0 = or, Rs. 60 = or, ks - 0.06 = 0.08833 or, ks = 0.14833 = 14.83% Again, ks = rf + (rm - rf) b or, 14.83 = 8% + (14% - 8%) b or, 6%b = 6.83% or, b = 1.138 Hence, Beta coefficient must decrease to 1.138. So that price of the stock remains same and company will be indifferent. 7-32 NDC's preferred sock is selling for Rs 80 in the market and pays a Rs 12 annual dividend. a. What is the expected rate of return on the stock? b. If an investor's required rate of return is 10 percent, what is the value of the stock for that investor? Should the investor acquire the stock? SOLUTION



Given, Price of preferred stock (Vps) = Rs. 80 Dividend (Dps) = 12% of par = Rs. 12 a. Expected rate of return (kps) = ? We have, Vps = or, Rs. 80 = or, kps = 0.15 or 15% b. If an investor's required rate of return is 10%. Value of stock (Vps) = = = Rs. 120 Since actual selling price of the stock is less than calculated (intrinsic) value of the stock, the stock is called underpriced. Hence, investor should purchase the stock. 7-33 A share of preferred stock for the B & B Company just sold for Rs 100 and carries an Rs 12 annual dividend. a. What is the yield on this stock? b. Now assume that this stock has a call price of Rs 110 in five years, when the company intends to call the issue. (Note: The preferred stock
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in this case should not be treated as a perpetual – it will be bought back in five years for Rs 110.) What is this preferred stock's yield to call? SOLUTION



Given, Value/price of stock (vPS) = Rs. 100 Dividend (Dps) = 12% = Rs. 12 a. Yield on preferred stock (kps) = ? We have, Vps = or, kps = = = 12% b. Here, Call price = Rs. 110 Selling price (Vps) = Rs. 100 Annual dividend (Dps) = Rs. 12 Call period (n) = 5 years Yield to call (YTC) = ?
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We have, Approximate YTC (kps) = = = Let's try at 13% PV = Dps + Call price = Rs. 12 + Rs. 110 = Rs. 12 × 3.5172 + Rs. 110 × 0.5428 = Rs. 42.21 + Rs. 59.71 = Rs. 101.92 ∴ Rs. 100 < Rs. 101.92 So let's try at 14% PV = Dps + Call price = Rs. 12 + Rs. 110 = Rs. 12 × 3.4331 + Rs. 110 × 0.5194 = Rs. 41.20 + Rs. 57.13 = Rs. 98.33 ∴ Rs. 100 > Rs. 98.33 By interpolation, YTC = LR + (HR - LR) = 13% + ( 14% - 13%) = 13% + × 1% = 13% + 0.5348% = 13.53% 7-34 Rapti Textile Company is expected to pay dividends of Rs 16, Rs 18 and Rs 20 in the next three years - D1, D2 and D3 respectively. After three years, the dividend is expected to grow at a constant rate equal to 8 percent per year indefinitely. Stockholders require a return of 18% to invest in the common stock of Rapti Textile Company. a. Compute the present value of the dividends Rapti Textile Company is expected to pay over the next three years. b. For what price should investors expect to be able to sell the common stock of Rapti Textile Company at the end of three years? c. Compute the value of Rapti Textile Company 's common stock today, P0. SOLUTION



Here, D1 = Rs. 16 D2 = Rs. 18 D3 = Rs. 20 Constant growth rate per year indefinitely (g) = 8% Investors' required rate of return (ks) = 18% a. Calculation of present value of dividends Year



Dividend



Amount



PVIFE18%



PV
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1 2 3



b.



D1 D2 D3



(Rs.) Rs. 16 Rs. 18 Rs. 20



Price of stock at the end of year three ()



0.8475 0.7182 0.6086



Rs. 13.56 Rs. 12.93 Rs. 12.17



= = = = Rs. 216



c.



Value of stock today (P0) = + + + = + + + = Rs. 13.56 + Rs. 12.93 + Rs. 12.17 + Rs. 131.46 = Rs. 170.12 7-35 Synder Computer Chips, Inc., is experiencing a period of rapid growth. Earnings and dividends are expected to grow at a rate of 15 percent during the next 2 years, at 13 percent in the third year, and at a constant rate of 6 percent thereafter. Synder's last dividend was Rs 1.15, and the required rate of return on the stock is 12 percent. a. Calculate the value of the stock today. b. Calculate P1 and P2. c. Calculate the dividend yield and capital gains yield for Years 1, 2 and 3. SOLUTION



Given, Last year dividend (D0) = Rs. 1.15 Growth rate for 1st 2 years (gs) = 15% Growth rate for 3rd year (gs) = 13% Thereafter growth rate for ever (gc) = 6% Investors required rate of return (ks) = 12% a. P0 = ? We have, P0 = + + + where, D1 = D0 (1 + gs) = Rs. 1.15 (1 + 0.15) = Rs. 1.3225 D2 = D1 (1 + gs) = Rs. 1.3225 (1 + 0.15) = Rs. 1.5209 D3 = D2 (1 + gs) = Rs. 1.5209 (1 + 0.13) = Rs. 1.786 P3 = = = = Rs. 30.3619 ∴ P0 = + + + = Rs. 1.1808 + Rs. 1.2125 + Rs. 1.2231 + Rs. 21.6110 = Rs. 25.2274 ≈ Rs. 25.23 b. P1 = + + = + + = Rs. 1.3579 + Rs. 1.3701 + Rs. 24.2043 = Rs. 26.9323 ≈ Rs. 26.93 P2 = +
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c.



Year



Div. yield = = 5.24%



 6.74%



2



 5.65%



 6.35%



3



 6%



 6%



CO S T



7.
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Blue Star, Inc., is trying to determine its cost of debt. The firm has a debt issue outstanding with 15 years to maturity that is quoted at 106 percent of face value. Coupon interest is 13 percent. What is Blue Star's before-tax cost of debt? If the tax rate is 30 percent, what is the after-tax cost of debt? Given, Face value (M) = Rs. 1,000 Quoted price = Rs. 1,060 [i.e. 106% of Rs. 1,000] Coupon interest = 13% i.e. 13% of Rs. 1,000 = Rs. 130 Maturity period (n) = 15 yrs. Tax rate (t) = 30%



REQUIRED:



= Before-tax cost of debt - Tax



Cost of Redeemable Debt Cost of Perpetual Preferred Stock Cost of Perpetual Preferred Stock (kps) = = Cost of Redeemable Preferred Stock Cost of Redeemable Preferred Stock (Kps) = × 100%



5.



Cost of Retained Earnings



a.



Discounted Cash Flow (DCF) Approach ks =



b.



Capital Asset Pricing Model (CAPM) Required rate of return (ks) = rf + (rm − rf) b



Solutions



SOLUTION



Cost of before-tax debt (kd) =



4.



Weighted Average Cost of Capital



Problem s &



= kd - kd × T = kd (1 - T)



3.



Cost of External Equity



•



Before-tax cost of debt (kd) = =



2.



= bond yield + risk premium



WACC = kdt × Wd + kPS × WPS + ks × Ws+ ke × We



Cost of Perpetual Debt After-tax cost of debt (kdt) saving



Bond-yield-plus-risk-premium Approach



ke =



Form ula e and Equations 1.



c. 6.



Capital gain yield =



1
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ks



•
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= + = Rs. 1.5345 + Rs. 27.1088 = Rs. 28.6433 ≈ Rs. 28.64 Calculation of dividend yield and capital gain yield
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a. Before-tax cost of debt (kd) b. After-tax cost of debt (kdt) a. We have, Before tax cost of debt = × 100% = × 100% = × 100% = 12.12% b. After-tax cost of debt = Before tax cost of debt (1 - t) = 12.12 (1 - 0.3) = 8.48% Maness Industries plans to issue some Rs 100 par preferred stock with an 15 percent dividend. The stock is selling on the market for Rs 95, and Maness must pay flotation costs of 4 percent of the market price. What is the cost of the preferred stock for Maness?



SOLUTION



Given, Par value = Rs. 100 Market price = Rs. 95 Flotation cost = 4% of market price = 0.04 × Rs. 95 = Rs. 3.8 Net proceed (NP) = Market price - Flotation cost = Rs. 95 - Rs. 3.8 = Rs. 91.2
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Dividend (Dps) = 15% of Rs. 100 = Rs. 15 REQUIRED



8-3



Cost of preferred stock (kps). We have, Cost of preferred stock (Kps) = × 100% = = 16.45% The VT Corporation's common stock has a beta of 1.4. If the risk-free rate is 6 percent and the expected return on the market is 11 percent, what is VT's cost of equity capital?



SOLUTION



Given, Beta (b) = 1.4 Risk free rate (rf) = 6% Market return (rm) = 11% REQUIRED
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Cost of equity capital (kS). We have, Cost of equity capital (kS) = rf + (rm - rf) b = 6% + (11% - 6%) 1.4 = 13% Mechi Company’s common stock is currently trading at Rs 80 a share. The stock is expected to pay a dividend of Rs 8 a share at the end of the year (D 1 = Rs 8), and the dividend is expected to grow at a constant rate of 4 percent a year. If the company were to issue external equity, it would incur a 10 percent flotation cost. What are the costs of internal and external equity? Given, Dividend at the year end (D1) = Rs. 8 Growth rate (g) = 4% Selling price (P0) = Rs. 80 Flotation cost = 10% = 10% of Rs. 80 = Rs. 8 Net proceed (NP) = Selling price - Flotation cost = Rs. 80 - Rs. 8 = Rs. 72



REQUIRED
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a. Cost of internal equity (Ks). b. Cost of external equity (Ke). We have, a. Cost of internal equity (Ks) = + g = = 14% b. Cost of external equity (Ke) = + g = + 0.04 = 15.11% Compute after-tax component cost of following sources of financing: a. A company can sell a 10-year, Rs 1,000 face value bond with a 8.5% coupon for Rs 950. An underwriting fee of 2% of the face value would



b.



c.



d.



be incurred in the issue process. Assume corporate tax rate is 30 percent. Company can issue perpetual preferred stock at a price of Rs 47.50 a share. The issue is expected to pay a constant annual dividend of Rs 8 a share. Flotation cost per share is Rs 2.5. What is the company’s cost of preferred stock, kps? A company just paid a dividend of Rs 5 per share on its common stock. The company is expected to maintain a constant 8 percent growth rate in its dividends indefinitely. If the stock sells for Rs 40 a share, what is the company's cost of equity? A company’s next expected dividend. D1, is Rs 4.4; its growth rate is 10 percent, and the stock now sells for Rs 90. New stock (external equity) can be sold to net the firm Rs 88 per share. What is external cost of equity capital.



SOLUTION



a.



Given, Face value (M) = Rs. 1,000 Coupon interest = 8.5% = 0.085 × Rs. 1,000 = Rs. 85 Underwriting fee = 2% of face value = 0.02 × Rs. 1,000 = Rs. 20 Maturity period (n) = 10 yrs. Corporate tax rate (t) = 30% Selling price = Rs. 950 Net proceed (Np) = Selling price - Underwriting fee = Rs. 950 - Rs. 20 = Rs. 930



REQUIRED



After tax cost of bond (kdt). We have, Before tax cost of bond (kd) = × 100% = × 100% = × 100% = 9.65% ∴ After-tax cost of bond (kdt) = kd (1 - t) = 9.65 (1 - 0.3) = 6.76% b. Given, Price of preferred stock = Rs. 47.50 Dividend (Dps) = Rs. 8 Flotation cost = Rs. 2.5 Net proceed (NP) = Rs. 47.50 - Rs. 2.50 = Rs. 45 REQUIRED



Cost of preferred stock (Kps). We have, Cost of preferred stock (kps) = × 100% = × 100% = 17.78% c. Given, Dividend (D0) = Rs. 5
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Growth rate (g) = 8% Selling price (P0) = Rs. 40



Dividend (Dps) = Rs. 12 Price of preferred stock (P0) = Rs. 92



REQUIRED



REQUIRED



Cost of equity (Ks). We have, D1 = D0 (1 + g) = Rs. 5 (1 + 0.08) = Rs. 5.4 Then, Ks = + g = + 0.08 = 0.215 = 21.5% d. Given, Next expected dividend (D1) = Rs. 4.4 Growth rate (g) = 10% Price of external equity (P0) = Rs. 88 REQUIRED
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External cost of equity capital (ke). We have, External cost of equity capital (ke) = + g = + 0.1 = 0.15 = 15% Compute after-tax component cost of following sources of financing. a. Bagmati Textile Company is going to issue a 20-year, 12 percent bond. The bond currently sells for 95 percent of its face value. The company's tax rate is 30 percent. b. Everest Bank has an issue of preferred stock with a Rs 12 stated dividend that just sold for Rs 92 per share. c. Surya Electrical Company's recent dividend was Rs 14 per share, and dividends are expected to grow at a 6 percent annual rate indefinitely. Current price of the stock is Rs 120 per share. a. Given, Face value (M) = Rs. 1000 Selling price = 95% of Rs. 1,000 = Rs. 950 Coupon interest = 12% = 0.12 × Rs. 1,000 = Rs. 120 Maturity period (n) = 20 yrs. Tax rate (t) = 30%



REQUIRED



After tax cost of bond (kdt). We have, Before tax cost of bond



∴



After tax cost of bond (kdt)



b.



Given,



= × 100% = × 100% = × 100% = 23.67% = kd (1 - t) = 12.67 (1 - 0.3) = 8.87%



Cost of preferred stock (Kps). We have, Cost of preferred stock (kps) = × 100% = × 100% = 13.04% c. Given, Dividend (D0) = Rs. 14 Growth rate (g) = 6% Current price (P0) = Rs. 120 REQUIRED



Cost of stock (kS). We have,
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Cost of stock (kS) = + g = +g = + 0.06 = 0.1237 + 0.06 = 0.1837 = 18.37% Delta Company recently sold an issue of 10-year maturity bonds. The bonds were sold at a deep discount price of Rs 550 each. After flotation costs, Delta received Rs 528 each. The bonds have a Rs 1,000 maturity value and pay Rs 60 interest at the end of each year. Compute the after-tax cost of debt for these bonds if Delta marginal tax rate is 40 percent.



SOLUTION



Given, Price of bond = Rs. 550 Net proceed (NP) = Rs. 528 Maturity value (M) = Rs. 1000 Interest (I) = Rs. 60 Tax rate (t) = 40% Maturity period (n) = 10 yrs. REQUIRED
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After-tax cost of debt (kdt). We have, Before tax cost of bond (kd) = × 100% = × 100% = = 15.64% ∴ After tax cost of debt = kd (1 - t) = 15.64 (1 - 0.04) = 9.38% Suppose Nepal Lever Ltd. expects to pay year end dividend of Rs 29.28 per share on its common stock. The company paid dividends of Rs 20, Rs 22, Rs 24.2, and Rs 26.62 per share in the last four years If the stock currently sells for Rs 344.5, what is your best estimate of the company's cost of equity capital?



SOLUTION



Given, Year end dividend (D4) = Rs. 29.28 Dividends in last four years (i.e. D0, D1, D2 & D3) are Rs. 20, Rs. 22, Rs. 24.2 & Rs. 26.62 respectively. Current stock price (P0) = Rs. 344.5 REQUIRED



Cost of equity capital (Ks). We have, D0 (1 + g)4 = D4 or, Rs. 20 (1 + g)4 = Rs. 29.28 or, (1 + g)4 = 1.464 or, (1 + g) = (1.464)1/4 or, g = 0.10
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∴ g = 10% Then, Cost of equity capital (ks) = + g = + 0.1 = 0.085 + 0.1 = 0.185 = 18.5% Himal Industries is 100 percent equity financed. Its current beta is 0.8. The expected market rate of return is 12 percent and the risk-free rate is 6 percent. a. Calculate Himal Industries cost of equity. b. Himal Industries changes its capital structure to 40 percent debt, it estimates that its beta will increase to 1.2. The after-tax cost of debt will be 4.8 percent. Should Himal Industries make the capital structure change?



SOLUTION



a.



Given, Current beta (b) = 0.8 Expected market rate of return (rm) = 12% Risk free rate (rf) = 6%



REQUIRED



Cost of equity (Ks). We have, Cost of equity (ks) = rf + (rm - rf) b = 6% + (12% - 6%) 0.8 = 10.8% b. Given, Proportion of debt in capital structure (Wd) = 0.4 Proportion of equity in capital structure (ws) = 0.6 After-tax cost of debt (kdt) = 4.8% New beta (b) = 1.2 Expected market rate of return (rm) = 12% Risk free rate (rf) = 6%
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Weighted average cost of capital (WACC). Now, Cost of equity (ks) = rf + (rm - rf) b = 6% + (12% - 6%) 1.2 = 13.2% Then, Weighted average cost of capital (WACC) = ks × ws + kdt × wd = 13.2% × 0.6 + 4.8% × 0.4 = 9.84% Yes, as the cost of capital can be reduced from 10.8% to 9.84%, the company should change its capital structure. Assume that amount of debt (B) is Rs 8 million and amount of equity (S) is Rs 12 million. The bonds have a 12 percent yield to maturity, and the stock is expected to pay Rs 8,40,000 in dividends this year. The growth rate of dividends has been 8 percent and is expected to continue at the same rate. Find the cost of capital if the corporation tax rate on income is 40 percent.



SOLUTION



Given, Amount of debt = Rs. 8 million Amount of equity (P0) = Rs. 12 million Total amount = Rs. 20 million Proportion of debt (wd) = 0.4 Proportion of equity (ws) = 0.6 Yield to maturity (YTM, kd) = 12% Note: YTM is equivalent to the before tax cost of debt (Kd). Kdt = Kd (1 - Tax rate) kdt = 12% (1 - 0.4) = 7.2% Expected dividend of this year (D1) = Rs. 840,000 Growth rate (g) = 8% REQUIRED



8-11



Average weighted cost of capital. Now, Cost of equity (ks) = + g = + 0.08 = 0.07 + 0.08 = 0.15 = 15% Then, Average weighted cost of capital (WACC) = ks × ws + kdt × wd = 15% × 0.6 + 7.2% × 0.4 = 11.88% ABC Company is attempting to evaluate the costs of internal and external common equity. The company’s stock is currently selling for Rs 62.50 per share. The company expects to pay Rs 5.42 per share at the end of the year. The dividends for the past 5 years are given below:
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Year



Dividend



19× 5 19× 4



Rs 5.17 Rs 4.92



19× 3 19× 2



Rs 4.68 Rs 4.46



19× 1



Rs 4.25



The company expects to net Rs 57.50 per share on a new share after floatation costs.



Calculate: (a) The growth rate of dividends. (b) The floatation cost (in percentage) (c) The cost of retained earnings (or internal equity) (d) The cost of new common stock (or external equity) SOLUTION



Given, Dividend at the end of the year (Dt + 1) = Rs. 5.42 Dividend at present (Dt) = Rs. 5.17 Dividend at first (Dt - 5) = Rs. 4.25 Selling price (P0) = Rs. 62.50 Net proceed (NP) = Rs. 57.50 REQUIRED



a. b. c. d. a. or, or, or, or, b. ∴ c.



d.



Growth rate of dividends (g). Percentage of floatation cost. Cost of retained earnings (ks). Cost of new common stock (ke). We have, Dt - 5 (1 + g)4 = Dt Rs. 4.25 (1 + g)4 = Rs. 5.17 (1 + g)4 = = Rs. 1.2165 1 + g = (1.2165)¼ g = 0.0502 ≈ 5% Floatation cost = Selling price - NP = Rs. 62.50 - Rs. 57.50 = Rs. 5 % of flotation cost = × 100% = × 100% = 8% Cost of retained earnings (ks) = +g = + 0.05 = 0.1367 = 13.67% Cost of new common stock (ke) = + g = + 0.05 = 0.1443 = 14.43%
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The earnings, dividend\s and stock price of VT, Inc. are expected to grow at 8 percent per year in the future. Company’s common stock sells for Rs 120 per share, its last dividend was Rs 10, and the company will pay a dividend of Rs 10.8 at the end of the current year. a. Using the discounted cash flow approach, what is its cost of retained earnings? b. If the firm’s beta is 1.4, the risk-free rate is 8.5 percent, and the average return on the market is 14.5 percent, what will be the firm’s cost of equity using the CAPM approach? c. If the firm’s bonds earn a return of 12 percent, what will ks be using the bond-yield-plus-risk-premium approach? Assume appropriate size of risk premium is 4 percent. d. Based on the result of Parts a through c, what would you estimate Company’s cost of retained earnings to be?
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SOLUTION



Given, Last dividend (D0) = Rs. 10 Dividend at the end (D1) = Rs. 10.8 Price of common stock (P0) = Rs. 120 Growth rate (g) = 8% a. Cost of retained earnings (ks) = + g = + 0.08 = 0.09 + 0.08 = 0.17 = 17% b. Given, Beta (b) = 1.4 Risk free rate (rf) = 8.5% Market return (rm) = 14.5% REQUIRED



Cost of equity (ks). Now, using the CAPM approach, Cost of equity (ks) = rf + (rm - rf) b = 8.5% + (14.5% - 8.5%) 1.4 = 16.9% c. Given, Bond yield = 12% Risk premium = 4% Then, Using the bond yield - Plus - risk - premium approach, ks = 12% + 4% = 16% d. Based on the results of part a through c, Company's cost of retained earnings should be 17% as computed by discounted cash flow approach in part a because it is the best approach over CAPM and bond yield plus risk premium approach.
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The Udayapur Cement Company’s EPS was Rs 16.06 in 2005 and Rs 12 in 2000. The company pays out 40 percent of its earnings as dividends, and the stock sells for Rs 80. a. Calculate the past growth rate in earnings. b. Calculate the next expected dividend per share, D1. c. What is the cost of retained earnings, ks, for the Company?



SOLUTION



EPS in 2000 = Rs. 12 EPS in 2005 = Rs. 16.05 Price of stock (P0) = Rs. 80 a. Growth rate in earnings = ? We have, EPSt - n (1 + g)n = EPSn or, EPS2000 (1 + g)5 = EPS2005 or, Rs. 12 (1 + g)5 16.06 or, (1 + g)5 = 1.3383 or, 1 + g = (1.3383)1/5 or, g = 0.06 or, g = 6% ∴ b.



The required growth rate in earnings is 6%. If the company pays out 40% of its earnings as dividends, then Dividend at present (D1) = 0.4 × Rs. 16.06 = Rs. 6.42



Now, Next expected dividend per share (D1) = D0 (1 + g) = Rs. 6.42 (1 + 0.06) = Rs. 6.81
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c. Here, Expected dividend (D1) = Rs. 6.81 We have Cost of retained earnings (ks) = + g = + 0.06 = 0.0851 + 0.06 = 14.51% Rowell Products’ stock is currently selling for Rs 60 a share. The firm is expected to earn Rs 5.40 per share this year and to pay a year-end dividend of Rs 3.60. a. If investors require a 9 percent return. What rate of growth must be expected for Rowell? b. If Rowell reinvests retained earnings in projects whose average return is equal to the stock’s expected rate of return, what will be next year’s EPS?



SOLUTION
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Given, Earnings per share (EPS) = Rs. 5.40 Year-end dividend (D1) = Rs. 3.60 Price of stock (P0) = Rs. 60 a. If k5 = 9 then, ks = + g or, 0.09 = + g or, g = 0.03 or, g = 3% ∴ The growth rate must be expected for Rowell is 3%. b. If average return is equal to the stock's expected return. Then, Next year's EPS = EPS (1 + g) = Rs. 5.40 (1 + 0.03) = Rs. 5.56 Yeti, Inc., has a target debt-equity ratio of 0.25. Its WACC is 10.8 percent, and the tax rate is 40 percent. a. If Yeti's cost of equity is 12 percent, what is its pretax cost of debt? b. If instead you know that the after-tax cost of debt is 4.8 percent, what is the cost of equity?



SOLUTION



Given, WACC = 10.8% Tax rate (t) = 40% Debt equity ratio = 0.25 Debt = 25 Equity = 100 Total assets = 125 ∴ =



344



8-16



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



= If cost of equity (ks) = 12% Then, WACC = ks × (1 - wd) + kdt × Wd 10.8% = 12% × 0.8 + kdt × 0.2 kdt = 6% ∴ Pretax cost of debt = = = 10% b. If after-tax cost of debt (kdt) = 4.8% Then, WACC = kdt × wd + ks × (1 - wd) 10.8% = 4.8% × 0.2 + ks × 0.8 or, ks = 12.30% Hotel Lumbini, Inc. has a target capital structure of 40 percent debt and 60 percent equity. The yield to maturity on the company’s outstanding bonds is 10 percent, and the company’s tax rate is 40 percent. Company’s WACC as 11.4 percent. What is the company’s cost of common equity?



SOLUTION



Given, Proportion of debt in target capital structure (wd) = 0.4 Proportion of equity in target capital structure (ws) = 0.6 Tax rate (t) = 40% Company's WACC = 11.4% Yield to maturity (YTM, kd) = 10% REQUIRED
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Company's cost of equity capital (ks). We have, kdt = kd (1 - t) = 10% (1 - 0.4) = 6% Now, weighted average cost of capital, WACC = kdt × wd + ks × ws or, 11.4% = 6% × 0.4 + ks + 0.6 or, ks = 15% K-Far Stores has launched an expansion program that should result in the saturation of the Bay Area marketing region of California in six years As a result, the company is predicting a growth in earnings of 12 percent for three years and 6 percent for the fourth through sixth years, after which it expects constant earnings forever. The company expects to increase its annual dividend per share, most recently Rs 2, in keeping with this growth pattern. Currently, the market price of the stock is Rs 25 per share. Estimate the company’s cost of equity capital.



SOLUTION



Here, Growth rate for the first 3 yrs. (gs1) = 12% per year Growth rate for 4th, 5th & 6th yr. (gs2) = 6%
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Growth rate each year thereafter (gn) = 0% (... Since the earnings are constant for the foreseeable future). Current dividend per share (D0) = Rs. 2 Current market price per share (P0) = Rs. 25 Let's us estimate the cost of equity (ks) by trial and error approach since at is a case of super normal growth stock. First of all let's find the dividend for 1st 6 yrs. D1 = D0 (1 + gs1) = 2(1 + 0.12) = 2.24 D2 = D1 (1 + gs2) = 2.24 (1 + 0.12) = 2.51 D3 = D2 (1 + gs1) = 2.51 (1 + 0.12) = 2.81 D4 = D3 (1 + gs2) = 2.81 (1 + 0.06) = 2.48 D5 = D4 (1 + gs2) = 2.98 (1 + 0.06) = 3.16 D6 = D5 (1 + gs2) = 3.16 (1 + 0.06) = 3.35 Now, let's find the values at different rates say 12% and 13%. Year



DPS



PVIF @ 12%



PV



PVIF @ 13%



PV



1 2 3 4 5 6



2.24 2.51 2.81 2.98 3.16 3.35



0.8929 0.7972 0.7118 0.6355 0.5674 0.5066



2 2 2 1.89 1.79 1.70



0.8850 0.7831 0.6931 0.6133 0.5428 0.4803



1.98 1.97 1.95 1.83 1.72 1.61



PV



11.38



Expected price of stock at the end of 6 yrs. (6) 6= PV of 6 = × PVIF12% 6th yr. At ks of 12%, PV of 6 = × PVIF12% 6th yrs. = 27.92 × 0.5066 = Rs. 14.14
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At ks of 13%, PV of 6



= × PVIF13% 6th yr. = 25.77 × 0.4803 = Rs. 12.38 Rates 12%



13%



PV of dividend



11.38



11.06



PV of



14.14



12.38



25.52



23.44



Total
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11.06



6



P0 at 12% = Rs. 25.52 P0 at 2% = Rs. 25 (given) P0 at 13% = Rs. 23.44 ∴ Ks lies between 12% & 13%. By interpolation, Ks = LR + (HR - LR) = 12% + (13% - 12%) = 12.25% So, cost of equity capital for K-Far Stores is 12.25%. The Laksmi Finance Company’s next expected dividend. D1, is Rs 12.72; its growth rate is 6 percent, and the stock now sells for Rs 160. New stock (external equity) can be sold to net the firm Rs 144 per share. a. What is LFC’s cost of retained earnings, ks? b. What is LFC’s percentage flotation cost, F? c. What is LFC’s cost of new common stock, ke?



SOLUTION
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Given, Next expected dividend (D1) = Rs. 12.72 Growth rate (g) = 6% Price of stock (P0) = Rs. 160 Price of new stock (external equity) (PN) = Rs. 144 a. Cost of retained earnings (ks) = + g = + 0.06 = 0.139 = 13.95% b. Here, Flotation cost = Rs. 160 - Rs. 144 = Rs. 16 ∴ % of LFC's flotation cost = × 100% = × 100% = 10% c. Cost of new common stock (ke) = + g = + 0.06 = 14.83% BT Company presently pays a dividend of Rs 6 per share and has a share price of Rs 80.
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a.



b.



c.



