CHAPTER 2

1. As a rule of thumb, real rates of interest alewdated by subtracting the inflation
rate from the nominal rate. What is the error frosing this rule of thumb for
calculating real rates of return in the followirgses?

Nominal rate (%) 7 12 18 22
Inflation rate (%) 4 6 8 10
Solution:
Nominal rate(%)(NR) 7 12 18 22
Inflation rate(%) ( IR) 4 6 8 10
Real rate by the rule of thumb(%o) 3 6 10 12

Correct rate(%)=(1+NR)/(1+IR)-1 | 2.88 | 5.66] 9.26] 10.9fL

Error from using the rule of thumb(% 0.2 0.4 0Jr4.09

2. As a rule of thumb, real rates of interest aewated by subtracting the inflation
rate from the nominal rate. What is the error frosing this rule of thumb for
calculating real rates of return in the followirgses?

Nominal rate (%) 4 8 11 19
Inflation rate (%) 1 3 2 4
Solution:
Nominal rate(%)(NR) 4 8 11 19
Inflation rate(%) ( IR) 1 3 2 4
Real rate by the rule of thumb(%) 3 5 9 15

Correct rate(%)=(1+NR)/(1+IR)-1 297 | 4.85| 8.82 14.4p

Error from using the rule of thumb(% 0.03 0.5 0.,8.58




CHAPTER 3

1. At the end of March, 20X6 the balances in theouws accounts of Dhoni &
Company are as follows:

Rs. in million
Accounts Balance
Equity capital 120
Preference capital 30
Fixed assets (net) 217
Reserves and surplus 200
Cash and bank 35
Debentures (secured) 100
Marketable securities 18
Term loans (secured) 90
Receivables 200
Short-term bank borrowing (unsecured) 70
Inventories 210
Trade creditors 60
Provisions 20
Pre-paid expenses 10

Required: Prepare the balance sheet of Dhoni & Gmypas per the format
specified by the Companies Act.

Solution:
Balance Sheet of Dhoni & Company As on March 31X B0
Liabilities Assets
Share capital Fixed assets
Equity 120 Net fixed assets 217
Preference 30
Reserve & surplus 200Investments
Marketable securities 18
Current assets, loans &
Secured loans advances
Debentures 100
Term loans 90
Pre-paid expenses 10
Unsecured loans Inventories 210
Short term bank borrowing 70 Receivables 200
Current liabilities & provisions Cash & Bank 35
Trade creditors 60
Provisions 20
690 690




2. At the end of March, 20X7 the balances in theous accounts of Sania Limited
are as follows:

Rs. in million
Accounts Balance
Equity capital 250
Preference capital 80
Fixed assets (net) 380
Reserves and surplus 350
Cash and bank 100
Debentures (secured) 190
Marketable securities 30
Term loans (secured) 120
Receivables 420
Short-term bank borrowing (unsecured) 110
Inventories 310
Trade creditors 90
Provisions 70
Pre-paid expenses 20

Required: Prepare the balance sheet of Sania ldrageper the format specified by

the Companies Act.

Solution:

Balance Sheet of Sania Limited as on March 31, Z0 X

Liabilities

Share capital

Equity
Preference
Reserve & surplus
Secured loans
Debentures
Term loans

Unsecured loans
Short term bank borrowing
Current liabilities & provisions
Trade creditors
Provisions

1260

250
80

Assets

Fixed assets
Net fixed assets

350Investments

190

120

110

90
70

Marketable securities
Current assets, loans &
advances

Pre-paid expenses
Inventories
Receivables
Cash & Bank

380

30

20
310
420
100

1260




3.

The comparative balance sheets of Evergreen Goymre given below:

Owners' Equity and Liabilities
Share capital
Reserves and surplus
Long-term debt
Short-term bank borrowings
Trade creditors
Provisions

Total

Assets
Fixed assets (net)
Inventories
Debtors
Cash
Other assets
Total

As on 31.3.20X6

70
40
80
80
40
10
320

120
90
60
25
25
320

(Rs. in million)
As on 31.3.20XY
70
80
90
85
70
20
415

210
95
65
30
15
415

The profit and loss account of Evergreen Companytfe year ending 31March

2007 is given below:

(Rs. in million)

Profit & Loss Account for the Period 1.4.20X6 ta320X7

Net sales
Cost of goods sold
Stocks
Wages and salaries
Other manufacturing expenses

Gross profit
Operating expenses

Selling, administration and general

Depreciation

Operating profit

Non-operating surplus or deficit
EBIT

Interest

Profit before tax

Tax

Profit after tax

Dividends

Retained earnings

750
505
290
105
110

245

135
120
15

110
(20)
90
25
65
15
50
10
40




Required: (a) Prepare the classified cash fitatkement for the period 1.4.20X6

to 31.3.20X7
(b) Develop the cash flow identity for the period 10XB to
31.3.20X7
Solution:
A. Cash flow from operating activities
- Net profit before tax and extraordinary items 85
- Adjustments for
Interest paid 25
Depreciation 15
- Operating profit before working capital changes 125
- Adjustments for
Inventories (5)
Debtors (5)
Trade creditors 30
Provisions 10
Increase in other assets 10
- Cash generated from operations 165
Income tax paid (15)
- Cash flow before extraordinary items 150
Extraordinary item (20)
- Net cash flow from operating activities 130
B. Cash flow from investing activities
- Purchase of fixed assets (105)
- Net cash flow from investing activities (105)
C. Cash flow from financing activities
- Increase in loans 15
- Dividends paid (20)
- Interest paid (25)
Net cash flow from financing activities (20)
D. Net increase in cash and cash equivalents 5
- Cash and cash equivalents as on 31.03.20X6 25
- Cash and cash equivalents as on 31.03.20x7 30

Note It has been assumed that “other assets” mprésther current assets”.




(b)
A. Cash flow from assets

- Operating cash flow 90

- Net capital spending (105)
- Decrease in net working capital 35
- Cash flow from assets 20

B. Cashflow tocreditors

- Interest paid 25
- Repayment of long term debt 15)(
- Cash flow to creditors 10

C. Cashflow toshareholders

- Dividends paid 10
- Net new equity raised 0
- Cash flow to shareholders 10
We find that
A = (B) +(C)
i.e., Cash flow from assets = Cash flow to creditoiCash flow to shareholders

4. The comparative balance sheets of Xavier Limatexigiven below:

(Rs. in million)
Owners' Equity and Liabilities As on 31.3.20X6 As on 31.3.20X7

Share capital 20 30
Reserves and surplus 10 18
Long-term debt 30 25
Short-term bank borrowings 15 15
Trade creditors 10 15
Provisions 5 8

Total 90 111
Assets
Fixed assets (net) 16 20
Inventories 44 55
Debtors 20 21
Cash 5 8
Other assets 5 7

Total 90 111




The profit and loss account of Xavier Limited foetyear 2007 is given below:

(Rsnhillion)

Profit & Loss Account for the Period 1.4.20X6 ta320X7

Net sales 220
Cost of goods sold

Stocks
Wages and salaries
Other manufacturing expenses

Gross profit

Operating expenses

Selling, administration and general
Depreciation

140

90

35
15

80

40
20
5

Operating profit

EBIT

Interest

Profit before tax
Tax

Profit after tax
Dividends
Retained earnings

Non-operating surplus or deficit

15
1
16
4
12
2
10
2
8

Required: (a) Prepare the classified cash fitatement for the period 1.4.20X6
to 31.3.20X7
(b) Develop the cash flow identity for the period 206 to
31.3.20X7
Solution :
A. Cash flow from operating activities
- Net profit before tax and extraordinary items 11
- Adjustments for
Interest paid 4
Depreciation 5
- Operating profit before working capital changes 20

- djastments for

Inventories (12)
Debtors Q)
Trade creditors 5

Provisions 3



Increase in other assets (2)

- Cash generated from operations 14
Income tax paid (2)

- Cash flow before extraordinary items 12
Extraordinary item 1

- Net cash flow from operating activities 13

B. Cash flow from investing activities
- Purchase of fixed assets 9)
- Net cash flow from investing activities 9)

Cash flow from financing activities

C. - Increase in equity 10
- Repayment of term loans (5)
-Dividend paid (2)
- Interest paid 4)
Net cash flow from financing activities (1)
D. Net increasein cash and cash equivalents 3
- Cash and cash equivalents as on 31.03.20X6 5
- Cash and cash equivalents as on 31.03.20x7 8

Note It has been assumed that “other assets” mpurésther current assets”.

(b)
A Cash flow from assets

- Operating cash flow 19

- Net capital spending 9)

- Decrease in net working capital 9

- Cash flow from assets 1
B. Cash flow to creditors

- Interest paid 4

- Repayment of long term debt 5

- Cash flow to creditors 9
C. Cash flow to shareholders

- Dividends paid 2

- Net new equity raised (20)

- Cash flow to shareholders (8)
We find that

(A) = (B)+(C)

i.e., Cash flow from assets = Cash flow to crediteiCash flow to shareholders



CHAPTER 4

1. Premier Company's net profit margin is 8 percestgltassets turnover ratio is
2.5 times, debt to total assets ratio is 0.6. Whathe return on equity for

Premier?
Solution:
Net profit
Return on equity =—
Equity
= Net profit Net sales  Total assets
X %
Net sales Total assets uityq
1
= 0.08 x 25 x— 05 or50 percent
0.4
Debt Equity
Note —— =0.6 Se——— =016 =04
Total assets Total assets

Hence Total assets/Equity = 1/0.4

2. The following information is given for Alpha Guoration

Sales 3500
Current ratio 1.5
Acid test ratio 1.2

Current liabilities 1000
What is the inventory turnover ratio?

Solution:
Current assets = Current liabilities x 1.5
= 1000 x 1.5 = 1500
Quick assets = Current liabilities x 1.2
= 1000x 1.2 = 1200
Inventories = 300
3500
Inventory turnover ratio = = 11.7
300
3.  The following information is given for Beta Caomation.
Sales 5000
Current ratio 1.4
Inventory turnover 5
ratio
Acid test ratio 1.0

What is the level of current liabilities?



Solution:
Inventory = 5000/5 = 1000
Current assets

Current ratio = 14
Current liabilities

Current assets — Inuant

Acid test ratio =
Current Liabilities

C.A - 1000
=1.0
CL
CA 1000
— = = 1.0
CcL CcL
1000
14 - =10
CcL
1000
04=—_ —= CL=m@b
CcL

4. Safari Inc. has profit before tax of Rs.90 roilli If the company's times interest
covered ratio is 4, what is the total interest gear

Solution:
PBT = Rs.90 million
PBIT
Times interest covered = = 4
Interest

So PBIT = 4 x Interest

PBT = PBIT — interest
= 4x interest- interest = 3 x intere@Gmillion

Therefore interest = 90/3 = Rs.30 million

A has profit before tax of Rs.40 million. If ifisnes interest covered ratio is 6, what
is the total interest charge?

5.



Solution:

PBT = Rs.40 million
PBIT
Times interest covered = = 6
Interest

SoPBIT = 6 X Interest
PBIT — Interest BT = Rs.40 million

6 X Interest — Interest = Rs. 40 million
5 X Interest = Rs.40 million

Hence Interest = Rs.8 million

6. McGill Inc. has profit before tax of Rs.63 nuili. If the company's times interest
covered ratio is 8, what is the total interest gear

Solution:
PBT = Rs.63 million
PBIT
Times interest covered = = 8
Interest

So PBIT = 8 x Interest
PBIT — Interest #BT = Rs.63 million

8 X Interest — Interest = 7 x Interest Rs.63 million
Hence Interest = Rs.9 million

7. The following data applies to a firm:

Interest charges Rs.200,000
Sales Rs.6,000,000
Tax rate 40 percent

Net profit margin 5 percent
What is the firm's times interest covered ratio?

Solution:

Sales =Rs.6,000,000

Net profit margin = 5 per cent

Net profit = Rs.6,000,000 x 0.05 = 300,000
Tax rate =40 per cent




300,000
So, Profit before tax =— = 580,000
(1-.4)

Interest charge = Rs.200,000
So Profit before interest and taxes = 63,000
Hence 700,000

Times interest covered ratio =
200,000

3.5

8. The following data applies to a firm:

Interest charges Rs.50,000
Sales Rs.300,000
Tax rate 25 percent
Net profit margin 3 percent

What is the firm's times interest covered ratio?

Solution:

Sales = Rs.300,000

Net profit margin = 3 per cent

Net profit = Rs.300,000 x 0.03 =9,000
Tax rate =25 per cent

9,000
So, Profit before tax =— = Rs.12,000
(1-.25)

Interest charge = Rs.50,000
So Profit before interest and taxes = RO@0

Hence 62,000
Times interest covered ratio=——— = 124
50,000

9. The following data applies to a firm :

Interest charges Rs.10,000,000
Sales Rs.80,000,000
Tax rate 50 percent
Net profit margin 10 percent

What is the firm's times interest covered ratio?




Solution:

Sales = Rs.80,000,000
Net profit margin = 10 per cent
Net profit = Rs.80,000,000 x 0.1 = 8,000,000

Tax rate =50 per cent
8,000,000
So, Profit before tax =—— = Rs.16,000,
(1-.5)
Interest charge = Rs.10,000,000
So Profit before interest and taxes =28$00,000
Hence
26,000,000
Times interest covered ratio =—— = 2.6
10,000,000

10. A firm's current assets and current liabiliteee 25,000 and 18,000 respectively.
How much additional funds can it borrow from barfks short term, without
reducing the current ratio below 1.357?

Solution:

CA =25,000 CL =18,000
Let BB stand for bank borrowing

CA+BB

= 1.35
CL+BB
25,000+BB
— = 1.35
18,000+BB

1.35x 18,000 + 1.35 BB = 25,000 + BB
0.35BB = 25,000- 24,300 = 700
BB = 700/0.35 = 2,000

11. LNG'’s current assets and current liabilities 200,000 and 140,000 respectively.
How much additional funds can it borrow from barfks short term, without
reducing the current ratio below 1.33?

Solution:

CA = 200,000 CL = 140,000
Let BB stand for bank borrowing




CA+BB

= 1.33
CL+BB
200,000+BB
———— = 133
140,000+BB

1.33 x 140,000 + 1.33BB = 200,000 + BB
0.33 BB = 200,000- 186,200 = 13,800
BB =13,800/0.33 = 41,818

12. Navneet's current assets and current lialslitteee 10,000,000 and 7,000,000
respectively. How much additional funds can it barrfrom banks for short term,
without reducing the current ratio below 1.4?

Solution:

CA = 10,000,000 CL =7,000,,000
Let BB stand for bank borrowing

CA+BB
— = 14
CL+BB

10,000,000+BB
= 14

7,000,000+BB

1.4 x 7,000,000 + 1.4BB = 10,000,000 + BB
0.4 BB = 10,000,000- 9,800,000 = 200,000
BB =200,000/0.40 = 500,000

13. A firm has total annual sales (all credit) 8@0,000 and accounts receivable of
8,000,000. How rapidly (in how many days) mustoacts receivable be collected
if management wants to reduce the accounts redeit@it,000,000?

Solution:
25,000,000
Average daily credit sales =— =68,493
365

If the accounts receivable has to be reduced @000 the ACP must be:

6,000,000

— = 87.6days

68,493




14. A firm has total annual sales (all credit) ¢20,000 and accounts receivable of
500,000. How rapidly (in how many days) must ac¢suaceivable be collected if
management wants to reduce the accounts receiteaB9,000?

Solution:

1,200,000
Average daily credit sales=——— 3287.67
365

If the accounts receivable has to be reduced @080 the ACP must be:
300,000

= 91.3 days
3287.67

15. A firm has total annual sales (all credit) 601000,000 and accounts receivable of
20,000,000. How rapidly (in how many days) mustoamts receivable be
collected if management wants to reduce the acsaentivable to 15,000,0007?

Solution:

100,000,000
Average daily credit sales=——— =273,972.6
365

If the accounts receivable has to be reduced @005)00 the ACP must be:

15,000,000
—— = 54.8days

273,972.6

16. The financial ratios of a firm are as follows.

Current ratio = 1.25
Acid-test ratio = 1.10
Current liabilities = 2000
Inventory turnover ratio = 10
What is the sales of the firm?
Solution:
Current assets = Current liabilities x Curnextio
= 2000 X 1.25 = 2500
Current assets - Inventories = Curreftilites x Acid test ratio
= 2000 X 1.10 2200
Inventories = 300
Sales = Inventories x dntory turnover ratio
= 300 X 10 = 3000




17. The financial ratios of a firm are as follows.

Current ratio = 1.33
Acid-test ratio = 0.80
= 40,000

Current liabilities
Inventory turnover ratio = 6
What is the sales of the firm?