If this dividend was expected remain constant forever, what is the firm’s expected, or required, return on equity using a dividend discount model approach? If this dividend was expected to grow at a 5 percent rate forever, what is the firm’s expected, or required, return on equity using a dividend discount model approach? Instead of the situation in Part (b), suppose that the dividend was expected to grow at a 10 percent rate for three years and at 5 percent per year thereafter. Now what is the firm’s expected, or required, return on equity?
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ks
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= LR + × (HR - LR) = 13% + (14% - 13%) = 13% + × 1% = 13% + 0.9632% = 13.96% The Bheri Brick Company’s expected dividend per share is Rs 4 and it is expected to grow at a constant rate of 5 percent. Current price per share is Rs 40. Its before-tax cost of debt is 10 percent, and its marginal tax rate is 40 percent. The stock sells at book value. Using the following balance sheet, calculate Bheri’s after-tax weighted average cost of capital: Asset



SOLUTION



Given, Dividend (D0) = Rs. 6 Price of stock (P0) = Rs. 80 a. If dividend was expected remain constant forever, then Expected return of equity (ks) = × 100% = × 100% = 7.5% b. If dividend was expected to grow at a 5% forever, then, Expected return on equity (ks) = + g = + 0.05 = 0.0788 + 0.05 = 12.88% c. Expected growth rate for first three years (g) = 10% Expected growth rate after three years (g) = 5% Now,D1 = D0 (1 + g) = Rs. 6 (1 + 0.1) = Rs. 6.6 D2 = D1 (1 + g) = Rs. 6.6 (1 + 0.1) = Rs. 7.26 D3 = D2 (1 + g) = Rs. 7.26 (1 + 0.1) = Rs. 7.986 D4 = D3 (1 + g) = Rs. 7.986 (1 + 0.05) = Rs. 8.3853 P4 = = P0 = + + + or, Rs. 80 = + + + Then, let us calculate approximate kd ∴ Approximate kd = + g = + 0.05 = 0.1325 = 13.25% Let us try at 13% PV = + + + = Rs. 5.8407 + Rs. 5.653 + Rs. 4.898 + Rs. 72.6429 = Rs. 89.0669 > Rs. 80 So, let us try at 14% PV = + + + = Rs. 5.7895 + Rs. 5.5863 + Rs. 5.3903 + Rs. 62.8871 = Rs. 79.6532 < Rs. 80 Now, by interpolation,



Liabilities and Equity



Cash Accounts receivable Inventories Plant and equipment, net Total assets



Rs 10,000 Long-term debt 15,000 Equity 25,000 50,000



Rs. 40,000 60,000



Rs 100,000 Total assets



Rs 100,000



SOLUTION



Given, Expected dividend per share (D1) = Rs. 4 Growth rate (g) = 5% Current price (P0) = Rs. 40 Before tax cost of debt (kd) = 10% Marginal tax rate (t) = 40% After tax cost of debt (kdt) = 10% (1 - 0.4) = 6% REQUIRED



After-tax weighted average cost of capital (WACC). We have, Cost of equity (ks) = + g = + 0.05 = 0.15 = 15% Calculation of weighted cost of capital (WACC) Sources



Amount (Rs.)



Proportio n



Cost



Product



40,000 60,000



0.4 0.6



6% 15%



2.4% 9.0%



Debt Equity Total
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100,000



WACC



= 11.4%



Rapti Transport Company estimates that its WACC is 12 percent. The company is considering the following five investment projects: PROJECT A B C D E



SIZE Rs 2 million 1 million 3 million 1.5 million 2.5 million



RATE OF RETURN 15.0% 14.5 12.2 11.5 10.5
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Assume that each of these projects is just as risky as the firm’s existing assets and firm may accept all the projects or only some of them. Which set of projects should be accepted? SOLUTION



Here, WACC = 12% Project A B C D E



8-22



Size Rs. 2 1 3 1.5 2.5



Rate of return (IRR) m m m m m



15.0% 14.5% 12.2% 11.5% 10.5%



Result
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3,000; 8 percent coupon bonds outstanding, Rs 1,000 par value. 20 years to maturity, selling for 105 percent of par. Common stock: 90,000 shares outstanding, selling for R.45 per share; the beta is 1.20. Preferred stock: 13,000 shares of 12 percent preferred stock outstanding currently selling for Rs 108 per share. Market: 8 percent market risk premium and 6 percent risk-free rate. SOLUTION



IRR IRR IRR IRR IRR



> > > < 



WACC WACC WACC WACC WACC



Since, IRRs of project A, B & C are greater than WACC, Rapti transport company should accept project A, B & C. ST Company has sold an issue of Rs 12 cumulative preferred stock to the public at a price of Rs 84 per share. After issuance costs, ST Company netted Rs 80 per share. The company has a marginal tax rate of 40 percent. a. Calculate the after-tax cost of this preferred stock offering assuming that this stock is a perpetuity. b. If the stock is callable in five years at Rs 100 per share and investors expect it to be called at that time, what is the after-tax cost of this preferred stock offering?



SOLUTION



Given, Dividend (Dps) = Rs. 12 Price of preferred stock = Rs. 84 Net proceed (NP) = Rs. 80 Marginal tax rate (t) = 40% a. If the stock is a perpetuity, After tax cost of preferred stock (kps) = × 100% = × 100% = 15% b. Given, Call price = Rs. 100 Net proceed (NP) = Rs. 80 Callable period (n) = 5 yrs. Dividend (Dps) = Rs. 12 REQUIRED
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Debt:



After-tax cost of preferred stock (kps). We have, After-tax cost of preferred stock (kps) = × 100% = × 100% = × 100% = 18.46% Given the following information for Butawal Power Co. find the WACC. Assume the company's tax rate is 30 percent.



Given, In case of Debt Coupon interest = 8% Par value (M) = Rs. 1000 Maturity period (n) = 20 yrs. Selling price = 105% of par = 10% of Rs. 1000 = Rs. 1050 Tax rate (t) = 30% REQUIRED



After-tax cost of debt. We have, Before tax cost of debt = × 100% = × 100% = × 100% = 7.5% ∴ After-tax cost of debt (kdt) = kd (1 - t) = 7.5% (1 - 0.3) = 5.25% In case of preferred stock Dividend (Dps) = 12% i.e. Rs. 12 Selling price (P0) = Rs. 108 Then, Cost of preferred stock (kps) = × 100% = × 100% = 11.11% Incase of common stock Beta of stock (b) = 1.20 Risk premium = 8% Risk free rate (rf) = 6% Market return (rm) = Risk premium + Risk free rate = 8% = 6% = 14% Now, Cost of common stock (ks) = rf + (rm - rf) b = 6% + (14% - 6%) 1.20 = 15.6% Calculation of WACC
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Sources
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Amount (Rs.)



Proportion



Cost



Cost × Proportion



Debt Common stock Preferred stock



3,750,000 4,050,000 1,404,000



0.3661 0.4707 0.1632



5.25% 15.6% 11.11%



1.9220 7.3429 1.8132



Total



8604,000



1
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Sources Debt Preferred stock Equity



WACC = 11.08%



The Star Company has two divisions: health foods and specialty metals. Each division employs debt equal to 30 percent and preferred stock equal to 10 percent of its total requirements, with equity capital used for the remainder. The current borrowing rate is 15 percent, and the company’s tax rate is 40 percent. Presently, preferred stock can be sold yielding 13 percent. Star Company wishes to establish a minimum return standard for each division based on the risk of that division. This standard then would serve as the transfer price of capital to the division. The company has thought about using the capital-asset pricing model in this regard. It has identified two samples of companies, with modal value betas of .90 for health foods and 1.30 for specialty metals. (Assume that the sample companies had similar capital structures to that of Star Company.) The risk-free rate is presently 12 percent and the expected return on the market portfolio 17 percent. Using the CAPM approach, what weighted average required returns on investment would you recommend for these two divisions?



b.



Debt Preferred stock Equity



SOLUTION



Given information: Proportion of debt (Wd) = 30% i.e. 0.3 Proportion of preferred stock (Wp) = 10% i.e. 0.1 Proportion of common stock (Ws) = 60% i.e. 0.6 Company's tax rate (t) = 40% Current borrowing rate (kd) = 15% After-tax borrowing rate (kdt) = 15(1 - 0.4) = 9% Cost of preferred stock (kps) = 13% For health foods division, Beta of stock (b) = 0.9 For specially metals division, Beta of stock (b) = 1.30 Risk free rate (rf) = 12% Return on market (rm) = 17% Now, Cost of stock for health foods division (ks) = rf + (rm - rf) b = 12% + (17% - 12%) 0.9 = 16.5% Cost of stock for specially metals division (ks) = rf + (rm - rf) b = 12% + (17% - 12%) 1.3 = 18.5% Then, a. Weighted average required return for health foods division



Cost



Cost × Proportion



0.3 0.1 0.6



9% 13% 16.5%



2.7% 1.3% 9.9%



WACC =



13.9%



Weighted average required return for specialty metals division Sources
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Proportio n



Proportio n



Cost



Cost × Proportion



0.3 0.1 0.6



9% 13% 18.5%



2.7% 1.3% 11.1%



WACC =



15.1%



Salt Trading Corporation has a target capital structure of 40 percent common stock, 20 percent preferred stock, and 40 percent debt. Its cost of equity is 20 percent, the cost of preferred stock is 10 percent, and the cost of debt is 12 percent. The relevant tax rate is 30percent. a. What is S T Company's WACC? b. The company president has approached you about S T Company's capital structure. He wants to know why the company doesn't use more preferred stock financing, since it costs less than debt. What would you tell the president?



SOLUTION



Given, Proportion of common stock in target capital structure (WS) = 40% i.e. 0.4 Proportion of preferred stock in target capital structure (Wps) = 20% i.e. 0.2 Proportion of debt in target capital structure (Wd) = 40% i.e. 0.4 Cost of equity (ks) = 20% Cost of preferred stock (kps) = 10% Cost of debt (kd) = 12% Tax rate (t) = 30% After-tax cost of debt (kdt) = kd (1 - t) = 12% (1 - 0.3) = 8.4%
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Calculation of weighted average cost of capital (WACC) Sources Debt Preferred stock Equity
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Proportio n



Cost



Cost × Proportion



0.4 0.2 0.4



8.4% 10% 20%



3.36% 2% 8%



WACC =



13.36%
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8% preferred stock having face value of Rs 75 can be sold for Rs 72. A fee of Rs 2 per share must be paid to the underwriters. Common stock: The company’s common stock is currently selling for Rs 90 per share. The company expects to pay a dividend of Rs 4 per share at the end of the coming year. Its dividend payments, which represent a fixed payout of earnings over the past five years are given below: Year



Preferred stock is like hybrid type of financing alternative. It bears fixed rate of dividend out of profit. Therefore, despite low cost the excess use of preferred stock may propel the company towards more risky position. Snajivani Chemicals has a weighted average cost of capital of 17.8 percent. The company's cost of equity is 20 percent and its cost of debt before-tax is 15 percent. The tax rate is 40 percent. What is Sanjivani's target debt-equity ratio?



SOLUTION
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Given, Weighted average cost of capital (WACC) = 17.8% Company's cost of equity (ks) = 20% Before-tax cost of debt (kd) = 15% After-tax cost of debt (kdt) = 15% (1 - 0.4) = 9% Let, Weight (proportion) of debt in capital structure = W & Weight (proportion) of equity in capital structure = 1 - W Now, WACC = W × kd + (1 - W) × ks or, 17.8% = W × 9% + (1 - W) × 20% or, 17.8% = W × 9% + 20% - W × 20% or, - 11% × W = - 2.2% or, W = 0.2 or, 1 - W = 1 - 0.2 = 0.8 Then, Debt-equity ratio = = = 0.25 ∴ Sanjivani's target debt-equity ratio = 0.25. The ACE Company is interested in measuring its cost of specific types of capital as well as its overall capital cost. Current investigations indicate that the following costs would be associated with the sale of debt, preferred stock and common stock. The company has a 40 percent average tax rate.



Debt: The company can sell a 20 year, Rs 1,000 face value bond with a 6% coupon for Rs 970. an underwriting fee of 2% of the face value would be incurred in the process. Preferred stock:



Dividend 1986 1985 1984 1983 1982



Rs Rs Rs Rs Rs



3.74 3.495 3.266 3.053 2.853



It is expected that in order to sell the new common stock it must be under priced Rs 5 and therefore will reach the market at Rs 85 per share. The company must also pay a Rs 3 per share underwriting fee. a. Calculate the specific cost of each source of financing including retained earnings. b. Given the following book and market value data, calculate: (i) The weighted average cost of capital using book value weights, and (ii) The weighted average cost of capital using market value weights. Book and market values for each type of capital are as follows: Type of capital Long-term debt Preferred stock Common stock Retained earnings Total



c.



Book value



Market value



Rs 600,000 Rs 150,000 Rs 200,000 Rs 50,000



Rs 650,000 Rs 180,000 Rs 470,000



Rs 1000,000



Rs 1300,000



Compare the weighted average cost of capital calculated above. Explain how are they different.



SOLUTION



Here, In case of Debt, Face value (M) = Rs. 1,000 Coupon rate = 6% Maturity period (n) = 20 yrs. Selling price = Rs. 970 Under writing fee = 2% of face value = 0.02 × Rs. 1000 = Rs. 20 ∴ Net proceed (NP) = Rs. 970 - Rs. 20 = Rs. 950
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∴



Cost of debt after tax (kdt) = × (1 - t) = (1 - 0.4) = (1 - 0.4) = 0.0388 = 3.88% In case of preferred stock, Dividend (Dps)= 8% = 0.08 × 0.75 = Rs. 6 Selling price = Rs. 72 Under writing fee = Rs. 2 Net proceed (NP) = Rs. 72 - Rs. 2 = Rs. 70 Cost of preferred stock (kps) = = = 8.57% Incase of common stock For retained earnings, Price of common stock (P0) = Rs. 90 Expected dividend (D1) = Rs. 4 Now, D5 = D0 (1 + g)4 or, D1986 = D1982 (1 + g)4 or, Rs. 3.74 = 2.853 (1 + g)4 or, (1 + g)4 = 1.3109 or, 1 + g = (1.3109)1/4 or, g = 0.07 ∴ Cost of retained earnings (ks) = + g = + 0.07 = 11.44% For new common stock, Price of common stock (P0) = Rs. 85 - Rs. 3 = Rs. 82 ∴ Cost of new common stock (ke) = + g = + 0.07 = 11.88% a. Cost of debt (kdt) = 3.88% Cost of preferred stock (kps) = 8.57% Cost of retained earnings (ks) = 11.44% Cost of new common stock (ke) = 11.88% b.(i) Calculation of weighted average cost of capital using book value weights. Sources



Book value



Proportio n (W)



Cost



Cost × Proportio n



Debt (kdt)



Rs. 600,000



0.6



3.88%



2.328%



Preferred stock (kps)



Rs. 150,000



0.15



8.57%



1.286%



Retained earnings (ks)



Rs. 200,000



0.2



11.44%



2.288%



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t New common stock (ke) Rs. 50,000 0.05 11.88% 0.594% Rs. 10,00,000



(ii)



WACC =



6.496%



Calculation of weighted average cost of capital using market value weights.



Sources



Market Value



Proportio n (W)



Cost



Cost × Proportio n



Debt (kdt)



Rs. 650,000



0.50



3.88%



1.94%



Preferred stock (kps)



Rs. 180,000



0.14



8.57%



1.20%



New common stock (ke)



Rs. 470,000



0.36



11.88%



4.277%



WACC =



7.417%  7.42%



Rs. 1300,000



c.
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WACC computed using market value weight is more than WACC computed using book value weight because market value of equity is relatively higher than other sources and equity is most expensive. The Mechi Tea Company's EPS in 1994 was Rs 2. EPS in 1989 was Rs 1.36. The company pays out 40% of its earnings as dividend and the stock currently sells for Rs 21.60. The company expected an earning of Rs 10 million in 1995. Its optimal market value debt-asset ratio was 60% and the firm had no preferred stock outstanding. a. Calculate the growth rate in its earnings. b. Calculate the dividend per share expected in 1995. Assume that the growth rate calculated above will continue. c. What is the cost of retained earnings? d. What amount of retained earnings is expected in 1995? e. At what amount of total financing will the cost of equity increase? f. The sale of new stock would net the company Rs 18.36 per share. What is the company's percentage flotation cost? What is the cost of new common stock?



SOLUTION



Here, EPS in 1994 = Rs. 2 EPS in 1986 = Rs. 1.36 Payout ratio = 40% Price of stock = Rs. 21.60 Expected earning = Rs. 10 million Debt asset ratio = 60%
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a. Calculation of growth rate earning, Now, EPS in 1989 (1 + g)5 = EPS in 1994 or, Rs. 1.36 (1 + g)5 = Rs. 2 or, (1 + g)5 = 1.471 or, 1 + g = (1.471)1/5 or, g = 0.08 = 8% b. Assuming the growth rate calculated above will continue DPS 1995 = DPS 1994 (1 + g) Where DPS (1994) = Rs. 2 × 0.4 = Rs. 0.8 or, DPS 1995 = 0.8 (1 + 0.08) or, DPS in 1995 = Rs. 0.864 c. Cost of retained earning (ke) = + g = + 0.08 = + 0.08 = 0.12 = 12% d. Amount of retained earning expected in 1995 = Rs. 10m - 40% of Rs. 10m = Rs. 6m e. Break-point = = = 15 million So, cost of equity will increase above Rs. 15 million fund. f. Here, Price of new common stock (PN) = Rs. 18.36 Price of old common stock (P0) = Rs. 21.60 Flotation cost = P 0 - PN = Rs. 21.60 - Rs. 18.36 = Rs. 3.24 % of flotation cost = × 100% = × 100 = 15% Now, Cost of new common stock (ke) = + g = + 0.08 = 0.047 + 0.08 = 12.71% The total assets of Delta Company were Rs 60 million on Jan. 1, 1999. By the end of the year total assets are expected to be Rs 90 million (assume there is no short-term debt). The Company's capital structure as shown below is considered to be optimal: Sources Debt(10% coupon bonds) Preferred Stock(at 10.5%) Common Stock



Amount(Rs) 24 million 6 million 30 million
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Total



60 million



New bonds will have an 11% coupon rate and will be sold at par, preferred stock will have an 11.5% rate and will also be sold at par, common stock currently selling at Rs30 a share can be sold to net the Company Rs27 a share. The stockholders required rate of return is estimated to be 12%. It consists of a dividend yield of 4% and expected growth rate of 8%. Retained earnings are estimated to be Rs3 million. The marginal corporate tax rate is 40%. a. Assuming all asset expansion is included in the capital budget, what is the rupee amount of the capital budget? b. To maintain the present capital structure, how much of the capital budget must be financed by equity? c. How much of the new equity funds needed must be satisfied internally? How much externally? d. Calculate the cost of each of the equity components. e. At what level of capital expenditure will there be a break in marginal cost of capital schedule? f. Calculate the marginal cost of capital both below and above the break in the schedule. SOLUTION



Given, a. Here, Expected value of assets at the end of year = Rs. 90m Value of assets at present = Rs. 60m ∴ Required rupee amount of the capital budget = Rs. 30 b. The required amount of equity capital should be Rs. 15 million (50% of 30m) to maintain present capital structure c. Amount of equity capital = Rs. 15 m Estimated retained earning = Rs. 3m ∴ New equity fund needed = Rs. 12m d. Cost of retained earning (ks) = Dividend yield + Growth rate = 4% + 8% = 12% Cost of new equity (ke) = + g = +g = = 0.1244 = 12.44% Where, P0 = Selling price = Rs. 30 NP = Net proceed = Rs. 27 e. Here, Retained earnings = Rs. 3 m Weight of equity = = 0.5 ∴ Breaking points = = = 6m f. Calculation of marginal cost of capital Here,
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(i)



Debt before tax (kd) = 11% Debt after tax (kdt)= 11% (1 - 0.4) = 6.6% Cost of preferred stock (kps) = 11.5% Cost of retained earning (ks) = 12% Cost of new equity (ke) = 12.44% Marginal cost of capital below the breaking points Sources



Debt Preferred stock Equity (R/E)



Amount



Proportio n (W)



(ii)



f.



a. Cost



Cost × Proportio n



0.4



6.6%



2.64%



6m



0.1



11.5%



1.15%



30 m



0.5



12%



6%



MCC =



9.79%



Debt Preferred stock Equity (R/E)



Amount



Proportio n (W)



24 m 6m 30 m



Cost



Cost × Proportio n



0.4



6.6%



2.64%



0.1



11.5%



1.15%



0.5



12.44%



6.22%



MCC =



10.01%



60 m



Calculate the WACC (1) below and (2) above the break in the MCC schedule. Plot the MCC schedule. Also, draw in an IOS schedule that is consistent with both the MCC schedule and the projected capital budget. (Any IOS schedule that is consistent will do.)



SOLUTION



b.



(i)



Marginal cost of capital above the breaking points Sources
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e.



24 m



60 m
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On January 1, 1996, the total assets of the Dexter Company were Rs 270 million. The firm’s present capital structure, which follows, is considered to be optimal. Assume that there is no short-term debt. Long-term debt Rs 135,000,000 Common equity 135,000,000 Total liabilities and equity Rs 270,000,000



New bonds will have a 10 percent coupon rate and will be sold at par. Common stock, currently selling at Rs 60 a share, can be sold to net the company Rs 54 a share. Stockholders’ required rate of return is estimated to be 12 percent, consisting of a dividend yield of 4 percent and an expected growth rate of 8 percent. (The next expected dividend is Rs 2.40, so Rs 2.40/ Rs 60 = 4%). Retained earnings are estimated to be Rs 13.5 million. The marginal tax rate is 40 percent. Assuming that all asset expansion (gross expenditures for fixed assets plus related working capital) is included in the capital budget, the dollar amount of the capital budget, ignoring depreciation, is Rs 135 million. a. To maintain the present capital structure, how much of the capital budget must Dexter finance by equity? b. How much of the new equity funds needed must be generated internally? Externally? c. Calculate the cost of each of the equity components. d. At what level of capital expenditure will there be a break in Dexter’s MCC schedule?



(ii)



d.



The required amount of equity capital should be Rs. 67,500,000 (50% of 135,000,000) to maintain present capital structure. Here, Next expected dividend (D1) = Rs. 2.4 Selling price (P0) = Rs. 60 Net proceed (NP) = Rs. 54 Growth rate (g) = 8% Cost of retained earning (ks) = +g = + 0.08 = 0.04 + 0.08 = 0.12 = 12% Cost of new common stock (ke) = + g = + 0.08 = 0.044 + 0.08 = 0.1244 = 12.44% Break-point = = = Rs. 270,000,000 Where, Amount of R/E = Rs. 13500,000 Weight of equity = 135,000,000 270,000,000
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e.



(i)



Computation of MCC schedule: Cost of retained earning (ks) = 12% Cost of new common stock (ke) = 12.63% Cost of long-term debt (kdt) = 10% (1 - 0.4) = 6% Marginal cost of capital schedule below break point.



Sources



Amount



Proportio n



Long-term debt



Rs. 135,000,000



Common equity (R/E)



Rs. 135,000,000



(ii)



Cost



Cost × Proportio n



0.5



6%



3%



0.5



12%



6%



MCC =



9%



Marginal cost of capital schedule above break point



Sources



Amount



Proportio n



Long-term debt



Rs. 135,000,000



0.5



6%



3%



Common equity



Rs. 135,000,000



0.5



12.44%



6.44%



MCC =



9.44%



8-31



Cost



Cost × Proportio n



Filter Manufacturing has 8.2 million shares of common stock outstanding. The current share price is Rs 52, and the book value per share if Rs 5. Filter Manufacturing also has tow bond issues outstanding. The first bond issue has a face value of Rs 70 million, an 8 percent coupon, and sells for 104 percent of par. The second issue has a face value of Rs 50 million, a 7.5 percent coupon, and sells for 97 percent of par. The first issue matures in 10 years, the second in 6 years. a. What are Filer's capital structure weighs on a book value basis? b. What are Filer's capital structure weights on a market value basis? c. Which are more relevant, the book or market value weights? Why?



SOLUTION



Given information, Number of shares outstanding Market share price Book value per share Face value of first bond Coupon rate of first bond Selling price of first bond



= 8.2 million = Rs. 52 = Rs. 5 = 70 million = 8% = 104% of par = 104 × 70 m = 72.80 m Maturity period of first bond = 10 years Face value of second bond = 50 million Coupon interest of second bond = 7.5% Selling price of second bond = 97% of par = 0.97 × 50 m
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= 48.5m Maturity period of second bond = 6 years a. Book value of bond = Rs. 70 m + Rs. 50 m = Rs. 120 m Book value of common stock = Book value per share × No. of shares = Rs. 5 × 8.2 m = Rs. 41 m Total book value of the firm = Book value of bond +Book value of common stock = (Rs. 70 m + Rs. 50 m) + Rs. 41 m = Rs. 161 m Now, Weight of common stock (We) = = = 0.255 & Weight of debt = 1 - We = 1 - 0.255 = 0.745 b. Here, Market value of bond = Rs. 72.80m + 48.5m = 121.30m Market value of common stock = Market value per share × No. of share = Rs. 52 × 8.2 m = Rs. 426.40 m Total market value of the firm = Market value of the bond + Market value of common stock = Rs. 121.30 m + Rs. 426.40 m = Rs. 547.70 m ∴ Weight of common stock (we) = = = 0.779 & Weight of bond (wd) = 1 - we = 1 - 0.779 = 0.221 c. Market value weights are more relevant than the book value weights because market value concerns more for the investors than does the book value. 8-32 National Electric Company (NEC) uses only debt and equity. It can borrow unlimited amounts at an interest rate of 10% as long as it finances at its target capital structure, which calls for 45 percent debt and 55 percent common equity. Its last dividend was Rs 2; its expected constant growth rate is 4 percent; its stock sells at a price of Rs 25; and new stock would net the company Rs 20 per share after flotation costs. NEC's marginal tax rate is 40 percent, and it expects to have Rs 100 million of retained earnings this year. Two projects are available: Project A has a cost of Rs 200 million and a rate of return of 13 percent, while Project B has a cost of Rs 125 million and a rate of return of 10 percent. All the company’s potential projects are equally risky.
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a. b.



What is NEC’s cost of equity from newly issued stock? What is NEC’s marginal cost of capital; i.e., what WACC cost rate should if use to evaluate capital budgeting projects ( these two projects plus any others that might arise during the year, provided the cost of capital schedule remains as it is currently)?
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a.



PB = b.



3.







F o r m u la e 1.



a n d



E q u a tio n s



The Payback Period



H E



The Accounting Rate of Return ARR = = =



4.



Net Present Value NPV = - CF0



or,



NPV =



5.



The Internal Rate of Return



a.



Even Cash flow



- CF0



IRR = RL + × (RH - RL) b.



Uneven Cash flow IRR = RL + × (RH - RL)



6.



Modified Internal Rate of Return TV = CIFt (1 + k)n - t PV = PVCOF =



7.



Profitability Index (PI) PI =



or,



•



T



The Discounted Payback Period DPB = NF - 1 +



Given information, Last dividend (D0) = Rs. 2 Interest rate = 10% Weight of debt in capital structure (Wd) = 0.45 Weight of common equity in capital structure (Ws) = 0.55 Expected constant growth rate (g) = 4% Selling price of stock (P0) = Rs. 25 Net proceed of new stock (NP) = Rs. 20 Tax rate (t) = 40% Amount of retained earning = Rs. 100 m Cost of project 'A' = Rs. 200 m Cost of project 'B' = Rs. 125 m Rate of return of project A, (kA) = 13% Rate of return of project B, (kB) = 10% a. Cost of newly issued stock, (ke)= + g = + 0.04 = 14.4% b. Cost of retained earning (ks) = + g = + 0.04 = 0.083 + 0.04 = 0.1232 = 12.32%



A P I T A L



Uneven Cash flow PB = NF - 1 +



2.



SOLUTION



C



Even Cash flow



BA BU



S I C



O F



D G E T I N G



PI =
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•



P r o b le m s



&
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Now, NPV = 100,000 × PVIFA10%, 8 years - 500,000 = 100,000 × 5.3349 - 500,000 = 533,490 - 500,000 = Rs. 33,490 The net present value of the project is Rs. 33,490 d. No, you should not reject the project. Since, NPV of the project is positive, it is acceptable. Project with positive NPV maximizes the wealth of the owner of the business. e. Calculation of the IRR of the project: (i) Payback period as calculated in (a) is 5.0 years. (ii) Looking at the PVIFA table across 8th year, we find that 5.0 lies in between 11 percent and 12 percent discount rate. PVIFA at 11 percent is 5.1461 and 4.9676 at 12 percent. (iii) We know that IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate PVIFAL = Present value interest factors for annuity at lower discount rate PVIFAH = Present value interest factor for annuity at higher discount rate PB = Payback period Now, IRR = 11 + × (12 - 11) = 11.82% The IRR of the project is greater than the required rate of return. So the project should be installed. e. Calculation of discounted payback period Computation of cumulative discounted cash flows



S o lu t io n s



9-1



You are considering to install a paper recycle plant. The project will cost Rs 500,000. Annual net cash inflow of the project will be Rs 100, 000 for 8 years. a. Calculate payback period of the project. b. Should you accept this project if the maximum cost recovery time is 5 years? c. The required rate of return for a project is 10. What is the NPV of the project? d. Based on your calculation in (c), should you reject the project? e. What is the IRR of the project? Should you accept the project? f. What is the discounted payback period of the project? Assume 10% required rate of return. SOLUTION a. Calculation of payback period: We know that the payback period is given by PB = Where, PB = Payback period CF0 = Cost of project/Initial investment CFA = Annual net cash inflows Now, PB = = 5.0 years The payback period of the project is 5 years. b. Since the payback period is equal to the maximum cost recovery time, the project is acceptable. c. Calculation of net present value of the project. We know that the net present value is given by NPV = CFA × PVIFAK, n - CF0 Where, NPV = Net present value CF0 = Cost of the project CFA = Annual net cash inflows K = Cost of capital or required rate of return n = Project's expected life PVIFA = Present value interest factor for an annuity.



Years



Net cash flows (Rs.)



PV factor at 10%



Discounted cash flow (Rs.)



Cumulative discounted cash flows (Rs.)



0 1-5 6 7 8



(500,000) 100,000 100,000 100,000 100,000



1.0000 3.7908 0.5645 0.5132 0.4665



(500,000) 379,080 56,450 51,320 46,650



(500,000) (120,920) (64,470) (13,150) 33,500



We know that DPB is given by DPB = NF - 1 + Where, DPB NF–1 IF



= = =



DCFF Now,



=



Discounted payback period Year before full recovery of original investment Unrecovered cost at the beginning of the year of full recovery of original investment Discounted cash flow during the year of full recovery of original investment.