Solution:

Current assets = Current liabilities x Curnextio
= 40,000 x 1.33 = 53,200

Current assets - Inventories = Curreftilites x Acid test ratio
= 40,000 x0.80 = 32,000

Inventories = 21,200
Sales = Inventories x Intexy turnover ratio
= 21,200 X 6 =271200

18. The financial ratios of a firm are as follows.

Current ratio = 1.6
Acid-test ratio = 1.2
Current liabilities = 2,000,000
Inventory turnover ratio = 5

What is the sales of the firm?

Solution:

Current assets Current liabilities x Curnextio
= 2,000,000 X 1.6 = 3,200,000

Inventories = Curretiliiies x Acid test ratio
= 2,000,000 x 21.= 2,400,000

Current assets

800,000

Inventories

Inventories x Imigey turnover ratio
= 800,000 x 5 = 4,000,000

Sales




19. Complete the balance sheet and sales datan(fitle blanks) using the following

financial data:

Debt/equity ratio = 0.80
Acid-test ratio = 11

Total assets turnover ratio = 2

Days' sales outstanding in

Accounts receivable = 30 days
Gross profit margin = 30 percent
Inventory turnover ratio = 6

Balance sheet

Equity capital 80,000 Plant and equipment
Retained earnings 50,000 Inventories
Short-term bank borrowings .... Accountsereable
Cash
Sales

Cost of goods sold

Solution:

Debt/equity = 0.80

Equity =80,000 + 50,000 = 130,000

So Debt = Short-term bank borrowings = 0.8 x,080 = 104,000
Hence Total assets = 130,000+104,000 = 234,000

Total assets turnover ratio = 2

So Sales = 2 x 234,000 = 468,000

Gross profit margin = 30 per cent

So Cost of goods sold = 0.7 x 468,000 = 327,600

Day’s sales outstanding in accounts receivablé d&/s

Sales
So Accounts receivable =—— X0 3
360
468,000
= — x 30 = 39,000
360
Cost of goods sold 327,600

Inventory turnover ratio = = =
Inventory Inventory




So Inventory = 54,600
As short-term bank borrowing is a current lialgilit
Cash + Accounts receivable

Acid-test ratio =
Current liabilities

Cash + 39,000
= = 11
104 ,000

So Cash = 75,400

Plant and equipment = Total assets - Inventeridscounts receivable — Cash
= 234,000 - 54,600 - 39,00075;400

= 65,000
Putting together everything we get
Balance Sheet
Equity capital 80,000 Plant & equipment 65,000
Retained earnings 50,000 Inventories 54,60
Short-term bank borrowings 104,000 Accounts reddiy 39,000
Cash 75,400

234,000 234,000
Sales 468,000
Cost of goods sold 327,600

20. Complete the balance sheet and sales datan(fife blanks) using the following
financial data:

Debt/equity ratio = 0.40

Acid-test ratio = 0.9

Total assets turnover ratio =25

Days' sales outstanding in

Accounts receivable = 25 days

Gross profit margin = 25 percent

Inventory turnover ratio =8

Balance sheet
Equity capital 160,000,000 Plant and equipime----
Retained earnings 30,000,000 Inventories  .........
Short-term bank borrowings . . . ...... Accountsetigable ..... . ..
Cash

Sales L
Costof goodssold ...



Solution:

Debt/equity = 0.40

Equity = 160,000,000 + 30,000,000 = 190,000,000

So Debt = Short-term bank borrowings = 0.4 x,000,000 = 76,000,000
Hence Total assets = 190,000,000+ 76,000,00065926,000

Total assets turnover ratio = 2.5

So Sales = 2.5 x 266,000,000 = 665,000,000

Gross profit margin = 25 per cent

So Cost of goods sold = 0.75 x 665,000,000 = 488000

Day’s sales outstanding in accounts receivablb d&/s

Sales
So Accounts receivable = x5 2
360
665,000,000
= —— x 25 = 46,180,556
360
Cost of goods sold 498,750,000
Inventory turnover ratio = = =8
Inventory Inventory
So Inventory = 62,343,750
As short-term bank borrowings is a current lidpili
Cash + Accounts receivable
Acid-test ratio =
Current liability
Cash + 46,180,556
= = 0.9

76,000 ,000
So Cash =22,219,444
Plant and equipment = Total assets - Inventeridscounts receivable — Cash
= 266,000,000 - 62,343,750 - 86,556 - 22,219,444

= 135,256,250
Putting together everything we get
Balance Sheet
Equity capital 160,00m00 Plant & equipment 135,256,250
Retained earnings 30,000,000 emories 62,343,750
Short-term bank borrowings 76,000,000 Anrte receivable 46,180,556
Cash 22,219,444
20860,000 266,000,000
Sales 665,000,000

Cost of goods sold 498,750,000




21. Complete the balance sheet and sales datan(tile blanks) using the following
financial data:

Debt/equity ratio 15
Acid-test ratio 0.3
Total assets turnover ratio = 1.
Days' sales outstanding in

Accounts receivable = 25 days
Gross profit margin 28 percent
Inventory turnover ratio 7

9

Balance sheet

Equity capital 600,000 Plant and equipment

Retained earnings 100,000 Inventories

Short-term bank borrowings ... Accountsereable
Cash

Sales
Costof goods sold ...

Solution:

Debt/equity = 1.5

Equity = 600,000 + 100,000 = 700,000

So Debt = Short-term bank borrowings =1.5 x @00, = 1050,000
Hence Total assets = 700,000+1050,000 = 1,750,000

Total assets turnover ratio = 1.9

So Sales = 1.9 x 1,750,000 = 3,325,000

Gross profit margin = 28 per cent

So Cost of goods sold = 0.72 x 3,325,000 = 2,334,0

Day’s sales outstanding in accounts receivablb d&¥s

Sales
So Accounts receivable = x5 2

360

3,325,000

= — x 25 = 230,903

360

Cost of goods sold 2,394,000
Inventory turnover ratio = _— =7

Inventory Inventory

So Inventory = 342,000




As short-term bank borrowings is a current lidpili
Cash + Accounts receivable

Acid-test ratio =
Current liabilities

Cash + 230,903
= = 0.3
1050 ,000

So Cash = 84,097

Plant and equipment = Total assets - Inventeri@scounts receivable — Cash
= 1,750,000 — 342,000 — 230,903 4,087
= 1,093,000

Putting together everything we get

Balance Sheet
Equity capital 600,000 Plant &equipmen093,000
Retained earnings 100,000 Inventories 42,00
Short-term bank borrowings 1050,000 Accounts redge 230,903
Cash 84,097
1,750,000 1,750,000
Sales 3,325,000

Cost of goods sold 2,394,000

22. Compute the financial ratios for Acme Ltd. Ene Acme's performance with
reference to the standards.

Acme Limited Balance Sheet, March 31, 20X7

Liabilities and Equity

Equity capital Rs.60,000,000
Reserves and surplus 45,000,000
Long-term debt 72,000,000
Short-term bank borrowing 40,000,000
Trade creditors 30,000,000
Provisions 15,000,000
Total 62,000,000
Assets

Fixed assets (net) Rs.110,000,000
Current assets

Cash and bank 30,000,000

Receivables 45,000,000




Inventories 61,000,000
Pre-paid expenses 10,000,000
Others 6,000,000
262,000,000

Acme Limited Profit and Loss Account for the Yieaded March 31, 20X7

Net sales Rs.320,000,000
Cost of goods sold 204,000,000
Gross profit 116,000,000
Operating expenses 50,000,000
Operating profit 66,000,000
Non-operating surplus 4,000,000
Profit before interest and tax 70,000,000
Interest 12,000,000
Profit before tax 58,000,000
Tax 20,000,000
Profit after tax 38,000,000
Dividends 4,000,000
Retained earnings 34,000,000
Acme Standard
Current ratio 1.3
Acid-test ratio 0.70
Debt-equity ratio 2.0
Times interest covered ratio 4.5
Inventory turnover ratio 5.0
Average collection period 45 days
Total assets turnover ratio 15
Net profit margin ratio 8 %
Earning power 20 %
Return on equity 18 %

Solution:

For purposes of ratio analysis, we may recast #ifenlse sheet as under.
Let assume that ‘Others’ in the balance sheetsgmts other current assets

Liabilities and Equity

Equity capital .60,000,000
Reserves and surplus 45,000,000
Long-term debt 72,000,000
Short-term bank borrowing 40,000,000

Total 217,000,000




Assets

Fixed assets (net) 110,000,0

Current assets

Cash and bank 30,000,000

Receivables 45,000,000

Inventories 61,000,000

Pre-paid expenses 10,000,000

Others 6,000,000 152,000,000

Less:
Current liabilities
Trade creditors 30,000,000
Provisions 15,000,000 45,000,000
Net current assets 107,000,000

Total 217,000,000

Current assets

(i) Current ratio =
Current liabilities

152,000,000
= = 1.8
85,000,000
(Current liabilities here includes short-tdoank borrowing also)

Current assets — Inventories 000,000
(ii) Acid-test ratio = = =11
Current liabilities 85,000,000
(Current liabilities here includes short-tdoank borrowing also)

Long-term debt + Short-term bank borrowing

(iif) Debt-equity ratio =
Equity capital + Reserves & surplus

72,000,000 + 40,000,000
= =11
60,000,000 + 45,000,000

Profit before interest and tax
(iv) Times interest coverage ratio —=

Interest
70,000,000
= = 583
12,000,000
Cost of goods sold 204,000,000
(V) Inventory turnover period = =— =334

Inventory 61,000,000




365
(vi) Average collection period =

Net sales / Accounts receivable

365
= = b51.3 days
320,000,000/45,000,000
(vii)
Total assets =Equity + Total debt =( 60,000,00®%;0@0,000 )
+(72,000,000+40,000,000)
= 217,000,000
Net sales 320,000,000
Total assets turnover ratio =—— = = 15
Total assets 217,000,000
Profit after tax 38,000,000
(ix) Net profit margin = = = 19
Net sales 320,000,000
PBIT 70,000,000
(x) Earning power = = = 32.3%
Total assets 217,000,000
Equity earning 38,000,000
(xi) Return on equity = = =36.2%

Net worth 105,000,000

The comparison of the Acme’s ratios with the stadds given below

Acme Standard

Current ratio 1.8 1.3
Acid-test ratio 1.1 0.7
Debt-equity ratio 1.1 2.0
Times interest covered ratio 5.8 4.5
Inventory turnover ratio 3.3 5.0
Average collection period] 51.3 days 45gday
Total assets turnover ratip 1.5 15
Net profit margin ratio 11.9% 8 %
Earning power 32.3% 20 %
Return on equity 36.2 % 18 %

23. Compute the financial ratios for Nainar LtBvaluate Nainar's performance with
reference to the standards.




Nainar Limited Balance Sheet, March 31, 20X7

Liabilities and Equity
Equity capital
Reserves and surplus
Long-term debt
Short-term bank borrowing
Trade creditors
Provisions
Total
Assets
Fixed assets (net)
Current assets
Cash and bank
Receivables
Inventories
Pre-paid expenses
Others
Total

Nainar Limited Profit and Loss Account for the W¥EBaded March 31, 20X7

Rs.100,000,000
65,000,000
140,000,000
70,000,000
24,000,000
19.000.000
418,000,000

Rs.206,000,000

25,000,000
70,000,000
85,000,000

20,000,000
12,000,000
418,000,000

Net sales Rs.740,000,000
Cost of goods sold 520,000,000
Gross profit 220,000,000
Operating expenses 102,000,000
Operating profit 118,000,000
Non-operating surplus 12,000,000
Profit before interest and tax 130,000
Interest 22,000,000
Profit before tax 108,000,000
Tax 46,000,000
Profit after tax 62,000,000
Dividends 20,000,000
Retained earnings 42,000,000
Nainar Standard
Current ratio 1.7
Acid-test ratio 1.0
Debt-equity ratio 1.4
Times interest covered ratio 55
Inventory turnover ratio 6.0
Average collection period 40 days
Total assets turnover ratio 2.0
Net profit margin ratio 8 %
Earning power 30 %
Return on equity 35 %




Solution:

For purposes of ratio analysis, we may recasbét@nce sheet as under.
Let assume that ‘Others’ in the balance sheetsgmts other current assets.

Liabilities and Equity

Equity capital 100,000,000
Reserves and surplus 65,000,000
Long-term debt 140,000,000
Short-term bank borrowing 70,000,000
Total 375,000,000
Assets
Fixed assets (net) 206,000,000
Current assets
Cash and bank 25,000,000
Receivables 70,000,000
Inventories 85,000,000
Pre-paid expenses 20,000,000
Others 12,000,000 200,000
Less:
Current liabilities
Trade creditors 24,000,000
Provisions 19,000,000 43,000,000
Net current assets 169,000,000
Total 375,000,000

Current assets

(i) Current ratio =
Current liabilities

212,000,000
==———— = 19
113,000,000
( Current liabilities here includes short-term békrowing also)
Current assets — Inventories a@a,000
(i) Acid-test ratio = = =11
Current liabilities 113,000,000

( Current liabilities here includes short-term békrowing also)

Long-term debt + Short-term bank borrowing

(i) Debt-equity ratio =
Equity capital + Reserves & surplus




140,000,000 + 70,000,000
= =1.3
100,000,000 + 65,000,000
Profit before interest and tax

(iv) Times interest coverage ratio —=

Interest
130,000,000
= = 59
22,000,000
Cost of goods sold 520,000,000
(V) Inventory turnover period = =— =61
Inventory 85,000,000
365
(vi) Average collection period =
Net sales / Accounts receivable
365
= = 34.5days
740,000,000/70,000,000
(vii)
Total assets = Equityatal debt =(100,000,000 + 65,000,000
+(140,000,000+70,000,000)
= 375,000,000
Net sales 740,000,000
Total assets turnover ratio =——— = = 20
Total assets 375,000,000
Profit after tax 62,000,000
(ix) Net profit margin = = = 8%
Net sales 740,000,000
PBIT 130,000,000
(x) Earning power = = = 34.7%
Total assets 375,000,000
Equity earning 62,000,000
= =37.6%

(xi) Return on equity =
Net worth 165,000,000

The comparison of the Nainar’s ratios with thendtad is given below




Nainar Standard
Current ratio 1.9 1.7
Acid-test ratio 1.1 1.0
Debt-equity ratio 1.3 1.4
Times interest covered ratip 5.9 55
Inventory turnover ratio 6.1 6.0
Average collection period 34.5 days 40day
Total assets turnover ratio 2.0 2.0
Net profit margin ratio 8.4% 8 %
Earning power 34.7 % 30 %
Return on equity 37.6 % 35 %

24. The comparative balance sheets and comparBtivét and Loss accounts for
Nalvar Limited, are given below:

Comparative Balance Sheets, Nalvar Limited
(Rs. in million)

20X3 20X4 20X5 20X6 20X7

Share capital 1.6 1.6 1.8 1.8 2
Reserves and surplus 1.0 1.6 2.4 2.3 3
Long-term debt 1.4 15 1.8 1.6 1.4
Short-term bank borrowing 1.3 1.5 1.7 1.5 1.2
Current liabilities 1.1 1.3 15 1.6 1.8
Total 6.4 7.5 9.2 8.8 9.4
Assets
Net fixed assets 1.2 1.4 2 1.7 2
Current assets
Cash and bank 0.3 0.3 0.2 0.4 0.3
Receivables 1.8 2.1 25 2.4 2.5
Inventories 1.8 2.2 2.8 2.4 2.8
Other assets 1.3 1.5 1.7 1.9 1.8

Total 6.4 7.5 9.2 8.8 9.4




Comparative Profit and Loss Accounts, Nalvar Liwchite

(Rs. in million)

20X3 20X4 20X5 20X6 20X7
Net sales 3.8 4.2 5.3 6.5 7.8
Cost of goods sold 2.6 3.1 3.9 4 4.8
Gross profit 1.2 1.1 1.4 2.5 3
Operating expenses 0.3 0.3 0.4 0.6 0.6
Operating profit 0.9 0.8 1 1.9 2.4
Non-operating surplus deficit 0.1 0.2 0.1 0.3 0.3
Profit before interest and tax 1 1 1.1 2.2 2.7
Interest 0.1 0.1 0.2 0.1 0.1
Profit before tax 0.9 0.9 0.9 2.1 2.6
Tax 0.05 0.08 1 1.2 1.2
Profit after tax 0.85 0.82 -0.1 0.9 14

Required: Compute the important ratios for Nalkemited for the years 20X3-20X7.
You may assume that other assets in the balarst sfpresent other current
assets.

Solution:

Current ratio
Debt-equity ratio

Total assets turnover ratio

Net profit margin
Earning power
Return on equity

We will rearrange the balance sheets as undematar analysis. It is assumed that

‘Other assets’ are other current assets

Liabilities and Equity
20X3 20X4 20X5 20X6 20X7
Share capital 1.6 1.6 1.8 1.8 2
Reserves and surplus 1 1.6 2.4 2.3 3
Long-term debt 1.4 15 1.8 1.6 1.4
Short-term bank
borrowing 1.3 1.5 1.7 1.5 1.2
Total 5.3 6.2 7.7 7.2 7.6

Assets
Net fixed assets 1.2 1.4 2 1.7 2
Current assets

Cash and bank 0.3 0.3 0.2 0.4 0.3

Receivables 1.8 2.1 2.5 2.4 2.5




Inventories 1.8 2.2 2.8 2.4 2.8
Other currentassets | 1.3 | 5.2 | 15| 6.1 (17| 7.2 |19 | 7.1 | 18| 7.4
Less: Current liabilities
Other current liabilities 1.1 1.1 1.3 1.1 1.51.5 16| 16| 1.8 1.8
Net current assets 4.1 4.8 5.7 55 5.6
Total 5.3 6.2 7.7 7.2 7.6
The required ratios are as under:
20X3 20X4 20X5 20X6 20X7
e Current ratio 2.2 2.2 2.3 2.3 2.5
» Debt-equity ratio 1.0 0.9 0.8 0.8 0.5
» Total assets turnover ratio 0.7 0.7 0.7 0.9 1.0
* Net profit margin(%) 224 195 -1.9 13.8 17.9
» Earning power (%) 18.9 16.1 14.3 30.6 35.5
* Return on equity (%) 32.7 25.6 -2.4 22.0 28.0

26.The comparative balance sheets and comparativet Rraf Loss accounts for
Somani Limited, a machine tool manufacturer, avergbelow:

Comparative Balance Sheets, Somani Limited (Rsillion)

Share capital
Reserves and surplus
Long-term debt

Short-term bank borrowing

Current liabilities
Total

Assets

Net fixed assets

Current assets
Cash and bank
Receivables
Inventories

Other Assets

Total

20X3 20X4 20X5 20X6 20X7
41 50 50 50 55
16 36 72 118 150
28 25 30 29 22
35 30 36 38 38
24 28 30 30 25
144 169 218 265 290
72 80 75 102 103
8 9 15 12 11
24 30 59 62 85
35 42 55 75 79
5 8 14 14 12
144 169 218 265 290




Comparative Profit & Loss Account of Somani Ltd
(Rs. in million)

20X3 20X4 20X5 20X6 20X7

Net sales 285 320 360 350 355
Cost of goods sold 164 150 170 175 174
Gross profit 121 170 190 175 181
Operating expenses 64 66 68 68 64
Operating profit 57 104 122 107 117
Non-operating surplus deficit 3 4 4 3 3
Profit before interest and tax 60 108 126 110 120
Interest 8 6 10 12 12
Profit before tax 52 102 116 98 108
Tax 15 26 30 26 29
Profit after tax 37 76 86 72 79

Compute the following ratios for years 20X3-20X7:
* Current ratio
* Debt-equity ratio
* Total assets turnover ratio
* Net profit margin
» Earning power
* Return on equity

For ratio analysis purpose, we will rearrange théafce sheet as under. It is
assumed that ‘Other assets’ are other currentsasset

20X3 20X4 20X5 20X6 20X7

Share capital 41 50 50 50 55
Reserves and surplus 16 36 72 118 150
Long-term debt 28 25 30 29 22
Short-term bank
borrowing 35 30 36 38 38
Total 120 141 188 235 265
Assets
Net fixed assets 72 80 75 102 103
Current assets

Cash and bank 8 9 15 12 11

Receivables 24 30 59 62 85

Inventories 35 42 55 75 79

Other assets 5 72 8 89 1443 14 16312 187
Less : Current liabilites 24 24 2828 30 30 30 30 25 25
Net current assets 48 61 113 133 162

Total 120 141 188 235 265




The ratios worked out are as under:

20X3 20X4 20X5 20X6 20X7

Current ratio 12 15 2.2 2.4 3.0
Debt-equity ratio 1.1 0.6 0.5 0.4 0.3
Total assets turnover ratio 24 2.3 19 1.5 1.3
Net profit margin (%) 13.0 23.8 239 206 223
Earning power (%) 50.0 76.6 67.0 46.8 45.3
Return on equity (%) 64.9 884 705 429 385

26.The Balance sheets and Profit and Loss account&@f Corporation are given
below.

Prepare the common size and common base finanaiahgents

Balance Sheets (Rsillion)
20x6 20x7
Shareholders’ funds 256 262
Loan funds 156 212
Total 412 474
Fixed assets 322 330
Investments 15 15
Net current assets 75 129
Total 412 474

Profit & Loss Accounts
(Rs. in million)

20x6 20x7
Net sales 623 701
Cost of goods sold 475 552
Gross profit 148 149
PBIT 105 89
Interest 22 21
PBT 83 68
Tax 41 34

PAT 42 34



Solution:

Common Size statements:

Net sales

Cost of goods sold
Gross profit

PBIT

Interest

PBT

Tax

PAT

Shareholders' funds

Loan funds

Total
Fixed assets
Investments

Net current assets

Total

27. The Balance sheets and Profit and Loss accofi@sand Limited are given below.

Profit and Loss Account

Regular (in

Rs. million) Common Size(%)

20x6 20x7 20x6 20x7
623 701 100 100
475 552 76 79
148 149 24 21
105 89 17 13
22 21 4 3
83 68 13 10
41 34 7 5
42 34 7 5
Balance Sheet

Regular (in

million) Common Size(%)

20x6 20x7 20x6 20x7
256 262 62 55
_156 212 38 45
412 474 100 100
322 330 78 70
15 15 4 3
__ 75129 18 27
412 474 100 100

Prepare the common size and common base finanaiahgents

Shareholders’ fund
Loan funds

Total

Fixed assets
Investments

Net current assets
Total

Balance Sheet

20x6 20x7
85 85

125 180

210 265
127 170
8 10

_175 85
210 265




Solution:

Profit & Loss Account
20x6 20x7
Net sales 450 560
Cost of goods sold 320 410
Gross profit 130 150
PBIT 85 98
Interest 12 17
PBT 73 81
Tax 22 38
PAT 51 43
Regular (Rs. in Common
Balance Sheet million) Size(%)
20x6 20x7 20x6 20x7
Shareholders'
funds 85 85 40 32
Loan funds 125 180 60 68
Total 210 265 100 100
Fixed assets 127 170 60 64
Investments 8 10 4 4
Net current assets 75 85 _ 36 32
Total 210 265 ~100 100
Profit & Loss Reqular (Rs. in Common
Accourt million) Size(%)
20x6 20x7 20x6 20x7
Net sales 450 560 100 100
Cost of goods sold 320 410 71 73
Gross profit 130 150 29 27
PBIT 85 98 19 18
Interest 12 17 3 3
PBT 73 81 16 14
Tax 22 38 5 7
PAT 51 43 11 8



Common base year statements
Reqgular (Rs.in  Common base year

Balance Sheet million) %
20x6 20x7 20x6 20x7

Shareholders' funds 85 85 100 100
Loan funds 125 180 100 144
Total 210 265 100 126
Fixed assets 127 170 100 134
Investments 8 10 100 125
Net current assets _ 75 85 100 113
Total 210 265 100 126

Reqular (Rs. in Common base
Profit & Loss Account million) year (%)

20x6 20x7 20x6 20x7
Net sales 450 560 100 124
Cost of goods sold 320 410 100 128
Gross profit 130 150 100 115
PBIT 85 98 100 115
Interest 12 17 100 142
PBT 73 81 100 111
Tax 22 38 100 173
PAT 51 43 100 84

CHAPTERS

1. The profit and loss account of Sasi Industiresiled for years 1 and 2 is given
below:
Using the percent of sales method, preparg@tbdormaprofit and loss account for
year 3. Assume that the sales will be 3500 in $ealf dividends are raised to 40,
what amount of retained earnings can be expectegefr 37

Year

1 2
Net sales 2300 2700
Cost of goods sold 1760 2000
Gross profit 540 700
Selling expenses 150 180
General and administration
expenses 120 124
Depreciation 94 84
Operating profit 176 312

Non-operating surplus deficit 12 10



Solution:

Earnings before interest and tax 188 322
Interest 30 38
Earnings before tax 158 284
Tax 56 96
Earnings after tax 102 188
Dividends 35 35
Retained earnings 67 153
Year
Proforma
Profit & Loss
Average
1 > percent account for
of sales year 3
assuming
sales of 3500
Net sales 2300 2700 100 3500
Cost of goods sold 176D 2000 75,30 2635.43
Gross profit 540| 700 24.70 864.57
Selling expenses 15( 180 6.9 230.80
General and
administration expenses 12 124 490 171.67
Depreciation 94 84 3.60 125.97
Operating profit 176| 312 9.60 336.14
Non-operating surplus
deficit 12 10 0.45 15.61
Earnings before interest
and tax 188| 322 10.05 351.75
Interest 30 38 1.36 47.46
Earnings before tax 15§ 284 8.69 304.29
Tax 56 96 3.0Q 104.83
Earnings after tax 102 188 5.70 199.46
Dividends(given) 35 35 40
Retained earnings 67 158 159.46




2. The profit and loss account of KG Electronics Leitfor years 1 and 2 is given
below:
Using the percent of sales method, prepar@tbdormaprofit and loss account for
year 3. Assume that the sales will be 26,000 irr gealf dividends are raised to
500, what amount of retained earnings can be eggdot year3 .

Year
1 2
Net sales 18,230 22,460
Cost of goods sold 13,210 16100
Gross profit 5020 6360
Selling expenses 820 890
General and administration expenses 1200 1210
Depreciation 382 364
Operating profit 2618 3896
Non-operating surplus deficit 132 82
Earnings before interest and tax 2750 3978
Interest 682 890
Earnings before tax 2068 3088
Tax 780 980
Earnings after tax 1288 2108
Dividends(given) 320 450
Retained earnings 968 1658
Solution:
Year
Proforma
Profit &
Loss
account
for year 3
Average | assuming
percent sales of
1 2 of sales 26,000
Net sales 18,230 22,460 100 26000
Cost of goods sold 13,210| 16100 72.0)f 18738.98
Gross profit 5020 6360 27.93 7261.02
Selling expenses 820 890 4.231099.89
General and
administration
expenses 1200 1210 5.981556.09
Depreciation 382 364 1.86 483.09
Operating profit 2618 3896 15.854121.95




Non-operating

surplus deficit 132 82 0.54 141.59
Earnings before

interest and tax 2750 3978 16.404263.55
Interest 682 890 3.85 1001.48
Earnings before

tax 2068 3088 12.55 3262.07
Tax 780 980 4.32 1123.46
Earnings after tax 1288 2108 8.232138.61
Dividends(given) 320 450 500
Retained earnings 968 1658 1638.61

3. Re-work problem 1 assuming the following buddetmounts:

)

General and administration expenses 135

Selling expenses 200

Interest 42

Dividends 40
Solution:

Year
Proforma Profit & Loss
Average account for year 3 assuming
1 2 percent of sales sales of 3,500

Net sales 2300 2,700 100 3500
Cost of goods sold 1760 2000 75.30 2635.43
Gross profit 540 700 24.70 864.57
Selling expenses 150 180 Budgeted 200.00
General and administratig
expenses 120 124 Budgeted 135.00
Depreciation 94 84 3.60 125.97
Operating profit 176 312 9.60 336.14
Non-operating surplus
deficit 12 10 0.45 15.61
Earnings before interest
and tax 188 322 10.05 351.75
Interest 30 38 Budgeted 42.00
Earnings before tax 158 284 8.69 304.29
Tax 56 96 3.00 104.83
Earnings after tax 102 188 5.70 199.46
Dividends(given) 35 35 Budgeted 40
Retained earnings 67 153 159.46




4. Re-work problem 2 assuming the following buddetmounts:
General and administration expenses 1620
Depreciation 520
Interest 120
Dividends 560
Solution:
Year
Proforma Profit &
Average | Loss account for
percent | year 3 assuming
1 2 of sales | sales of 26,000
Net sales 18,230 22,460 100 26000
Cost of goods
sold 13,210, 16100 72.07 18738.98
Gross profit 5020 6360 27.93 7261.02
Selling expenses 820 89( 4.23 1099.89
General and
administration
expenses 1200 1210 Budgeted 1620.00
Depreciation 382 364| Budgeted 520.00
Operating profit 2618 3896 15.85 4121.95
Non-operating
surplus deficit 132 82 0.54 141.59
Earnings before
interest and tax 2750 3978 16.40 4263.55
Interest 682 890 | Budgeted 120.00
Earnings before
tax 2068 3088 12.55 3262.07
Tax 780 980 4.32 1123.46
Earnings after
tax 1288 2108 8.23 2138.61
Dividends(given) 320 450 | Budgeted 560
Retained
earnings 968 1658 1578.61
5.  The profit and loss account and balance she¢héoyears 2006 and 2007 of

Radiant Corporation are as under. For the year 2@8@8following are the
budgeted figures.

Sales

30

General and Administration expenses

Depreciation

Non operating surplus

Dividend

00
150

100

80
50



Investments 110

Pre-paid expenses 80

Unsecured bank borrowings 100
There will be no change in the levels of sharetegm@ecured bank borrowings and
miscellaneous expenditure and losses. All otherdég both in the proforma profit
and loss account as well as balance sheet, véh@h in proportion to the average
its proportion to sales of that year for the past years. It is also assumed that any
extra funds needed to achieve the desired finapaisition for 2008 will be raised
by way of debentures. Prepare the proforma findsté@ements for the year 2008
using the excel model given in the text

Year
2006 2007
Net sales 2300 2,700
Cost of goods sold 1760 2000
Gross profit 540 700
Selling expenses 150 180
General and administration
expenses 120 124
Depreciation 94 84
Operating profit 176 312
Non-operating surplus deficit 12 10
Earnings before interest and tax 188 322
Interest 30 38
Earnings before tax 158 284
Tax 56 96
Earnings after tax 102 1849
Dividends(given) 35 35
Retained earnings 67 153
Year

Balance Sheets 2006 2007

Fixed assets (net 1460 1520

Investments 75 90

Current assets, loans and advances

- Cash and bank g1 58

- Receivables 438 510

- Inventories 620 710

- Pre-paid expenses 78 84




Miscellaneous expenditures &
losses 38 42
Total 2770, 3014
Liabilities
Share capital
Equity 540 540
Preference 80 80
Reserves and surplus 460 527
Secured loans
Debentures 690 642
Bank borrowings 580 625
Unsecured loans
Bank borrowings 120 200
Current liabilities and
provision
Trade creditors 200 320
Provisions 100 80
Total 2770, 3014
Solution:
Before |After
Year iteration |iteration
ProformgProformd
profit  |profit
Average and lossfand loss
percent account jaccount
2006 2007 |of sales | Projectedor 2008(for 2008
Net sale 2300 2,700 100.0Budgeted 3000.C 3000.(
Cost of goods sold 176( 200(¢ 5. 2256.( 2256.(
Gross profit 540 700 24.4 744.0 7440
Selling expenses 150 180 6.6 198.0 198.0
General and administration expense420 124 Budgeted 150.( 150.0
Depreciation 94 84 Budgeted 100.( 100.0
Operating profit 176 312 @ 296.0 296.0
Non-operating surplus deficit 50 70 Budgeted 80.( 80.(
Earnings before interest and tax 226 38P @ 376.0 .0376
Interest on bank borrowings 77 82.5 3.2 95.7 95.7
Interest on debentures 30 27.% 27.5 80.6
Earnings before tax 119 272 @ 252.8 1P9.7
Tax 56 96 3.0 91.7 91.7




Earnings after tax 119 272 @ 252.8 199.7
Dividends(given) 35 35 Budgeted 50.( 50.(
Retained earnings 28 141 @ 111.6  58.5
Balance Sheets 2006 2007 0.1

Fixed assets (net 1460 1520 59.¢ 1788.( 1788.(
Investments 75 90 Budgeted, 110.( 110.0
Current assets, loans and advances

- Cash and bank 61 58 2.4 71.4 71.4

- Receivables 438 612 21.( 630.0 630.0
- Inventories 6520 071 26.4 798.0  798.0
- Pre-paid expenses 78 84 ,Budgeted 80.( 80.(
Miscellaneous expenditures & losses 38 472 No chang 42.( 42.(
Total 2770 3116 3519.4 3519.4
Liabilities

Share capital

Equity 540 540 No changl 540.0 540.0
Preference 8(Q 8(Q No chang 80.C 80.(
Reserves and surplus 910 1051 @ 1162.¢ 1109.f
Secured loans

Debentures 240 220 591.8 644.9
Bank borrowings 580 625 No changl 625.0 625.0
Unsecured loans

Bank borrowings 120 200 Budgeted 100.( 100.p
Current liabilities and provisions

Trade creditors 200 320 10.4 312.0 3120
Provisions 100 80 3.6 108.0 108.0
Total 2770 3116 3519.4 3519.4
6. The following information is available for ABCirhited : A/S = 0.6,S = Rs.300

million, L/'S=0.30,m = 0.08,5; = Rs.350 million, and = 0.5. What is the external
funds requirement for the forthcoming year?