DPB = 7 + = 7.28 years The discounted payback period of the project is 7.28 years.
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F i n a n c i a l A n a l343 y sis You are considering to enter into transportation business. A passenger vehicle costs Rs 2,000,000 and it will ploy Kathmandu to Pokhara daily for 5 years to come. Annual net cash inflows for five years will be as follows:



Year



a. b. c. d. e. f. SOLUTION a.



Cash Flows (in Rs )



0 (2,000,000) 1 800,000 2 700,000 3 650,000 4 600,000 5 800,000 What is the payback period of the project? Should it be accepted if maximum cost recovery period is 4 years? The required rate of return of the project is 10%. What is the NPV of the project? Based on your calculation in (c), should you reject the project? What is the IRR of the project? Should you accept the project? What is the discounted payback period of the project? Assume 10% required rate of return. Calculation of cumulative cash flows Years 0 1 2 3 4 5



Net cash flows (Rs.)



Cumulative cash flows (Rs.)



(2,000,000) 800,000 700,000 650,000 600,000 800,000



(2,000,000) (1,200,000) (500,000) 150,000 750,000 1,550,000



We know that payback period is given by PB = NF - 1 +
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Where, PB NF - 1 IF



= = =



CFF



=



Payback period Year before full recovery of original investment Unrecovered cost at the beginning of the year of full recovery of original investment. Cash flow during the year of full recovery of original investment.



Now, PB = 2 + = 2.77 years The payback period of the project is 2.77 years. b. Since the payback period is less than the maximum cost recovery period, the project should be accepted. c. Calculation of net present value of the project: We know that the NPV is given by: NPV = - CF0 Where, NPV = Net present value CF0 = Cost of the project/original investment K = Required rate of return CFt = Expected net cash flow at period t n = Life of project Calculation of NPV Years 0 1 2 3 4 5



Net cash flows (Rs.)



PV factor @ 10%



Present value (Rs.)



1.0000 0.9091 0.8264 0.7513 0.6830 0.6209



(2,000,000) 727,280 578,480 488,345 409,800 496,720



NPV



Rs. 700,625



(2,000,000) 800,000 700,000 650,000 600,000 800,000



The net present value of the project is Rs. 700,625. [Note: The NPV using calculator would be Rs. 700,684.88] d. No, you should not reject the project. The NPV of the project is positive. Project with positive NPV maximizes the wealth of the owner of the business. e. Calculation of IRR of the project: (i) Fake annuity = = Rs. 710,000 (ii) Fake payback = = 2.8169 (iii) Looking at the PVIFA table across 5th year, we find that 2.8169 lies in between 22 percent and 23 percent discount rate. PVIFA at 23 percent is closest to 2.8169. (iv) Trial and error table: Years



Net cash flows (Rs.)



PV factor at 23%



PV



PV factor @ 24%



PV



0 1 2 3 4



(2,000,000) 800,000 700,000 650,000 600,000



1.0000 0.8130 0.6610 0.5374 0.4369



(2,000,000) 650,400 462,700 349,310 262,140



1.00 0.8065 0.6504 0.5245 0.4230



(2,000,000) 645,200 455,280 340,925 253,800
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5



800,000



0.3552 NPV



284,160 Rs. 8,710



0.3411 NPV
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NPV = Net present value CFA = Annual net cash inflows K = Cost of capital n = Life of project PVIFA = Present value interest factor for an annuity CF0 = Original investment



272,880 (Rs. 31,915)



Now, We know that the project's IRR lies in between 23 percent and 24 percent. So, let us interpolate using the following equation: IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate NPVL = Net present value at lower discount rate NPVH = Net present value at higher discount rate Now, IRR = 23 + × (24 - 23) = 23 + × 1 = 23.21% The IRR of the project is 23.21% which is greater than the required rate of return. So, the project should be accepted. f. Calculation of cumulative discounted cash flows: Years



Net cash flows (Rs.)



PV factor at 10%



Discounted cash flow (Rs.)



Cumulative discounted cash flows (Rs.)



0 1 2 3 4 5



(2,000,000) 800,000 700,000 650,000 600,000 800,000



1.0000 0.9091 0.8264 0.7513 0.6830 0.6209



(2,000,000) 727,280 578,480 488,345 409,800 496,720



(2,000,000) (1,272,720) (694,240) (205,895) 203,905 700,625



We know that DPB is given by, DPB = NF - 1 + Where, DPB = Discounted payback period NF - 1 = Year before full recovery of original investment. IF = Unrecovered cost at the beginning of the year of full recovery of original investment DCFF = Discounted cash flow during the year of full recovery of original investment Now, DPB = 3 + = 3.50 years The discounted payback period of the project is 3.50 years. 9-3 You have two mutually exclusive projects. Project A costs Rs 10,000,000. It will yield the expected annual cash inflow stream of Rs 2,200,000 for 7 years. Project B is more capital intensive. It costs Rs 12,000,000 and yield the annual expected cash flow stream of Rs 2,500,000 for 7 years. Your cost of capital is 10%. a. Calculate NPV and IRR. b. Which project should you accept? And why? SOLUTION a. Calculation of net present value We know that the NPV is given by NPV = CFA × PVIFAK,n - CF0 Where,



Now, NPV



9-4



= 2,200,000 × PVIFA10%, 7 years - 10,000,000 = 2,200,000 × 4.8684 - 10,000,000 = Rs. 710,480 NPV of project B: NPV = 2,500,000 × PVIFA10%, 7 years - 12,000,000 = 2,500,000 × 4.8684 - 12,000,000 = Rs. 171,000 Calculation of IRR: Project A (i) Payback period = = 4.5455 years (ii) Looking at the PVIFA table across 7th year, we find that 4.5455 lies in between 12 percent and 13 percent discount rate. PVIFA at 12 percent and 13 percent are 4.5638 and 4.4226 respectively. (iii) We know that the IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate PB = Payback period PVIFAL = Present value interest factor for an annuity at lower discount rate PVIFAH = Present value interest factor for an annuity at higher discount rate Now, IRR = 12 + × (13 - 12) = 12.13% Calculation of IRR: Project B (i) Payback period = = 4.80 years (ii) Looking at the PVIFA table across 7th year, we find that 4.80 lies in between 10 percent and 11 percent discount rate. PVIFA at 10 percent is 4.8684 and PVIFA at 11 percent is 4.7122. (iii) We know that the IRR is given by: IRR = RL + × (RH - RL) = 10 + × (11 - 10) = 10.44% (b) The NPV of project A is greater than that of project B. Similarly, the IRR of project A is higher than that of project B. Thus, the selection of project A maximizes the value of the owner of the business. So, project A should be selected. You are considering two independent projects. Project A costs Rs 500,000. The expected annual after tax cash inflow is Rs 120,000. Project B costs Rs 750,000. The expected annual after tax cash inflow is Rs 200,000. Life of both projects is 7 years. Your required rate of return is 10%. Assume that you do not have any budget constraints. a. Calculate payback period of each project. b. Calculate NPV of each project. c. Calculate IRR of each project. d. Which project (s) should be accepted?



F i n a n c i a l A n a l343 y sis SOLUTION a. Calculation of payback period We know that the PB is given by PB = Where, PB = Payback period CF0 = Cost of project/initial investment CFA = Annual net cash inflows Now, PB of project A: PB = = 4.1667 years PB of project B: PB = = 3.75 years The payback period of project A is 4.1667 years and that of project B is 3.75 years. b. Calculation of net present value: We know that the NPV is given by: NPV = CFA × PVIFAK, n - CF0 Where, NPV = Net present value CFA = Annual net cash inflows CF0 = Cost of project K= Required rate of return n = Life of project PVIFA = Present value interest factor for an annuity Now, NPV of project A: NPV = 120,000 × PVIFA10%, 7 years - 500,000 = 120,000 × 4.8684 - 500,000 = Rs. 84,208 NPV of project B: NPV = 200,000 × 4.8684 - 750,000 = Rs. 236,680 The NPV of project A is Rs. 84,208 and that of project B is Rs. 236,680. c. Calculation of IRR: IRR of project A: (i) Payback period as calculated in (a) is 4.1667 years (ii) Looking at the PVIFA table across 7th years, we find that 4.1667 lies in between 14 percent and 15 percent discount rate. PVIFA at 14 percent and 15 percent are 4.2883 and 4.1604 respectively.
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(iii)



We know that the IRR is given by IRR = RL + × (RH - RL) Where, IRR = Internal rate of return RL = Lower discount rate RH = Higher discount rate PB = Payback period PVIFAL = Present value interest factor for an annuity at lower discount rate PVIFAH = Present value interest factor for an annuity at higher discount rate Now, IRR = 14 + × (15 - 14) = 14.95% IRR of project B (i) Payback period as calculated in (a) is 3.75 years. (ii) Looking at the PVIFA table across 7th year, we find that 3.75 lies in between 18 percent and 19 percent discount rate. PVIFA at 18 percent and 19 percent are 3.8115 and 3.7057 respectively. (iii) We know that the IRR is given by: IRR = RL + × (RH - RL) = 18 + × (19 - 18) = 18.58% The IRR of project A and project B are 14.95% and 18.58% respectively. d. Both project A and project B should be accepted because both projects have payback period less than project life, positive NPV and IRR greater than required rate of return. 9-5 Pokhara Sub-Municipal Corporation is planning to purchase Suction Vehicle for cleaning the septic tank. There are two types of vehicle—one with jetting machine and next without jetting machine. Suction vehicle with jetting machine costs Rs 15,000,000. Pokhara Sub-Municipal Corporation charges for its service. It estimates that it will generate the annual net cash flows of Rs 2,500,000 for 10 years. The second type of vehicle costs Rs 1,800,000 and generates the annual net cash flows of Rs 2,500,000 for next 10 years. Required rate of return of Pokhara Sub-municipal Corporation is 8%. a. Calculate NPV, IRR and payback period for each project. b. If these vehicles are considered as independent vehicles which vehicle(s) should be purchased? c. If these vehicles are mutually exclusive, which vehicle should be purchased? SOLUTION Calculation of payback period: We know that the PB is given by PB = Where, PB = Payback period CF0 = Cost of project CFA = Annual net cash inflows Now, PB of Suction Vehicle with Jetting machine: PB = = 6 years PB of Suction Vehicle without Jetting machine: PB = = 6.67 years The payback period of Suction vehicle with Jetting machine is 6 years and without jetting machine is 6.67 years.



F i n a n c i a l A n a l343 y sis Calculation of NPV: We know that the NPV is given by NPV = CFA × PVIFAK, n × CF0 Where, NPV = Net present value CFA = Annual net cash inflows CF0 = Cost of project K= Required rate of return n = Life of project PVIFA = Present value interest factor for an annuity Now, NPV of Suction Vehicle with Jetting machine: NPV = 2,500,000 × PVIFA8%, 10 years - 15,000,000 = 2,500,000 × 6.7101 - 15,000,000 = Rs. 1,775,250 NPV of Suction Vehicle without Jetting machine: NPV = 1,800,000 × PVIFA8%, 10 years - 12,000,000 = 1,800,000 × 6.7101 - 12,000,000 = Rs. 78,180 The NPV of Suction Vehicle with Jetting machine is Rs. 1,775,250 and without Jetting machine is Rs. 78,180. Calculation of IRR: IRR of Suction Vehicle with Jetting machine: (i) Payback period as calculated above is 6 years. (ii) Looking at PVIFA table across 10th year, we find that 6 lies in between 10 percent and 11 percent discount rate. PVIFA at 10 percent is 6.1446 and PVIFA at 11 percent is 5.8892.. (iii) We know that the IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate PVIFAL = Present value interest factors for an annuity at lower discount rate PVIFAH = Present value interest factor for an annuity at higher discount rate PB = Payback period Now, IRR = 10 + × (11 - 10) = 10.57% IRR of Suction Vehicle without Jetting machine: (i) Payback period as calculated above is 6.6667 years. (ii) Looking at PVIFA table across 10th years, we find that 6.6667 lies in between 8 percent and 9 percent discount rate. PVIFA at 8 percent and 9 percent are 6.7101 and 6.4177 respectively. (iii) We know that the IRR is given by: IRR = RL + × (RH - RL) = 8 + × (9 - 8) = 8.15% The IRR of Suction Vehicle with Jetting machine is 10.57% and without Jetting machine is 8.15%.
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(b)



Both Suction Vehicle with Jetting machine and Suction Vehicle without jetting machine have payback period less than their lives, positive NPV and IRR greater than required rate of return. So, if these vehicles are independent Pokhara sub-municipal corporation should purchase both vehicles. (c) If these vehicles are mutually exclusive, Pokhara sub-municipal corporation should purchase Suction Vehicle with Jetting machine because it has lower payback period, higher NPV and higher IRR. Office of the Controller of Examination, T.U is considering to purchase a van to transport the answer books of the students. It invited the tenders from suppliers. Bhaju Ratna Trading House and Shipardi Trading submitted the tenders. Invoice price and operating cost of each van to be supplied by Bhaju Ratna Trading Houseare and Shipardi Trading Houseas are as follows:



9-6



Year



Project P



Project Q



0



Rs (2,500,000)



Rs (1,500,000)



1



Rs (100,000)



Rs (125,000)



2



Rs (125,000)



Rs (150,000)



3



Rs (150,000)



Rs (185,000)



4



Rs (160,000)



Rs (200,000)



5



Rs (180,000)



Rs (250,000)



Which tender should be accepted if the opportunity cost of T.U is 10%? SOLUTION Calculation of present value of cost of each van: Years



PV Factor @ 10%



0 1 2 3 4 5
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1.0000 0.9091 0.8264 0.7513 0.6830 0.6209



Bhaju Ratna



Shipardi Trading



Cash flows PV of cost (Rs.) (Rs.)



Cash flows PV of cost (Rs.) (Rs.)



(2,500,000) (100,000) (125,000) (150,000) (160,000) (180,000)



(2,500,000) (90,910) (103,300) (112,695) (109,280) (111,762)



(1,500,000) (125,000) (150,000 (185,000) (200,000) (250,000)



(1,500,000) (113,637.5) (123,960) (138,990.5) (136,600) (155,225)



Total



(3,027,947)



Total



(2,168,413)



The present value of cost of the Van tenderd by Bhaju Ratna Trading House is Rs. 3,027,947. Similarly, the present value of cost of the Van tendered by Shipardi Trading is Rs. 2,168,413. Thus, the Van tendered by Shipardi Trading is cheaper than that of Bhaju Ratna Trading House. So, the tendered submitted by Shipardi Trading should be accepted. Following are the cash flows of equally risky Project P and Project Q: Year



Project P



Project Q



0



Rs(500,000)



Rs (350,000)



1



120,000



150,000



2



120,000



100,000



3



120,000



80,000



4



120,000



60,000



5



120,000



90,000
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= 6.41% Suppose you are a Project Manager and you have to recommend one of these projects for the approval of Board of Directors. If required rate of return on this projects is 10%, which project would you recommend using NPV and IRR decision criteria? SOLUTION Calculation of net present value: Project P We know that NPV is given by NPV = CFA × PVIFAK, n - CF0 Where, NPV = Net present value CFA = Annual net cash inflows CF0 = Cost of project K = Required rate of return n = Project's expected life PVIFA = Present value interest factor for an annuity Now, NPV = 120,000 × PVIFA10%, 5 years - 500,000 = 120,000 × 3.7908 - 500,000 = (Rs. 45,104) Project Q Years



Net cash flows (Rs.)



PV factor at 10%



PV



0 1 2 3 4 5



(350,000) 150,000 100,000 80,000 60,000 90,000



1.0000 0.9091 0.8264 0.7513 0.6830 0.6209



(350,000) 136,365 82,640 60,104 40,980 55,881



NPV



Rs.25,970



The net present value of project P is (Rs. 45,104) and that of project Q is Rs. 25,970. Calculation of IRR: Project P: (i) Payback period = = 4.1667 years (ii) Looking at PVIFA table across 5th year, we find that 4.1667 lies in between 6 percent and 7 percent discount rate. PVIFA at 6 percent is 4.2124 and PVIFA a 7 percent is 4.1002. (iii) We know that the IRR is given by: IRR = RL + × (RH - RL) Where, IRR = Internal rate of return RL = Lower discount rate RH = Higher discount rate PB = Payback period PVIFAL = Present value interest factor for annuity at lower discount rate. PVIFAH = Present value interest factor for annuity at higher discount rate. Now, IRR = 6 + × (7 - 6)
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Project Q: (i) (ii) (iii)



(iv)



Fake annuity = = Rs. 96,000 Fake payback = = 3.6458 years Looking at PVIFA table across 5th year, we find that 3.6458 lies in between 11 percent and 12 percent discount rates. PVIFA at 12 percent is closest to 3.6458. Since the cash inflows in the earlier years are larger than average cash flows, the IRR should be greater than 12 percent. Trial and error table.
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Project A and Project B are mutually exclusive projects. Project A yields higher return early and lower return in later years. Project B yields lower return early and higher return in later years. Followings are the net cash flows of these projects:



Year



Project B



0



Rs(5,000,000)



Rs (5,000,000)



1



2,500,000



50,000



(350,000) 131,580 76,950 54,000 35,526 46,746



2



2,000,000



300,000



3



1,000,000



800,000



4



500,000



1,200,000



5



200,000



1,500,000



(Rs. 5,198)



6



100,000



2,000,000



7



50,000



3,000,000



Year s



Net cash flows (Rs.)



PV factor at 13%



PV



PV factor at 14%



PV



0 1 2 3 4 5



(350,000) 150,000 100,000 80,000 60,000 90,000



1.0000 0.8850 0.7831 0.6931 0.6133 0.5428



(350,000) 132,750 78,310 55,448 36,798 48,852



1.00 0.8772 0.7695 0.6750 0.5921 0.5194



NPV



Rs. 2,158



NPV



Now, we know that the project's IRR lies in between 12 percent and 14 percent. So, let us interpolate using the following equation: IRR = RL + × (RH - RL) Where, RL = Lower discount rate



If the cost of capital is 10%, which project should be accepted? SOLUTION Calculation of net present value (NPV) Years



RH = Higher discount rate NPVL = Net present value at lower discount rate. NPVH = Net present value at higher discount rate.



PV Factor @ 10%



0 1 2 3 4 5 6 7



Now, IRR



Project A



= 12 + × (13 - 12) = 12 + × 1 = 12.29%



The IRR of project P is 6.41 percent and that of project Q is 13.29 percent. The NPV of project A is negative and its IRR is less than required rate of return, so it is not acceptable. Project Q's NPS is positive and it's IRR is also greater than required rate of return, so this project is acceptable. Thus, project Q is recommended to the board of directors for approval. 9-9



1.00 0.9091 0.8264 0.7513 0.6830 0.6209 0.5645 0.5132



Project A



Project B



Cash flows (Rs.)



PV (Rs.)



Cash flows (Rs.)



PV (Rs.)



(5,000,000) 2,500,000 2,000,000 1,000,000 500,000 200,000 100,000 50,000



(5,000,000) 2,272,750 1,652,800 751,300 341,500 124,180 56,450 25,660



(5,000,000) 50,000 300,000 800,000 1,200,000 1,500,000 2,000,000 3,000,000



(5,000,000) 45,455 247,920 601,040 819,600 931,350 1,129,000 1,539,600



NPV



Rs. 224,640



NPV



Rs. 331,965



Decision: Project B should be accepted because its NPV is greater than that of project B. Project C and Project D are mutually exclusive projects. The cash flows of these projects are as follows :



Year



Project A



Project B



0



Rs(500,000)



Rs (500,000)



1



250,000



0



2



200,000



0



3



100,000



0



4



50,000



0
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5



20,000



0



6



10,000



0



7



5,000



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t SOLUTION Calculation of net present value (NPV) Years



950,000



If the cost of capital is 10%, which project should be accepted?



0 1 2 3 4 5 6 7
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PV Factor @ 10% 1.0000 0.9091 0.8264 0.7513 0.6830 0.6209 0.5645 0.5132



Project A



Project B



Cash flows (Rs.)



PV (Rs.)



Cash flows (Rs.)



PV (Rs.)



(500,000) 250,000 200,000 100,000 50,000 20,000 10,000 5,000



(500,000) 227,275 165,280 75,130 34,150 12,418 5,645 2,566



(500,000) 0 0 0 0 0 0 950,000



(500,000) 0 0 0 0 0 0 487,540



NPV



Rs. 22,464



NPV



(Rs. 12,460)



Decision: NPV of project A is positive, so project A should be accepted. Project B is not acceptable as its NPV is negative. Generation X, Inc., has identified the following two mutually exclusive projects: Year 0 1 2 3 4



Cash Flow (A) − Rs 2,600 4,000 5,000 6,000 1,000



Cash Flow (B) − Rs 11,000 1,000 6,000 5,000 5,000



a.



What is the internal rate of return for each of these projects? If you apply the IRR decision rule, which project should the company accept? Is this decision necessarily correct?



b.



If the required return is 11 percent, what is the NPV for each of these projects? Which project will you choose if you apply the NPV decision rule?



c.



If there were a conflict between IRR and NPV criterion rules, how would choose the project?



d. Why the projects become mutually exclusive? SOLUTION a. Calculation of internal rate of return: Project A: (i) Fake annuity = = Rs. 4,000 (ii) Fake payback = = 0.65 (iii) Looking at PVIFA table across 4th year, we find that 0.65 lies above 40 percent discount rate. Sine the cash inflows in the earlier years are larger than average cash flows, the IRR should be greater than 40 percent.
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(iv)
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Trial and error table:



Year s



Net cash flows (Rs.)



PV factor at 162%



PV



PV factor at 163%



PV



0 1 2 3 4



(2,600) 4,000 5,000 6,000 1,000



1.0000 0.3817 0.1457 0.0556 0.0212



(2,600) 1,527 729 334 21



1.0000 0.3802 0.1446 0.0550 0.0209



(2,600) 1,521 723 330 21



NPV



Rs. 11



NPV



(5)



Now, We know that the project's IRR lies in between 162 percent and 163 percent. So, let us interpolate using the following equation: IRR = RL + × (RH - RL) Where, IRR = Internal rate of return RL = Lower discount rate RH = Higher discount rate NPVL = Net present value at lower discount rate. NPVH = Net present value at higher discount rate. Now, IRR = 162 + × (163 - 162) = 162 + 1 = 162.69% Project B: (i) Fake annuity = = Rs. 4,250 (ii) Fake payback = = 2.5882 years (iii) Looking at PVIFA table across 4th year, we find that 2.5882 lies in between 20 percent and 21 percent discount rates. PVIFA at 20 percent is closest to 2.5882. Since, the cash inflows in the earlier years are lower than average cash flows, IRR should be less than 20 percent. (iv) Trial and error table: Year s



Net cash flows (Rs.)



PV factor at 17%



PV



PV factor at 18%



PV



0 1 2 3 4



(11,000) 1,000 6,000 5,000 5,000



1.0000 0.8547 0.7305 0.6244 0.5337



(11,000) 855 4,383 3,122 2,669



1.0000 0.8475 0.7182 0.6086 0.5158



(11,000) 848 4,309 3,043 2,579



NPV



Rs. 29



NPV



(Rs. 221)



Now, We know that the project's IRR lies in between 17 percent and 18 percent. So, let us interpolate. IRR = 17 + × (18 - 17) = 17 + × 1 = 17.12% If IRR decision rule is applied, project A should be selected because its IRR is greater than that of project B. (b) Net present value (NPV): Project A Calculation of NPV
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Years



Cash flows (Rs.)



PV factor @ 11%



PV



0 1 2 3 4



(2,600) 4,000 5,000 6,000 1,000



1.0000 0.9009 0.8116 0.7312 0.6587



(2,600) 3,604 4,058 4,387 659



NPV



Rs. 10,108



Project B: Calculation of NPV Years 0 1 2 3 4



Cash flows (Rs.) (11,000) 1,000 6,000 5,000 5,000



PV factor @ 11%



PV



1.0000 (11,000) 0.9009 901 0.8116 4,870 0.7312 3,656 0.6587 3,294 NPV Rs. 1,721 NPV of project A is greater than that of Project B. So, if NPV decision rules is applied, project A should be selected. c. If there were a conflict between IRR and NPV criterion rules, NPV method should be used because NPV method is superior to IRR method. IRR method assumes that cash inflows are reinvested at the project's own IRR, whereas NPV method assumes that cash inflows are reinvested at the firm's cost of capital. Reinvestment at the firm's cost of capital is generally a better assumption. So NPV method is better than IRR method. d. If two projects have the same function and therefore compete with one another, the projects are known as mutually exclusive projects. 9-11



You are a financial analyst for Damon Electronics Company. The director of capital budgeting has asked you to analyze two proposed capital investments, Projects X and Y Each project has a cost of Rs 10,000, and the cost of capital for each project is 12 percent. The projects' expected net cash flows are as follows:



Year



Expected Net Cash Flow Project X



Project Y



0 (Rs 10,000) (Rs 10,000) 1 6,500 3,500 2 3,000 3,500 3 3,000 3,500 4 1,000 3,500 Calculate each project's payback period, net present value (NPV) internal rate of return. Which project or Projects should be accepted if they are independent? Which project should be accepted if they are mutually exclusive?



a. b. c. SOLUTION a. Calculation of payback period: Project X: Calculation of cumulative cash flows Years



Cash flows (Rs.)



Cumulative Cash Flows (Rs.)
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0 1 2 3 4



(10,000) 6,500 3,000 3,000 1,000



(10,000) (3,500) (500) 2,500 3,500



We know that the payback period is given by PB = NF - 1 + Where, PB = Payback period NF - 1 = Year before full recovery of original investment IF = Un-recovered cost at the beginning of the year of full recovery of original investment. CFF = Cash flow during the year of full recovery of original investment. Now, PB = 2 + = 2.1667 years Project Y: We know that the PB is given by PB = Where, CF0 = Original investment/Cost of project CFA = Annual net cash inflows
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Now, PB = = 2.8571 years The payback period of project X and project Y are 2.1667 years and 2.8571 years respectively. Calculation of net present value (NPV) Project X: Calculation of NPV Year s



Cash flows (Rs.)



PV factor @ 12%



Present value (PV)



0 1 2 3 4



(10,000) (6,500 3,000 3,000 1,000



1.0000 0.8929 0.7972 0.7118 0.6355



(10,000) 5,803.85 2,391.60 2,135.40 635.50



Net present value (NPV)



Rs. 966.35



Project Y: We know that the NPV is given by NPV = CFA × PVIFAK, n - CF0 Where, CFA = Annual net cash inflows CF0 = Cost of project K = Cost of capital n = Project's life PVIFA = Present value interest factor for annuity Now, NPV = 3,500 × PVIFA12%, 4 years - 10,000 = 3,500 × 3.0373 - 10,000 = Rs. 630.55 The net present value of project X and Project Y are Rs. 966.35 and Rs.630.55 respectively. Calculation of internal rate of return (IRR): Project X (i) Fake annuity = = Rs. 3,375 (ii) Fake payback = = 2.9630 (iii) Looking at the PVIFA table across 4th year, we find that 2.9630 lies in between 13 percent and 14 percent discount rates. PVIFA at 13 percent is closest to 2.9630. Since cash inflows in the earlier years are larger than average cash flows, the IRR should be greater than 13 percent.
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(iv) Years



Cash flows (Rs.)



PV factor @ 18%



PV



PV factor @ 19%



PV



0 1 2 3 4



(10,000) 6,500 3,000 3,000 1,000



1.0000 0.8475 0.7182 0.6086 0.5158



(10,000) 5,508.75 2,154.60 1,825.80 515.80



1.0000 0.8403 0.7062 0.5934 0.4987



(10,000) 5,461.95 2,118.60 1,780.20 498.70



NPV



Rs. 4.95



NPV



(140.55)



We know that the IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate NPVL = Net present value at lower discount rate NPVH = Net present value at higher discount rate Now, IRR = 18 + × (19 - 18) = 18.03% Project Y: (i) Payback period as calculated above is 2.8571 years. (ii) Looking at PVIFA table across 4th year, we find that 2.8571 lies in between 14 percent and 15 percent. PVIFA at 14 percent is 2.9137 and PVIFA at 15 percent is 2.8550. (iii) We know that the IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate PVIFAL = Present value interest factor for annuity at lower discount rate PVIFAH = Present value interest factor for annuity at higher discount rate Now, IRR = 14 + × (15 - 14) = 14.96% The IRR of project X and project Y are 18.03 percent and 14.96 percent respectively. b. Both project X and project Y have payback less than their lives, positive NPV and IRR greater than required rate of return. So, if these projects are independent, both projects should be accepted. c. If these projects are mutually exclusive, project X should be accepted because it has lower payback, higher NPV and higher IRR. 9-12
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a.



Trial and error table:



The following are exercises on internal rates of return: a. An investment of Rs1000 today will return Rs 2000 at the end of 10 years. What is its internal rate of return? b. An investment of Rs1000 will return Rs 500 at the end of each of the next 3 years. What is its internal rate of return? c. An investment of Rs1000 today will return Rs 900 at the end of year 1, Rs. 500 at the end of year 2, and Rs100 at the end of year 3. What is its internal rate of return? d. An investment of Rs1000 will return Rs130 per year forever. What is its internal rate of return? SOLUTION



IRR is the discount rate that equates the present value of future cash inflows to the cost of project. So, the IRR can be calculated by solving the following equation for k: CF0 = Where, CF0 = Cost of project/initial investment CFt = Net cash inflows for tth year n = Project life K = Discount rate Since net cash inflow is given for 10th year only, the above equation can be written as: CF0 = Now, 1,000 = or, (1 +K)10 = 2 or, 1 + K = 21/10 or, K = 1.0718 - 1 ∴ K = 0.0718 or 7.18% The internal rate of return is 7.18 percent. b.(i) Payback period = = 2.0 years (ii) Looking at PVIFA table across 3rd year, we find that 2.0 lies in between 23 percent and 24 percent discount rates. PVIFA at 23 percent is 2.0114 and PVIFA at 24 percent is 1.9813. (iii) We know that the IRR is given by IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate PVIFAL = Present value interest factor for annuity at lower discount rate PVIFAH = Present value interest factor for annuity at higher discount rate Now, IRR = 23 + × (24 - 23) = 23.38% The internal rate of return of this investment is 23.38 percent. c.(i) Fake annuity = = Rs. 500 (ii) Fake payback = = 2.0 (iii) Looking at PVIFA table across 3rd year, we find that 2.0 lies in between 23 percent and 24 percent discount rates. PVIFA at 23 percent discount rate is closest to 2. Since cash inflows in the earlier years are larger than average cash flows, the IRR should be greater than 23 percent. (iv)



Trial and error table.