Solution:

= Rs.1 million

The external funds requirement of Olympus is:
EFR=A*/S (AS) —L*/S(AS) —mS ()
=0.6x50-0.3x50-.08x350%0




7. The following information is available for XYZihited : A/'S = 0.5,S = Rs.35
million, L/S=0.20,m = 0.04,S; = Rs.55 million, andl = 0.6. What is the external
funds requirement for the forthcoming year?

Solution:

The external funds requirement of Olympus is:
EFR=A*/S (AS) —L*/S(AS) —mS (r)
=0.5x20-0.2x20-.04x55x0.4

= Rs.5.12 million
8. The balance sheet of Vasundhara Corporatian lssrch 31, 2007 is shown
below:

Share capital 500 Fixed assets 0 75
Retained Earnings 120 Inventories 400

Term Loans 360 Receivables 330
Short-term Bank Borrowings 300 Cash 90
Accounts Payable 210

Provisions 80 -

1570 1570

The sales of the firm for the year ending on Masth 2007 were 2,800. Its profit
margin on sales was 8 percent and its dividend ygayatio was 30 percent. The tax
rate was 40 percent. Vasundhara Corporation expecsales to increase by 40
percent in the year ending March 31, 2008. Thm raf assets to sales and
spontaneous current liabilities to sales would iemanchanged. Likewise the

profit margin ratio, the tax rate, and the dividepdyout ratio would remain
unchanged.

Required: a. Estimate the external funds requergrfor the year 2008.

b. Prepare the following statements, assumingthieexternal funds
requirement would be raised equally from term loand short-
term bank borrowings: (i) projected balance shaertl (ii)
projected profit and loss account.



Solution:

a
A L
EFR = -—— |45 - m $(1-d)
S S
1570 29
=|— —— | 1120-0.08 3220 (1-0.3)
2800 2800
= Rs.292

b. (i)
Projected Income Statement for Year Endintj/@&rch , 2008

Sales

Profits before tax

Taxes

Profit after tax (8% on sales)
Dividends

Retained earnings

(ii)

3,920
523
209

314
94
220

Projected Balance Sheet as at 31.12 2001

Assets

Liabilities
Share capital 500
Retained earnings 340
Term loans (360+146) 506

Short-term bank borrowings 446

(300 + 146)
Accounts payable
Provisions

294
112

2198

Fixed assets
Inventories
Receivables
Cash

1050
560
462
126

2198




The balance sheet of MGM Limited as at MaB®) 2007 is shown below:

Share capital 4,200 Fixed assets 8,870

Retained Earnings 2,480 Inventories 3,480

Term Loans 3,920 Receivables 2,580

Short-term Bank Borrowings 2,490 Cash 180

Accounts Payable 1,240

Provisions 780 -

15,110 15,110

The sales of the firm for the year ending on M&&h2007 were 31,410. Its profit
margin on sales was 7 percent and its dividend ygayatio was 50 percent. The tax
rate was 34 percent. MGM Limited expects its séeincrease by 30 percent(i.e
by 9,423) in the year 20X8. The ratio of assetsdles and spontaneous current
liabilities to sales would remain unchanged. Lilsanthe profit margin ratio, the
tax rate, and the dividend payout ratio would remaichanged.

Required: a. Estimate the external funds require¢rfioerthe year 2008.

b. Prepare the following statements, assuming thatexternal funds
requirement would be raised from term loans amaftdlerm bank
borrowings in the ratio 1:2 (i) projected balandeeet and (i)
projected profit and loss account.

b. (i)

EFR= | - - - 4S —m $(1-d)

15,110 20
= - 9,423 — 0.0¢ 40,833 (1-0.5)

31,410 31,410

= 2498
Projected Income Statement for Year Endint)@arch , 2008

Sales 40,833
Profits before tax 4,330
Taxes 1,472
Profit after tax (7% on sales) 2,858
Dividends 1,429
Retained earnings 1,429




(ii)

Projected Balance Sheet as at 31.3 2008

Liabilities
Share capital 4,200
Retained earnings 3,909

Term loans (3920+2498x1/3) 4,753
Short-term bank borrowings 4,155
(2490 + 2498x2/3)

Accounts payable 1,612
Provisions 1,014
19,643

Assets
Fixed assets 1,531
Inventories 4,524
Receivables 354,
Cash 234

19,643

10. The balance sheet of Ganesh Associates Marah 31, 20x7 is shown below:

Share capital 6,258 Fixed assets 15,721
Retained Earnings 6,780 Inventories 5,984
Term Loans 5,320 Receivables 3,586
Short-term Bank Borrowings 4,378 Cash 254
Accounts Payable 1,873
Provisions 936

25,545 25,545

The sales of the firm for the year ending on Ma&&h20x7 were 58,436. Its profit
margin on sales was 10 percent and its dividendytasatio was 45 percent. The
tax rate was 33 percent. Ganesh Associates exjsctsles to increase by 50
percent in the year 20X8. The ratio of assetsaies and spontaneous current
liabilities to sales would remain unchanged. Lilsanthe profit margin ratio, the
tax rate, and the dividend payout ratio would remaichanged.

Required: a. Estimate the external funds requirericerthe year 20x8.

b. Prepare the following statements, assumivaj the external funds
requirement would be raised entirely from shortrdrank borrowings
:(i) projected balance sheet and (ii) projectedipamd loss account.



Solution:

EFR= | cooe - oomee 4S —m $(1-d)

25,545 2,809

= - 29,218- 0.20 87,654 (1-0.45)

58,436 58,436

= Rs.6,547

Projected Income Statement for Year Ending@arch , 2008

Sales

Profits before tax

Taxes

Profit after tax (10% on sales)
Dividends

Retained earnings

Projected Balance Sheet as at 31.3 2008

87,654
13,082
4,317

a5
3,944
4,821

3,581
8,976
5,379
381

38,317

11.

Liabilities Assets
Share capital 6,258 Fixed assets
Retained earnings 11,601 Inventories
Term loans 5,320 &eables
Short-term bank borrowings 10,925 Cash
(4378 + 6547)
Accounts payable 2,809
Provisions 1,404
38,317
The following information is given for ABC Compy:
Assets to sales ratio =0.80
Spontaneous liabilities to sales ratio 400.
Profit margin = 8 per cent
Dividend payout ratio =05
Previous year's sales = 24,000

What is the maximum sales growth rate that can ibented without raising

external funds?



Solution:

EFR [ A L J m (L+g) (1d)

AS S S g
GivenA/S= 0.8 ,L/S= 0.4, mF 0.08 ,d= 0.5 andEFR= 0 we have,
(0.08)(14¢)(0.5)
(0.8-0.4) - =0
g

0.04(1+g) = 0.4¢g
(0.4 -0.04)g =0.04 or g = 0.04/0.36 = 0.11111k11%

12. The following information is given for Rahul #aciates.:

Assets to sales ratio =0.90
Spontaneous liabilities to sales ratio 500.

Profit margin =11 per cent
Dividend payout ratio =0.7
Previous year’s sales = 45,360

What is the maximum sales growth rate that can iban€ed without raising

external funds?

Solution:

EFR [ A L J m (L+g) (1d)

AS S S g
GivenA/S= 0.9 ,L/S= 0.5, n 0.11 ,d= 0.7 andEFR= 0 we have,

(0.11)(14)(0.3)
(0.9-0.5) - =0

g

0.033(1+g) = 0.4g
(0.4 -0.033)g = 0.033 or g = 0.033/0.367 = 0.08898.99%

13. The following information is given for Ahuja tmprises.

Assets to sales ratio =0.50
Spontaneous liabilities to sales ratio 200.
Profit margin = 6 per cent
Dividend payout ratio =0.1

Previous year’s sales =12,000



What is the maximum sales growth rate that can ibanted without raising

external funds?

Solution:

EFR { A L J m (L+g) (1d)

AS S S g
GivenA/S= 0.5 ,L/S= 0.2, nF 0.06 ,d= 0.1 andEFR= 0 we have,

(0.06)(14)(0.9)
(0.5-0.2) - =0
g

0.054(1+g) = 0.3g
(0.3 -0.054)g = 0.054 or g = 0.054/0.246 = 0.2185 21.95%

14.

The balance sheet of Arvind Company at thearyear 20 x 7, which is just over,

is given below:

Share capital 200 Fixed assets 280
Retained earnings 120 mMeges 230
Long-term borrowings 210 Receivables 210
Short-term borrowings 150 Cash 60
Trade creditors 70
Provisions 30

780 780

The sales for the year just ended were 1480. Xpeated sales for the year
20x8 are 1702. The profit margin is 8 percent #nreddividend payout ratio is 30

percent.
Required:
(a) Determine the external funds requirement for Animdthe year 20x8.

(b) How should the company raise its external fundsireqent, if the following
restrictions apply? (i) Current ratio should netless than 1.3. (ii) The ratio of
fixed assets to long-term loans should be gredtan t1.3. Assume that the
company wants to tap external funds in the follayworder: short-term bank

borrowing, long-term loans, and additional equsyue.

Solution:

@

EFR= —— - — AS-m$(1-d)
S




780 10
—— - —| x222-(0.08) (1702) (0.3)
1480 148

=61
(b) Let CA=denote Current assets
CL = Current liabilities
SCL = Spontaneous current liabilities
STL = Short-term bank borrowings
FA = Fixed assets
andLTL = Long-term loans
Current ratic> 1.3

CA
ie —— greater than or equal to 1.3 or
CL
CA
— 213
STL +SCL

As at the end of 20X& A= 500 x 1.15 = 575
SCL=100x1.15=115

Substituting these values, we get

1.3 STL+ 115)<575

or 1.3STL <575- (115x 1.3) <4255

425.5
orSTL <

1.3
.eSTL=327.3

Ratio of fixed assets to long term loan.3

FA
> 1.3
LTL
At the end of 20X8,FA =280 x 1.15 = 322
322
ULTL s — orLTL=247.7
1.3

If ASTLand A LTL denote the maximum increaseSiborrowings &L T

borrowings, we have :




A STL = STL(20X8) —STL(20X7) = 327.3 -150=177.3
ALTL =LTL (20X8)- LTL (20X7) = 247.7 - 210 = 37.7
Hence, the suggested mix for raising external fumitidoe :
Short-term borrowings 61
Long-termloans -

Additional equity issue --

61

15. The balance sheet of Kamath Enterprises aertldeof year 20 x 7, which is just
over, is given below:

Share capital 35.000 Fixedetss 37.880

Retained earnings 1,160 Inveeas 25,420

Long-term borrowings 28,360  Receivables 18,540

Short-term borrowings 16,520  Cash 560

Trade creditors 380

Provisions 980 -
82,400 82,400

The sales for the year just ended were 162,80@ ekpected sales for the year
20x8 are 227,920. The profit margin is 10 per@erd the dividend payout ratio is
40 percent.

Required:

a Determine the external funds requirement fomKth Enterprises for the year
20x8.

b How should the company raise its external furedgiirement, if the following
restrictions apply? (i) Current ratio should remanchanged. (i) The ratio of
fixed assets to long-term loans should be greduan t1.5. Assume that the
company wants to tap external funds in the follayvorder: short-term bank
borrowing, long-term loans, and additional equ#sue.

Solution:
A L
@ EFR= — - — AS-mg(1-d)
S S
82,400 1,3

= _ - — X 65,120— (0.10) (2209 (0.4)
162,800 162,800

= 23,299




b

(i) The current ratio will remain unchanged whee tissets and liabilities rise in th
same proportion. The Short term borrowing as oncil&, 2008 should therefore i
= 16,520 x £.23,128

(ii)

Let
FA = Fixed assets
STL = Short-term loans
andLTL = Long-term loans

Ratio of fixed assets to long term loan$.5

FA
=215
LTL
At the end of 20X8,FA = 37,880 x 1.4 = 53,032
53,032
OLTL £ — orLTL = 35,355
15

If ASTLand A LTL denote the maximum increaseSiborrowings &L T

borrowings , we have :

A STL = STL(20x8) —STL(20X7) = 23,128 — 16,520 = 6, 608
ALTL = LTL (20X8)- LTL (20X7) = 35,355 — 28,360 = 6,995
Hence, the suggested mix for raising external fumide:

e

Short-term borrowings 6, 608

Long-term loans 6,995

Additional equity issue 9,696

23,299
16. The following information is available aboutaddistrong Limited:

Sales of this year = 48,240
Projected sales increase for next year = 25 percent
Profit after tax this year = 4,824
Dividend payout ratio = 40 percen

Projected surplus funds available next year= 2,000
Present level of spontaneous current liabgditr 12,380
What is the level of total assets for Headsjroow?



Solution:

A L
EFR= [— -—] AS —m $(1-d)
S S

A L
ThereforemS(l-d)—[— —] AS represents surplus funds
S S
Givenm= 0.10,S, = 60,300d= 0.4 ,L=12,380S= 48,240 and
surplus funds = 2,000 we have

A 12,3
(0.10) x 60,300x (1-0.4)~ ﬁ %,060 = 2,000
L48,24o 48,240
A—12,380
= 3618-2000 = 1618
4

orA=4x1618+ 12,380 = 18,852

(0 The total assets of Headstrong must be 18,852

17. The following information is available about ikan Corporation:

Sales of this year = 100,780
Projected sales increase for next year = 30 percent
Profit after tax this year = 1%/

Dividend payout ratio = 50 pmnt

Projected surplus funds available next year= 7,000
Present level of spontaneous current liabgiti= 14,300
What is the level of total assets for Meridraow?

Solution:
A L
EFR= [— -—] AS —m $(1-d)
S S
A L
Thereforema(l-d)—[— —] AS represents surplus funds
S S

Givenm= 0.15 ,§ = 131,014d= 0.5 ,L= 14,300 ,S= 100,780 and
surplus funds = 7,000 we have

( A 14,3()j
(0.15) x 131,014x (1-0.5)— x 30,234 = 7,000
100,780 100,780
(A-14,300)x 30,234
—_— = 9826- 7000 = 2,826
100,780

orA= 2,826 x 100,780/30,234 + 14,300 = 23,720

O The total assets of Meridian must be 23,720




18. Maharaja Limited has the following financiafioa:
Net profit margin ratio = 8 percent
Target dividend payout ratio = 40 percent
Assets-to-equity ratio = 3.0
Assets-to-sales ratio = 1.8

(&) What is the rate of growth that can be susthinith internal equity?

(b) If Maharaja Limited wants to achieve a 8 patagowth rate with internal equity,
what change must be made in the dividend payoid, rather ratios remaining
unchanged?

(c) If Maharaja Limited wants to achieve a 8 patagowth rate with internal equity,
what change must be made in the assets-to-equity miher ratios remaining
unchanged?

(d) If Maharaja Limited wants to achieve a 7 petcgrowth rate with internal equity,
what should be the improvement in the profit margither ratios remaining
unchanged?

(e) If Maharaja Limited wants to achieve a 7 pet@rowth rate with internal equity,
what change must occur in the assets-to-sales, ratieer ratios remaining
unchanged?

Solution:

m=.08 ,d=0.4 AE=3.0 A/S=1.8

m (1-d)A/E 08 (1-0.4) 3.0
@ 9= = = 8.7 per cent
A/S —nf1-d)A/E 1.8-.08 (1-0.4) 3.0
08 (1-d) 3.0

(b) 0.08 =
1.8-.08(1-d) 3.0

0.144 - 0.0192 + 0.0192d = 0.24 - 0.24 d
d(0.24 + 0.0192) = 0.24 + 0.0192 — 0.144 = 0.1152
d = 0.4444 or 44.44 %

The dividend payout ratio must be raised by 4.4 g
0.08 (1-0AV/E
(©) 0.08 =

1.8 -.08 (1-0.4NE

0.144 — 0.00384 A/E = 0.048 A/E, A/E = 0.14@8184 =2.78
Assets to equity ratio shouddreduced by 0.22

m(1-0.4) 3

d) .07 =
1.8 -m(1-0.4) x 3




0.126 -0.126m = 1.8m ,=126/1.926 = 6.54 %
The net profit margin must be reduced from 8 qat to 6.54 per cent

.08 (1-0.4) 3
(e) 07 =

A/S- .08 (1-0.4) 3
0.07 A/S — 0.01 = 0.144A/S = 0.154/0.07 = 2.2

The asset to sales ratio must increase fromp1282t

19. Majestic Corporation has the following finaricetios:

Net profit margin ratio =  @rmpent
Target dividend payout ratio = 5 Brcent
Assets-to-equity ratio =1.8
Assets-to-sales ratio =1.0

(&) What is the rate of growth that can be sustained internal equity?