Years



Cash flows (Rs.)



PV factor @ 33%



PV



PV factor @ 34%



PV



0 1 2 3



(1000) 900 500 100



1.00 0.7519 0.5653 0.4251



(1000) 676.71 282.65 42.51



1.00 0.7463 0.5569 0.4156



(1000) 671.67 278.4 41.56



NPV



Rs. 1.87



NPV



(Rs. 8.32)



We know that the IRR is given by IRR



= RL + × (RH - RL)
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Where, RL = Lower discount rate RH = Higher discount rate NPVL = Net present value of lower discount rate NPVH = Net present value at higher discount rate Now, IRR
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= 33 + × (34 - 33) = 33 + × 1 = 33.18% The internal rate of return of this investment is 33.18 percent. d. This is the case of perpetuity. We know that the IRR of perpetual project is given by: IRR = Where, CFA = Annual cash inflows CF0 = Initial investment/Cost of project Now, IRR = = 0.13 or 13% The internet rate of return of this investment is 13 percent. Your project evaluation division is considering two projects, each of which requires an upfront expenditure of Rs25 million. You estimate that the cost of capital is 10% and that the investment will produce the following after tax cash flows (in million of rupees). Year



Project 'X'



Project 'Y'



1



Rs5



Rs20



2



10



10



3



15



8



4



20



6
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PB = NF - 1 + Where, PB = Payback period NF - 1 = Year before full recovery of original investment IF = Un-recovered cost at the beginning of the year of full recovery of original investment CFF = Cash flow during the year of full recovery of original investment Now, PB = 2 + = 2.6667 years Project Y: Calculation of cumulative cash flows (in million) Year s



Cash flows (Rs.)



Cumulative cash flows (Rs.)



0 1 2 3 4



(25) 20 10 8 6



(25) (5) 5 13 19



We know that the payback is given by PB = NF - 1 + =1+ = 1.5 years The payback period of project X and project Y are 2.6667 years and 1.5 years respectively. Discounted payback period: Project X Calculation of cumulative discounted cash flows (in million)



a.



What is the payback period for each project?



b.



What is the discounted payback period for each project?



c.



If the two projects are independent and the cost of capital is 10%, which project or projects should the firm undertake?



d.



If the two projects are mutually exclusive and the cost of capital is 5%, which project should the firm undertake?



e.



If the two projects are mutually exclusive and the cost of capital is 15%, which project should the firm under take?



f. What is the crossover rate? SOLUTION a. Payback period: Project X Calculation of cumulative cash flows (in million) Years



Cash flows (Rs.)



Cumulative cash flows (Rs.)



0 1 2 3 4



(25) 5 10 15 20



(25) (20) (10) 5 25



We know that the payback is given by
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Year s



Cash flows (Rs.)



PV factor at 10%



Discounted Cash flows (Rs.)



Cumulative discounted cash flows (Rs.)



0 1 2 3 4



(25) 5 10 15 20



1.0000 0.9091 0.8264 0.7513 0.6830



(25) 4.5455 8.264 11.2695 13.66



(25) (20.4545) (12.1905) (0.921) 12.739



We know that the discounted payback is given by DPB = NF-1 + Where, DPB = Discounted payback period NF - 1 = Year before full recovery of original investment IF = Un-recovered cost at the beginning of the year of full recovery of original investment DCFF = Discounted cash flow during the year of full recovery of original investment. Now, DPB = 3 + = 3.067 years Project Y Calculation of cumulative discounted cash flows (in million) Years



Cash flows (Rs.)



PV factor at 10%



Discounted Cash flows (Rs.)



Cumulative discounted cash flows (Rs.)
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0 1 2 3 4



(25) 20 10 8 6



1.0000 0.9091 0.8264 0.7513 0.6830



(25) 18.182 8.264 6.0104 4.098



(25) (6.818) 1.446 7.4564 11.5544



We know that the discounted payback period is given by DPB = NF - 1 + = 1 + = 1.825 years The discounted payback period of project X and project Y are 3.067 years and 1.825 years respectively. c. Net present value (NPV) Project X Calculation of net present value (NPV) (in million) Year s



Cash flows (Rs.)



PV factor @ 10%



PV (Rs.)



0 1 2 3 4



(25) 5 10 15 20



1.0000 0.9091 0.8264 0.7513 0.6830



(25) 4.5435 8.264 11.2695 13.66



NPV



Rs. 12.739



Project Y Calculation of net present value (in million) Year s



Cash flows (Rs.)



PV factor @ 10%



PV (Rs.)



0 1 2 3 4



(25) 20 10 8 6



1.0000 0.9091 0.8264 0.7513 0.6830



(25) 18.182 8.264 6.0104 4.098



NPV



Rs. 11.5544



The NPV of project X and project Y are Rs. 12.739 million and Rs. 11.5544 million respectively. Both project X and project Y have positive NPV at 10% discount rate. So, if these projects are independent the firm should undertake both projects.



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t d. Net present value (NPV) Project X: Calculation of net present value (in million) Year s



Cash flows (Rs.)



PV factor @ 5%



PV (Rs.)



0 1 2 3 4



(25) 5 10 15 20



1.0000 0.9524 0.9070 0.8638 0.8227



(25) 4.762 9.070 12.957 16.454



NPV



Rs. 18.243



Project Y: Calculation of net present value (in million) Year s



Cash flows (Rs.)



PV factor @ 5%



PV (Rs.)



0 1 2 3 4



(25) 20 10 8 6



1.0000 0.9524 0.9070 0.8638 0.8227



(25) 19.048 9.070 6.9104 4.9362



NPV



Rs. 14.9646



The NPV of project X is Rs. 18.243 million and that of project Y is Rs. 14.9646 million at 5% discount rate. If these projects are mutually exclusive, the firm should undertake project X because it has higher NPV. e. Net present value (NPV) Project X: Calculation of net present value (in million) Year s



Cash flows (Rs.)



PV factor @ 15%



PV (Rs.)



0 1 2 3 4



(25) 5 10 15 20



1.0000 0.8695 0.7561 0.6575 0.5718



(25) 4.348 7.561 9.8625 11.436



NPV



Rs. 8.2075



Project Y: Calculation of net present value (Rs. in million) Years



Cash flows (Rs.)



PV factor @ 15%



PV (Rs.)



0 1 2 3 4



(25) 20 10 8 6



1.0000 0.8696 0.7561 0.6575 0.5718



(25) 17.392 7.561 5.26 3.4308



NPV



Rs. 8.6438



F i n a n c i a l A n a l343 y sis The NPV of project X is Rs. 8.2075 and that of project Y is Rs. 8.6438 at discount rate of 15 percent. If the two projects are mutually exclusive, the firm should undertake project Y because it has higher NPV.
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Himalayan Expo. Ltd. is considering two mutually exclusive investments. The projects expected net cash flows are as follows:



f. Crossover rate: The crossover rate is the discount rate where NPVs of two projects are equal. At crossover rate, the NPV profiles of two projects intersect each other. To determine the crossover rate, we have to compute the IRR of ∆ project (difference between cash flows of project X and project Y). Cash flows of ∆ project (Rs. in million) Year s



Cash flows Project X



Cash flows of Project Y



Project (X Y)



0 1 2 3 4



(25) 5 10 15 20



(25) 20 10 8 6



— 15 — 7 14



a. b. c. d.



The IRR of ∆ project can be computed with the help of trial and error approach: (Rs. in million) Year s



Cash flows (Rs.)



PVIF @ 13%



PV



PVIF @ 14%



PV



0 1 2 3 4



— (15) — 7 14



1.0000 0.8850 0.7831 0.6931 0.6133



— (13.275) — 4.8517 8.5862



1.00 0.8772 0.7695 0.6750 0.5921



— (13.158) — 4.725 8.2894



NPV



Rs. 0.1629



NPV



(Rs. 0.1436)



By interpolating, IRR = RL + × (RH - RL) Where, RL = Lower discount rate RH = Higher discount rate NPVL = Net present value at lower discount rate NPVH = Net present value at higher discount rate Now, IRR = 13 + × (14 - 13) = 13 + × 1 = 13.53% ∴ The cross over rate is 13.53%.



Year Project A Project B 0 -Rs300 -Rs405 1 -387 134 2 -193 134 3 -100 134 4 500 134 5 500 134 6 850 134 7 100 0 Construct NPV profiles for projects A and B. What is each project's IRR? If you were told that each project's required rate of return was 12 percent, which project should be selected? If the required rate of return was 15 percent, what would the proper choice be? Looking at the NPV profiles constructed in part a, what is the approximate crossover rate, and what is its significance?



SOLUTION To construct NPV profiles first we have to compute NPV of both projects at different discount rates. NPV of project A at different discount rates NPV at 0%, 5% and 10% Years



Cash flows (Rs.)



PV factor @ 0%



PV



PV factor @ 5%



PV



PV factor @ 10%



PV



0 1 2 3 4 5 6 7



(300) (387) (193) (100) 500 500 850 100



1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000



(300) (387) (193) (100) 500 500 850 100



1.0000 0.9524 0.9070 0.8638 0.8227 0.7835 0.7462 0.7107



(300) (368.58) (175.05) (86.38) 411.35 391.75 634.27 71.07



1.0000 0.9091 0.8264 0.7513 0.6830 0.6209 0.5645 0.5132



(300) (351.82) (159.50) (75.13) 341.50 310.45 479.83 51.32



NPV



Rs. 970



NPV



Rs.578.4 3



NPV



Rs.296.6 5



NPV at 15%, 20% and 25% Year s



Cash flows (Rs.)



PV factor @ 15%



PV



PV factor @ 20%



PV



PV factor @ 25%



PV



0 1 2 3 4 5 6 7



(300) (387) (193) (100) 500 500 850 100



1.0000 0.8696 0.7561 0.6575 0.5718 0.4972 0.4323 0.3759



(300) (336.54 ) (149.93 ) (65.75) 285.90 248.60 367.46 37.59



1.0000 0.8333 0.6944 0.5787 0.4823 0.4019 0.3349 0.2791



(300) (322.4 9) (134.0 2) (57.87) 241.15 200.95 284.67 27.91



1.0000 0.8000 0.6400 0.5120 0.4096 0.3277 0.2621 0.2097



(300) (309.6) (123.52) (51.20) 204.80 163.85 222.79 20.97



F i n a n c i a l A n a l343 y sis



NPV



Rs.91.3 3



NPV



Rs.59.7 0



NPV



(Rs.171.9 1)



NPV of project B at different discount rates: NPV at 0%, 5% and 10% Years



Cash flows (Rs.)



PV factor @ 0%



PV



PV factor @ 5%



PV



PV factor @ 10%



PV



0 1-6 7



(405) 134 0



1.0000 6.0000 1.0000



(405) 804 0



1.0000 5.0757 0.7107



(405) 680.14 0



1.0000 4.3553 0.5132



(405) 583.61 0



NPV



Rs. 399



NPV



Rs.275.1 4



NPV



Rs.178.6 1



NPV at 15%, 25%, and 25% Years



Cash flows (Rs.)



PV factor @ 15%



PV



PV factor @ 20%



PV



PV factor @ 25%



PV



0 1-6 7



(405) 134 0



1.0000 3.7845 0.3759



(405) 507.12 0



1.0000 3.3255 0.2791



(405) 445.62 0



1.0000 2.9514 0.2097



(405) 395.49 0



NPV



Rs.102.1 2



NPV



Rs.40.62



NPV



(Rs.9.51)



Rs. 1000 900
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b. Calculation of IRR: We know that the IRR is given by: IRR = RL + × (RH - RL) Where, IRR = Internal rate of return RL = Lower discount rate RH = Higher discount rate NPVL = Net present value at lower discount rate NPVH = Net present value at higher discount rate Now, IRR of Project A: IRR = 15 + × (20 - 15) = 15 + × 5 = 18.02% IRR of project B: IRR = 20 + × (25 - 20) = 20 + × 5 = 24.05% The IRR of project A and project B is 18.02 percent and 24.05 percent respectively. c. If each project's required rate of return was 12 percent, project A should be selected because the NPV of project A is greater than that of project B according to the NPV profiles constructed in part a. If the required rate of return was 15 percent, the proper choice would be project B because the NPV of project B is greater than that of project A. d. According to the NPV profiles constructed in part a, the approximate crossover rate is 14 percent. The crossover rate is very important. If the firm's cost of capital is less than crossover rate, a conflict may exist between NPV and IRR method. But, if the firm's cost of capital is above crossover rate, both NPV and IRR method lead to the same accept-reject decision. •
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7. 



F o r m u la e



1.



a n d



E q u a tio n s



Payable deferral period =



Gross Working Capital Gross Working Capital = Total Current Assets



2.



Net Working Capital Net Working Capital = Current Assets — Current Liabilities



or,



Net working capital = Long-term funds - Fixed assets



3.



Working Capital Cash Flow Cycle Cash Conversion Cycle (CCC) = Inventory Conversion Period (ICP) + Receivable Conversion Period (RCP) - Payable Deferral Period (PDP)



4.



Inventory Conversion Period Inventory conversion period =



or,



Inventory conversion period =



or,



Inventory conversion period



5.



Receivable conversion period



=



× Days in a year



Receivable conversion period = Receivable conversion period = Receivable Collection Period = × Days in a year 6.



Operating Cycle Operating cycle = conversion period



Inventory



Payable Deferral Period



conversion



period



+Receivable



or,



Payable deferral period =



or,



Payable deferral period =
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•



P r o b le m s



11-1



Mahakali Industries’ current, fixed, and total assets for each month of the coming year are summarized in the following table.



&



S o lu t io n s



Month



Current Assets (1) January Rs 15,000 February 22,000 March 30,000 April 18,000 May 10,000 June 6,000 July 9,000 August 9,000 September 15,000 October 20,000 November 22,000 December 20,000 Find the monthly average (1) permanent and (2) seasonal working capital requirements. SOLUTION By the observation, the minimum monthly gross or the permanent working capital is Rs. 6,000. So variable/seasonal working capital is gross working capital/total current assets Fixed/permanent working capital. Months



January February March April May June July August September October November December Total No. of month Average 11-2



Gross working capital Rs. (Total current + Assets) 15,000 22,000 30,000 18,000 10,000 6,000 9,000 9,000 15,000 20,000 22,000 20,000 196,000 12 16333.3



Fixed/permane nt working capital (Rs.) 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 6,000 72,000 12 6,000



Variable working capital (Rs.) 9,000 16,000 24,000 12,000 4,000 0 3,000 3,000 9,000 14,000 16,000 14,000 124,000 12 10333.33



The National Corporation turned over its inventory 4 times during the year and its DSO was 30 days. The corporation's payables deferral period is 40 days. Calculate the cash conversion cycle. If the inventory turnover can be raised to 6 times, what would be the cash conversion cycle? SOLUTION
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Given, Inventory turnover ratio (ITR) = 4 times Inventory conversion period (ICP) = = 90 days Days sales outstanding (DSO/RCP) = 30 days Payables deferral period (PDP) = 40 days Length of cash conversion cycle (CCC) = ? a. CCC = ICP + RCP - PDP = 90 d + 30 d - 40 d = 80 days b. If inventory turnover can be raised to 6 times Inventory conversion period (ICP) = = 60 days CCC = ICP + RCP - PDP = 60 days + 30 days - 40 days = 50 days If inventories could be turned over 6 times a year, the length of cash conversion cycle decrease to 50 days from 80 days. 11-3 The Sagarmatha Company has an inventory conversion period of 60 days, a receivables conversion period of 36 days, and a payables deferral period of 24 days. a. What is the length of the firm's cash conversion cycle? b. If Sagarmatha's annual sales are Rs 3,960,000 and all sales are on credit, what is the average balance in accounts receivable? c. How many times per year does Sagarmatha turn over its inventory? d. What would happen to Sagarmatha's cash conversion cycle if, on average, inventories could be turned over 8 times a year? SOLUTION Given, Inventory conversion period (ICP) = 60 days Receivable conversion period (RCP) = 36 days Payable deferral period (PDP) = 24 days a. Length of cash conversion cycle (CCC) = ? CCC = ICP + RCP - PDP = 60 d + 36 d - 24 d = 72 days b. If annual sales = Rs. 39,60,000 Receivable conversion period = 36 days Average balance in accounts receivable = ? Receivable conversion period = 36 days = ∴ Receivable = Rs. 396,000 c. ICP = 60 days Inventory turnover ratio = ? ICP = or, 60 days = ∴ Inventory turnover ratio = = 6 times ∴ The Sagarmatha company turnover its inventory 60 times in a year. d. Inventory turnover ratio = 8.0 times Inventory conversion period = or, 8.0 = Inventory turnover ratio = = 45.0 days Length of cash conversion cycle = ICP + RCP - PDP = 45d + 36d - 24 d = 57 days



F i n a n c i a l A n a l343 y sis If the Sagarmatha company inventories could be turnover 8 times a year, the length of cash conversion cycle decreases to 57 days from 72 days. Thus, the new cash conversion cycle will be 57 days. 11-4 The Lotus Energy has an inventory conversion period of 75 days, a receivables collection period of 38 days, and a payables deferral period of 30 days. a. What is the length of the firm's cash conversion cycle? b. If Lotus Energy’s annual sales are Rs 3, 375,000 and all sales are on credit, what is the firm's investment in accounts receivable? c. How many times per year does Lotus Energy turn over its inventory? SOLUTION Given, Inventory conversion period (ICP) = 75 days Receivable conversion period (RCP) = 38 days Payable deferral period (PDP) = 30 days Length of cash conversion cycle (CCC) = ? a. CCC = ICP + RCP - PDP = 75 d + 38 d - 30 d = 83 days ∴ The length of the firm's cash conversion cycle is 83 days. b. If annual sales = Rs. 33,75,000 (on credit) RCP = 38 days Account receivable (A/R) = ? RCP = or, 38 days = or, 128250,000 = 360 AR ∴ A/R = 356,250 ∴ The firm's investment in account receivable is 356,250. c. Inventory conversion period = 75 days Inventory turnover = ? Inventory turnover = = = 4.8 times ∴ Lotus Energy turnover its inventory 4.8 times per year. 11-5 The Bionic energy is trying to determine the effect of its inventory turnover ratio and days sales outstanding (DSO) on its cash flow cycle. Bionic's 1997 sales (all on credit) were Rs 150, 000, and it earned a net profit of 6 percent, or Rs 9, 000. It turned over its inventory 6 times during the year, and its DSO was 36 days. The firm had fixed assets totaling Rs 40, 000. Bionic's payables deferral period is 40 days. a. Calculate Bionic's cash conversion cycle. b. Assuming Bionic holds negligible amounts of cash and marketable securities circulate its total assets turnover and ROA. c. Suppose Bionic’s managers believe that the inventory turnover can be raised to 8 times. What would Bionic’s cash conversion cycle, total assets turnover, and ROA have been if the inventory turnover had been 8 for 1997? SOLUTION Given, Bionic energy's sales for 1997 = 150,000 (al on credit) Net profit 6% = Rs. 9,000 Inventory turnover = 6 times Days sales outstanding (DSO/RCP) = 36 days Fixed assets = Rs. 40,000 Payable deferral period = 40 days
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a.



Cash conversion cycle = ? Inventory conversion period CCC



11-6



= =



= ICP + RCP - PDP = 60 d + 36 d - 40 d = 56 days b. Inventory turnover = or, 6 times = or, Inventory = = Rs. 25,000 ∴ Inventory for 1997 was Rs. 25,000 Days sales outstanding = or, 36 days = or, Receivable = Rs. 15,000 Now, Total assets = Inventory + Receivables + Fixed assets = Rs. 25,000 + Rs. 15,000 + Rs. 40,000 = 80,000 We have, Total assets turnover = = = 1.875 or 1.88 We have, Return on total assets (ROA) = = × 100 = 11.25% ∴ Bionic energy's return on total assets for 1997 was 11.25%. c. Inventory turnover = 8.0 times Inventory conversion period = = = 45 days CCC = ICP + RCP - PDP = 45 day + 36 days - 40 days = 41 days Bionic energy's cash conversion cycle would have been 41 days. Inventory = = = Rs. 18,750 Now, Total assets = Inventory + Receivable + Fixed assets = 18,750 + 15,000 + 40,000 = Rs. 73,750 Total assets turnover = = = 2.03 times Return on total assets (ROA) = × 100 = = 12.2% ∴ If the inventory turnover had been 8 times for 1997 - Bionic energy's CCC would between 41 days. TAT = 2.03 times ROA = 12.2% The Pokhara Battery Company is a leading producer of automobile batteries. Pokhara Battery Company turns out 1,500 batteries a day at a cost of Rs 6 per battery for materials and labor. It takes the firm 22 days to convert raw materials into a battery. Pokhara Battery Company allows its customers 40 days in which to pay for the batteries, and the firm generally pays its suppliers in 30 days. a. What is the length of Pokhara Battery Company’s cash conversion cycle? b. At a steady state in which Pokhara Battery Company produces 1,500 batteries a day, what amount of working capital must it finance? c. By what amount could Pokhara Battery Company reduce its working capital financing needs if it was able to stretch its payables deferral period to 35 days?



d.



F i n a n c i a l A n a l343 y sis Pokhara Battery Company's management is trying to analyze the effect of a proposed new production process on the working capital investment. The new production process would allow Pokhara Battery Company to decrease its inventory conversion period to 20 days and to increase its daily production to 1,800 batteries. However, the new process would cause the cost of materials and labor to increase to Rs 7. Assuming the change does not affect the receivables collection period (40 days) or the payables deferral period (30 days), what will be the length of the cash conversion cycle and the working capital financing requirement if the new production process is implemented?



SOLUTION Given, Production = 1500 batteries per day Material and labour cost = Rs. 6 per batteries Inventory conversion period = 22 days Receivable conversion period = 40 days Payable deferral period = 30 days We know, a. Cash conversion cycle (CCC) = ICP + RCP - PDP = 22 d + 40 d - 30 d = 32 days ∴ The length of Pokhara Battery company's cash conversion cycle is 32 days b. Calculation of working capital requirement: Working capital requirement per day = No. of batteries produced per day × Working capital requirement per day = 1500 × Rs. 6 = Rs. 9,000 Now, Total working capital req. = Length of cash conversion cycle × Working capital req. per day = 32 × Rs. 9,000 = Rs. 288,000 ∴ The Pokhara Battery Company must finance in working capital Rs. 288,000. c. Reduction in working capital financing amount: Payable deferral period = 35 days New CCC = ICP + RCP - PDP = 22d + 40 day - 35 = 27 days If PDP stretch to 35 days. Then it will reduce cash conversion cycle by 5 days (32 days - 27 days] ∴ The total working capital reduced requirement = Reduced CCC × Working capital req. per day = 5d × Rs. 9000 = Rs. 45,000 ∴ Thus, working capital req. can be reduced by Rs. 45,000. d. Implementation of new production process: Inventory conversion period = 20 days Production = 1800 batteries per day Material labour cost = Rs. 7 per batteries Receivable conversion period = 40 days Payable deferral period = 30 days 1. CCC = ICP + RCP - PDP = 20 d + 40 d - 30 d = 30 days 2. Working capital req. per day = No. of batteries produced × Cost per battery = 1800 × Rs. 7 = Rs. 12,600 Total working capital req. = Working capital req. per day × Cash conversion cycle
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= 12600 × 30 = Rs. 378,000 If the new production process is implemented - The length of the CCC will be 30 days The working capital financing req. will be Rs. 378,000. 11-7 Nepali Products is concerned about managing cash efficiently. On the average, inventories have an average age of 90 days, and accounts receivable are collected in 60 days. Account payable is paid approximately 30 days after they arise. The firm spends Rs 30 million operating cycle investments each year, at a constant rate. Assuming a 360-day year: a. Calculate the firm’s operating cycle. b. Calculate the firm’s cash conversion cycle. c. Calculate the amount of negotiated financing required to support the firm’s cash conversion cycle. d. Discuss how management might be able to reduce the cash conversion cycle. SOLUTION Given, Inventory conversion period (ICP) = 90 days Receivable conversion period (RCP) = 60 days Payable deferral period (RDP) = 30 days Operating cycle annual investment = 30 million Working days in a year = 360 days a. Firm's operating cycle (OC) = ICP + RCP = 90 + 60 day = 150 days b. Firm's cash conversion cycle = Operating cycle - PDP = 150 - 30 = 120 days c. Financial required to support the CCC. Resources needed = (Total annual investment ÷ 360) × CCC = (300,000,000 / 360) × 120 day = Rs. 10,000,000 Thus, the firm needs funds of Rs. 10,000,000 from external financing in order to support the CCC of 120 days. d. The management can reduce cash conversion cycle by shortening ICP/RCP or lengthening the PDP or a combination of these can reduce the cash conversion cycle. 11-8 Chandra Agarbatti Company has an inventory turnover of 12 times each year, an average collection period of 45 days, and an average payment period of 40 days. The firm spends Rs 1 million on operating cycle investments each year. Assuming a 360-day year: a. Calculate the firm’s operating cycle. b. Calculate the firm’s cash conversion cycle. c. Calculate the amount of negotiated financing required to support the firm’s cash conversion cycle. d. If the firm’s operating cycle were lengthened, without any change in its average payment period (APP), how would this affect its cash conversion cycle and negotiated financing need? SOLUTION ∴



Given, ICP = = Inventory turnover ratio = 12 times Receivable conversion period = 12 times Payable deferral period = 40 days Yearly operating cycle investment = 1 million Working day's = 360 days a.



Operating cycle



= ICP + RCP = 30 d + 45 d = 75 days
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b.



Cash conversion cycle
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= Operating cycle - PDP



c.



= 75 days - 40 days = 35 days c.



Financial requirement to support the firm's CCC Resources needed



= (Total annual investment ÷ 360) × CCC = (10,00,000 ÷ 360) × 35d = Rs. 97222.22



Thus, the Chnra Agarbatti Company needs funds of Rs. 97,222.22 from external financing in order to support the CCC of 35 days. d. If the firm's operating cycle were lengthened without change in average payment period (APP), this will increase. CCC and negotiated financing need will also increase. 11-9 Mechi Mahakali Helmet Company has collected data about its current operations. The average age of inventory is 55 days; the average collection period is 42 days; and the average payment period is 46 days. The firm has an opportunity cost of short-term financing equal to 9%. Annual investments in the operating cycle amount to Rs 4, 800,000. The company has been offered a contract to produce private label helmets for a large retailer. If the firm takes the contract it will increase operating profits by Rs 35, 000 and reduces the average age of inventory to 50 days. However, it will increase the length of the collection period to 65 days. No changes will occur in the payment period or the amount of operating cycle investments. In all calculations assume a 360-day year. a. Calculate company’s current operating and cash conversion cycles. b. Recalculate the firm’s cycles for the effects that the new contract will produce. c. Calculate the change in the cost of financing operating cycle investments. d. Compare your results in c to the promised additional operating profits. Should the firm accept the contract? SOLUTION Given, Inventory conversion period = 55 days Receivable conversion period = 42 days Payable deferral period = 46 days Opportunity cost on short-term financing = 9% Annual investment in operating cycle = Rs. 800,000 Working days = 360 a.



Current operating cycle



= ICP + RCP = 55 + 42 = 97 days



Current CCC



= Current operating cycle - PDP = 97 - 46 = 51 days



b.



For the new contract New operating cycle = ICP + RCP = 50d + 65d = 115 days New CCC



= Operating cycle - PDP = 115 - 46 = 69 days



c.



Calculation of the change in the cost of financing CCC investments: Change operating cycle



= New CCC - Old CCC



= 69 - 51 = 18 days = × Change operating cycle = × 18 = Rs. 240,000 For the new contract, as CCC has increase by 18 days, the company needs of Rs. 240,000 from external financing. If opportunity cost is 9%, than cost of financing = Resources needed × Opportunity cost = 240,000 × 0.09 = Rs. 21,600 Resources needed
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Firm should accept the contract, as its operating profit is Rs. 35,000, where as its cost Rs. 21,600.



The Nepal Shoes Factory is attempting to determine the optimal level of current assets for the coming year. Management expects sales to increase to approximately Rs 2 million as a result of an asset expansion presently being undertaken. Fixed assets total Rs 1 million and the firm wishes to maintain a 60 percent debt and the rest with equity (common stock). Nepal Shoes Factory’s interest cost is currently 8 percent on both short-term and longer-term debt (which the firm uses in its permanent structure). Three alternatives regarding the projected current asset level are available to the firm: (1) an aggressive policy requiring current assets of only 45 percent of projected sales, (2) a moderate policy of 50 percent of sales in current assets and (3) a conservative policy requiring current assets of 60 percent of sales. The firm expects to generate earnings before interest and taxes (EBIT) at a rate of 12 percent on total sales. a. What is the expected return on equity under each current asset level? (Assume a 40 percent marginal tax rate.) b. In this problem we have assumed that the level of expected sales is independent of current asset policy. Is this a valid assumption? c. How would the overall riskiness of the firm vary under each policy? SOLUTION Given, Requirement of current assets under: Aggressive policy: CA = 45% of projected sales = Rs. 900,000 Moderate policy (CA) = 50 of projected sales = Rs. 1000,000 Conservative CA = 60% of projected sales = Rs. 1200,000 Expected sales = Rs. 20,00,000 Fixed asses = Rs. 10,00,000 Debt ratio = 60% Interest rate on both short-term and long-term debt = 8% EBIT = 12% of sales = 12% of Rs. 2,000,000 = Rs. 240,000
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a.