(b) If Majestic Corporation wants to achieve a 10 petcgrowth rate with
internal equity, what change must be made in thigleind payout ratio, other
ratios remaining unchanged?

(c) If Majestic Corporation wants to achieve a 11 petcgrowth rate with
internal equity, what change must be made in tketago-equity ratio, other
ratios remaining unchanged?

(d) If Majestic Corporation wants to achieve a 12 petcgrowth rate with
internal equity, what should be the improvementha profit margin, other
ratios remaining unchanged?

(e) If Majestic Corporation wants to achieve a 6 pergeowth rate with internal
equity, what change must occur in the assets-&ssehtio, other ratios
remaining unchanged?

Solution:

m=.07 ,d=0.35 AAE=1.8 ,A/IS=1.0

m (L-d)A/E .07 (1-0.0.35) 1.8
(@ 9= = = 8.9 per cent
AJS —n(L-d)A/E 1.0-.07 (1-0.35) 1.8
a7d) 1.8
(b) 9= = 0.10

1.0-.07 (1-d) 1.8
0.10-0.0126 + 0.0126 d =1.26 —1.26 d
d=(1.26 + 0.0126 — 0.10)/(1.26 + 0.0126) $2Q.0r 92.1%
The dividend payout ratio must be raised from 3©%2.1%.




(©)
.07 (1-0.0.35) A/E

=0.11
1.0 -.07 (1-0.35) A/E

0.11 — 0.005005 A/E = 0.0455 A/E
A/E = 0.11/(0.0455+0.005005) = 2.2
Assets to equity ratio should be raised from @.8.2. .
(d)

m (1-0.0.35) 1.8
0.12 =

1.0-m (1-0.35) 1.8
0.12-0.1404 m=1.17m, m=0.090r 9%
The net profit margin should be chanfyeth 7 percent to 9 percent.

(e)
.07 (1-0.0.35) 1.8

0.06 =
A/S -.07 (1-0.35) 1.8

0.06 A/S —0.0049 = 0.0819, A/S=1.38
The assets to sales ratio should be raised frértp11.38

CHAPTER 6

1. Calculate the value 10 years hence of a depddrs.20,000 made today if the
interest rate is (a) 4 percent, (b) 6 percentd(og¢rcent, and (d) 9 percent.

Solution:
\Value 10 years hence of a deposit of Rs.20,00@r&ws interest rates is as follows:
r = 4% FW = 20,000 x FVIF (4%, 10 years)
= 20,000 x1.480 = Rs.29,600
r = 6% FWw = 20,000 x FVIF (6 %, 10 years)
= 20,000 x 1.791 =Rs.35,820
r = 8% FW = 20,000 x FVIF (8 %, 10 years)
= 20,000 x 2.159 =Rs.43,180
r = 9% Fw = 20,000 x FVIF (9 %, 10 years)
= 20,000 x 2.367 =Rs. 47,340




2. Calculate the value 3 years hence of a depbBs®,800 made today if the interest
rate is (a) 12 percent, (b)14 percent, (c) 15 per@nd (d) 16 percent.

Solution:
Value 3 years hence of a deposit of Rs. 5,800r&@wsinterest rates is as follows:
r = 12% FV = 5,800 x FVIF (12%, 3 years)
= 5,800 x 1.405 =Rs.8,149
r = 14% FV = 5,800 x FVIF (14%, 3 years)
= 5,800 x 1.482 =Rs.8,596
r = 15% FV = 5,800 x FVIF (15%, 3 years)
= 5,800 x 1.521 =Rs.8,822
r = 16% F¥ = 5,800 x FVIF (16%, 3 years)
= 5,800 x 1.561 =Rs. 9,054

3. If you deposit Rs.2,000 today at 6 percent @tenterest in how many years
(roughly) will this amount grow to Rs.32,000 ? Wahks problem using theule of
72-do not use tables.

Solution:

Rs.32,000/Rs. 2,000 =16 %2

According to the Rule of 72 at 6 percent intereste doubling takes place
approximately in 72 /6 = 12 years

So Rs.2,000 will grow to Rs.32,000 in approximatek 12 years = 48 years

4. If you deposit Rs.3,000 today at 8 percent Htenterest in how many years
(roughly) will this amount grow to Rs.1,92,000 ? NW¢his problem using theule
of 72-do not use tables.

Solution:

Rs.192,000 / Rs. 3,000 =64 &2

According to the Rule of 72 at 8 percent intereste doubling takes place
approximately in 72 / 8 = 9 years

So Rs.3000 will grow to Rs.192,000 in approximatek 9 years = 54 years




5. A finance company offers to give Rs.20,000 atiéryears in return for Rs.5,000
deposited today. Using theule of 69 figure out the approximate interest rate
offered.

Solution:

In 14 years Rs.5,000 grows to Rs.20,000 or 4 tirfiéss is Z times the initial
deposit. Hence doubling takes place in 14 / 2yeafs.

According to the Rule of 69, the doubling peried®.35 + 69 / Interest rate
We therefore have

0.35 + 69/ Interest rate = 7
Interest rate = 69/(7-0.35) = 10.38 %

6. Someone offers to give Rs.80,000 to you afgerydars in return for Rs.10,000
deposited today. Using theile of 69 figure out the approximate interest rate
offered.

Solution:

In 18 years Rs.10,000 grows to Rs.80,000 or 8 timikss is 2 times the initial
deposit. Hence doubling takes place in 18 / 3yeds.

According to the Rule of 69, the doubling periodi85 + 69 / Interest rate. We
therefore have
0.35 + 69/ Interest rate = 6

Interest rate = 69/(6-0.35) = 12.21 %

7. You can save Rs.5,000 a year for 3 years, anll(R$ a year for 7 years thereafter.
What will these savings cumulate to at the endOoydars, if the rate of interest is 8
percent?

Solution:

Saving Rs.5000 a year for 3 years and Rs.6000 rafge@ years thereafter is equivalent
to saving Rs.5000 a year for 10 years and Rs.2Q@@afor the years 4 through 10.
Hence the savings will cumulate to:
5000 x FVIFA (8%, 10 years) + 2000 x FVIFA (8%yé&ars)
=5000 x 14.487 + 2000 x 8.923 = Rs.90281




8. Krishna saves Rs.24,000 a year for 5 years,Rs80,000 a year for 15 years
thereafter. If the rate of interest is 9 percemhpounded annually, what will be the
value of his savings at the end of 20 years?

Solution:

Saving Rs.24,000 a year for 5 years and Rs.30,0@xafor 15 years thereafter |s
equivalent to saving Rs.24,000 a year for 20 yaatsRs.6,000 a year for the yedrs
6 through 20.

Hence the savings will cumulate to:

24,000 x FVIFA (9%, 20 years) + 6,000 x FVIFA (9 % years)
=24,000 x 51.160 + 6, 000 x 29.361 =Rs. 1,404,006

9. You plan to go abroad for higher studies afterking for the next five years and
understand that an amount of Rs.2,000,000 will éeded for this purpose at that
time. You have decided to accumulate this amounibgsting a fixed amount at
the end of each year in a safe scheme offeringeaofanterest at 10 percent. What
amount should you invest every year to achievedtget amount?

Solution:

Let A be the annual savings.

A X FVIFA (10%, Syears) = 2,000,000
A X 6.105 = 2,000,000
So, A =2,000,000/6.105 = Rs. 327,600

10. How much should Vijay save each year, if hehessto purchase a flat expected to
cost Rs.80 lacs after 8 years, if the investmetibo@vailable to him offers a rate
of interest at 9 percent? Assume that the invedtisen be made in equal amounts
at the end of each year.

Solution:

Let A be the annual savings.

A X FVIFA (9 %, 8 years) = 80,00,000
A x11.028 = 80,00,000

So, A =80,00,000/11.028 = Rs. 7,25,426




11. A finance company advertises that it will palyiiap sum of Rs.100,000 at the end
of 5 years to investors who deposit annually ROAR, What interest rate is
implicit in this offer?

Solution:
12,000 x FVIFA(, 5 years) = 100,000
FVIFA (r, 5 years) = 100,000/ 12,000 = 8.333

From the tables we find that

8.048
8.700

FVIFA (24%, 5 years)
FVIFA (28%, 5 years)

Using linear interpolation in the interval, we get

(8.333— 8.048)
r =24% + X 4% =25.75%
(8.700 — 8.048)

12. Someone promises to give you Rs.5,000,000 d&teyears in exchange for
Rs.2,000,000 today. What interest rate is impircthis offer?

Solution:

2,000,000 x FVIFr( 6 years) = 5,000,000
FVIF (r, 6 years) = 5,000,000/ 2,000,000 = 2.5

From the tables we find that

FVIF (16%, 6 years)
FVIF (17%, 6 years)

2.436
2.565

Using linear interpolation in the interval, we get

(2.5 —2.43 1 %
r=16% + = 16.5 %
(2.565 — 2.436)

13. At the time of his retirement, Rahul is giveolmice between two alternatives: (a)
an annual pension of Rs120,000 as long as he Bes(b) a lump sum amount of
Rs.1,000,000. If Rahul expects to live for 20 geand the interest rate is expected
to be 10 percent throughout , which option appeare attractive



Solution:

The present value of an annual pension of Rs.0R(@r 20 years when= 10%
is:

120,000 x PVIFA (10%, 20 years)

= 120,000 x 8.514 = Rs.1,021,680

The alternative is to receive a lumpsum of Rs Q@00

Rahul will be better off with the annual pensionaunt of Rs.120,000.

14. A leading bank has chosen you as the winnés ofuiz competition and asked you
to choose from one of the following alternativestfte prize: (a) Rs. 60,000 in cash
immediately or (b) an annual payment of Rs. 10,f20Qthe next 10 years. If the
interest rate you can look forward to for a safeestment is 9 percent, which
option would you choose?

Solution:

The present value of an annual payment of Rs.10(@0Q0 years whem = 9%
Is:
10,000 x PVIFA (9 %, 10 years)
= 10,000 x 6.418 = Rs.64,180

The annual payment option would be the betterredte/e

15. What is the present value of an income streaimhiprovides Rs.30,000 at the end
of year one, Rs.50,000 at the end of year threwl Rs.100,000 during each of the
years 4 through 10, if the discount rate is 9 p&ree

Solution:

The present value of the income stream is:
30,000 x PVIF (9%, 1 year) + 50,000 x PVIF (9%g€ars)
+ 100,000 x PVIFA (9 %, 7 years) x PVIF(9%, 3 ywar

= 30,000 x 0.917 + 50,000 x 0.772 + 100,000 x5X%8.0.772 = Rs.454,658.

16. What is the present value of an income streaimhprovides Rs.25,000 at the end
of year one, Rs.30,000 at the end of years twothrek , and Rs.40,000 during
each of the years 4 through 8 if the discountisafé percent ?

Solution:

The present value of the income stream is:
25,000 x PVIF (15%, 1 year) + 30,000 x PVIF (13224ears)




+ 30,000 x PVIF (15%, 3 years)

+ 40,000 x PVIFA (15 %, 5 years) x PVIF (15%, a9
= 25,000 x 0.870 + 30,000 x 0.756 + 30,000 x 0.658
+ 40,000 x 3.352 x 0.658 = Rs.152,395.

17. What is the present value of an income stre&chwprovides Rs.1,000 a year for
the first three years and Rs.5,000 a year forehexretfter, if the discount rate is 12
percent?

Solution:

The present value of the income stream is:

1,000 x PVIFA (12%, 3 years) + (5,000/ 0.12) x PY12%, 3 years)
= 1,000 x 2.402 + (5000/0.12) x 0.712

= Rs.32,069

18. What is the present value of an income stre&mhprovides Rs.20,000 a year for
the first 10 years and Rs.30,000 a year foreveaediter, if the discount rate is 14
percent ?

Solution:

The present value of the income stream is:

20,000 x PVIFA (14%, 10 years) + (30,000/ 0.1BP\HF (14%, 10 years)
= 20,000 x 5.216 + (30,000/0.14) x 0.270

= Rs.162,177

19. Mr. Ganapathi will retire from service in fiyears .How much should he deposit
now to earn an annual income of Rs.240,000 forbeginning from the end of 6
years from now ? The deposit earns 12 percentgsat y

Solution:

To earn an annual income of Rs.240,000 foreveginbeng from the end of 6 years
from now, if the deposit earns 12% per year a siim o
Rs.240,000/ 0.12 = Rs.2,000,000
is required at the end of 5 years. The amadugt tust be deposited to get this
sum is:
Rs.2,000,000 PVIF (12%, 5 years) = Rs.2,000,00(687
= Rs. 1,134,000

20. Suppose someone offers you the following fir@ncontract. If you deposit
Rs.100,000 with him he promises to pay Rs.50,0Qtualty for 3 years. What
interest rate would you earn on this deposit?




Solution:

Rs.100,000 =- Rs.50,000 x PVIFA B years)
PVIFA (r,3 years) = 2.00

From the tables we find that:

PVIFA (20 %, 3 years) =2.106
PVIFA (24 %, 3 years) =1.981
Using linear interpolation we get:
2.106 — 2.00
r=20% +| ------m-m-mmmme- X 4%
2.106 —1.981

= 23.39%

21. If you invest Rs.600,000 with a company thefgrto pay you Rs.100,000 annually
for 10 years. What interest rate would you earthasminvestment?

Solution:

Rs.600,000 =- Rs.100,000 x PVIFA (0 years)
PVIFA (r,10 years) = 6.00

From the tables we find that:

PVIFA (10 %, 10 years) =6.145
PVIFA (11 %, 10 years) =5.889
Using linear interpolation we get:
6.145 - 6.00
r=10% +| ------m--mmmmm- X 1%
6.145 - 5.88

= 1057 %

22 What is the present value of the following céetv streams?

End of year Stream X Stream Y Stream Z
1 500 750 600
2 550 700 600
3 600 650 600
4 650 600 600
5 700 550 600
6 750 500 600

The discount rate is 18 percent.




Solution:

PV( Stream X) = 500 PV( 18%, 1yr) +550 PV( 18%,9Qy+ 600 PV( 18%, 3yrs) + 650
PV(18%, 4yrs) + 700 PV( 18%, 5yrs) + 750 PV( 1&rs)

= 500 x 0.847 +550 x 0.718 + 600 x 0.609 + 650546 + 700 x 0.437 + 750 x 0.370 =
2102.6

PV( Stream X) = 750 PV( 18%, 1yr) +700 PV( 18%,9Qy+ 650 PV( 18%, 3yrs) + 600
PV( 18%, 4yrs) + 550 PV( 18%, 5yrs) + 500 PV( 1&rs)

== 750 x 0.847 +700 x 0.718 + 650 x 0.609 + 60dD546 + 550 x 0.437 + 500 x 0.370
= 2268.65

PV (Stream X) = 600 PVIFA (18%, 6yrs) = 600 x B492098.8

23. Suppose you deposit Rs.200,000 with an invedgtmempany which pays 12
percent interest with compounding done once inyetx@o months, how much will
this deposit grow to in 10 years?

Solution:

Rs.200,000 [1 + (0.12 / &§f°
Rs.200,000 (1.09)
Rs.200,000 x 3.281
Rs.656,200

FVio

24. A bank pays interest at 5 percent on US ddkgnosits, compounded once in every
six months. What will be the maturity value of gdsit of US dollars 15,000 for
three years?

Solution:

Maturity value = USD 15,000 [1 + (0.05 / ¥
15,000 (1.025)

15,000 x 1.1597
17,395.50

25. What is the difference between the effectivie raf interest and stated rate of
interest in the following cases:
Case A Stated rate of interest is 8 percent and thgugacy of compounding is six
times a year.
Case B Stated rate of interest is 10 percent and tbguiency of compounding is
four times a year.
Case C Stated rate of interest is 12 percent and thguiency of compounding is
twelve times a year.



Solution:

A B C
Stated rate (%) 8 10 12
Frequency of compounding 6 times 4 times 124im

Effective rate (%) (1 + 0.08/6)1 (1+0.10/4-1 (1 +0.12/13%1

=8.27 =10.38 =12.68
Difference between the
effective rate and stated
rate (%) 0.27 0.38 0.68

26. You have a choice between Rs.200,000 now amDRO00 after 8 years. Which
would you choose? What does your preference irelcat

Solution:

The interest rate implicit in the offer of Rs.6000 after 8 years in lieu of
Rs.200,000 now is:
Rs.200,000 x FVIFr(8 years) = Rs.600,000

Rs.600,000
FVIF (r,8 years) = —— = 3.000
Rs.200,000

From the tables we find that
FVIF (15%, 8years) = 3.059

This means that the implied interest rate is yeEsPo.
| would choose Rs.600,000 after 8 years from neeahse | find a return of 15%
quite attractive.

27. Ravikiran deposits Rs.500,000 in a bank nowe irterest rate is 9 percent and
compounding is done quarterly. What will the depgsow to after 5 years? If the
inflation rate is 3 percent per year, what willthe value of the deposit after 5 years
in terms of the current rupee?

Solution:

FVs = Rs.500,000 [1 + (0.09 / &}f
= Rs.500,000 (1.022%)
= Rs.500,000 x 2.653
= Rs.780,255




If the inflation rate is 3 % per year, the valdRs.780,255 5 years from now, in
terms of the current rupees is:

Rs.780,255 x PVIF (3%, 5 years)

= Rs.780,255 x 0. 863 = Rs.673,360

28. A person requires Rs.100,000 at the beginningach year from 2015 to 2019.
Towards this, how much should he deposit ( in equabdunts) at the end of each
year from 2007 to 2011, if the interest rate igpg€cent.

Solution:

The discounted value of Rs.100,000 receivableebeginning of each year from
2015 to 2019, evaluated as at the beginning o Z6d.end of 2013) is:
Rs.100,000 x PVIFA (10%, 5 years)
= Rs.100,000 x 3.791= Rs.379,100

The discounted value of Rs.379,100 evaluatedea¢tial of 2011 is
Rs.379,100 x PVIF (10 %, 2 years)
= Rs.379,100 x 0.826= Rs.313,137

If A is the amount deposited at the end of eadr fram 2007 to 2011 then
FVIFA (10%, 5 years) = Rs.313,137
6.105 = Rs.313,137

A
A
A = Rs.313,137/6.105 = Rs.51,292

I x X

29. You require Rs.250 ,000 at the beginning ohegzar from 2010 to 2012. How
much should you deposit( in equal amounts) ab#wnning of each year in 2007
and 2008 ? The interest rate is 8 percent.

Solution:

The discounted value of Rs.250,000 receivableebeginning of each year from
2010 to 2012, evaluated as at the beginning 08 260end of 2008) is:
Rs.250,000 x PVIFA (8 %, 3 years)
= Rs.250,000 x 2.577= Rs.644,250
To have Rs. 644,250 at the end of 2008, let A leamount that needs to be
deposited at the beginning of 2007 and 2008.We lilage
AXx (1+0.08) x FVIFA ( 8%, 2years) = 644,250
A x1.08 x 2.080 = 644,250 or A = 286,792




30. What is the present value of Rs.120,000 reb&vannually for 20 years if the first
receipt occurs after 8 years and the discountisal2 percent.

Solution:

The discounted value of the annuity of Rs.120,080eivable for 20 years,
evaluated as at the end &t year is:
Rs.120,000 x PVIFA (12%, 20 years) = Rs.120,000469 = Rs.896,290

The present value of Rs. 896,290 is:

Rs. 896,290 x PVIF (12%, 7 years)
Rs. 896,290 x 0.452

Rs.405,119

31. What is the present value of Rs.89,760 rec&vabnually for 10 years if the first
receipt occurs after 5 years and the discountiséiepercent.

Solution:

The discounted value of the annuity of Rs.89,7@&@ix@able for 10 years, evaluated
as at the end of4year is:
Rs. 89,760 x PVIFA (9%, 10 years) = Rs. 89,%6.418 = Rs.576,080

The present value of Rs. 576,080is:

Rs. 576,080x PVIF (9%, 4 years)
Rs. 576,080x 0.708

Rs.407,865

32. After eight years Mr.Tiwari will receive a péms of Rs.10,000 per month for 20
years. How much can Mr. Tiwari borrow now at 12geett interest so that the
borrowed amount can be paid with 40 percent ofpiresion amount? The interest
will be accumulated till the first pension amouetbmes receivable.

Solution:

40 per cent of the pension amount is
0.40 x Rs.10,000 = Rs.4,000

Assuming that the monthly interest rate correspogdd an annual interest rate of
12% is 1%, the discounted value of an annuity a##R€0 receivable at the end of
each month for 240 months (20 years) is:

Rs.4,000 x PVIFA (1%, 240)

(1.015°- 1
TN 010]0 5 —— = Rs.363,278
.01 (1.013%




If Mr. Tiwari borrows R today on which the monthly interest rate is 1%

P x (1.01%° = Rs. 363,278
P x 2.60 = Rs. 363,278
Rs. 363,278
P = e = Rs.139,722
2.60
33. After one year Mr. Khanna will receive a pensaf Rs.15,000 per month for 30
years. How much can Mr. Khanna borrow now at 1Zgrinterest so that the
borrowed amount can be paid with 25 percent ofpiresion amount? The interest
will be accumulated till the first pension amoustbmes receivable.
Solution:

25 per cent of the pension amount is
0.25 x Rs.15,000 = Rs.3,750

Assuming that the monthly interest rate correspogdo an annual interest rate of
12% is 1%, the discounted value of an annuity aBR$0 receivable at the end of

each month for 360 months (30 years) is:
Rs.3,750 x PVIFA (1%, 360)
(1.015%°- 1
Rs.3,750 X = ---m-m-memmemoe- = Rs.364,569
.01 (1.083%°

If Mr. Khannaborrows R& today on which the monthly interest rate is 1%

P x (1.01} = Rs. 364,569
Px 1127 = Rs. 364,569
Rs. 364,569
=) S — = Rs.323,486
1.127

34. You buy a car with a bank loan of Rs.525,000. iAstalment of Rs.25,000 is

payable to the bank for each of 30 months towan@srépayment of loan with
interest. What interest rate does the bank charge?

Solution:

Rs.25,000 x PVIFA( 30 months) = Rs.525,000
PVIFA (r, 30 months) = Rs.525,000 / Rs.25,000= 21




From the tables we find that:

PVIFA(3%, 30) = 19.600
PVIFA (2%, 30) = 22.397
Using a linear interpolation
22.397 - 21.00
r= 2%+ | -——-mmmmmmmmme- X 1%

22.397 — 19.600
= 2.50%
Thus, the bank charges an interest rate of 2.p@@month.

The corresponding effective rate of interest paran is
[ (1.0250§%— 1] x 100 = 34.49 %

35. You take a bank loan of Rs.174,000 repayabldn witerest in 18 monthly
instalments of Rs.12,000 What is the effectivenual interest rate charged by the

bank ?
Solution:
Rs.12,000 x PVIFA(, 18 months) = Rs.174,000
PVIFA (r, 18 months) = Rs.174,000 / Rs.12,000= 14.5
From the tables we find that:
PVIFA(2%, 18) = 14.992
PVIFA (3%, 18) = 13.754

Using a linear interpolation
14.992 — 14.500

14.992 — 13.754
= 2.397%

Thus, the bank charges an interest rate of Z8@&r month.
The corresponding effective rate of interest paman is
[ (1.02397)°—1]x 100 = 32.88 %




36. Metro Corporation has to retire Rs.20 millafrdebentures each at the end of 6, 7,

and 8 years from now. How much should the firm d#pa a sinking fund account
annually for 5 years, in order to meet the debentatirement need? The net

interest rate earned is 10 percent.

Solution:

The discounted value of the debentures to be reelédmtween 6 to 8 years
evaluated at the end of thB gear is:

Rs.20 million x PVIFA (10%, 3 years) = Rsr2dlion x 2.487
= Rs.49.74million

If A is the annual deposit to be made in the sigkund for the years 1 to 5,
then

A x FVIFA (10%, 5 years) = Rs.49.74 million

A X 6.105 = Rs.49.74 million

A =Rs.8,147,420

37. Ankit Limited has to retire Rs.30 million of lsentures each at the end of 7, 8, 9
and 10 years from now. How much should the firmad#pin a sinking fund
account annually for 5 years, in order to meetdékenture retirement need? The

net interest rate earned is 12 percent.

Solution:

The discounted value of the debentures to be reglédmiween 7 to 10 years

evaluated at the end of thB gear is:
Rs.30 million x PVIFA (12%, 4 years) = Rs.30 mitlig 3.037

= Rs.91.11 million

If A is the annual deposit to be made in the sigkund for the years 1 to 6,
then

A x FVIFA (12%, 6 years) = Rs.91.11 million

A x 8.115=Rs. 91.11 million

A =Rs.11,227,357

38. Mr.Mehta receives a provident fund amount aBB3,000. He deposits it in a bank
which pays 9 percent interest. If he plans to wild Rs.100,000 at the end of

each year, how long can he do so ?

Solution:

Let 'n’ be the number of years for which a sum of Rs.Q00,can be withdrawn
annually.




Rs.100,000 x PVIFA (9%) = Rs.800,000
PVIFA (9%,n) = Rs.800,000 / Rs.100,000 = 8 .000

From the tables we find that

PVIFA (9%, 14 years) = 7.786
PVIFA (9%, 15 years) = 8.060
Using a linear interpolation we get
8.000 - 7.78
N=144 -----mmmmmmmmeme X 1=14.78 years
8.060 — 7.78

39. Mr. Naresh wants to invest an amount of Rs,G0 in a finance company at an
interest rate of 12 percent, with instructionshie tompany that the amount with
interest be repaid to his son in equal instalmehi®s.100,000, for his education

expenses . How long will his son get the amount ?

Solution:

Let 'n’ be the number of years for which a sum of Rs.Q00,can be withdrawn
annually.

Rs.100,000 x PVIFA (12%) = Rs.400,000
PVIFA (12 %,n) = Rs.400,000 / Rs.100,000 = 4

From the tables we find that

3.605
4111

PVIFA (12%, 5 years)
PVIFA (12%, 6 years)

Using a linear interpolation we get

4.000 - 3.60
Y E—— x 1= 5.78 years

4.111 - 3.60

40. Your company is taking a loan of 1,000,000ryéag an interest rate of 15 percent.
The loan will be amortised in five equal instalnenihat fraction of the

instalment at the end of second year will reprepentipal repayment ?

Solution:

1,000,000
Annual instalment = = 298,329
3.352




L oan Amortisation Schedule

Year Beg. Instalment Interest  Principal Balance
repayment
1 1,000,000 298,329 150,00 148,329 851,671
2 851,671 298,329 181,7 170,578 681,093

170,578 /298,329 = 0.572 or 57.2%

41. Anurag Limited borrows Rs.2,000,000 at an ederate of 12 percent. The loan is

to be repaid in 5 equal annual instalments payabtee end of each of the next 5
years. Prepare the loan amortisation schedule

Solution:

Equated annual installment = 2,000,000 / PVIFA(12%,
= 2,000,000 /3.605
= Rs.554,785

Loan Amortisation Schedule

Beginning Annual Principal Remaining
Year amount installment  Interest repaid balance
1 2,000,000 554,785 240,000 314,785 1,685,215
2 1,685,215 554,785 202,226 352,559 1,332,656
3 1,332,656 554,785 159.919 394,866 937,790
4 937,790 554,785 112,535 442,250 495,540
5 495,540 554,785 59,465 495320 220*

(*) rounding off error

42. You want to borrow Rs.3,000,000 to buy a fiu approach a housing company
which charges 10 percent interest. You can payR{D80 per year toward loan
amortisation. What should be the maturity periothefloan?

Solution:

Let n be the maturity period of the loan. The valuenafan be obtained from
the equation.

400,000 x PVIFA(10%n) = 3,000,000
PVIFA (10%,n) = 7.5

From the tables we find that
PVIFA (10%,14 years) = 7.367




PVIFA (10 %, 15 years) = 7.606

Using a linear interpolation we get

7.500 - 7.36

x 1 =14.56 years
7.606 — 7.36

43. You want to borrow Rs.5,000,000 to buy a fiu approach a housing company

which charges 11 percent interest. You can payR060 per year toward loan
amortisation. What should be the maturity periothefloan?

Solution:

Letn be the maturity period of the loan. The valuenotan be obtained from
the equation.

600,000 x PVIFA(11%)

= 5,000,000
PVIFA (11%,n) = 8.333
From the tables we find that
PVIFA (11%,20 years) = 7.963
PVIFA (11 %, 25 years) = 8.422

Using linear interpolation we get

8.333-7.96
X 5 =24.03 years

8.422 — 7.96

44. You are negotiating with the government thétrip mine 160,000 tons of iron ore
per year for 20 years. The current price per tonrar ore is Rs.3500 and it is

expected to increase at the rate of 8 percent gar. YWhat is the present value of
the iron ore that you can mine if the discount rat&5 percent

Solution:

Expected value of iron ore mined during year 18,060x3500 = Rs.560 million

Expected present value of the iron ore that camibped over the next 20 years
assuming a price escalation of 8% per annum iptice per ton of iron

1-(1+g)"/ (1 +i)

= Rs.560 million x




= Rs.560 million x | 1 —(1.08}/ (1.15¥°
0.15-0.08

= Rs.560 million x 10.2173
= Rs.5,721,688,000

45. You are negotiating with the government thatrig mine 300,000 tons of iron ore
per year for 25 years. The current price per tonaof ore is Rs.3200 and it is
expected to increase at the rate of 7 percentgmar YWhat is the present value of
the iron ore that you can mine if the discount iat&8 percent

Solution:

Expected value of iron ore mined during year 18,800x3200 = Rs.960 million

Expected present value of the iron ore that camibed over the next 25 years
assuming a price escalation of 7% per annum iptice per ton of iron

e )
1-(1+9"/ (@ +i)"
= Rs.960 million x| = ----------m-mmmmmmmme

N7

Rs.960 million x| 1 — (1.09/ (1.18%°
0.18 — 0.07

- J

Rs.960 million x 8.3036
= Rs.7,971,456,000

46. As a winner of a competition, you can choose @irthe following prizes:
a. Rs. 800,000 now
b. Rs. 2,000,000 at the end of 8 years
c. Rs. 100,000 a year forever
d. Rs. 130,000 per year for 12 years
e. Rs. 32,000 next year and rising thereafter by 8Sedr per year
forever.
If the interest rate is 12 percent, which prize timeshighest present value?

Solution:

(8 PV = Rs.800,000
(b) PV = 2,000,000P Vit yrs= 2,000,000 x 0.0.404 = Rs.808,000
(c) PV =100,000/r = 100,000/0.1Rs: 833,333

(d) PV = 130,000 PVIRA 120 130,000 X 6.194 = Rs.805,220




(e) PV = C/(r-g) = 32,000/(0.12-8)& Rs.800,000

Option ¢ has the highest present value viz. Rs3&33,

47. Oil India owns an oil pipeline which will gera¢e Rs. 20 million of cash income in
the coming year. It has a very long life with uatly negligible operating costs.
The volume of oil shipped, however, will declineeotime and, hence, cash flows
will decrease by 4 percent per year. The discoatetis 15 percent.

a. If the pipeline is used forever, what is the présatue of its cash flows?
b. If the pipeline is scrapped after 30 years, whahes present value of its cash
flows?

Solution:

(@) PV = c/(r — g) = 20/[0.15 — (-0.04)] = Rs.12&million

(b) 1+
PV = A(1+Q)| -----------=----- =20 x 0.96 x 5388 = Rs.100.604 million

48. Petrolite owns an oil pipeline which will geagr Rs. 15 million of cash income in
the coming year. It has a very long life with vally negligible operating costs.
The volume of oil shipped, however, will declineeotime and, hence, cash flows
will decrease by 6 percent per year. The discoatetis 18 percent.
a. If the pipeline is used forever, what is the présatue of its cash flows?

b. If the pipeline is scrapped after 10 years, wh#éspresent value of its cash
flows?

Solution:

(@) PV = c/(r — g) = 15/[0.18 — (-0.06)] = Rs.68lion

(b) 1+
PV = A(1+Qg)| ------=----=----- =15 x0.94 x 3379 = Rs.52.704 million

49. An oil well presently produces 80,000 barreds pear. It will last for 20 years
more, but the production will fall by 6 percent pesar. Oil prices are expected to
increase by 5 percent per year. Presently the pfioil is $80 per barrel. What is
the present value of the well's production if tiecdunt rate is 15 percent?