Calculation of expected return on equity under each alternative: The Nepal Shoes Factory: Projected Balance Sheet. Aggressive Modernat Conservativ e e



Current Assets Fixed assets



900,000 1000,000



1000,000 1000,000



1200,000 1000,000



Total assets



1900,000



2000,000



2200,000



Short-term debt (8%)



1140,000



600,000



—



Long-term debt (8%) Total debt (60%) Equity (40%) Total debts and equity



—



600,000



1320,000



1,140,000



1,200,000



1,320,000



760,000



800,000



880,000



1,900,000



2,000,000



2,200,000



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t SOLUTION Given, Fixed assets = Rs. 600,000 Debt ratio = 50% Interest rate = 10% (to all debts) b. Alternative current assets policies = 40%, 50% and 60% of projected scales. Sales = Rs. 30,00,000 Expected EBIT = 15% on sales = 30,00,000 × = 450,000 ROE = ? (In each alternatives) The Nepal Tooth Paste Company: Alternative Balance Sheet



The Nepal Shoes Factory: Projected Income Statement Aggressive Modernat Conservativ e e Sales (Rs.)



2,000,000



2,000,000



2,000,000



EBIT (Rs.) Less: Interest (8%)



240,000 91,200



240,000 96,000



240,000 105,600



Earning before tax Less: Taxes (40%)



148,800 59,520



144,000 57,600



134,400 53,760



89,280



86,400



80,640



11.75%



10.8%



9.16%



Net income (Rs.) Return on equity (ROE) = b.



c.
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This is not a valid assumption. The level of expected sales is not independent of current assets policy. As the higher current assets can provide sufficient credit facilities to the customer which results an increase in level of sales and smaller holdings of current assets may decrease in level of sales due to less credit facilities to its customers,. shortage of inventory and production inefficiencies. There is higher risk under aggressive policy. Under this policy, a large amount of shortterm debt is used instead of long-term debt. Thus, use of more short-term debt involves the interest rate risk (risk of fluctuation of interest rate) and the renewal risk (risk of unable to renew the debt). Conservative policy does not face such types of risk, so it is less risky where as moderate policy falls in between the two extremes therefore it bears average risk.



The Nepal Toothpaste Company is attempting to establish a current assets policy. Fixed assets are Rs 600,000, and the firm plans to maintain a 50 percent debt-to-assets ratio. The interest rate is 10 percent on all debt. Three alternative current asset policies are under consideration are to carry current assets that total 40, 50 and 60 percent of projected sales. The company expects to earn 15 percent before interest and taxes on sales of Rs 3 million. Marginal tax rate is 40 percent. What is the expected return on equity under each alternative?



Restricted (40%) Rs.



Moderate (50%) Rs.



Relaxed (60%) Rs.



Current assets Fixed assets



1200,000 600,000



1500,000 600,000



1800,000 600,000



Total assets



1800,000



2100,000



2400,000



Debt (50%)



900,000 900,000



1050,000 1050,000



1200,000 1200,000



1800,000



2100,000



2400,000



Total liabilities and equity



The Nepal Tooth Paste Company: Alternative Income Statement Restricted



Moderate



Relaxed



3000,000



3000,000



3000,000



EBIT Less: Interest (10%)



450,000 90,000



450,000 105,000



450,000 120,000



Earnings before taxes Taxes (40%)



360,000 144,000



345,000 138,000



330,000 132,000



Net income



216,000



207,000



198,000



24.0%



19.7%



16.5%



Sales



ROE (Net income ÷ equity) 11-12



The Makalu Jacket Factory (an all-equity-financed firm) has a sales level of Rs 280,000 with a 10 percent profit margin before interest and taxes. To generate this sales volume, the firm maintains a fixed-asset investment of Rs 100,000. Currently, the firm maintains Rs 50,000 in current assets. a. Determine the total asset turnover for the firm and compute the rate of return on total assets before taxes. b. Compute the before-tax rate of return on assets at different levels of current assets starting with Rs 10,000and increasing in Rs 15,000 increments to Rs 100,000. c. What implicit assumption is being made about sales in Part (b)? Appraise the significance of this assumption along with the policy to choose the level of current assets that will maximize the return on total assets as computed in Part (b). SOLUTION Given, Sales = Rs. 280,000 EBIT = 10% of sales = 280,000 × = 28,000 Fixed assets investment = Rs. 100,000 Current assets = Rs. 50,000 a. Total assets turnover ratio = = = 1.87 times
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Rate of return on total assets before taxes



b.



= = × 100 = 18.67% Calculation of before tax rate of return at different levels of current asset policies. Level of current assets



Current assets [Increase from Rs. 15,000 upto Rs. 100,000] Current assets Fixed assets



10,00 25,00 40,00 55,00 70,00 85,00 0 0 0 0 0 0 100,0 100,0 100,0 100,0 100,0 100,0 00 00 00 00 00 00



100,0 00 100,0 00



Total assets



110,0 125,0 140,0 15,00 170,0 185,0 00 00 00 0 00 00



200,0 00



Before tax rate of return on assets



25.5 %



14%



11-13



22.4 %



20%



18.1 %



16.5 %



15.1 %



The rate of return on assets before tax is decreasing in descending order at different level of current assets. c. The implicit assumptions in part (b) is that annual sales is constant where as level of current assets is increasing by Rs. 15,000 upto Rs. 100,000. As the level of sales is constant, EBIT remains unchanged and the before tax rate of return on assets is adversely affected. Thus, the more use of current assets made the lower rate of return an assets. If we reduce the firm's investment in current assets, return on total assets (or return or investment) will increase. Asmita Publication Center and the Handbook Publishing Company had the following balance sheets as of December 31,1995 (thousands of dollars) :



a. b.



Cash and marketable securities Asmita Handbook Current assets Rs 100,000 Rs 80,000 Fixed assets (net) 100,000 120,000 Total assets Rs 200,000 Rs 200,000 Current liabilities Rs 20,000 Rs 80,000 Long-term debt 80,000 20,000 Common stock 50,000 50,000 Retained earnings 50,000 50,000 Total liabilities and equity Rs 200,000 Rs 200,000 Earnings before interest and taxes for both firms are Rs 30 million and the marginal tax rate is 40 percent. What is the return on equity for each firm if the interest rate on current liabilities is 10 percent and the rate on long-term debt is 13 percent? Assume that the short-term rate raised to 20 percent. While the rate on new long-term debt rises to 16 percent, the rate on existing long-term debt remains unchanged. What would be the return on equity for Asmita Publication Center and Handbook Publication Center under these conditions? Which company is in a riskier position? Why?



c. SOLUTION Given, a. Calculation of return on equity Income statements for year ended December 31, 1998 (thousands of rupees) Particulars Earning before interest and tax (EBIT)



Asmita Rs 30,000



Handbook Rs 30,000
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Less:- Interest* Earning before tax Less: Taxes Earning after tax (EAT) Equity Return on equity (ROE =EAT÷ Equity)



12,400



10,600



Rs 17,600 7,040



Rs 19,400 7,760



Rs 10,560



Rs 11,640



Rs 100,000 10.56%



Rs 100,000 11.64%



* Interest rate on current liabilities at 10% and on long-term debt is 13%. Himal Publishing Company has higher ROE. b. Calculation of return on equity Income statements for year ended December 31, 1998 (thousands of rupees) Particular Earning before interest and tax (EBIT) Less: Interest**



Asmita Rs 30,000 14,400



Handbook Rs 30,000 18,600



Earning before tax Less: Taxes



Rs 15,600 6,240



Rs 11,400 4560



Earning after tax (EAT) Equity Return Equity)



on



equity



(ROE



=EAT÷



Rs 9,360



Rs 6,840



Rs 100,000 9.36%



Rs 100,000 6.84%



** Interest rate on current liabilities at 20%, on new long-term debt is 16% and on existing long-term debt is 13%. The interest of long-term is not affected as the new rate is not applicable to the loan that is already borrowed. However, interest of short-term debt is fully affected by the new short-term interest rate. Sudarshan press has higher Return on equity. The Sudarshan press has a higher ROE when short-term interest rates are high, whereas Himal publishing does better when rates are lower. c. Himal Publishing is in a riskier position because we can observe its higher volatility of return and return in problem (a) and (b) in response to the changes in the interest rates. On the other hand, the large portion of current liabilities indicates lower level of working capital and less liquidity. There can be possibility that the firm may be unable to pay for the large short-term debt when they are due. Besides, the firm suffers at a time when interest rate is rising. Sometimes, the firm may face the problem of nonrenewal. 11-14 K Card Company presently has total assets of Rs 3.2 million, of which current assets comprise Rs 0.2 million. Sales are Rs 10 million annually, and the before-tax net profit margin (the firm currently has no interest-bearing debt) is 12 percent. Given renewed fears of potential cash insolvency, an overly strict credit policy, and imminent stock outs, the company is considering higher levels of current assets as a buffer against adversity. Specifically, levels of Rs .5 million and Rs .8 million are being considered instead of the Rs 0.2 million presently held. Any additions to current assets would be financed with new equity capital. a. Determine the total assets turnover, before-tax return on investment, and before-tax net profit margin under the three alternative levels of current assets. b. If the new additions to current assets were financed with long-term debt at 15 percent interest, what would be the before-tax interest "cost" of the two new policies? SOLUTION Given, a. (in millions)
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Particular Sales EBIT (12% of sales) Total assets Total assets turnover (Sales ÷ total assets) Before-tax return or assets (EBIT ÷ Total assets) Before-tax net profit margin (EBIT ÷ sales)



Existing



2



3



10.0 1.2 3.2 3.125 37.5% 12.0%



10.0 1.2 3.5 2.857 34.3% 2.0%



10.0 1.2 3.8 2.632 32.6% 12.0%



The before-tax net profit margin is unchanged, as sales and earnings before interest and taxes (EBIT) are the same regard less of the liquidity policy employed. b. Particular



Policy



Additional debt Additional interest (15%)



11-15



2



3



Rs. 300,000 45,000



Rs. 600,000 90,000



The cost of financing additional current assets could be reduced by the amount that could be earned on any additional investment of cash in marketable securities. Also, more lenient credit terms may lead to increased sales and profits. A hidden cost is that part of the debt capacity of the firm is used up by virtus of financing increased levels of current assets with debt. The balance sheet for Frontiers Publication Company on two different dates in 2004 is given below. FPC's sales fluctuate during the year due to the seasonal nature of its business; however, we can calculate its sales on an average day as total sales divided by 360, recognizing that daily sales will be much higher than this value during its peak selling season and much lower during its slack time. FPC's sales for 2004 totaled Rs 72 million, so an average day's sales were Rs 200,000. Frontiers Publication Company: Balance Sheet as of January 1 and June 30, 2004 (Millions of Rupees) Jan. 1 June 30



Cash and marketable securities Accounts receivable Inventory



Current assets



Fixed assets



Jan 1 June 30



Rs 2.0 Rs 2.0 Accounts payable



Rs 3 .0 Rs 5.0



8.0



2.0



Accrued wages



1.5



1.0



10.0



20.0



Accrued taxes



1.5



1.0



Notes payable



5.0



8.0



Current maturities of longRs 24.0 term debt



4.0



4.0



Current liabilities



15.0



Rs 19.0



Long-term debt



15.0



14.0



Stockholders equity



40.0



41.0



Rs 70.0



Rs 74.0



Rs 20.0



50.0



Total assets



Rs 70.0



Current ratio



1.33x



50.0



Rs 74.0 Total liabilities and equity
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c.



Policy



1.26x



Quick ratio 0.67x 0.21x a. Calculate FPC's inventory conversion period as of January 1 and June 30. b. Calculate FPC's receivables conversion period as of January 1 and June 30.



d. e.



f.



FPC's purchases are 70 percent of sales and all purchases are made on credit. Using this information, calculate the payables deferral period as of January 1 and June 30 as accounts payable divided by average daily purchases. Using the values calculated in Parts a through c, calculate the length of FPC's cash conversion cycle on the two balance sheet dates. In Part d, you should have found that the cash conversion cycle was longer on June 30 than on January 1. Why did these results occur? Would it have been more correct to use average peak season sales in calculating the January 1 cash conversion cycle and average slack season sales when calculating the June 30 cash conversion cycle? Can you think of any reason why the cash conversion cycle of a firm with seasonal sales might be different during the slack selling season than during the peak selling season?
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SOLUTION Given, FPc's sales (2004) = Rs. 72 million a. Inventory conversion period of Jan. 1. ICP = = = 50 days ICP June 30 ICP = = = 100 days b. Receivable conversion period of Jan 1. RCP = = = 40 days RCP for June 30 RCP = = = 10 days c. If FPC's purchase are 70% of sales and all purchase are on credit. Credit purchase = 72 m × = 50.4 m PDP For Jan. 1 = = = 21.42 days or 21 days PDP For June 30 = = = 35.71 or 36 days d. Cash conversion cycle (CCC) = ? CCC (Jan. 1) = ICP + RCP - PDP = 50 d + 40 d - 21 d = 69 days CCC (June 30) = ICP + RCP - PDP = 100d + 10d - 36d = 74 days
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e.



f.



In June 30 cash conversion cycle is longer i.e. 74 days than Jan 1 i.e. 69 days, it is due to longer ICP. Due to seasonal nature of business, it would have been more correct to use average peak season sales in calculating the Jan. 1 CCC and average slack seasonal sales when calculating the June 30 CCC. The cash conversion cycle of the firm with peak selling season and slack selling season differed due to sales turnover.



•
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C



• 12.1



P r o b le m s



&



A S H



M



A N A G E M E N T



S o lu t io n s



On a typical day, Timber Corporation writes Rs 10,000 in Cheques. It generally takes 4 days for those cheques to clear. Each day the firm typically receives Rs 10,000 in cheques that take 3 days to clear. What is the firm’s average net float? SOLUTION Given, Daily cheque written = Rs. 10,000 Disbursement delay = 4 days Daily cheque received = Rs. 10,000 Collection delay = 3 days Average net float = ? Calculation of float in Rs. Disbursement float = Daily cheque written × Disbursement delay = Rs. 10,000 × 4 days = Rs. 40,000 Collection float = Daily cheque received × Collection delay = Rs. 10,000 × 3 days = Rs. 30,000 Now, Net float = Disbursement float - Collection float = Rs. 40,000 - Rs. 30,000 = Rs. 10,000 The firm's average net float is Rs. 10,000. This represents that the firm's bank balance is greater than the balance shown by its own records by Rs. 10,000. If the firm is able to make the profitable use of this funds, the value of the firm could be maximized. 12.2 Pinewood Corporation disburses cheques every two weeks that average Rs 80,000 and takes seven days to clear. How much interest can the company earn annually if it delays transfer of funds from an interest- bearing account that pays 0.02 percent per day for these seven days? Ignore the effect of compounding interest. SOLUTION Given, Cheque written = Rs. 80,000 in every two weeks Disbursement delay = 7 days Interest rate = 0.02% per day Annual interest earnings = ? Annual interest rate = Interest rate per day × Days in a year = 0.0002 × 360 = 0.072 or 7.2% Average cash available = = Rs. 40,000 Now, Annual interest earning = Average cash available × Interest rate per year = Rs. 40,000 × 0.072 = Rs. 2,880 Thus, the company can earn Rs. 2,880 as interest annually.



F i n a n c i a l A n a l343 y sis On a typical day, a firm writes cheques totaling Rs 5,000. These cheques clear in 10 days on average. Simultaneously, the firm receives Rs 6,500. The cash is available in five days on average. Calculate the disbursement float, the collection float, and the net float. How do you interpret the answer? SOLUTION Given, Daily cheque written = Rs. 5,000 Disbursement delay = 10 days Daily cheque received = Rs. 6,500 Collection delay = 5 days Disbursement float = ? Collection float = ? Net float = ? Calculation of float in Rs.: Disbursement float = Daily cheque written × Disbursement delay = Rs. 5,000 × 10 days = Rs. 50,000 Collection float = Daily cheque received × Collection delay = Rs. 6,500 × 5 days = Rs. 32,500 Now, Net float = Disbursement float - Collection float = Rs. 50,000 - Rs. 32,500 = Rs. 17,500 The disbursement float of Rs. 50,000 represents that at any given time the firm has uncashed cheques outstanding of Rs. 50,000. The collection float of Rs. 32,500 represents that the firm has uncollected receipts of Rs. 32,500. Net float is the difference between disbursement float and collection float. The positive net float of Rs. 17,500 represents that the firm's bank balance is greater than the balance shown by its own records by Rs. 17,500. 12.4 Somali Company is considering a new cash management system. It is estimated that collection time can be reduced by one day and disbursement time increased by one and half days. Somali Company has Rs 150,000 per day in collection and disbursement. If the company feels it can earn 8 percent on any short-term available funds, what is the maximum amount it would be willing to pay for the new cash management system? SOLUTION Given, Daily collection = Rs. 150,000 Daily disbursement = Rs. 150,000 Reduction in collection delay = 1 day Increase in disbursement delay = 1 ½ or 1.5 days Interest rate on short-term funds = 8% Maximum acceptable charge for the new cash management system = ? Cash released due to reduction in collection delay: Cash released = Daily collection × Reduction in collection delay = Rs. 150,000 × 1 day = Rs. 150,000 Cash available due to increase in disbursement delay thereby increase in disbursement float: = × = Rs. 150,000 × 1.5 = Rs. 225,000
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Total cash available due to reduction in collection delay and increase in disbursement delay: Total cash available = Rs. 150,000 + Rs. 225,000 = Rs. 375,000



Now, Annual interest earnings year



= Total cash available × Interest rate per



= Rs. 375,000 × 0.08 = Rs. 30,000 The company can earn Rs. 30,000 annually by investing released cash in the short-term funds. So, the company would be willing to pay maximum Rs. 30,000 for the new cash management system. 12.5 Sony and Daughters Inc. Operates a mail order firm doing business on the eastern region. Sony receives an average of Rs 325,000 in payments per day. On average it takes 4 days from the time customers mail checks until Sony receives and processes them. Sony is considering the use of a lockbox system to reduce collection and processing float. The system will cost Rs 6,500 per month and will consist of 10 local depository banks and a concentration bank located in Pokhara. Under this system, customers' checks should be received at the lockbox locations 1-day after they are mailed, and daily totals will be transferred to Pokhara using wire transfers costing Rs 9.75 each. Assuming that Sony has an opportunity cost of 10 percent and that there are 52x5 = 260 working days, hence 260 transfers from each lockbox location, in a year. a. What is total annual cost of operating the lockbox system? b. What is the annual benefit of the lockbox system to Sony? c. Should Sony initiate the system? SOLUTION Given, Average daily collection = Rs. 325,000 Collection delay = 4 days Fixed operating cost = Rs. 6,500 per month Number of local bank = 10 Collection delay under lock box system = 1 day Cost of wire transfer = Rs. 9.75 each transfer Opportunity cost = 10 percent Working days in a year = 260 days a. Total annual cost of operating the lock box system: Annual fixed operating cost = Rs. 6,500 × 12 = Rs. 78,000 Annual transfer cost = Rs. 9.75 × 10 × 260 = Rs. 25,350 Now, = + Annual transfer cost = Rs. 78,000 + Rs. 25,350 = Rs. 103,250 Total annual cost of operating the lock box system is Rs. 103,250. b. Annual benefit of the lock box system: Reduction in collection delay (time saving) = 4 days - 1 day = 3 days Funds released = Average daily collection × Time saving = Rs. 325,000 × 3 days = Rs. 975,000 Now, Annual benefit = Funds released × Opportunity cost



F i n a n c i a l A n a l343 y sis = Rs. 975,000 × 0.10 = Rs. 97,500 Thus, annual benefit of the lock box system to Sony and Daughters Inc. is Rs. 97,500. c. Annual net saving (loss) = Annual benefit - Annual cost = Rs. 97,500 - Rs. 103,250 = (Rs. 5,750) Thus, the lockbox system results into an annual loss of Rs. 5,750. So, Sony and Daughters Inc. should not initiate the lock box system. 12.6 Biratnagar Soap Factory presently maintains a centralized billing system at its head office to handle average daily collections of Rs 200,000. The total time for mailing, processing, and clearing is about 6 days. a. If the opportunity cost on short-term funds is 10 percent, how much is the time lag of 6 days costing the firm? b. If the firm designs a lockbox system with a regional bank that will reduce float by 2 days and will also reduce the annual expenses of the credit department by Rs 20,000, what is the maximum acceptable compensating balance the firm should be willing to pay? SOLUTION Given, Average daily collection = Rs. 200,000 Collection delay = 6 days a. Opportunity cost = 10 percent Cost of 6 days time lag = ? Cash tied up = Average daily collection × Collection delay (time lag) = Rs. 200,000 × 6 days = Rs. 1,200,000 Cost of 6 days time lag = Cash tied up × Opportunity cost = Rs. 1,200,000 × 0.10 = Rs. 120,000 ∴ If the opportunity cost on short-term fund is 10 percent, the cost of 6 days time lag is Rs. 120,000. b. If the firm designs a lock box system: Sacrifice amount for annual expenses of credit department = X Annual expenses = 10% of X = Rs. 20,000 Therefore, sacrifice amount = = Rs. 200,000 Reduction in float = 2 days Funds released through reduction in float = Rs. 200,000 × 2 days = Rs. 400,000 Now, Sacrifice amount for annual expenses of credit department = Rs. 200,000 Funds released through reduction in float = Rs. 400,000 Total = Rs. 600,000 Compensating balance is dead money from the point of view of company. Therefore, the company should be willing to pay Rs. 600,000 maximum as compansating balance.



12.7



Pepsi Company has an agreement with Nabil Bank for its eastern customers whereby the bank handles Rs 6 million in collection a day and requires Rs 500,000 compensating balance. Pepsi is contemplating canceling the agreement and dividing its eastern region so that two other banks will handle its business. Himalayan Bank and NB Bank will each handle Rs 3 million of collections a day, and each requires a compensating balance of Rs 300,000. Pepsi’s financial management expects that collections will be accelerated by one day if the eastern region is
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divided. Should the company proceed with the new system? What will be the annual net savings? Assume that the T-bill rate is 4 percent annually. SOLUTION Given, Nabil Bank: Daily collection = Rs. 6 million Compensating balance = Rs. 500,000 Himalayan Bank: Daily collection = Rs. 3 million Compensating balance = Rs. 300,000 Reduction in collection delay = 1 day NB Bank: Daily collection = Rs. 3 million Compensating balance = Rs. 300,000 Reduction in collection delay = 1 day T-bill rate = 4 percent per year Annual net saving = ? Total cash released = Daily collection × Reduction in collection delay = (Rs. 3,000,000 + Rs. 3,000,000) × 1 day = Rs. 6,000,000 Increase in compensating balance = (Rs.300,000 + Rs.300,000) - Rs.500,000 = Rs. 100,000 Now, Net cash released = Total cash released - Increase in compensating balance = Rs. 6,000,000 - Rs. 100,000 = Rs. 5,900,000 Annual net saving = Net cash released × Annual T-bill rate = Rs. 5,900,000 × 0.04 = Rs. 236,000 Therefore, annual net saving of dividing the eastern region is Rs. 236,000. So, the company should proceed with the new system. 12.8



a. b.



Siddhartha Glass Company has examined its cash management policy and found that, on average, 5 days are needed for cheques the company writes to reach its bank and thus be deducted from its checking account balance (that is, disbursement delay, or float, is 5 days). On the other hand, an average of 4 days pass from the time the firm receives payments from its customers until the funds are available for use at bank. On average day the firm writes cheques that total Rs 350,000, and it receives cheques from customers that total Rs 400,000. Compute the disbursement float, collection float, and net float in rupees. If the firm has an opportunity cost of 12 percent, how much would it be willing to spend each year to reduce collection delay by two days?



F i n a n c i a l A n a l343 y sis SOLUTION Given, Disbursement delay = 5 days Collection delay = 4 days Daily cheque written = Rs. 350,000 Daily cheque receipts = Rs. 400,000 a. Calculation of float in Rs.: Disbursement float = Daily cheque written × Disbursement delay = Rs. 350,000 × 5 days = Rs. 1,750,000 Collection float = Daily cheque receipts × Collection delay = Rs. 400,000 × 4 days = Rs. 1,600,000 Now, Net float = Disbursement float - Collection float = Rs. 1,750,000 - Rs. 1,600,000 = Rs. 150,000 The disbursement float is Rs. 1,750,000 which represents that at any given time, the firm has uncashed cheques outstanding of Rs. 1,750,000. Similarly, the collection float is Rs. 1,600,000 which represents that the firm has uncollected receipts of Rs. 1,600,000. The net float is Rs. 150,000 which represents that the firm's bank balance is greater than its book balance by that amount. b. Opportunity cost = 12 percent Reduction in collection delay = 2 days Cash released = Daily cheque receipts × Reduction in collection delay = Rs. 400,000 × 2 days = Rs. 800,000 Annual opportunity cost saving = Cash released × Opportunity cost = Rs. 800,000 × 0.12 = Rs. 96,000 Therefore, the firm would be willing to spend Rs. 96,000 each year in maximum to reduce collection delay by two days. 12.9 Himalayan Inc. has grown from a small Regional firm with customers concentrated in Pokhara to a large, nationwide firm serving customers throughout the country. It has, however, kept its central billing system in Regional. On average, 7 days elapse from the time customers mail payments until Himalayan is able to receive, process, and deposit them. To shorten the collection period, Himalayan is considering the installation of a lockbox system consisting of 40 local depository banks, or lockbox operators, and 10 regional concentration banks. The fixed costs of operating the system are estimated to be Rs 20,000 per month. Under this system, customer's checks would be received by the lockbox operator 2 days after they are mailed, and daily collections should average Rs 50,000 at each location. The collection would be transferred daily to the regional concentration banks. One transfer mechanism involves having the local depository banks use "mail depository transfer checks," or DTCs, to move the funds to the concentration banks; the alternative would be to use electronic (wire) transfers. A DTC would cost only Rs. 0.90, but it would take 3 days before funds were in the concentration bank and thus available to Himalayan. Therefore, float time under the DTC system would be 2 day for mail plus 3 days for transfers, or 5 days total, down from 7 days. A wire transfer would cost Rs 15, but funds would available immediately, so float time would be only 2 days. If Himalayans opportunity cost is 8 percent, should it initiate the lockbox system? If so, which transfer method should be used? (Assume that there are 52×5 = 260 working days in a year.) SOLUTION Given,



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t Present system: Central billing system Collection delay = 7 days Proposed system: Lockbox system Number of lock box or local bank = 40 Number of regional concentration bank = 10 Fixed operating cost = Rs. 20,000 per month Average daily collection = Rs. 50,000 at each location Cost of DTC = Rs. 0.90 Collection delay under DTC = 5 days Cost of wire transfer = Rs. 15 Opportunity cost = 8 percent Working days in a year = 260 days Now, Average daily collection (total) = Rs. 50,000 × 40 = Rs. 2,000,000 Lockbox system with DTC: Reduction in collection delay = 7 days - 5 days = 2 days Cash released = Average daily × Reduction in collection delay = Rs. 2,000,000 × 2 days = Rs. 4,000,000 Opportunity cost saving = Cash released × Opportunity cost = Rs. 4,000,000 × 0.08 = Rs. 320,000 Annual fixed cost = Rs. 20,000 × 12 = Rs. 240,000 Annual transfer cost = Rs. 0.90 × 40 × 260 = Rs. 9,360
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Total annual cost



= Rs. 240,000 + Rs. 9,360 = Rs. 249,360



Now, Net annual saving



= Opportunity cost saving - Total annual cost = Rs. 320,000 - Rs. 249,360 = Rs. 70,640 Lockbox system with wire transfer: Reduction in collection delay = 7 days - 2 days = 5 days Cash released = Rs. 2,000,000 × 5 days = Rs. 10,000,000 Opportunity cost saving = Rs. 10,000,000 × 0.08 = Rs. 800,000 Annual fixed cost = Rs. 20,000 × 12 = Rs. 240,000 Annual transfer cost = Rs. 15 × 40 × 260 = Rs. 156,000 Total annual cost = Rs. 240,000 + Rs. 156,000 = Rs. 396,000 Now, Net annual saving = Rs. 800,000 - Rs. 396,000 = Rs. 404,000 Himalayan Inc. should initiate the lock box system and use electronic (wire) transfer because net annual saving under wire transfer is greater than that of mail depositary transfer check, DTC. 12.10 Blue Bird Corporation has determined that a majority of its customers are located in the Southern area. It therefore is considering using a lockbox system offered by a bank in southern area. The bank has estimated that use of the system will reduce collection time by two days. Based on the following information, should the lock box system be adopted? Average number of payments per day Average value of payment Variable lockbox fee (Per transaction) Annual interest rate on money market securities



700 Rs 1,100 Rs0.35 6.0%



How would your answer change if there were a fixed charge of Rs 1,000 per year in addition to the variable charge? SOLUTION Given, Average number of payments per day = 700 Average value of each payment = Rs. 1100 Variable lock box fee = Rs. 0.35 per transaction Annual interest rate = 6 percent Reduction in collection delay = 2 days Average daily collection = × Number of payments per day = Rs. 1,100 × 700 = Rs. 770,000 Cash released = Average daily collection × Reduction in collection delay = Rs. 770,000 × 2 days = Rs. 1,540,000 Annual opportunity cost saving = Cash released × Interest rate = Rs. 1,540,000 × 0.06 = Rs. 92,400 = × × Days in a year
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= Rs. 0.35 × 700 × 360 = Rs. 88,200



Now, Annual net saving



= Annual opportunity cost saving – Annual cost = Rs. 92,400 - Rs. 88,200 = Rs. 4,200 Blue Bird Corporation should adopt the lockbox system because it results into an annual net saving of Rs. 4,200. If there were a fixed charge of Rs. 1,000 per year in addition to the variable charge, the annual net saving would be Rs. 4,200 - Rs. 1,000 = Rs. 3,200. So, this would not affect the decision.



12.11



The Generation Company is setting up a new checking account with a commercial bank. Generation plans to issue cheques in the amount of Rs 1.6 million each day and to deduct them from its own records at the close of business on the day they are written. On average, the bank will receive and clear (that is, deduct from the firm's bank balance) the checks at 5p.m. the fourth day after they are written; for example, a check written on Monday will be cleared on Friday afternoon. The firm's agreement with the bank requires it to maintain a Rs 1.2 million average compensating balance; this is Rs 400,000 greater than the cash balance the firm would otherwise have on deposit. It makes a Rs 1.2 million deposit at the time it opens the account. a. Assuming that the firm makes deposits at 4p.m. each day (and the bank includes them in that day's transactions), how much must it deposit daily in order to maintain a sufficient balance once it reaches a steady state? Indicate the required deposit on Day1, Day2, Day3, Day4, if any, each day thereafter, assuming that the company will write checks for Rs 1.6 million on Day 1 and each day thereafter. b. How many days of float do the firm have? c. What ending daily balance should the firm try to maintain (1) on the bank's records and (2) on its own records? d. Explain how net float can help increase the value of firm's common stock. SOLUTION Cheque written and disbursed = Rs. 1.6 million each day Average compensating balance = Rs. 1.2 million Initial deposit to open the account = Rs. 1.2 million a. Calculation of ending daily balance on the firm's records and on the bank's records: Day s



Transactions



1.



Deposit Rs. 1.2 million and write the cheque for Rs. 1.6 million



2.



Firm's records



Bank's records



- Rs. 400,000



+ Rs. 1,200,000



Write the cheque for Rs. 1.6 million



- Rs. 2,000,000



+ Rs. 1,200,000



3.



Write the cheque for Rs. 1.6 million



- Rs. 3,600,000



+ Rs. 1,200,000



4.



Write the cheque for Rs. 1.6 million



- Rs. 5,200,000



+ Rs. 1,200,000



5.



Deposit Rs. 1.6 million and write the cheque - Rs. + Rs. for Rs. 1.6 million 5,200,000 1,200,000 After the firm has reached the steady state on day 5, it must deposit Rs. 1.6 million each day in order to maintain a sufficient balance. As we noted from the problem that the bank receives and clear the cheques the fourth day after they are written, there is disbursement float of 4 days.



b.



F i n a n c i a l A n a l343 y sis Once the firm reaches the steady state, it should try to maintain a daily ending balance of Rs. 1.2 million on the bank's records and - Rs. 5.2 million on its own records. d. Net float is the difference between disbursement float and collection float. When disbursement float exceeds the collection float, net float is positive. Positive net float represents a free cash flow available to a firm. If the firm is able to make the profitable use of these freed cash, the value of the firm could be maximized which ultimately enhances the value of firm's common stock. 12.12 Denim Corporation began operations 5 years ago as a small firm serving customers in the Western area. However, its reputation and market area grew quickly, so that today Denim has customers throughout the entire nation. Despite its broad customer base, Denim has maintained its headquarters in Western region and keeps its central billing system there. Denim's management is considering an alternative collection procedure to reduce its mail time and processing float. On average, it takes 5 days from the time customers mail payments until Denim is able to receive, process, and deposit them. Denim would like to set up a lockbox collection system, which it estimates would reduce the time lag from customer mailing to deposit by 3 days-bringing it down to 2 days. Denim receives an average of Rs 1,400,000 in payments per day. a. How many days of collection float now exist and what would be it under the lockbox system? What reduction in cash balances could Denim achieve by initiating the lockbox system? b. If Denim has an opportunity cost of 10 percent, how much is the lockbox system worth on an annual basis? c. What is the maximum monthly charge Denim should pay for the lockbox system? SOLUTION Given, Collection delay under central billing system = 5 days Collection delay under lock box system = 2 days Average daily collection = Rs. 1,400,000 a. The collection delay now exist is 5 days and it would be 2 days under the lock box system. Reduction in collection delay = 5 days - 2 days = 3 days Now, = Average daily collection × Reduction in collection delay = Rs. 1,400,000 × 3 days = Rs. 4,200,000 Thus, the reduction in cash balance that Danim Corporation could achieve by initiating the lockbox system is Rs. 4,200,000. b. Opportunity cost = 10 percent Annual worth of lockbox system = ? = Reduction in cash balance × Opportunity cost = Rs. 4,200,000 × 0.10 = Rs. 420,000 The annual opportunity cost saving that Denim could achieve by initiating the lockbox system is Rs. 420,000. So, annual worth of the lockbox system is Rs. 420,000. c. Maximum monthly charge = ? Since annual opportunity cost saving is Rs. 420,000, Denim should pay Rs. 420,000 each year in maximum for the lockbox system. Now, Maximum monthly charge =



c.
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= Rs. 35,000 Thus, the maximum monthly charge Denim should pay for the lockbox system is Rs. 35,000. NTC recently leased spaces in the western region and opened a new business, Western NTC Shop. Business has been good, but the NTC has frequently run out of cash. This has necessitated late payment on certain orders, and this, in turn, is beginning to cause problem with suppliers. The NTC plans to borrow money from the bank to have cash ready as needed, but first they need a forecast of just how much they must borrow. Accordingly, they asked you to prepare a cash budget for the critical period around Christmas, when needs will be especially high. Sales are made on a cash basis only. The NTC's purchases must be paid for the following month. The NTC's owners pay themselves a salary of Rs 4,800 per month, and the rent is Rs 2,000 per month. In addition, the NTC must make a tax payment of Rs 12,000 in December. The current cash on hand (on December 1) is Rs 400, but the NTC has agreed to maintain an end of month bank balance of Rs 6,000, their target cash balance. he estimated sales and purchases for December, January, and February are shown next. Purchases during November amounted to Rs 140,000. Months December January February



a.



Sales Rs 160,000 40,000 60,000



Purchases Rs 40,000 40,000 40,000



Prepare a cash budget for December, January, and February.



b.



Now suppose the NTC were to start selling on a credit basis on December 1, giving customers 30 days to pay. All customers accept these terms, and all other facts in the problem are unchanged. What would the company's loan requirements be at the end of December in this case? SOLUTION a.



Cash Budget for Dec., Jan. and Feb.



Beginning cash balance Add: Cash receipt: Cash sales Total cash receipt (A) Cash disbursement: Payment for purchase Salary Rent Tax payment Total cash disbursement (B) Surplus (or deficit) (A - B) Borrowing Repayment of borrowing Ending cash balance b.



December Rs. 400



January Rs. 6,000



February Rs. 6,000



160,000 40,000 Rs. 160,400 Rs. 46,000



60,000 Rs.66,000



Rs. 140,000 Rs. 40,000 4,800 4,800 2,000 2,000 12,000 — Rs. 158,800 Rs. 46,800 Rs. 1,600 (Rs. 800) 4,400 6,800 — — Rs. 6,000 Rs. 6,000



Rs. 40,000 4,800 2,000 — Rs. 46,800 Rs. 19,200 — (11,200) Rs. 8,000



If NTC were to start selling on a credit basis on December 1, its sales in December, Rs. 160,000, would be collected in the following month, i.e. on January. This would increase the company's loan requirement for the month of December by Rs. 160,000. So, the company's loan requirement would be Rs. 4,400 + Rs. 160,000 = Rs. 164,400 at the end of December.



12.14



F i n a n c i a l A n a l343 y sis Himalayan Expo. Ltd. is planning to request a line of credit from bank. The finance manager has estimated the following sales forecasts for the firm for parts of 2001 and 2002:



May 2001 June July August September October November December January 2002



Rs 180,000 180,000 360,000 540,000 720,000 360,000 360,000 90,000 180,000



Collection estimates obtained from the credit and collection department are as follows: Collection within the month of sales, 10 percent; collections the month following the sale, 75 percent; collections the second month following the sale, 15 percent. Payments for labor and raw materials are typically made during the month following the one in which these costs have been incurred. Total labor and raw materials costs are estimated for each month as follows: May 2001 June July August September October November December



Rs 90,000 90,000 126,000 882,000 306,000 234,000 162,000 90,000



General and administrative salaries will amount to approximately Rs 27,000 a month; lease payments under long term lease contracts will be Rs 9,000 a month; depreciation charges will be Rs 36,000 a month; miscellaneous expenses will be Rs 2,700 a month; income tax payments of Rs 63,000 will be due in both September and December; and a progress payment of Rs 180,000 on a new design studio must be paid in October. Cash on hand on July 1 will amount to Rs 132,000, and a minimum cash balance of Rs 90,000 will be maintained throughout the cash budget period. a.



Prepare a monthly cash budget for the last 6 months of 2001.



b.



Prepare an estimate of the required financing (or excess funds) that is, the amount of the firm will need to borrow (or will have available to invest) for each month during that period.



c.



The finance manager has been going through the firm’s chequebook and bank balances. In the process, he discovered the firm, on average, writes cheques in the amount of Rs 12,000 each day and that it takes about 5 days for these cheques to clear. Also the firm receives cheques in the amount of Rs 10,000 daily, but loses 4 days while they are being deposited and cleared. What is the firm’s disbursement float, collection float and net float?



d.



How can a firm speed up collections and slow down disbursement?



e.



Why would a firm hold marketable securities?
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August Septem Octobe Novem Decem ber r ber ber



Rs. Rs. Rs. Rs. Rs. Rs. 132,000 201,300 387,600 90,000 90,000 208,500



Add: Cash receipts: Collection from debtors



198,000 351,000 531,000 657,000 414,000 333,000



Total cash receipt (A)



Rs. Rs. Rs. Rs. Rs. Rs. 330,000 552,300 918,600 747,000 504,000 541,500



Cash disbursement: Payment for labour and raw materials



Rs. Rs. Rs. Rs. Rs. Rs. 90,000 126,000 882,000 306,000 234,000 162,000



General and adm. salaries Lease payments Miscellaneous expenses Income tax payments Progress payment



27,000 27,000 27,000 27,000 27,000 27,000 9,000 9,000 9,000 9,000 9,000 9,000 2,700 2,700 2,700 2,700 2,700 2,700 — — 63,000 — — 63,000 — — — 180,000 — —



Total cash disbursement (B)



Rs. Rs. Rs. Rs. Rs. Rs. 128,700 164,700 983,700 524,700 272,700 263,700



Surplus (or deficit) [A - B]



Rs. Rs. (Rs. Rs. Rs. Rs. 201,300 387,600 65,100) 222,300 231,300 277,800



Borrowing Repayment of borrowing Ending cash balance



— —



— 155,100 — — — — (132,30 (22,800 0) )



— —



Rs. Rs. Rs. Rs. Rs. Rs. 201,300 387,600 90,000 90,000 208,500 277,800



Working: May Credit sales



June



July



Augu st



Septe mber



Octo ber



Novem Decem ber ber



180,0 180,0 360,0 540,0 720,000 00 00 00 00



360,0 00



360,00 0



90,000



Collection from debtors: 18,00 18,00 36,00 54,00 72,000 In the month 0 0 0 0 405,000 of sales (10%) 135,0 135,0 270,0 54,000 In the 1st 00 00 00 month (75%) 27,00 27,00 In the 2nd 0 0 month (15%)



36,00 0 540,0 00 81,00 0



36,000 270,00 0 108,00 0



9,000 270,00 0 54,000



657,0 00



414,00 0



333,00 0



Collection from 198,0 351,0 531,000 debtors 00 00 c. Here, Daily cheque written = Rs. 12,000 Disbursement delay = 5 days Daily cheque receipt = Rs. 10,000 Collection delay = 4 days Calculation of float in Rs.:



Disbursement float



Collection float



Net float



= = = = = = = = =
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Daily cheque written × Disbursement delay Rs. 12,000 × 5 days Rs. 60,000 Daily cheque receipt × Collection delay Rs. 10,000 × 4 days Rs. 40,000 Disbursement float - Collection float Rs. 60,000 - Rs. 40,000 Rs. 20,000
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The firm can speed up collections by installing lockbox system or by using concentration banking system. Similarly, it can slow down disbursement by using these method: (i) payables centralization, (ii) payment by draft, (iii) zero balance account, and (iv) centralized disbursement account. A firm hold marketable securities due to the following two basic reasons: (i) marketable securities serve as a substitute for cash balances, and (ii) they are used as a temporary investment. •
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R E C E I V A B L E SM A N A G E M E N T
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•



Problem s &



13.1



For a firm with an average receivables balance of Rs 500,000, and a cost of debt of 12 percent, what is the cost of funds tied up in receivables?



Solutions



SOLUTION







Form ula e and Equations 1.



Cost of investment in receivable Cost of receivables Opportunity costs (K)



2.



=



Investment



in



receivables



x



Investment in Receivables Investment in Receivables =



13.2 x DSO



or,



Investment in Receivables = x DSO



or,



Investment in Receivables = x VCR x DSO



3.



Bad debt losses



SOLUTION



Bad debt losses = Annual credit sales x Percentage default customer 4.



Cash Discount Discount cost = Annual credit sales x Percentage discount customer x Percentage cash discount



5.



6.



Given, Average receivables = Rs. 500,000 Cost of debt (K) = 12% Cost of receivables = ? We know, Cost of receivables = Investment in receivable × K = Rs. 500,000 × 0.12 = Rs. 60,000 Himalayan Limited has days sales outstanding of 20 days. The company averages Rs 5,500 in credit sales each day. What is the company’s average accounts receivable?



Days Sales Outstanding (DSO)



Given, Days sales outstanding (DSO) = 20 days Per day credit sales = Rs. 5,500 Investment in receivables = ? We know, Investment in receivables = Per day credit sales × DSO = Rs. 5,500 × 20 days = Rs. 110,000 A firm expects sales of Rs 3.6 million on terms of 2/10, net 40, and 40 percent of its customers will take the discount. Assume the average collection period is 40 days. What is the discounts taken and average receivable balance?



DSO = Percentage of customer taking discount × Discount period + Percentage of customer paying on time × Net period + Percentage of late paying customer × Late period



13.3



Average Daily Sales (ADS)



SOLUTION



ADS =



Given, Sales = Rs. 3.6 million Credit terms = net 40 Customers taking discount = 40% Customers not taking discount = 60% Average collection period (DSO) = 40 days Discount costs and investment in receivables = ? We know, Discount costs = Sales (1 - Bad debt ratio) (% of discount) (% of customers taking discount) = 3600,000 × 0.02 × 0.4 = Rs. 28,800 Investment in receivable = × DSO
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13.4



= days = Rs. 400,000 Butwal Spinning Mills sells on terms of 3/10, net 30. Total sales for the year are Rs 900,000. Forty percent of the customers pay on the tenth day and take discount; the other 60 percent pay, on average, 40 days after their purchases. a. What is the days sales outstanding? b. What is the average amount of receivables? c. What would happen to average receivables if the firm toughened its collection policy with the result that all non-discount customers paid on the thirtieth day?
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Average amount of receivable = × DSO = × 22 days = Rs. 55,000 If Butwal Spinning mills toughened up its collection policy with the result that all non-discount customers paid on the 30th day, the average investment in accounts receivable will reduce by Rs. 15,000 (Rs. 70,000 - Rs. 55,000). 13.5



SOLUTION



Given, Credit terms = net 30 Total sales = Rs.900,000 Customers taking discount = 40% Customers not taking discount and who pay on 40 days after their purchase = 60%



The Himal Association has a variable operating cost ratio of 70 percent, its cost of capital is 10 percent, and current sales are Rs 10,000. All of its sales are on credit and it currently sells on terms of net 30. Its accounts receivable balance is Rs 1,500. Himal is considering a new credit policy with terms of net 45. Under the new policy, sales will increase to Rs 12,000, and accounts receivables will rise to Rs 2,500. If Himal changes its credit policy to net 45, by how much will its cost of carrying receivables increase? Assume a 360day year.



SOLUTION



Given, Variable cost ratio (V) Cost of capital (K) Annual sales Credit period Accounts receivables Annual working days



a. Days sales outstanding (DSO) = ? We have, DSO = % of customer taking discount × Discount period + % of customer paying late × Late period = 0.40 × 10 days + 0.60 × 40 days = 28 days



Old Credit Policy



New Credit Policy



70% 10% Rs. 10,000 Net 30 Rs. 1,500 360 days



70% 10% Rs. 12,000 Net 45 Rs. 2,500 360 days



We have, Cost of carrying receivables (CCR) = Receivable balance × V × K Before change in credit term After change in credit term Carrying cost of receivable (CCR) CCR = Rs. 2500 × 0.70 × 0.10 = Rs. 1500 × 0.70 × 0.10 = Rs. 175 = Rs. 105 Thus, the cost of carrying receivables increases under new credit policy by Rs. 70 [Rs. 175 - Rs. 105].



b. Average amount of receivables = ? We have, Average amount of receivable = × DSO = × 28 days = Rs. 70,000 c. If all 60% non-discount customers paid on the 30th day We have, DSO = % of customer taking discount × Discount period + % of customer not taking discount × Net period = 0.40 × 10 days + 0.60 × 30 days = 4 days + 18 days = 22 days



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



13.6



Bishal Bazar Enterprises feels its credit costs are too high. By tightening its credit standards, bad debts will fall from 5 percent of sales to 2 percent. However, sales will fall from Rs 100,000 to Rs 90,000 per year. If the variable cost per unit is 50 percent of the sale price, fixed costs are Rs 10,000. What cost will the firm face in a reduced contribution profits from sales? Should the firm tighten its credit standards? Explain your answer.
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SOLUTION



Cost of carrying receivable Incremental profit before tax



Given, Old Credit Policy



New Credit Policy



5% Rs. 100,000 50% Rs. 10,000



2% Rs. 90,000 50% Rs. 10,000



Bad debt losses Sales Variable cost Fixed costs



Income Statement Current Credit Policy Sales Less: Variable cost (50%) Profit before credit costs and taxes



New Credit Policy



Rs.100,000 50,000



Rs.90,000 45,000



Rs.50,000



Rs.45,000



5,000 10,000



1,800 10,000



Rs.35,000



Rs.33,200



Less: Credit related costs: Bad debts (Sales × BD%) Fixed costs Profit before tax



13.7



The firm should not tighten its credit standards as it will decrease profit by Rs. 1,800 (Rs. 35,000 - Rs. 33,200). The Hill Side Restaurant Inc. has been reviewing its credit policies. The credit standards it has been applying have resulted in annual credit sales of Rs 5 million. Its average collection period is 30 days, with a bad debt loss ratio of 1 percent. Because persistent inflation has caused deterioration in the financial position of many of its customers, Federal is considering a reduction in its credit standards. As a result, it expects incremental credit sales of Rs 400,000, on which the average collection period (ACP) would be 60 days and on which the bad debt loss ratio would be 3 percent. The variable cost ratio to sales for Federal is 70 percent. The required return on investment in receivables is 15 percent. Evaluate the relaxation in credit standard that the Company is considering.



The Hill Side Restaurant should change its credit standards as it will increase its profit by Rs. 101,000. Working Notes: Cost of carrying receivable = × ASP × V × K = × 60 days × 0.70 × 0.15 = Rs. 7,000 Bad debt losses = Sales × % of bad debts = 400,000 × 0.03 = Rs. 12,000 13.8 Instead of relaxing credit standard, (refer to problem 7) Hill Side is considering simply lengthening credit terms from net 20 to net 50, a procedure that would increase the average collection period from 30 days to 60 days. Under the new policy, Federal expects incremental sales to be Rs 500,000 and the new bad debt loss ratio to rise to 2 percent on all sales. Assume all other returns hold. Evaluate the lengthening in credit terms that the Company is considering. SOLUTION



Given,



Sales Variable costs (V) Bad debts losses DSO Required Rate of return (K)



Old Credit Policy



New Credit Policy



Rs. 5,000,000 70% 1% 30 days 15%



Rs.5,500,000 70% 2% 60 days 15%



Income Statement Current Policy (Rs.)



SOLUTION



Given, Incremental sales = Rs. 400,000 Average collection period (ACP) = 60 days Bad debt losses = 3% Variable cost (V) = 70% Required return on investment (K) = 15%



Incremental sales Less: Variable cost (70%) Profit before credit costs & taxes Less: Credit related costs: Bad debt losses



New Policy Rs.400,000 280,000 Rs.120,000 12,000



New Credit Policy (Rs.)



Sales Less: Variable cost (70%)



5,000,000 3,500,000



5,500,000 3,850,000



Profit before credit costs and taxes



1,500,000



1,650,000



50,000 43,750



110,000 96,250



1,406,250



1,443,750



Less: Credit related costs: Bad debts Cost of carrying receivable



Income Statement



7,000 Rs.101,000



Profit before tax



The firm should lengthened its credit term as it will increase its profit by Rs. 37,500 (1,406,250 - Rs. 1443,750). Working Notes: Cost of carrying receivable (CCR) = × DSO × V × K Current policy: CCR = × 30 × 0.70 × 0.15 = Rs. 43,750
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New policy: CCR



= × 60 × 0.70 × 0.15 = Rs. 96,250 Bad debt losses = Sales × % of bad debts Current policy: Bad debt losses = Rs.5,000,000 × 0.01 = Rs. 50,000 Change policy: Bad debt losses = Rs.5,500,000 × 0.02 = Rs. 110,000 13.9



Mr. Ajay Dewan, the new credit manager of the Mountain Hill Corporation (MHC), was alarmed to find that MHC sells on credit terms of net 50 days while industrywide credit terms have recently been lowered to net 30 days. On annual credit sales of Rs 3 million, MHC currently averages 60days' sales in accounts receivable. Dewan estimates that tightening the credit terms to 30 days would reduce annual sales to Rs 2.6 million, but accounts receivable would drop to 35 days of sales, and the saving on investment in them should more than overcome any loss in profit. MC's variable cost ratio is 70 percent, and its marginal tax rate is 40 percent. If the interest rate on funds invested in receivables is 11 percent, should the change in credit terms be made?



SOLUTION



Given,



Credit period Annual sales DSO Variable cost (V) Cost of funds (K) Tax rate



Current Credit Policy



New Credit Policy



Net 50 days Rs. 3,000,000 60 days 70% 11% 40%



Net 30 days Rs.2,600,000 35 days 70% 11% 40%



Credit analysis by income statement Particulars



After change



Effect of change



Rs. 3,000,000 0



Rs. 2,600,000 0



(Rs. 400,000) 0



Rs. 3,000,000 2,100,000



Rs. 2,600,000 1,820,000



(Rs. 400,000 280,000)



Rs.900,000



Rs.780,000



(Rs.120,000)



38,500



19,464



(19,036)



Profit before taxes Less: Taxes (40%)



Rs.861,500 344,600



Rs.760,536 304,214



(Rs.100,964) (40,386)



Net income



Rs.516,900



Rs.456,322



(Rs.60,578)



Net sales Less: Production (70%)



cost



Profit before credit costs and taxes Less: Credit related cost: Cost of carrying receivable
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SOLUTION



Before change



Gross sales Less: Discount
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Working notes: Cost of carrying receivable (CCR) = × DSO × V × K Before change: CCR = × 60 × 0.70 × 0.11 = Rs. 38,500 After change: CCR = × 35 × 0.70 × 0.11 = Rs. 19,464 13.10 Butwal Technical Inc. (BTI) is considering changing its credit terms from 2/15, net 30 to 3/10, net 30 in order to speed collections. At present, 40 percent of BTI's non-default customers take the 2 percent discount. Under the new, terms, discount customers are expected to rise to 50 percent of nondefault customers. Regardless of credit terms, half of the customers who do not take discount are expected to pay on time, whereas the remainder will pay 10 days late. The change does not involve a relaxation of credit standards; therefore, bad debt losses are not expected to rise above their present 2 percent level. However, the more generous cash discount terms are expected to increase sales from Rs 2 million to Rs 2.6million per year. BT's variable cost ratio is 75 percent, the interest rate on funds invested in accounts receivable is 9 percent, and the firm's marginal tax rate is 40 percent. a. What is the days sales outstanding before and after the change? b. Calculate the discount costs before and after the change. c. Calculate the rupee cost of carrying receivables before and after the change. d. Calculate the bad debt losses before and after the change. e. What is the incremental profit from the change in credit terms? Should BT change its credit terms?



If net credit policy is change, the net income of Mountain Hill Corporation will decline by to Rs. 60,578. So, Mountain Hill Corporation should not change its credit terms.



Given,



Credit terms Discount taken customer Non-discount customer [pay on net period] Non-discount customer [pay 10 days late] Bad debt loss ratio sales Variable cost ratio (V) Interest rate (K) Tax rate (T)



Current credit policy



Change credit policy



2/15, net 30 40% 30% 30% 2% Rs. 2,000,000 75% 9% 40%



3/10, net 30 50% 25% 25% 2% Rs. 2,600,000 75% 9% 40%



a. DSO = ? We have, DSO = % of customer taking discount × Discount period + % of customer not taking discount × Net period + % of customer paying in late × Late period
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DSO before change



= 0.40 × 15 days + 0.30 × 30 days + 0.30 × 40 days = 27 days DSO after change = 0.50 × 10 days + 0.25 × 30 days + 0.25 × 40 days = 22.5 days b. Discount costs = ? We have, Discount costs = Sales (1 - Bad debt %) (discount rate) (% of customer taking discount) Before change: Discount costs = Rs. 2,000,000 (1 - 0.02) (0.02) (0.40) = Rs. 15,680 After change: Discount costs = Rs. 2,600,000 × (1 - 0.02) (0.03) (0.50) = Rs. 38,220 c. Cost of carrying receivables (CCR) = ? We have, CCR = DSO × Daily sales × Variable cost × Cost of funds Before change: CCR = 27 days × × 0.75 × 0.09 = Rs. 10,125 After change: CCR = 22.5 days × × 0.75 × 0.09 = Rs. 10,968.75 or 10969 d. Bad debt losses = ? We have, Bad debt losses = Sales × Bad debt ratio Before change: Bad debt losses = Rs. 2‚000‚000 × 0.02 = Rs. 40,000 After change: Bad debt losses = Rs. 2,600,000 × 0.02 = Rs. 52,000 e. Income Statement Particular



Current Change credit policy credit policy (Rs.) (Rs.)



Effect of change (Rs.)



Gross sales Less: Discounts



2,000,000 15,680



2,600,000 38,220



600,000 22,540



Net sales Less: Production costs (75%)



1,984,320 1,500,000



2,561,780 1,950,000



577,460 450,000



484,320



611,780



127,460



Profit before taxes



credit



costs



Less: Credit related costs: Bad debt losses



and



40,000



52,000



12,000
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434,195 173,678



548,811 219,524



194,616 45,846



Net income



260,517



329,287



68,770



Butwal Technical, Inc. should change the credit terms from , net 30 to net 30 because change in profit is positive i.e. Rs. 68,770. Alternative solution: Incremental profits (∆P) = ? ∆P = (Contribution margin × ∆Sales - ∆Discount cost - ∆CCR - ∆Bad debt losses) (1 - T) = (0.2 × Rs. 600,000 - Rs. 22,540 - Rs. 844 - 12,000) × 0.6 = 11616 × 0.6 = Rs. 68,770 13.11 Lumbini Colour Lab Inc. has annual credit sales of Rs 2 million. Current expenses for the collection department are Rs 30,000, bad debt losses are 2 percent, and the days sales outstanding is 30 days. PC is considering easing its collection efforts so that collection expenses will be reduced to Rs 22,000 per year. The change is expected to increase bad debt losses to 3 percent and to increase the days sales outstanding to 45 days. In addition, sales are expected to increase to Rs 2.2million per year. Should the firm relax collection efforts if the opportunity cost of funds is 12 percent, the variable cost ratio is 75 percent, and its marginal tax rate is 40 percent? SOLUTION



Given, Current credit terms Rs. 2,000,000 Rs. 30,000 2% 30 days 12% 75% 40%



Annual credit sales Collection expenses Bad debt losses DSO Cost of funds (K) Variable cost ratio (V) Tax rate (T)



Change credit terms Rs. 2,200,000 Rs. 22,000 3% 45 days 12% 75% 40%



Income Statement Particular Gross sales Less: Discounts Net sales Less: Production costs (75%) Profit before credit costs taxes Less: Credit related costs: Collection expenses Bad debt losses Cost of carrying receivable



Current Change credit credit Rs.2,000,0 Rs.2,200,0 0 00 0 0 Rs.2,000,0 Rs.2,200,0 00 00 1,500,000 1,650,000 Rs.500,00 Rs.550,00 0 0 30,000 40,000



22,000 66,000



Effect of change Rs.200,000 0 Rs.200,000 150,000 Rs.50,000 (8,000) 26,000 9,750
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15,000 Rs.415,00 0 166,000 Rs.249,00 0



Profit before taxes Less: Tax (40%) Net income



24,750 Rs.437,25 0 174,900 Rs.262,35 0
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0 Rs.22,250 8,900 Rs.13,350



Since net income under new credit terms is higher by Rs. 13,350 than current credit terms, Lumbini Color Lab Inc. should relax its collection efforts. Working notes: Before change: Cost of carrying receivables = × DSO × V × K = × 30 days × 0.75 × 0.12 = Rs. 15,000 After change: Cost of carrying receivables = × DSO × V × K = × 45 days × 0.75 × 0.12 = Rs. 24,750 Bad debts losses (Before change) = Sales × Bad debt ratio = Rs. 2,000,000 × 0.02 = Rs. 40,000 Bad debts losses (After change) = Sales × Bad debt ratio = Rs. 2,200,000 × 0.02 = Rs. 66,000 13.12 The Asian Bottling (AB) Corporation has a 12 percent opportunity cost of funds and currently sells on terms of "net/10, EOM." (This means that goods shipped before the end of the month must be paid for by the tenth of the following month.) The firm has sales of Rs 10 million a year, which are 80 percent on credit and spread evenly over the year. The average collection period is currently 60 days. If AB offered terms of "2/10, net 30," 60 percent of its credit customers would take the discount, and the average collection period would be reduced to 40 days. Should the AB change its credit terms? SOLUTION



Given,



Less: Variable cost



0



Profit before credit costs and taxes Less: Credit related costs: Cost of carrying receivables Net income



8,000,000



7,904,000



160,000



106,667



7,840,000



7,797,333



Since the profit is decrease by Rs. 42,667 (Rs. 7,840,000 - Rs. 7,797,330), the Asian Bottling Corporation should not change credit terms from net 10,EOM to 2/10 net 30. Working Notes: Cost of carrying receivables (CCR) = × ACP × K Before change: CCR = × 60 × 0.12 = Rs. 160,000 After change: CCR = × 40 × 0.12 = Rs. 106,666.67 ≈ 106,667 13.13 Nepal Power Point (NPP) Corporation spends Rs 220,000 per annum on its collection department. The company has Rs 12 million in credit sales, its average collection period is 2.5 months, and the percentage of bad-debt losses is 4 percent. The company believes that if it were to double its collection personnel, it could bring down the average collection period to 2 month and bad-debt losses to 3 percent. The added cost is Rs 180,000, bringing total collection expenditure to Rs. 400,000 annually. Is the increased effort worthwhile if the before-tax opportunity cost of funds is 20 percent? If it is 10 percent? SOLUTION



Given, Collection cost Sales DSO Bad debt ratio Cost of funds (K)



Current policy



Change policy



Rs. 220,000 Rs. 12,000,000 2.5 month/75 days 4% 20% and 10%



Rs. 400,000 Rs. 12,000,000 2 months/60 days 3% 20% and 10%



If cost of funds (K) = 20%



Credit terms Annual sales Annual credit sales (80%) ACP % of customer taking discount Cost of funds (K)



Current Net 10, EOM Rs. 10 million Rs. 8 million 60 days — 12%



New 2/10, net 30 Rs. 10 million Rs. 8 million 40 days 60% 12%



Income Statement Particular Gross sales Less: Discounts Net sales
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Before After change change (Rs.) (Rs.) Rs. 8,000,000 0



Rs. 8,000,000 96,000



8,000,000



7,904,000



Particular



Before change (Rs.)