Solution:

The growth rate in the value of oil produced, ¢1=0.06)(1 +0.05) - 1 =- 0.013

Present value of the well’s production =

1+q"
1-|----- -
1+
PV = A(1+g)| ------t---Zmmmev
r-g
= (80,000 x 80) x ( 1-0.013)x 1 — (0.987 /5)?
0.15 + 0.013
= $ 36,930,756
MINICASE 1

1. As an investment advisor, you have been approdahadclient called Vikas for your

advice on investment plan. He is currently 40 yeddsand has Rs.600,000 in the
bank. He plans to work for 20 years more and redir¢ghe age of 60. His present
salary is Rs.500,000 per year. He expects hissataincrease at the rate of 12
percent per year until his retirement.

Vikas has decided to invest his bank balance andgdusavings in a balanced
mutual fund scheme that he believes will providetarn of 9 percent per year. You
agree with his assessment.

Vikas seeks your help in answering several questgwven below. In answering
these questions, ignore the tax factor.

(i) Once he retires at the age of 60, he would tix withdraw Rs.800,000 per year
for his consumption needs from his investmentstiier following 15 years (He
expects to live upto the age of 75 years). Eactual withdrawal will be made at
the beginning of the year. How much should bewalkeie of his investments
when Vikas turns 60, to meet this retirement need?

(i) How much should Vikas save each year for tiext 20 years to be able to

withdraw Rs.800,000 per year from the beginninghef2f' year ? Assume that

the savings will occur at the end of each year.

(iif) Suppose Vikas wants to donate Rs.500,000yper in the last 5 years of his life to a
charitable cause. Each donation would be madesaieginning of the year. Further,

he wants to bequeath Rs.1,000,000 to his son a&nithef his life. How much should

he have in his investment account when he reatieeage of 60 to meet this need

for donation and bequeathing?



(iv) Vikas is curious to find out the present \alof his lifetime salary income. For the

sake of simplicity, assume that his current satdrigs.500,000 will be paid exactly

one year from now, and his salary is paid annusliijat is the present value of his
life time salary income, if the discount rate apalle to the same is 7 percent?
Remember that Vikas expects his salary to incraagbe rate of 12 percent per
year until retirement.

Solution:

(i)

(ii)

(iii)

This is an annuity due
Value of annuity due = Value of ordinary annuity+(1)

The value of investments when vikas turns 60 mast b
800,000 x PVIFA (9%, 15 years) x 1.09
= 800,000 x 8.060 x 1.09 = Rs.7,028,320

He must have Rs.7,092,800 at the end of tfiey2ar.
His current capital of Rs.600,000 will grow to:
Rs.600,000 x FVIF (9%, 20yrs) = 600,000 x 5.604
= Rs.3,362,400
So, what he saves in the next 15 years must cuenidat
7,028,320 — 3,362,400 = Rs.3,665,920
A X FVIFA (9%, 20 yrs) = Rs.3,665,920
A x 51.160 = 3,665,920
A = 3,665,920/51.160 = Rs.71,656

60 (|59 70 71 72 73 74 75
I | |
I

IA IA IA IA | A |
1,000,000
To meet his donation objective, Vikas will needaamount equal to:
500,000 x PVIFA (9%, 5years) when he turns 69.
This means he will need
500,000 x PVIFA (9%, 5yrs) x PVIF (9%, 9yrshen he turns 60.
This works out to:
500,000 x 3.890 x 0.460 = Rs.894,700
To meet his bequeathing objective he will need
1,000,000 x PVIF (15%, 9yrs) when he turns 60
This works out to:
1,000,000 x 0.275 = Rs.275,000
So, his need for donation and bequeathing is: 84+7275,000
= Rs.1,169,700




(iv)

.. [(+g)
(1+r
PVGA = A (1+g)
r-g

Where A(1+q) is the cash flow a year from now.His tcase A (1+g) = Rs.500,000,
g=12%,r=7%,and n =20

So,
X 1.12%°
” (1.072U
0.07-0.12
= Rs.14,925,065

PVGA = 500,000

MINICASE 2

2. As an investment advisor, you have been approablyeal client called Ravi for
advice on his investment plan. He is 35 years asdRs.200, 000 in the bank. He
plans to work for 25 years more and retire at the af 60. His present salary is
500,000 per year. He expects his salary to incratee rate of 12 percent per year
until his retirement.

Ravi has decided to invest his bank balance andduwavings in a balanced
mutual fund scheme that he believes will providestairn of 9 percent per year.
You concur with his assessment.

Ravi seeks your help in answering several questyoren below. In answering
these questions, ignore the tax factor.

(i) Once he retires at the age of 60, he would likeitbdraw Rs. 900,000 per year
for his consumption needs for the following 20 we@His life expectancy is
80years).Each annual withdrawal will be made atlibginning of the year.
How much should be the value of his investmentsnalteeturns 60, to meet his
retirement need?

(i)  How much should Ravi save each year for the @&xtyears to be able to
withdraw Rs.900, 000 per year from the beginninghef 28" year for a period
of 20 years?

Assume that the savings will occur at the end chegar. Remember that he
already has some bank balance.

(iif) Suppose Ravi wants to donate Rs.600, 0Q0ypar in the last 4 years of his life
to a charitable cause. Each donation would be ratttee beginning of the year.
Further he wants to bequeath Rs. 2,000,000 tochigtder at the end of his life.



How much should he have in his investment accoumg@mhe reaches the age of
60 to meet this need for donation and bequeathing?

(iv) Ravi wants to find out the present valuehd lifetime salary income. For the
sake of simplicity, assume that his current sal#ryrRs 500,000 will be paid
exactly one year from now, and his salary is padually. What is the present
value of his lifetime salary income, if the discouate applicable to the same is
8 percent? Remember that Ravi expects his salanctease at the rate of 12
percent per year until retirement.

Solution:

0)
900,000 x PVIFA (9 %,20) x 1.09
900,000 x 9.128 x 1.09
= Rs. 8,954,568

(i)
Ravi needs Rs. 8,954,568 when he reaches thef &fe o

His bank balance of Rs. 200,000 will grow to : 200 ( 1.09%°
= 200,008.623) = Rs. 1,724,600

This means that his periodic savings must grow to
Rs. 8,954,568 - Rs. 1,724,600 = Rs. 7,58,9

His annual savings must be:

7,229,968 7,229,968
A= FVIFA (25,9%) 84701
-Rs. 85,359
(iii)
75 76

600 600 600 600
2000

Amount required for the charitable cause:
600,000 x PVIFA (9% ,4yrs) x PVIF (9%yrs)
= 600,000 x 3.2400275
Rs. 534,600
Amount required for bequeathing
2,000,000 x PVIF (9%, 20yrs)
= 2,000,000 x 0.178 = Rs.356,000




(iv)

A(l+g) A (g

0 1 n
a4 (1+g M\
PVGA = A(l+g)1l -
(1+1)
< 09
4 (1.1%))
= 500,000 | 1 -
(1.08)

CHAPTER Y

1. The price of a Rs.1,000 par bond carrying a caujate of 8 percent and maturing
after 5 years is Rs.1020.
(i) What is the approximate YTM?
(i) What will be the realised YTM if the reinviesent rate is 7 percent?

Solution:

(i)
80 + (1000 — 1020) /' 5
YTM ~ = 7.51%
0.6 x 1020 + 0.4 x 1000

(if)
The terminal value will be
80 x FVIFA (7%, 5yrs) + 1000
80 x 5.751 + 1000 = 1460.08

The realised YTM will be:
1460.08°

-1 =7.44%
1020




2. The price of a Rs.1,000 par bond carrying a oaupte of 7 percent and maturing
after 5 years is Rs.1040.
(i) What is the approximate YTM?
(i) What will be the realised YTM if the reinvesent rate is 6 percent?

Solution:

0 |
The approximate YTM is:

70 + (1000 — 1040)/5

$0605 or 6.05 percent
0.6 x 1040 + 0.4 x 1000

(ii) ‘

0 1 2 3 4 5

| | | | | |

-1040 07 70 70 70 70
1000

The terminal value at 6 percent reinvestment ate i
70 x FVIFA (6%, 5yrs) + 1000
70 x 5.637 + 1000 = Rs.1394.59
1399 *°
Realised yield to maturity = — 1 = 6.04%
104(

3. A Rs.1000 par value bond, bearing a couponaffi€ percent will mature after 6
years. What is the value of the bond, if the distoate is 16 percent?

Solution:

6 120 1000
P = Z +
t=1  (1.16) (1.16§

= Rs.120 x PVIFA(16%, 6 years) + Rs.1000 x PVI6%i 6 years)
= Rs.120 x 3.685 + Rs.1000 x 0.410
= Rs. 852.20




4. A Rs.100 par value bond, bearing a coupon rat@ gercent will mature after 4
years. What is the value of the bond, if the distoate is 13 percent?

Solution:

4 9 100
P = Z +
t=1 (1.13) (1.13}

Rs.9 x PVIFA(13%, 4 years) + Rs.100 x PVIF (1324gears)
Rs.9x2.974 + Rs.100 x 0.613
= Rs. 88.07

5.  The market value of a Rs.1,000 par value bomadiyimg a coupon rate of 10
percent and maturing after 5 years, is Rs.850atWhthe yield to maturity on
this bond?

Solution:

The yield to maturity is the value pthat satisfies the following equality.

5 100 1,000
Rs.850 = X +
t=1 (1+)"' (1+)°

Try r =14%. The right hand side (RHS) of the aboueaéqn is:
Rs.100 x PVIFA (14%, 5 years) + Rs.1,000 x PVI#%41 5 years)
Rs.100 x 3.433 + Rs.1,000 x 0.519

Rs.862.30

Tryr = 15%. The right hand side (RHS) of the aboveatqu is:
Rs.100 x PVIFA (15%, 5 years) + Rs.1,000 x PVI5l Syears)
= Rs.100 x 3.352 + Rs.1,000 x 0.497

= Rs.832.20

Thus the value af at which the RHS becomes equal to Rs.850 liesdeivit 494
and 15%.

Using linear interpolation in this range, we get

862.30 — 850.0
Yield to maturity = 14% + 862.30 —832.20 1%

=14.41%




6. The market value of a Rs.100 par value bondyicay a coupon rate of 8.5 percent
and maturing after 8 years, is Rs.95. What is takl yo maturity on this bond?

Solution:

The yield to maturity is the value pthat satisfies the following equality.

8 85 100
95= X +
t=1 (1+)"'  (1+)®

Try r =10%. The right hand side (RHS) of the aboueaéiqn is:
8.5 x PVIFA (10%, 8 years) + Rs.100 x PVIF (1@4ears)

= Rs.8.5 x 5.335 + Rs.100 x 0.467

= Rs.92.05

Tryr = 9%. The right hand side (RHS) of the above gguoas:

8.5 x PVIFA (9 %, 8 years) + Rs.100 x PVIF (9%e&ss)

=8.5x5.535 + Rs.100 x 0.502

= 47.04 + 50.20 = 97.24

Thus the value af at which the RHS becomes equal to Rs.95 lies [est\980
and 10%.

Using linear interpolation in this range, we get

97.24 — 95.00
Yield to maturity =9 % +| 97.24 -92.0 x 1%

=9.43%

7. A Rs.1000 par value bond bears a coupon rat)gfercent and matures after 5
years. Interest is payable semi-annually. Comphé&e vialue of the bond if the
required rate of return is 18 percent.

Solution:

10 50 1000
P= 2 +
t=1 (1.09) (1.09}°

= 50 x PVIFA (9%, 10 years) + 1000 x PVIF (9%,yHars)
=50 x 6.418 + Rs.1000 x 0.422
= Rs. 742.90




8. A Rs.100 par value bond bears a coupon rate pér8ent and matures after 10
years. Interest is payable semi-annually. Comphée vialue of the bond if the
required rate of return is 12 percent.

Solution:

20 4 100
P= 2 +
t=1 (1.06) (1.06%°

= 4 x PVIFA (6%, 20 years) + Rs.100 x PVIF (6%,y2@rs)
=6x11.470 + Rs.100 x 0.312
= Rs.100.02

9.  You are considering investing in one of thedwaling bonds:

Coupon rate Maturity Price/Rs.100 palue
Bond A 11% 8 yrs Rs.80
Bond B 9% 9yrs Rs.70

Your income tax rate is 34 percent and your camtihs tax is effectively 10
percent. Capital gains taxes are paid at the timenaturity on the difference
between the purchase price and par value. Whatus post-tax yield to maturity
from these bonds?

Solution:
The post-tax interest and maturity value are dated below:
Bond A Bond B

* Post-tax interest (C ) 11(1 - 0.34) 9 (134).
=Rs.7.26 =Rs.5.94

* Post-tax maturity value (M) 100 - 100 -
[ (100-80)x 0.1] [ (100 — 70)x 0.1]
=Rs.98 =Rs.97

The post-tax YTM, using the approximate YTM foriaig calculated below
7.26 + (98-80)/8

Bond A : Post-tax YTM = comcmmmmmmmmmee e
0.6 x80+ 0.4 x98
= 10.91%
5.94 + (97 — 70)/9
Bond B : Post-tax YTM = —mmccemmmmmmmem e

0.6x 70+ 0.4 x 97
= 11.06 %




10. You are considering investing in one of théofwing bonds:

Bond A
Bond B

Coupon rate

12%
8 %

Maturity

7yrs
Syrs

Price/Rs.1000 par value

Rs. 930
Rs. 860

Your income tax rate is 33 percent and your camgtihs tax is effectively 10
percent. Capital gains taxes are paid at the tienaturity on the difference
between the purchase price and par value. Whatus post-tax yield to maturity
from these bonds?

Solution:

The post-tax interest and maturity value are dated below:

Bond A Bond B
* Post-tax interest (C) 120(1 - 0.33) 80 (133)
=Rs.80.40 =Rs.53.6
* Post-tax maturity value (M) 1000 - 1000 -
[(1000-930) x 0.1] [ (1000 — 860)x 0.1]
=Rs. 993 =Rs.986

The post-tax YTM, using the approximate YTM foraig calculated below

80.40 + (993-930)/7

Bond A : Post-tax YTM = cmmemmmmmmmmmmmeee
0.6 x 930 + 0.4 x 993
= 9.36 %
53.6 + (986 — 860)/5
Bond B : Post-tax YTM = —mmmemmmmmmmmemmeee

0.6x 860 + 0.4 x 986

= 8.66 %




11. A company's bonds have a par value of Rs.1@Qunm in 5 years, and carry a
coupon rate of 10 percent payable semi-annuallhdfappropriate discount rate is
14 percent, what price should the bond commankdemtarket place?

Solution:

10 5 100
P = Z +
t=1 (1.07) (1.07}°

Rs.5 x PVIFA(7%, 10) + Rs.100 x PVIF (7%, 10)
Rs.5 x 7.024 + Rs.100 x 0.508
= Rs. 85.92

12. A company's bonds have a par value of Rs.10@@ure in 8 years, and carry a
coupon rate of 14 percent payable semi-annuallhdfappropriate discount rate is
12 percent, what price should the bond commankdemtarket place?

Solution:

16 70 1000
P = Z +
t=1  (1.06) (1.06}°

= Rs.70 x PVIFA(6%, 16) + Rs.1000 x PVIF (6%, 16)
= Rs.70 x 10.106 + Rs.1000 x 0.394
= Rs. 1101.42

13. The share of a certain stock paid a dividen®®8.00 last year. The dividend is
expected to grow at a constant rate of 8 percettigrfuture. The required rate of
return on this stock is considered to be 15 perd¢éodv much should this stock sell
for now? Assuming that the expected growth rateragdired rate of return remain
the same, at what price should the stock sell 8syleance?

Solution:

D, = Rs.3.00g=0.08,r = 0.15
Po =D1/(r=g) = Do(1+9)/(~g)

Rs.3.00 (1.08) / (0.15 - 0.08)
Rs.46.29

Assuming that the growth rate of 8% applies tokagprice as well, the market price at
the end of the"8 year will be:

P, x (1 +g)® = Rs.46.29 (1.08)
Rs. 58.31

P>




14. The share of a certain stock paid a dividenB®f.0.00 last year. The dividend is
expected to grow at a constant rate of 15 percetiia future. The required rate of
return on this stock is considered to be 18 perd¢émiv much should this stock sell
for now? Assuming that the expected growth rateragdired rate of return remain
the same, at what price should the stock sell 4syleance?