After change (Rs.)



Gross sales Less: Discounts



12,000,000 0



12,000,000 0



Net sales Less: Variable costs



12,000,000 0



12,000,000 0



Profit before credit costs and taxes Less: Credit related costs Bad debts losses Collection cost Cost of carrying receivables



12,000,000



12,000,000



480,000 220,000 500,000



360,000 400,000 400,000



Profit before tax



10,800,000



10,840,000
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At 20% cost of funds, the increased effort of Nepal power point corporation is worthwhile because profit before tax would increase by Rs. 40,000 (10,840,000 - 10,800,000). Working Note: Cost of carrying receivables = × DSO × K Before change: Cost of carrying receivables = × 75 × 0.20 = Rs. 500,000 After change: Cost of carrying receivables = × 60 × 0.20 = Rs. 400,000 Bad debts losses = Sales × Bad debt percent Before change: Bad debts losses = Rs. 12,000,000 × 0.04 = Rs. 480,000 After change: Bad debts losses = Rs. 12,000,000 × 0.03 = Rs. 360,000 If cost of fund (K) = 10% Particular



Before After change change (Rs.) (Rs.)



Gross sales Less: Discounts



12,000,000 0



12,000,000 0



Net sales Less: Variable costs



12,000,000 0



12,000,000 0



Profit before credit costs and taxes Less: Credit related costs: Bad debt losses Collection costs Cost of carrying receivables



12,000,000



12,000,000



480,000 220,000 250,000



360,000 400,000 200,000



Profit before tax



11,050,000



11,040,000



At 10% cost of funds, the increased effort is not worthwhile as the corporation's profit before tax will decreased by Rs. 10,000 (11,050,000 11,400,000). Working notes: Cost of carrying receivables = × DSO × K Before change: Cost of carrying receivables = × 75 × 0.10 = Rs. 250,000
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After change: Cost of carrying receivables = × 60 × 0.10 = Rs. 200,000 13.14 Gandaki Gasoline Company currently makes all sales on credit and offers no cash discount. The firm is considering a 2 percent cash discount for payment within 15 days. The firm's current average collection period is 60 days, sales are 40,000 units, selling price is Rs 45 per unit, Variable cost per unit is Rs 36 and average cost per unit is Rs 40 at the current sales volume. The firm expects that the change in credit terms will result in an increase in sales to 42,000 units, that 70 percent of the sales will take the discount and that the average collection will fall to 30 days. If the firm's required rate of return on investment is 25 percent, should the proposed discount be offered? SOLUTION



Given, Sales Selling price Variable cost Average cost DSO Discount taken customer Non-discount customer Opportunity cost (K) Discount (payment within days)



Current policy



Change policy



40,000 units Rs. 45 per unit Rs. 36 per unit Rs. 40 per unit 60 days



42,000 units 45 per unit 36 per unit — 30 days 70% 30% 25% 2%



25% 15



Investment in A/R Current: Investment in A/R = × 60 = Rs. 266,667 Proposed: Investment in A/R = × 30 = Rs.139,333 Cost of receivables = Investment in A/R × K Current: Cost of receivables = Rs. 266,667 × 0.25 = Rs. 66,667 Proposed: Cost of receivables = Rs. 139,333 × 0.25 = Rs. 34,833 Discount cost = Sales (1 - Bad debt%) (% of customer taking discount) (discount rate) Current: Discount cost = Nil Proposed: Discount cost = (42,000 × Rs. 45) (1 - 0) (0.7) (0.02) = Rs. 26,460 Fixed cost per unit = Rs.40 – Rs.36 = Rs. 4 Total fixed cost = Rs.4 × 40,000 units = Rs.160,000



Particular Sales (Rs. 45 × units) Less: Variable cost (Rs. 36 × units)



F i n a n c i a l A n a l343 y sis Before After change change (Rs.) (Rs.)



Rs. 1,800,000 1,440,000



Rs. 1,890,000 1,512,000



Contribution margin Less: Fixed cost



Rs. 360,000 160,000



Rs. 378,000 160,000



Profit before credit cost



Rs. 200,000



Rs. 218,000



66,667 —



34,833 26,460



Rs. 133,333



Rs. 156,707



Less: Credit cost: Cost of receivables Cost of cash discount Net profit before tax Incremental net profit before tax



Rs. 23,374



The firm should offered cash discount as it results into an incremental profit of Rs. 23,374. 13.15 A firm is considering shortening its credit period from 40 to 30 days and believes that as a result of this change its average collection period will decline from 45 to 36 days. Bad debts expenses are expected to decrease from 1.5 percent to 1 percent of sales. The firm is currently selling 12,000 units but believes that as a result of the proposed change, sales will decline to 10,000 units. The sale price per unit is Rs 56, its variable cost per unit is Rs 45 and the average cost per unit at the 12,000 units volume is Rs 53. The firm has a required return on investment of 15 percent. Evaluate this decision and make a recommendation to the firm. SOLUTION



Given, Credit period ACP Bad debt losses Sales Selling price Variable cost Average cost Cost of funds (K)



Current policy 40 days 45 days 1.5% 12,000 units Rs. 56 per unit Rs. 45 per unit Rs. 53 per unit 15%



Proposed policy 30 days 36 days 1% 10,000 units Rs. 56 per unit Rs. 45 per unit



Investment in accounts receivable: Current: Investment in A/R = × 45 days = Rs. 79,500 Proposed: Investment in A/R = × 36 days = Rs. 54,600 Cost of receivables = Investment in A/R × K Current: Cost of receivables = Rs. 79,500 × 0.15 = Rs. 11,925 Proposed: Cost of receivables = Rs. 54,600 × 0.15 = Rs. 8,190



15%
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Bad debt losses Current: Bad debt losses Proposed: Bad debt losses



= Sales × Bad debt percentage = (12,000 × Rs. 56) × 0.015 = Rs. 10,080 = (10,000 × Rs. 56) × 0.01 = Rs. 5,600 Incremental Profitability Analysis Current policy



Proposed policy



Sales (Rs. 56 × units) Less: Variable cost (Rs. 36 × units)



Rs. 672,000 540,000



Rs. 560,000 450,000



Contribution margin Less: Fixed cost [12,000 nits × (Rs. 53 - Rs. 45)]



Rs. 132,000 96,000



Rs. 110,000 96,000



Profit before credit cost Less: Credit cost: Cost of receivables Bad debt losses



Rs. 36,000



Rs. 14,000



11,925 10,080



8,190 5,600



Profit before tax



Rs. 13,995



Incremental profit before tax



Rs. 210 (Rs. 13,785)



Since the change of credit period results into an incremental loss of Rs. 13,785, the firm should not change its credit terms. 13.16 The Siddhartha Soft Auto Parts is considering changing its credit terms from 2/15 net 30 to 3/10 net 30 in order to speed collections. At present, 60 percent of its customers take the 2 percent discount. Under the new terms, this number is expected to rise to 70 percent, reducing the average collection period from 25 to 22 days. Bad debt losses are expected to rise from 1 percent to the 2 percent level. However, the more generous cash discount terms are expected to increase credit sales from Rs 800,000 to Rs 1 million per year. The Company's variable cost ratio is 80 percent, and its cost of account receivable is 15 percent. Evaluate the change. SOLUTION



Given, Present policy Proposed policy Credit terms Discount taken customer ACP Bad debt losses Annual credit sales Variable cost ratio (V) Cost of funds (K)



2/15 net 30 60% 25 days 1% Rs. 800,000 80% 15% Present policy



Sales revenue Less: Variable cost (0.80 × Sales)



Rs. 800,000 640,000



3/10 net 30 70% 22 days 2% Rs. 1 million 80% 15% Proposed policy Rs. 1,000,000 800,000



F i n a n c i a l A n a l343 y sis



Profit before credit cost Less: Credit costs: Bad debt Cost of receivables Cash discount Net income before tax Incremental net income before tax



Rs. 160,000



Rs. 200,000



8,000 6,667 9,504



20,000 7,333 20,580



135,829



152,087



–



Rs. 16,258



Decision: The Siddhartha Soft Auto Parts should change its credit terms from 2/15 net 30 to 3/10 net 30 as it results into an incremental profit of Rs. 16,258. Working notes: (i) Bad debt losses = Sales × Percentage of bad debt Present = Rs. 800,000 × 0.01 = Rs. 8,000 Proposed = Rs. 1,000,000 × 0.02 = Rs. 20,000 (ii) Cost of receivables = × K Present: Cost of receivables = × 0.15 = Rs. 6,667 Proposed: Cost of receivables = × 0.15 = Rs. 7,333 (iii) Cash discount = (Sales - Bad debt) × Percentage of customer taking discount × Cash discount percent Present = (Rs. 800,000 - Rs. 8,000) × 0.60 × 0.02 = Rs. 9,504 Proposed = (Rs. 1,000,000 - Rs. 20,000) × 0.70 × 0.03 = Rs. 25,580 13.17 The new credit manager of National Royal Lines (NRL) Corporation was alarmed to find that NRL sells on credit terms of net 90 days, when industrywide credit terms are net 30 days. On annual credit sales of Rs 2.5 million, NRL currently average 95 days' sales in account receivable. The credit manager estimates that tightening the credit terms to 30 days will reduce annual sales to Rs 23,75,000 but that accounts receivable will drop to 35 days sales and the bad debt loss ratio drop from 3 percent of sales to 1 percent of sales. NRL's variable cost ratio is 85 percent. If NRL's opportunity cost of funds is 18 percent, should the change be made?
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Given, Present policy Proposed policy Credit terms Annual credit sales ACP Bad debt losses Variable cost ratio (V) Cost of funds (K)



net 90 days Rs. 2.5 million 95 days 3% 85% 18%



net 30 days Rs. 2,375,000 35 days 1% 85% 18%



Present policy Sales revenue Less: Variable cost (0.85 × Sales) Profit before credit cost



Rs. 2,500,000 2,125,000



Rs. 2,375,000 2,018,750



Rs. 375,000



Rs. 356,250



75,000 100,938



23,750 35,328



Rs. 199,062



Rs. 297,172



Less: Credit cost: Bad debt (Sales × BD%) Cost of receivables (VC × ACP/360) × 0.18 Net income before tax



Proposed policy



Incremental net income before tax



Rs. 98,110



Working notes: (i) Bad debt losses = Sales × Percentage of bad debt Present = Rs. 2,500,000 × 0.03 = Rs. 75,000 Proposed = Rs. 2,375,000 × 0.01 = Rs. 23,750 (ii) Cost of receivables = × k Present = × 0.18 = Rs. 100,938 Proposed = × 0.18 = Rs. 35,328 13.18 Siddhartha Distributors makes all sales on a credit basis, selling on terms of 2/10, net30. Once a year it evaluates the creditworthiness of all its customers. The evaluation procedure ranks customers from 1 to 5, with indicating the "best" customers. Results of the ranking are as follows: Custom er Categor y 1 2 3 4 5



Percentage of bad debt



DSO



None 1 3 9 16



10 12 20 60 90



Credit decision Unlimited credit Unlimited credit Limited credit Limited credit Limited credit



Added sales if credit extended to Category None None Rs 375,000 Rs 190,000 Rs 220,000
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The variable cost ratio is 70 percent, and firm's marginal tax rate is 40 percent. The cost of capital invested in receivables is 12 percent. What would be the effect on the profitability of extending unlimited credit to each of categories 3, 4, and 5?
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Given, Credit terms = 2/10 net 30 Variable cost ratio (V) = 70% Average tax rate = 40% Cost of funds (K) = 12% Income Statement Particular



Customer Customer category category No. 3 No. 4 (Rs.) (Rs.)



Customer category No. 5 (Rs.)



Gross sales Less: Discounts



375,000 0



190,000 0



220,000 0



Net sales Less: Production cost (70%)



375,000 262,500



190,000 133,000



220,000 154,000



Profit before credit costs and taxes



112,500



57,000



66,000



Less: Credit related costs: Bad debt losses Cost of carrying receivables



11,250 1,750



17,100 2,660



35,200 4,620



Profit before taxes Less: Tax (40%)



99,500 39,800



37,240 14,896



26,180 10,472



Net income



59,700



22,344



15,708



If unlimited credit is extended to customer category no. 3 to 5 the net income will decrease. It is due to the increase in average collection period and bad debt losses. Working notes: Cost of carrying receivables (CCR) = × DSO × V × K Category 1: CCR = × 20 × 0.70 × 0.12 = Rs. 1,750 Category 2: CCR = × 60 × 0.70 × 0.12 = Rs. 2,660 Category 3: CCR = × 90 × 0.70 × 0.12 = Rs. 4,620 Bad debt losses = Sales × Bad debt percentage
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Category 1: Bad debt losses = Rs. 375,000 × 0.03 = Rs. 11,250 Category 2: Bad debt losses = Rs. 190,000 × 0.09 = Rs. 17,100 Category 3: Bad debt losses = Rs. 220,000 × 0.16 = Rs. 35,200
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c.



Cumulative ADS = = Rs. 3,750 DSO = = 52.8 days



d.



Aging schedule as on June, 2002



13.19 Lumbini Engineering Corporation, a small manufacturer of electronics devices, began operation on January 1, 2002. Its credit sales for the first six months of operations were as follows: Month Credit Sales (in Rs )



Janua Februa Marc ry ry h 50,000 100,00 120,0 0 00



April



May



June



105,0 00



140,0 00



160,0 00



Throughout this entire period, the firm’s credit customers maintained a constant payments pattern: 20 percent in the month of sale; 30 percent in the month following the sale; and 50 percent paid in the second month following sale. a. Determine the firm’s receivable balance at the end of first and second quarter. b. Determine the average daily sales and days sales outstanding for the first and second quarter assuming 90 days in a quarter. c. What were the average daily sales and days sales outstanding for six month of period? d. Prepare an aging schedule as on June 30, 2002 using 0-30, 31-60, 61-90 days of accounts age. e. Prepare a schedule of uncollected balances for the second quarter as on June 30, 2002. SOLUTION



a.



b.



1st quarter receivable (March) = Rs. 120,000 (0.8) + Rs. 100,000 (0.5) = Rs. 146,000 2nd quarter receivable (June) = Rs. 160,000 (0.8) + Rs. 140,000 (0.5) = Rs. 198,000 1st Quarter: Average daily sales (ADS) = (Rs. 50,000 + Rs. 100,000 + 120,000)/90 = Rs. 3,000 Days sales outstanding (DSO) = = 48.7 days 2nd Quarter ADS = (Rs. 105,000 + Rs. 140,000 + Rs. 160,000)/90 = Rs. 4,500 DSO = Rs. = 44 days



e.



Age of accounts



Rupee value



% of total



0 - 30 days 31 - 60 61 - 90



Rs. 128,000 70,000 0



65% 35 0



Rs. 198,000



100%



Schedule of uncollected balance as on June, 2002 Month April May June



Sales Rs. 105,000 140,000 160,000



Receivable Receivables/Sal s es Rs. 0 70,000 128,000



0% 50% 80%



198,000



130%



•
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I







F o r m u la e 1.



a n d



N V E N T O R Y



M



A N A G E M E N T



E q u a t io n s



Number of order Number of order (N) =



2.



Average Inventory Average inventory =



3.



Total Ordering Cost Total Ordering Cost = No. of orders × Ordering cost



or,



Total Ordering Cost =



4.



Total Carrying Costs Total Carrying Costs (TCC) = Average inventory × Carrying cost



or,



Total Carrying Costs (TCC) =



5.



Total Inventory Costs TC = TOC + TCC



or,



TC = (O) (N) + (C) (A)



or,



TC = × O + × C



6.



TC with Purchase value TC with Purchase value = (O)(R/Q) + (C) (Q/2) + (P) (R)



7.



Economic Order Quantity (EOQ) EOQ =



8.



Total cost of EOQ Total cost of EOQ = × C +



9.



×Q



Reorder Point ROP = (Average Lead time x Average usage) + Safety Stock



or,



• 14.1



ROP = (Average Lead time x Average usage) + Safety stock - Goods in transit



P r o b le m s



&



S o lu t io n s



A firm expects sales of 600,000 units purchased by the firm for Rs 10 per unit. The order cost is Rs 30 and the firm’s carrying cost as percentage of the inventory value has been estimated at 20 percent. What is the economic order quantity? SOLUTION Given, Annual requirement (R) = 600,000 units Purchase price (P) = Rs. 10 per unit Ordering cost (O) = Rs. 30 per order Carrying cost (C) = 20% of inventory value



F i n a n c i a l A n a l343 y sis = 20% of Rs.10 = Rs. 2 per unit per year Economic order quantity (EOQ) = ? We have, EOQ = = = 4,242.6 ≈ 4,243 units Therefore, the firm must place an order of 4,243 units each time over the year to minimize total inventory cost.



14.2



A firm has sales of 200,000 units, which are sold at a constant rate throughout the year. The firm’s EOQ has been calculated at 30,000 units, the safety stock level is 15 days and the leadtime for orders is 10 days. What is the re-order point for the firm? SOLUTION Given, Annual sales (R) = 200,000 units Economic order quantity (EOQ) = 30,000 units Days of safety requirement = 15 days Lead time = 10 days Re-order point = ? We have, Re-order point = (Lead time × Daily usage) + Safety stock - Good in transit = + 8,333 - 0 = 5,555.6 + 8,333 - 0 = 13,888.6 ≈ 13,889 units The firm must place a reorder when the level of inventory falls to 13,889 units. Working notes: i) Safety stock = Days of safety requirement × Daily usage = = 8,333.33 ≈ 8,333 units. ii) Calculation of goods in transit Order frequency = = = 54 days Since, lead time is less than order frequency, there is no goods in transit, i.e., goods in transit = 0 14.3 A firm uses 800 units of a product per year a continuous basis. The product has carrying costs of Rs 2 per unit per year and fixed costs of Rs 50 per order. It takes 5 days to receive a shipment after an order is placed and the firm wishes to hold in inventory 10 days' usage as a safety stock. a. Calculate the EOQ. b. Determine the average level of inventory. c. Determine the re-order point. SOLUTION Given, Annual usage (R) = 800 units Carrying cost (C) = Rs. 2 per unit per year Ordering cost (O) = Rs. 50 per order Lead time = 5 days Days of safety requirement = 10 days a. Economic order quantity (EOQ):
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We have, EOQ



= = = 200 units Therefore, the economic order quantity is 200 units. The firm must place an order of 200 units each time over the year to minimize total inventory cost. b. Average level of inventory: We have, Average inventory = + Safety stock = = 122 units Therefore, the average level of inventory is 122 units. Working notes: Safety stock = Days of safety requirement × Daily usage = = 22.22 ≈ 22 units c. Re-order point: We have, Re-order point = (Lead time × Daily usage) + Safety stock - Goods in transit = + 22 - 0 = 33.11 ≈ 33 units Therefore, the re-order point is 33 units. The firm must place a new order when the level of inventory falls to 33 units. Working notes: Calculation of goods in transit Order frequency = = = 90 days Since lead time is less than order frequency there is no goods in transit, i.e., goods in transit = 0. 14.4



A firm expects sales of 20,000 units, which cost the firm Rs 2 per unit. It has a policy of 20 days as a safety stock level and has estimated that carrying costs are 25 percent of inventory value. The firm’s order costs are Rs 32 and the lead-time for orders is 10 days. What is the reorder point for the firm, and how many units should the firm order? SOLUTION Given, Annual requirement (R) = 20,000 units Purchase price (P) = Rs. 2 per unit Days of safety requirement = 20 days Safety stock = 20 days sales = 20 × = 1,111.11 ≈ 1,111 units Carrying cost (C) = 25% of inventory value = 25% of Rs. 2 = Rs. 0.50 per unit per year Ordering cost (O) = Rs. 32 per order Lead-time = 10 days Re-order point = ? Economic order quantity (EOQ) = ?



F i n a n c i a l A n a l343 y sis Calculation of economic order quantity: We have, EOQ = = = 1,600 units The firm must place orders of 1,600 units each time. Calculation of re-order point: We have, Re-order point = (Lead time × Daily usage) + Safety stock - Goods in transit = + 1,111 - 0 = 1,666.6 ≈ 1,667 units The firm must place a re-order, when the level of inventory according to previous order declines to 1,667 units. Working notes: i) Safety stock = Days of safety requirement × Daily usage = = 1,111.11 ≈ 1,111 units. ii) Calculation of goods in transit Order frequency = = = 28.8 ≈ 29 days Since, lead time is less than order frequency, there is no goods in transit, i.e., goods in transit = 0 14.5 The following relationships for inventory purchases and storage costs have been established for the Nepal Food Product Inc.  Orders must be placed in multiples of 100 units.  Requirements for the year are 500,000 units assuming 50 weeks in a year.  The purchase price per unit is Rs 5.  The carrying cost is 20 percent of inventory value.  The cost per order placed is Rs 25.  Desired safety stock is 10,000 units (on hand initially).  One week is required for delivery. a. What is the most economical order quantity? b. What is the optimal number of orders to be placed? c. At what inventory level should a reorder be made? SOLUTION Given, Annual requirement (R) = 500,000 units Purchase price (P) = Rs. 5 per unit Carrying cost (C) = 20% of inventory value = 20% of Rs. 5 = Rs. 1.0 per unit per year Order cost (O) = Rs. 25 per order Safety stock = 10,000 units Lead-time = 1 week a. The economic order quantity (EOQ) We have, EOQ =
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= = 5,000 units Therefore, the most economical order quantity is 5,000 units. b. The optimal number of orders We have, Number of orders = = = 100 times Therefore, the firm must place 100 orders during the year. c. The re-order level We have, Re-order level = (Lead time × Weekly usage)+Safety stock - Goods in transit = + 10,000 - 5,000 = 15,000 units The firm should place a re-order when the level of inventory falls to 15,000 units. Working notes: Order frequency = = = 0.5 weeks Since lead-time is greater than order frequency, there is goods in transit. Number of orders in transit = = = 2 If lead time is greater than order frequency up to two times, number of orders in transit will be one time. So the number of orders in transit is one time. Now, Goods in transit = Number of orders in transit × EOQ = 1 × 5,000 = 5,000 units [Note: If lead-time is greater than order frequency up to two times, the number of orders in transit will be one time. If lead-time is greater than order frequency up to three times, the number of orders in transit will be two times and so on.] 14.6 The Sagarmatha Doll Manufacturing uses large quantities of flesh colored cloth in its doll production process. Throughout the year, the firm uses 12,50,000 square yards of this cloth. The fixed costs of placing and receiving an order are Rs 2,000, which includes a Rs 1,500 setup charge at the mill. The price of the cloth is Rs 2.50 per square yard, and the annual cost of carrying this inventory item is 20 percent of the price. The firm maintains a 12,500 square yards safety stock. The cloth supplier requires a 2-week lead-time from order to delivery. a. What is the EOQ for this cloth? b. What is the average inventory rupee value, including the safety stock? c. What is the total cost of ordering and carrying the inventory, including the safety stock? d. Using a 52-week year, at what inventory unit level should an order be placed? SOLUTION Given, Annual requirement (R) = 1,250,000 square yards Ordering cost (O) = Rs. 2,000 per order (including Rs. 1,500 setup charge at mill.) Price (P) = Rs. 2.50 per square yard Carrying cost (C) = 20% of price = 20% of Rs. 2.50 = Rs. 0.50 per unit per year Safety stock = 12,500 square yards Lead-time = 2 weeks
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a. The EOQ We have, EOQ = = =1,00,000 sq. yards Therefore, the economic order quantity for this cloth is 100,000 square yards. b. The average inventory rupee value



Ordering cost (O) = Rs. 25 per order a. The economic order quantity (EOQ): We have, EOQ = = = 3,873 bags Therefore, the economic order quantity is 3,873 bags. The firm must place an order of 3,873 bags each time over the year to minimize total inventory cost. b. The maximum inventory We have, Maximum inventory = EOQ + Safety stock = 3,873 + 1,200 = 5,073 bags Therefore, the maximum inventory of fertilizer is 5,073 bags. c. The average inventory We have, Average inventory = + Safety stock = = 3,136.5 ≈ 3,137 bags Therefore, Rapti fertilizer's average inventory will be 3,137 bags. d. The order frequency: We have, Order frequency = = = 5.81 ≈ 6 days Therefore, the company must order in every 6 days.



We have, Average inventory rupee value



= ×P = × Rs. 2.50 = Rs. 156,250



Hence, the average inventory rupee value including safety stock is Rs.156,250. c.



Total inventory cost (TIC)



We have, TIC



= ×O+ ×C = × Rs. 2,000 + × Rs. 0.50 = Rs. 25,000 + Rs. 31,250 = Rs. 56,250



Therefore, the total cost of ordering and carrying the inventory including the safety stock is Rs. 56,250. d.



The re-order level



We have, Re-order level = (Lead time × Weekly usage)+ Safety stock - Goods in transit = + 12,500 – 0 = 60,576.9 ≈ 60,577 units Hence, the re-order level is 60,577 units. The firm must place a new order when the level of inventory falls to 60,577 units. Working notes: Calculation of goods in transit Order frequency = = = 4.16 weeks Since, lead-time is less than order frequency, there is no goods in transit, i.e. goods in transit = 0. 14.7



Rapti Fertilizer Centers sells 2,40,000 bags of lawn fertilizer annually. The optimal safety stock (when is on hand initially) is 1,200 bags. Each bag costs Green Thumb Rs 4, inventorycarrying costs are 20 percent, and the cost of placing an order with its supplier is Rs 25. a. What is the economic ordering quantity? b. What is the maximum inventory of fertilizer? c. What will Rapti Fertilizer's average inventory be? d. How often must the company order? SOLUTION Given, Annual sales (R) = 240,000 bags Safety stock = 1,200 bags Purchase price (P) = Rs. 4 per bag Carrying cost (C) = 20% of purchase price = 20% of Rs. 4 = Rs. 0.80 per bag per year
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14.8



Bishal Bazar Filter Company is a distributor of air filters to retail stores. It buys its filters from several manufacturers. Filters are ordered in lot sizes of 1,000, and each order costs Rs 40 to place. Demand from retail stores is 20,000 filters per month, and carrying cost is Rs 0.10 a filter per month. a. What is the optimal order quantity with respect to so many lot sizes (that is, what multiple of 1,000 units should be ordered)? b. What would be the optimal order quantity if the carrying cost were cut in half to Rs 0.05 a filter per month? c. What would be the optimal order quantity if ordering costs were reduced to Rs 10 per order? d. What conclusions could be drawn from above calculation in relation to the effect of carrying costs and ordering costs on inventory policy? What other factors should be considered while designing inventory policy? SOLUTION Given, Monthly demand (R) = 20,000 filters Ordering cost (O) = Rs. 40 per order Carrying cost (C) = Rs. 0.10 per filter per month a. The optimal order quantity (EOQ): We have, EOQ = =
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= 4,000 filters or 4 lots Therefore, the optimal order quantity is 4,000 filters or 4 lots. b. The optimal order quantity (EOQ): Carrying cost (C) = Rs. 0.05 a filter per month We have, EOQ = = 5,656.9 ≈ 5,657 filters Since, the lot size is 1,000 filters, the company should order 6,000 filters (i.e. 6 lots) each time. The lower the carrying cost, the more important ordering costs become relatively and the larger the optimal order size. c. The optimal order quantity (EOQ): Ordering cost (O) = Rs. 10 per order We have, EOQ = = 2,000 filters Therefore, the optimal order quantity is 2,000 filters or 2 lots. The lower the order cost, the more important carrying cost become relatively and the smaller the order size. d. There is a inverse relationship between carrying cost and optimal order quantity. If carrying cost increases, the optimal order quantity decreases and vice versa. There is a direct relationship between ordering cost and the optimal order quantity. If ordering cost increases, the optimal order quantity also increase and vice versa. The financial manager should also consider other factors such as quantity discount, inflation, seasonal demand, etc., while designing inventory policy. 14.9 A College bookstore is attempting to determine the optimal order quantity for a popular book on psychology. The store sells 5,000 copies of this book a year at a retail price of Rs 12.50, and the cost to the store is 20 percent less, which represents the discount from the publisher. The store figures that it costs Rs 1 per year to carry a book in inventory and Rs 100 to prepare an order for new books. a. Determine the total inventory costs associated with ordering 1, 2, 5, 10 and 20 times a year. b. Determine the economic order quantity. c. What implicit assumptions are being made about the annual sales rate? SOLUTION Given, Annual sales (R) = 5,000 copies Selling price (SP) = Rs. 12.50 per copy Cost price (P) = Rs. 12.50 - 20% of Rs. 12.50 = Rs. 10 per copy Carrying cost (C) = Rs. 1 per copy per year Ordering cost (O) = Rs. 100 per order a. Calculation of total inventory costs with ordering 1, 2, 5, 10 and 20 times a year. 1. Number of orders (N)



1



2



5



10



20



2. Order size (Q = R/N)



5,000



2,500



1,000



500



250



3. Average (Q/2)



2,500



1,250



500



250



125



Rs. 100



Rs. 200



Rs. 500



Rs. 1,000



Rs. 2,000



Rs. 2,500



Rs. 1,250



Rs. 500



Rs. 250



Rs. 125



inventory



4. Ordering cost (N × O) 5. Carrying cost (Q/2 × C)



344 A C o m p l e t e S o l u t i o n t o F u n d a m e n t a l s o f F i n a n c i a l M a n a g e m e n t 6. Total cost = 4 + 5 Rs. 2,600 Rs. 1,450 Rs. 1,000 Rs. Rs. 1,250 2,125 b. The economic order quantity (EOQ): We have, EOQ = = = 1,000 books Therefore, the economic order quantity is 1,000 books. c. The implicit assumptions being made about the annual sales rate are (i) the book store exactly sells 5,000 copies of this book in a year, and (ii) the sales rate is constant throughout the year. 14.10 The Narayani Corporation manufactures only one product: planks. The single raw material used in making planks is the dint. For each planks manufactured 12 dints are required. Assume that the company manufactures 150,000 planks per year, that demand for planks is perfectly steady throughout the year, that it costs Rs 200 each time dints are ordered, and that carrying costs are Rs 8 per dint per year. a. Determine the economic order quantity of dints. b. What are total inventory costs for Hedge (total carrying costs plus total ordering costs)? c. How many times per year would inventory be ordered? SOLUTION Given, Annual requirement (R) = 150,000 × 12 = 1,800,000 dints Ordering cost (O) = Rs. 200 per order Carrying cost (C) = Rs. 8 per dint per year a. The economic order quantity (EOQ) We have, EOQ = = = 9,486.8 ≈ 9,487 dints Therefore, the economic order quantity is 9,487 dints. b. The total inventory costs (TIC) We have, TIC = ×O+ ×C = × Rs. 200 + × Rs. 8 = Rs. 37,946.7 + Rs. 37,948 = Rs. 75,894.7 ≈ Rs. 75,895 Therefore, the total inventory costs for Hedge Corporation is Rs. 75,895. c. The number of orders: We have, Number of order = = = 189.7 ≈ 190 times Therefore, Hedge Corporation should place 190 orders during the year. 14.11 Siddhartha Tools Industry sells high quality equipment. It has an annual demand of 45,000 units, carrying costs are Rs 0.30 per unit and the cost of placing an order with its supplier is Rs 30. The lead-time for placing an order is 5 days (assume 360 days in a year). It keeps a 6 days supply on hand as a safety stock. a. What is the economic order quantity? b. What is the cost of EOQ? c. On average, how many units are sold per day? d. How much safety stock does cartage have on hand?
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e. What is the firm's re-order point? SOLUTION Given, Annual demand (R) = 45,000 units Carrying cost (C) = Rs. 0.30 per unit per year Ordering cost (O) = Rs. 30 per order Lead-time = 5 days Days of safety requirement = 6 days a. The economic order quantity (EOQ) We have, EOQ = = = 3,000 units Therefore, the economic order quantity is 3,000 units. b. The total inventory cost (TIC) at EOQ We have, TIC = ×O+ ×C = × Rs. 30 + × Rs. 0.30 = Rs. 450 + Rs. 450 = Rs. 900 Therefore, the total inventory cost at EOQ is Rs. 900. c. Average daily sales: We have, Average daily sales = = = 125 units Therefore, Siddhartha Tool's average daily sales is 125 units. d. Level of safety stock: We have, Level of safety stock = Days of safety requirement × Daily sales = 6 × 125 = 750 units e. The re-order point We have. Re-order point = (Lead time × Daily usage) + Safety stock - Goods in transit = (5 × 125) + 750 - 0 = 625 + 750 - 0 = 1,375 units Therefore, the firm should place new-order when the level of inventory falls to 1,375 units. Working notes: Calculation of goods in transit Order frequency = = = 24 days Since, lead time is less than order frequency, there is no goods in transit, i.e., goods in transit = 0 14.12 Mercantile Computer suppliers must order floppy diskettes from its supplier in lots of one dozen boxes. Given the following information, complete the table below and determine the economic order quantity of floppy diskettes for the firm. Annual demand: 26,000 dozen
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Cost per order placed: Rs 30 Carrying costs: 20 percent Price per dozen: Rs 7.80 Order Size (dozens)



250



500



1,000



2,000



13,000



26,000



No. of orders Average inventory Carrying Costs Ordering Costs Total Costs SOLUTION Given, Annual demand (R) = 26,000 dozen Ordering cost (O) = Rs. 30 per order Price per dozen (P) = Rs. 7.80 Carrying cost (C) = 20% of price = 20% of Rs. 7.80 = Rs. 1.56 per dozen per year 1. Order size (dozen) (Q)



250



500



1,000



2,000



13,000



26,000



2. No. of orders (N = R/Q)



104



52



26



13



2



1



3. Average inventory (Q/2)



125



250



500



1,000



6,500



13,000



Rs. 1,560



Rs. 10,140



Rs.20,28 0



Rs. 60



Rs. 30



Rs. 10,200



Rs.20,31 0



4. Carrying costs (Q/2 × Rs. 195 Rs. 390 Rs. 780 C) 5. Ordering costs (N × Rs. O) 3,120 6. Total costs = 4 + 5



Rs. 3,315



Rs. 1,560 Rs. 1,950



Rs. 780 Rs. 390 Rs. 1,560



Rs. 1,950



In the above table, the total cost is minimum at order size of 1,000 dozens where ordering cost is equal to carrying cost. Hence, the economic order quantity is 1,000 dozens of floppy diskettes for the firm. Alternatively, the EOQ can be determined by using the formula, We have, EOQ = = = 1,000 dozens Therefore, the economic order quantity is 1,000 dozens of floppy diskettes. 14.13



A firm that sells 5,000 units per month is trying to determine what quantity to order. The financial manager has determined that it costs Rs 200 to place an order. The cost of holding inventory is Rs 0.04 per month per unit. A five-day lead-time is required for delivery of goods ordered. (This lead-time is known with certainty). a. Develop the algebraic expression for determining the total costs of holding and ordering inventory.



F i n a n c i a l A n a l343 y sis Plot the total holding costs and the total ordering costs on a graph where the horizontal axis represents the size of order and the vertical axis represents costs. Determine EOQ from the graph. What is the reorder point?



c. d. SOLUTION Given, Annual requirement (R) = 5,000 × 12 = 60,000 units Ordering cost (O) = Rs. 200 per order Holding cost (C) = Rs. 0.04 × 12 = Rs. 0.48 per unit per year Lead-time = 5 days a. The algebraic expression for total cost of holding and ordering inventory: Total holding cost = Total ordering cost = × O
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Where, Q = order size in units R = total requirement in units for a planned period O = ordering cost per order C = carrying cost per unit per period b.



   



b.



 



    



 



  



  







 



Order  size (in units)



 Workings notes: (i) Economic order quantity (EOQ)



(ii)



Total holding cost



== = = 7,071 units



= ×C = × 0.48 = Rs. 1,697 (iii) Total ordering cost = ×O = × 200 = Rs. 1,697 (iv) Total cost = Total ordering cost + Total holding cost = Rs. 1,697 + Rs. 1,697 = Rs. 3,394 c. The economic order quantity is determined at the point of intersection between total ordering cost and total carrying cost, where total cost is minimum. Thus, according to the above figure, the EOQ is 7,071 units. d. The re-order point We have, Re-order point = (Lead time × Daily usage) + Safety stock - Goods in transit = +0-0 = 833.33 ≈ 833 units Therefore, the reorder point is 833 units. When the level of inventory falls to 833 units, the firm has to make a new order. Working Note: Calculation of goods in transits Order frequency = = = 42.4 ≈ 42 days



F i n a n c i a l A n a l343 y sis Since, lead time is less than order frequency, there is no goods in transit, i.e., goods in transit = 0
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b. The total inventory cost (TIC) We have, TIC = Total ordering cost + Total carrying cost = ×O+ = × Rs. 250 + = Rs. 3,000 + Rs. 3,000 = Rs. 6,000 Therefore, the total inventory cost at EOQ is Rs. 6,000. c. Given, Order size (Q) = 1,800 units Discount = 1% of Rs. 50 = Rs. 0.50 per unit Price after deducting discount = Rs. 50 - Rs. 0.50 = Rs. 49.50 per unit New carrying cost (C) = 20% of Rs. 49.50 = Rs. 9.90 per unit per year Calculation of total inventory cost of discount offer: We have, Total cost = × O + × C - Discount = × Rs. 250 + × Rs. 9.90 - 7,200 × Rs. 0.50 = Rs. 1,000 + Rs. 8,910 - Rs. 3,600 = Rs. 6,310 The firm should not accept the discount offer because it results into an annual loss of Rs. 6,310 - Rs. 6,000 = Rs. 310.



14.14



Nepal Electronics expects to sell 7,200 pieces of calculator this year. The cost of placing an order from its supplier is Rs 250. Each unit costs Rs 50 and carrying costs are 20 percent of the purchase price. a. What is the economic order quantity? b. What is the total inventory cost? c. If the supplier offers 1 percent quantity discount on orders of 1800 units or more, should the firm accept the discount offer? SOLUTION Given, Annual sells (R) = 7,200 pieces Ordering cost (O) = Rs. 250 per order Cost price (P) = Rs. 50 per unit Carrying cost (C) = 20% of price = 20% of Rs. 50 = Rs. 10 per unit per year a. The economic order quantity (EOQ) We have, EOQ = = = 600 pieces Therefore, the economic order quantity is 600 pieces. 14.15



The following relationships for inventory costs have been established for the Eastern Tea Development Corporation. a. Annual sales are 585,000 units. b. The purchase price per unit is Rs 2. c. The carrying cost is 26 percent of the purchase price of goods. d. The cost per order placed is Rs 169. e. Desired safety stock is 10,000 units (on hand initially) f. Two weeks are required for delivery. i. What is the economic ordering quantity? What is the total cost of ordering and carrying inventories at the EOQ? ii. What is the optimal number of orders to be placed? (iii) At what inventory level should Eastern order? How would your answer change if the delivery time were six weeks? (iv) If annual units sales double, what is the percentage increase in EOQ? What is the elasticity of EOQ with respect to sales (percentage change in EOQ/percentage change in sales)? (v) If the cost of order doubles, what is the elasticity of EOQ with respect to cost per order? (vi) If the carrying cost declines by 50 percent, what is the elasticity of EOQ with respect to that change? (vii) If the purchase price declines by 50 percent, what is the elasticity of EOQ with respect to that change? SOLUTION Given, Annual sales (R) = 585,000 units Purchase price (P) = Rs. 2 per unit
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Carrying cost (C)



= 26% of purchase price = 26% of Rs.2 = Rs. 0.52 per unit per year Ordering cost (O) = Rs. 169 per order Safety stock = 10,000 units Lead-time = 2 weeks (i) The economic order quantity (EOQ) We have, EOQ = = = 19,500 units Therefore, the economic order quantity is 19,500 units. Total inventory cost at EOQ (TIC): We have, TIC = ×O+ ×C = × Rs. 169 + × Rs. 0.52 = Rs. 5,070 + Rs. 10,270 = Rs. 15,340 Thus, the total inventory cost at EOQ is Rs. 15,340. (iii) The number of orders We have, Number of orders = = = 30 times Therefore, the optimal number of orders to be placed is 30 times.



344



A C o m p le te S o lu tio n to F u n d a m e n ta ls o f F in a n c ia l M a n a g e m e n t



(iii) The re-order level We have, Re-order level = (Lead time × Weekly usage)+ Safety stock - Goods in transit = + 10,000 - 19,500 = 13,000 units Therefore, the firm must place new-order when the level of inventory declines to 13,000 units.



Working notes: Calculation of goods in transit Order frequency = = = 1.73 weeks Since lead-time is greater than order frequency, there is goods in transit. No. of orders in transit = = = 1.16 If lead-time is greater than order frequency up to two times, the number of orders in transit will be one time. So, the number of orders in transit is 1 time. Now, Goods in transit = Number of orders in transit × EOQ = 1 × 19,500 = 19,500 units The re-order level, if lead time is 6 weeks We have, Re-order level = + 10,000 - 58,500 = 67,500 + 10,000 - 58,500 = 19,000 units Therefore, if lead time were 6 weeks, the re-order level would be 19,000 units. Working notes: Calculation of goods in transit No. of orders in transit = = = 3.47 If lead-time is greater than order frequency up to 4 times, the number of orders in transit will be 3 times. So the number of orders in transit is 3 times. Now, Goods in transit = No. of orders in transit × EOQ = 3 × 19,500 = 58,500 units (iv) The elasticity of EOQ with respect to sales New annual sales (R) = 585,000 × 2 = 1,170,000 units Percentage change in sales = +100% Calculation of new EOQ: New EOQ = = 27,577 units Calculation of percentage change in EOQ: We have, Percentage change in EOQ = × 100 = × 100 = 41% Now, Calculation of elasticity of EOQ with respect to sales. We have, Elasticity of EOQ with respect to sales = =



F i n a n c i a l A n a l343 y sis Therefore, the elasticity of EOQ with respect to sales is 0.41. It indicates that there is a positive relationship between sales and EOQ. As sales increases the EOQ will also increase but less than proportionately. (v) The elasticity of EOQ with respect to cost per order: New ordering cost (O) = Rs. 169 × 2 = Rs. 338 Percent change in ordering cost = + 100% Calculation of new EOQ: New EOQ = = 27,577 units Calculation of percent change in EOQ Percentage change in EOQ = × 100 = 41. % Now, Calculation of elasticity of EOQ with respect to cost per order We have, Elasticity of EOQ with respect to cost per order = = = 0.41 Therefore, the elasticity of EOQ with respect to cost per order is 0.41. It represents that EOQ and ordering cost per order have positive relationship. As cost per order increases, the EOQ will also increase but less than proportionately. (vi) The elasticity of EOQ with respect to carrying cost New carrying cost (C) = Rs. 0.52 - 50% of Rs. 0.52 = Rs. 0.26 per unit per year Percent change in carrying cost = - 50% Calculation of new EOQ: New EOQ = = 27‚577 units Calculation of percent change in EOQ: Percent change in EOQ = × 100 = 41.% Now, Calculation of elasticity of EOQ with respect to carrying cost We have, Elasticity of EOQ with respect to carrying cost = = = - 0.82 Therefore, the elasticity of EOQ with respect to carrying cost is - 0.82. This indicates that there is a negative relationship between EOQ and carrying cost. As carrying cost decreases, the EOQ will in increase but less than proportionately.



(vii) The elasticity of EOQ with respect to purchase price: New purchase price (P)



= Rs. 2 - 50% of Rs. 2 = Rs. 1 per unit New carrying cost (C) = 26% of Rs. 1 = Rs. 0.26 per unit per year Percent change in purchase price = - 50% Calculation of new EOQ: New EOQ



= = 27,577 units
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Calculation of percent change in EOQ Percent change in EOQ = × 100 = 41.% Now, Calculation of elasticity of EOQ with respect to purchase price



F i n a n c i a l A n a l343 y sis We have, Elasticity of EOQ with respect to purchase price = = = - 0.82 Therefore, the elasticity of EOQ with respect to purchase price is - 0.82. It shows that, as purchase price decreases the EOQ will increase but less than proportionately.



14.16



The inventory manager is furnished with the following information based on the past experience in inventory management. Total requirement of materials per year = 400,000 units. Optimal safety stock to maintain = 10,000 units. Carrying cost = 20% Cost per order placed = Rs 25 Purchase price = Rs 5 per unit. It is experienced from the past that an average it takes two weeks for delivery of the materials once the order is placed. The orders must be placed in multiples of 10 units. The inventory manager is seeking your help to know the following; a. What is the most economical order quantity? b. What order size must he place at the outset to maintain the desired safety level? c. What is the average inventory? d. What is the average investment in inventory? e. What is the re-order level? f. How many orders will have to be placed per year? Assume 50 weeks in a year. SOLUTION Given, Annual requirement (R) = 400,000 units Safety stock = 10,000 units Ordering cost (O) = Rs. 25 per order Purchase price (P) = Rs. 5 per unit Carrying cost (C) = 20% of purchase price = 20% of Rs. 5 = Rs. 1 per unit per year Lead-time = 2 weeks
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a. The economic order quantity (EOQ) We have, EOQ = = = 4,472 units Because orders must be placed in multiples of 10 units, the most economical order quantity becomes 4,470 units. b. The order size to maintain safety stock at the outset We have, The order size at the outset = EOQ + Safety stock = 4,470 + 10,000 = 14,470 units Therefore, the financial manager must order 14,470 at the outset to maintain the desired safety stock level, i.e., the first order should be 14,470 units. c. The average inventory We have, Average inventory = + Safety stock = + 10‚000 = 12,235 units Therefore, the average inventory is 12,235 units. d. The average investment in inventory We have, Average investment in inventory = Average inventory × P = 12,235 × Rs. 5 = Rs. 61,175 Therefore, the average investment in inventory would be Rs. 61,175. e. The re-order level We have, Re-order level = (Lead time × Weekly usage)+Safety stock - Goods in transit = + 10,000 - 13,410 = 12,590 Therefore, the inventory manager should place a new order when the level of inventory would be 12,590 units.



F i n a n c i a l A n a l343 y sis Working notes: Calculation of goods in transit Order frequency = = = 0.56 weeks Since lead-time is greater than order frequency, there is goods-in-transit. Number of orders in transit = = = 3.57 If lead-time is greater than order frequency up to four times, the number of orders in transit will be 3 times. So, the number of orders in transit is 3 times. Now, Goods in transit = No. of orders in transit × EOQ = 3 × 4470 = 13,410 units f. The number of orders We have, Number of orders = = = 89.49 ≈ 89 times Therefore, the inventory managers should place 89 orders during the year.
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•



Problem s &



15-1



The Star Company expects to generate following net income during next 3 years the company currently has 100,000 shares outstanding.



a. b. c.



Solutions



Year 1 2 3 Net income Rs 1,200,000 Rs 800,000 Rs 2,000,000 Determine earning per share in each year. Determine total dividend and dividend per share if a dividend payout ratio of 60 percent is maintained. Determine dividend per share if company declares Rs 5 regular dividend per share and extra dividend 25 percent of earning per share is provided.



SOLUTION



Here, a.



•



Number of shares outstanding = 100,000 Earning per share = Calculation of earning per share (Eps) Year Net income EPS (Rs.)



1 Rs. 1200,000 1200,000 100,000 = Rs. 12



2 Rs. 800,000 800,000 100,000 = Rs. 8



3 Rs. 2000,000 2000,000 100,000 = Rs. 20



b. Dividend payout ratio (DPR) = 60% Now, Total dividend = Net income × DPR DPS = Calculation of total dividend and dividend per share (DPS) Year NI (Rs.) Total divined (Rs.) (NI × 0.6) DPS (Rs.)



1 1200,000 720,000



2 800,000 480,000



3 2000,000 1200,000



7.2



4.8



12



1 12 5 3



2 8 5 2



3 20 5 5



8



7



10



c.



Here, Regular Divined = Rs. 5 Extra dividend = 25 percent of EPS Calculation of dividend per share (DPS)



D I V I D E N D PO L I C Y



Year EPS (Rs.) Regular dividend (Rs.) Extra dividend (0.25 EPS) DPS (Rs.)



×
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Dividend1991



= 1125,000 (1 + 0.10) = Rs. 12,37,500



Year



1



2



3



4



5



6



7



8



9



10



b.



DPR in 1990



EPS (Rs )



1.7 0



1.8 2



1.4 4



1.8 8



2.1 8



2.3 2



1.8 4



2.2 3



2.5 0



2.7 3



∴



Dividend1991



Determine annual dividends per share under the following policies. a. A constant dividend pays out ratio of 40 percent. b. A regular dividend of Rs 0.80 and an extra dividend to bring the pay out ratio to 40 percent if it other would fall below.



= Dividend1990 (1 + g)



c.



=



= = Net income 1991 × DPR = Rs. 67,50,000 × 0.30 = Rs. 20,25,000 If residual dividend policy is adopted:



Year



NI



Investment



1991



6750,000



5000,000



Year



NI



Investment



1991



6750,000



5000,000



SOLUTION



Year 1 2 3 4 5 6 7 8 9 10



15-3



a. b. c. d. e.



EPS Rs. 1.70 1.82 1.44 1.88 2.18 2.32 1.84 2.23 2.50 2.73



DPS = EPS × DPR Rs. 0.68 0.723 0.578 0.75 0.87 0.923 0.74 0.89 1 1.09



Regular dividend + Extra dividend = DPS 0.8 + 0 = Rs. 8 0.8 + 0 = 0.80 0.8 + 0 = 0.80 0.8 + 0 = 0.80 0.8 + 0.07 = 0.87 0.8 + 0.123 = 0.93 0.8 + 0 = 0.8 0.8 + 0.09 = 0.89 0.8 + 0.20 =1 0.8 + 0.29 = 1.09



In 1990 the Oxide Company paid dividends totaling Rs 1125000. For the past ten years, earnings have grown at a constant rate of 10 percent. After-tax income was Rs 3750,000 for 1990. However, in 1991, earnings were Rs 6750,000 with investment of Rs 5000,000. It is predicated that Oxide Company will not be able to maintain this higher level of earnings and will return to its previous 10 percent growth rate. Calculate dividends for 1991 if Oxide Company follows each of the following policies. Its dividend payment is stable and growing. It continues the 1990 dividend pay out ratio. It uses a pure residual dividend policy (30 percent of Rs 5000,000 investment was financed with debt). The investment in 1991 is financed 90 percent with retained earnings and 10 percent with debt. Any earnings not invested are paid out as dividends. The investment in 1991 is financed 30 percent with external equity, 30 percent with debt, and 40 percent with retained earnings. Any earnings not invested are paid out as dividends.



SOLUTION



Given,



a.



1990 1991 Net income Rs. 37,50,000 Rs. 67,50,000 Dividends Rs. 11,25,000 ? Growth rate 10% Investment Rs. 50,00,000 Dividend payment is stable and growing



Portion of debt financing 30% 1500,000



Portion of equity financing 70% 3500,000



Portion of debt financing 10% 500,000



Portion of equity financing 90% 4500,000



Dividend



3,250,00 0



d. Dividend



2250,00 0



e. Year



NI



1991 6750,00 0



Investmen t



5000,000



Portion of debt financing 30% 1500,000



Portion of equity financing 30%



Portion of R.E. 40%



Dividend



1500,000



2000,000



4750,000



15.4



Alpha Company currently has 500,000 shares of stock outstanding that sell for Rs 180 per share. Assuming no market imperfections and tax effects exist, compute be the number of shares outstanding and share price after:



a. b. c.



Two for one stock split. 10 percent stock dividend. Two for five reverse stock split.



SOLUTION



No. of shares outstanding = 500,000 shares current MPS = Rs. 180 Current NPS = Rs. 180 a. Two for one stock split No. of shares outstanding after two for one stock split = 500,000 × 2/1 = 1000,000 shares MPS after two for one stock split = Rs. 180 × ½ = Rs. 90 b. 10 percent stock dividend: No. of shares outstanding after 10 percent stock dividend = 5000,000 + 10 percent of 500,000 = 550,000 shares MPS after 10 percent stock dividend = = = Rs. 163.64 c. Two for five reverse stock split:
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No. of shares after two for five reverse stock split 500,000 × 2/5



=



= shares MPS after two for five reverse stock split = Rs. 180 × = Rs. 450



200,000



After a 3-for-1 stock split, the Mechi Tea Company paid a dividend of Rs 6 per new share, which represents a 8 percent increase per last year's pre-slit divided. What was last year's dividend per share?



SOLUTION



Given, Net income = Rs. 15 million Debt ratio = 40% Investment opportunity = Rs. 12 million



15 m



12 m



Debt financing (40%) 4.8 m
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Equity financing Dividend (60%) 7.2 m



7.8 m



= = = 0.52 or 52 percent



Spice Nepal Limited Company has a target capital structure, which consists of 70 percent debt and 30 percent equity. The company anticipates that its capital budget for the upcoming year will be Rs 3,000,000. If the company reports net income of Rs 2,000,000 and if follows a residual dividend payout policy, what will be its dividend payout ratio?



SOLUTION



20,00,000



30,00,000



Debt financing (70%) 21,00,000



Equity financing Dividend (30%) 900,000



1100,000



= = = 0.55 or 55%



Sanjivani Pharmaceuticals stock trades at Rs 90 a share. The company is contemplating a 3-for-2 stock split. Assuming that the stock split will have on the market value of its equity, what will be the company's stock price following the stock split?



Given, MPS per share = Rs. 90 Proposed stock split = 3 for 2 stock split MPS after stock split = ? MPS after 3 for 2 stock split = MPS before stock split × 2/3 = Rs. 90 × 2/3 = Rs. 60
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Beta Industries has net income of Rs 2,000,000 and it has 1,000,000 shares of common stock outstanding. The company's stock currently trades at Rs 32 a share. Beta is considering a plan where it will use available cash to repurchase 20 percent of its shares in the open market. The repurchase is expected to have no effect on either net income or the company's P/E ratio. What will be its stock price following the stock repurchase?



SOLUTION



Now, DPR



Investme nt



SOLUTION



SOLUTION



Investme nt



Net Income



Now,
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Koshi Electronic Company expects next year's net income to be Rs 15 million. The firm's debt ratio is current 40 percent, Koshi has Rs 12 million of profitable investment opportunities, and it wishes to maintain its existing debt ratio. According to the residual dividend model, how large should company's dividend payout ratio be next year?



Net Income
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DPR



Given, DPS after 3 for 1 stock split = Rs. 6 Pre-stock split dividend per share = Rs. 6 × 3 = Rs. 18 Let last year's dividend per share is Rs. x Then, x + 8% of x = Rs. 18 or, x + 0.08x = Rs. 18 or, 1.08x = Rs. 18 ∴ x = = Rs. 16.67 Alternatively, We have, D1 = D0 (1 + g) 18 = D0 (1 + 0.08) ∴ D0 = = Rs. 16.67
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Given, Debt financing = 70% Equity financing = 30% Investment = 3000,000 Net income = 2000,000



Given, Net income = Rs. 20,00,000 No. of shares outstanding = 10,00,000 Current MPS = Rs. 32 Number of shares to be repurchased = 20% of shares i.e. 2,00,000 shares EPS at present = = = Rs. 2 P/E ratio at present = = = 16 Number of shares after repurchase = 10,00,000 - 200,000 = 800,000 shares EPS after repurchase = = Rs. 2.5 ∴ MPS after repurchase = EPS after repurchase × P/E ratio = Rs. 2.5 × 16 = Rs. 40 OR



Alternatively, MPS after repurchase



F i n a n c i a l A n a l343 y sis



=



= = Rs. 40 where, S = No. of shares before repurchase Pc = MPS before repurchase n = No. of repurchased shares



15-10 Delta Company has 6-month backlog of orders for its patented solar heating system. To meet this demand, management plans to expand production capacity by 40 percent with a Rs 10 million investment in plant and machinery. The firm wants to maintain a 40 percent debt-to-total-assets ratio in its capital structure; it also wants to maintain its past dividend policy of distributing 45 percent of last year's net income. In 2000, net income was Rs 5 million. How much external equity must Delta seek at the beginning of 2001 to expand capacity as desired? SOLUTION



Given, Investment = Rs. 10 m Debt ratio = 40% DPR = 45% Net income = 5m Year



NI



2001 5m



Investme nt 10m



Debt financing 40% 4m



Equity financing (60%) 6m



Dividend (45% of NI)



External Equity



2.25m



3.25m



15-11 Bagmati Textile Company has a capital budget of Rs 1.2 million. The company wants to maintain a target capital structure that is 60 percent debt and 40 percent equity. The company forecasts that its net income this year will be Rs 600,000. If the company follows a residual dividend policy, what will be its payout ratio? SOLUTION



Given, Investment = Rs. 1.2 m Debt financing = 60% Equity financing = 40% Net income = 600,000 NI



Investmen t Rs. 6,00,000 Rs. 1200,000



Debt financing 60% Rs. 720,000



Equity financing (40%) Rs. 480,000



Now, Dividend payout ratio



= × 100% = = 0.20 or 20%



•



Dividend Rs. 120,000



344
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