Solution:

Do = Rs.10.00g=0.15,r = 0.18
Po =D1/(r—9) = Do(1+9)/(r—9)

Rs.10.00 (1.15) / (0.18 - 0.15)
Rs.383.33

Assuming that the growth rate of 15% applies tokeiaprice as well, the market
price at the end of thé"4/ear will be:

P, x (1 +g)* = Rs.383.33 (1.15)
Rs. 669.87

P>

15. The equity stock of Hansa Limited is curresgyling for Rs.280 per share. The
dividend expected next is Rs.10.00. The investetglired rate of return on this
stock is 14 percent. Assume that the constanttgravaedel applies to Hansa
Limited. What is the  expected growth rate of Halnsaited?

Solution:
Po = Di/(r—9)
Rs.280 = Rs.10/ (0.14g)

0.14 —g = 10/280 = 0.0357
g = 0.14-0.0357 = 0.10430r 10.43 %

16. The equity stock of Amulya Corporation is cathe selling for Rs.1200 per share.
The dividend expected next is Rs.25.00. The inve'stequired rate of return on
this stock is 12 percent. Assume that the congfowth model applies to Amulya
Corporation. What is the expected growth rate wiudya Corporation?

Solution:
Po = Di/(r—0)
Rs.1200 = Rs.25/(0.12g)

0.12 —g = 25/1200 = 0.0208
g =0.12-0.0208 = 0.0992 or 9.92 %




17. Sloppy Limited is facing gloomy prospects. Taarnings and dividends are
expected to decline at the rate of 5 percent. Teeiqus dividend was Rs.2.00. If
the current market price is Rs.10.00, what rateetifrn do investors expect from
the stock of Sloppy Limited?

Solution:
Po = D/ (r —g) = Do(1+9)/ (r —9)
Do = Rs.2.00,g = -0.05,P, = Rs.10
So
10 = 2.00 (1- .05) k¢(-.05)) = 1.90/r(+ .05)
r +0.05 =1.90/10 = 0.19
r=0.19-0.05=0.14

18. Mammoth Corporation is facing gloomy prospettse earnings and dividends are
expected to decline at the rate of 10 percent.prbeious dividend was Rs.3.00. If
the current market price is Rs.25.00, what rateetifrn do investors expect from
the stock of Mammoth Limited?

Solution:
Po = Dy (r—g) = Do(1+g)/ (r —9)
D, = Rs.3.00,g = -0.10,P, = Rs.25
So
25 = 3.00 (1- .10) k¢(-.10)) = 2.7 /(+ .10)

r+0.10 =2.7/25 = 0.108
r=0.108 — 0.10 = 0.008 or 0.8 percent

19. The current dividend on an equity share of Carlagited is Rs.8.00 on an earnings
per share of Rs. 30.00.

(i) Assume that the dividend per share will graviree rate of 20 percent per year for
the next 5 years. Thereafter, the growth ratjseeted to fall and stabilise at 12
percent.

Investors require a return of 15 percent from Orfseggquity shares. What is the
intrinsic value of Omega’s equity share?

Solution:



a=20%, @=12%, n=5yrs, r =15%
D= 8(1.20) = Rs. 9.60
{ 11?"
B = D 1+ M+ g)" 1+ @) 1
+ X
r-1g r -2 (1+F)
1.20)°
1
= 9.60 1.15 9.60 (1.20)(1.12) 1
+ X —
0.150-20 0.15 - 0.12 (1.15)
= 45.53 369.49 = Rs. 415.02

(i) Assume that the growth rate of 20 percent wldcline linearly over a five year
period and then stabilise at 12 percent. Whdtagritrinsic value of Omega’s share

if the investors’ required rate of return is 15qeart?

Solution:

O[(1+g) + H(a - g)]

r- o
8[(1.12) +52(0.20 - 0.12)]

5.1- 0.12

= Rs. 352

20. The current dividend on an equity share of ey Limited is Rs.4.00.
(i) Assume that Magnum’s dividend will grow at thete of 18 percent per year for

the next 5 years. Thereafter, the growth rate peeted to fall and stabilise at 10
percent. Equity investors require a return of 15cg@et from Magnum’s equity
shares. What is the intrinsic value of Magnum’sigoghare?



Solution:

01 = 18%, g=10%, n=5yrs, r = 15%
D;=4(1.18) = Rs.4.72

1+¢\"
1-
1+y Dl+g)" '(1+g) 1
R=D + X
L r-g J - (1+7)
1.18)°
1 ——
1.1 4.72 (1.18]1.10) 1
=472 + X
0.15-0.18 0.15 -00.1 (1.15)

=21.62 + 100.12
=121.74

(i) Assume now that the growth rate of 18 perceititdecline linearly over a period
of 4years and then stabilise at 10 percent . Whtita intrinsic value per share of
Magnum, if investors require a return of 15 percént

Solution:

(1+g+H(@&-9)

Po = Do
r-4g

(1.10) + 2 (0.18 — 0.1p)

0.15-0.10
= Rs.100.8




21. The current dividend on an equity share of Oliexted is Rs. 5.00 on an earnings
per share of Rs. 20.00.

(i) Assume that the dividend will grow at a ratel& percent for the next 4 years.
Thereafter, the growth rate is expected to fall atabilize at 12 percent. Equity

investors require a return of 15 percent from Omexquity share. What is the
intrinsic value of Omex’s equity share?

Solution:
0=18%, ¢g=12%, n=4yrs, r =15%
D= 5(1.18) =Rs. 5.90
M+ g)" 1+ @) 1
+ X
r -1 9 r--9 (1+ P)

= 5.90 ( 1 15 5.90 (1.18)(1.12) 1

+ X
L 0.150-18 0.15 - 0.12 (1.15)
= 21.34 20692 = Rs.228.35

22. You can buy a Rs.1000 par value bond carrymgnéerest rate of 10 percent
(payable annually) and maturing after 5 years f819R0. If the re-investment rate

applicable to the interest receipts from this bad5 percent, what will be your
yield to maturity?

Solution:

Terminal value of the interest proceeds
100 x FVIFA (15%,5)

100 x 6.742

674.20

Redemption value = 1,000

Terminal value of the proceeds from the bond 74,80




letr be the yield to maturity. The value of can be obtained from the equation

970 (1 +)°> =1,674.20
r = (1,674.20/973%-1
= 0.1153 or 11.53 %

23. You can buy a Rs.100 par value bond carryingtmest rate of 8 percent (payable
annually) and maturing after 8 years for Rs.9Qh# re-investment rate applicable

to the interest receipts from this bond is 10 patcevhat will be your yield to
maturity?

Solution:

Terminal value of the interest proceeds
8 X FVIFA (10%,8)
8x11.436

91.49

Redemption value = 100
Terminal value of the proceeds from the bond =491

let r be the yield to maturity. The value of can be obtained from the
equation

90 (1 +r)® =191.49
r = (191.49/908-1
= 0.099 or 9.9 %

24. Keerthi Limited is expected to give a divideoflRs.5 next year and the same
would grow by 12 percent per year forever. Keepays out 60 percent of its
earnings. The required rate of return on Keerthsiteck is 15 percent. What is the

PVGO?
Solution:
Po = D]_
r-g
P, = 5 = Rs. 166.67
0.15-0.12

Po = E; + PVGO
r

Po = 833 + PVGO
0.15

166.67 = 55.53 + PVGO

So, PVGO =111.14




25. Adinath Limited is expected to give a divideofdRs.3 next year and the same
would grow by 15 percent per year forever. Adinp#ys out 30 percent of its
earnings. The required rate of return on Adinatbtsck is 16 percent. What is the

PVGO?
Solution:
Po = D;
r-g
P, = 3 = Rs. 300
0.16-0.15

Po = E; + PVGO
r
Po= 10 + PVGO
0.16
300 = 62.5 + PVGO

So, PVGO =237.5

CHAPTER 8

1. You are considering purchasing the equity stofcElectra Limited. The current
price per share is Rs.20. You expect the divideydar hence to be Re.2.00. You
expect the price per share of Electra stock a yemice to have the following
probability distribution.

Price a year hence Rs.19 20 22
Probability 0.5 0.3 0.2

(a) What is the expected price per share a year hence?
(b) What is the probability distribution of the raterefurn on Electra 's equity stock?

Solution:
€) Expected price per share a year hence will be:
=0.5xRs.19 + 0.3 x Rs.20 + 0.2 x Rs.22 = R90A9
(b)  Probability distribution of the rate of return is
Rate of returnR) 5% 10 % 20 %
Probability ;) 0.5 0.3 0.2
Note that the rate of return is defined as:

Dividend + Terminal price
Initial price




2.  You are considering purchasing the equity stotkEmpire Corporation. The
current price per share is Rs.180. You expectdiielend a year hence to be
Re.8.00. You expect the price per share of Empogporation stock a year hence
to have the following probability distribution.

Price a year hence Rs.175 180 200
Probability 0.2 0.3 0.5

(a) What is the expected price per share a year hence?
(b) What is the probability distribution of the ratereturn on Empire Corporation 's
equity stock?

Solution:

€) Expected price per share a year hence will be:
=0.2x Rs.175 + 0.3 x Rs.180 + 0.5 x Rs.200 =1RS.
(c) Probability distribution of the rate of return is

Rate of returnR) 1.7 % 4.4 % 156 %

Probability () 0.2 0.3 0.5

3. The stock of South India Corporation (SIC) perfe well relative to other stocks
during recessionary periods. The stock of NortdrCorporation ( NIC), on the
other hand, does well during growth periods. B stocks are currently selling
for Rs.100 per share. The rupee return (dividdod price change) of these stocks
for the next year would be as follows:

Economic condition

High growth Low growth Stagnation Recession

Probability 0.4 0.3 0.1 0.2
Return on SIC stock 40 60 70 80
Return on NIC stock 65 60 50 35

Calculate the expected return and standard dewiafio

(a) Rs.5,000 in the equity stock of SIC;

(b) Rs.5,000 in the equity stock of NIC;

(c) Rs.2,500 in the equity stock of SIC and Rs.2,50Giénequity stock of NIC;

(d) Rs.3,000 in the equity stock of SIC and Rs.2,00biénequity of NIC.
Which of the above four options would you choos&Ry?



Solution:

(@)

(b)

(©)

For Rs.5,000, 50 shares of SIC’s stock carchjgieed. The probability
distribution of the return on 50 shares is

Economic Condition Return(Rs) Probability
High Growth 50 x 40 = 2,000 0.4
Low Growth 50x 60 = 3,000 0.3
Stagnation 50x 70 = 3,500 0.1
Recession 50x 80 = 4,000 0.2
Expected return = (2,000 x 0.4) + (3,000 x 0.33,600 x 0.1) +
(4,000 x 0.2)
= Rs.2,850

Standard deviation of the return = [(2,000 —2,8%0).4 + (3,000 —2,850%

0.3 + (3,500 —2,856% 0.1+ (4,000 —2,856x 0.2]2
= Rs. 776.21

For Rs.5,000, 50 shares of NIC’s stock can be aeduiThe probability
distribution of the return on 50 shares is:

Economic condition Return (Rs) Probability
High growth 50 x 65 = 3,250 0.4

Low growth 50 x 60 = 3,000 0.3
Stagnation 50 x 50 = 2,500 0.1
Recession 50 x 35 =1,750 0.2

Expected return = (3,250 x 0.4) + (3,000 x 0.32;600 x 0.1) + (1,750 x O.
= Rs. 2,800

Standard deviation of the return = [(3,250—-2,880) + (3,000-2,808) .3
+ (2,500- 2,800)x .1 + (1,750-2,800) x .2]"?= Rs. 567.89

For Rs.2,500, 25 sharesSIC’s stock can be acquired; likewise for Rs.2,508)
shares of NIC’s stock can be acquired. The proldglistribution of this option
is:

Return (Rs) Probability
(25 x 40) + (25 x 65) = 2,625 0.4
(25x 60) + (25x 60) = 3,000 0.3
(25 x 70) + (25x 50) = 3,000 0.1
(25x 80) + (25x 35) = 2,875 0.2




Expected return = (2,625 x 0.4) + (3,000 x 0.33;000x 0.1) +
(2,875 x 0.2)
= Rs. 2825

Standard deviation = [(2,625 —282%)0.4 + (3,000-2825X% 0.3 +

(3,000-282%)x 0.1 + (2,875-2825) 0.2 }*
= Rs.169.56

d. For Rs.3000, 30 sharesSIC’s stock can be acquired; likewise for Rs.2(D,
shares of NIC’s stock can be acquired. The prdibadistribution of this

option is:

Return (Rs) Probability
(30x 40) + (20x 65) = 2,500 0.4

(30 x 60) + (20x 60) = 3,000 0.3
(30x 70) + (20x 50) = 3,100 0.1
(30x 80) + (20x 35) = 3,100 0.2

Expected return (2,500x 0.4) + (3,000x 0.33:400x 0.1) +

(3,100x 0.2)
= Rs.2,830
Standard deviation = [(2,500-2,838)0.4 + (3,000-2,830% 0.3 +
(3,100-2,836)x 0.1 + (3,100—2,830) 0.2}
= Rs.272.21
The expected return to standard deviation of vgrigptions are as follows :
Expected return | Standard deviation| Expected / Standard
Option (Rs) (R9 return  deviation
a 2,850 776.21 3.67
b 2,800 567.89 4.93
C 2,825 169.56 16.66
d 2,830 272.21 10.40

Option "¢’ is the most preferred option becats@s the highest return to risk
ratio.

4. The following table, gives the rate of return sinck of Apple Computers and on
the market portfolio for five years



Year Return on the stock Return

Apple Computero) Market Portfoliq%)
1 -13 -3
2 5 2
3 15 8
4 27 12
5 10 7

(i) What is the beta of the stock of Apple Compsiter
(i) Establish the characteristic line for theckt@f Apple Computers.

Solution:
Year R Ruv Ra-Ra Ru-Ru (Ra-Rs) (Ru-Ru) (Ru-Rw)’
1 -13 -3 -21.8 -8.2 178.76 67.24
2 5 2 -3.8 -3.2 12.16 10.24
3 15 8 6.2 2.8 17.36 7.84
4 27 12 18.2 6.8 123.76 46.24
5 10 7 1.2 1.8 2.16 3.24
Sum 44 26 334.2 134.8
Mean 8.8 52
134.8 334.2
o2 = = 337 Covam = 2 83.55
5-1 5-1
83.55
BA = = 2.48
33.7
(i) Alpha =  Ra—PaRw
=  88-(248x52) =-41

Equation of the characteristic line is

Ra=-4.1+2.4RRy

5. The rate of return on the stock of Sigma Teobgiels and on the market portfolio
for 6 periods has been as follows:




Period Return on the stock Return on the
of Sigma Technologi€%o) market portfoli(¥o)
1 16 14
2 12 10
3 -9 6
4 32 18
5 15 12
6 18 15

() What is the beta of the stock of Sigma Tedbges.?
(i) Establish the characteristic line the stock of Sigma Technologies

Solution:
()
Year R{\(%) RM (%) RA-RA RM-RM (RA-RA) (RM-RM)2
X(Rm-Rwm)
1 36 28 8.8 2.4 21.12 5.76
2 24 20 -3.2 -5.6 17.92 31.36
3 -20 -8 -47.2 -33.6 1585.92 1128.96
4 46 52 18.8 26.4 496.32 696.96
5 50 36 22.8 10.4 237.12 108.16
2 Ra = 136 2Ry = 128 2358.4
. . Cowy = ——
Ry = 27.2 R = 25.6 5-1
om® = 1971.2
5-1
2358.4 / (5-1)
BA = e = 1B
1971.2/ (5-1)
(i) Alpha =  Ri—PaRw

= 27.2 —(1.196 x 25.6) =-3.42
Equation of the characteristic line is

Ra=-3.42 + 1.19%y




6. The rate of return on the stock of Omega El@etoand on the market portfolio for
6 periods has been as follows :

Period Return on the stock Return on the
of Omega Electronics market portfolio
(%) (%)

1 18% 15%

2 10% 12%

3 -5% 5%

4 20% 14%

5 9% -2%

6 18% 16%

(DWhat is the beta of the stock of Omega Elects®i
(i) Establish the characteristic line for the $t@¢ Omega Electronics.

Solution:
Period| Ro (%) (F% (Ro—Ro) | (Ru—Ru) | (Ro—Ro) (Ru—Ru) | (Ru - Ru)?
1 18 15 6.33 5 31.65 25
2 10 12 -1.67 2 -3.34 4
3 -5 5 | -16.67 5 83.35 25
4 20 14 8.33 4 33.32 16
5 9 -2 | -267 -12 32.04 144
6 18 16 6.33 6 37.98 36
YRy =70 YRw =60 Y (Ro-Ro) (Ru-Rw) = 215 250
RB=1167 R=10
250 215
om’= —— =50 Caym="" =43.0
5 5
43.0
Bo=—— =0.86
50.0
(i) Alpha =  Ro—PaRw

11.67 — (0.86 x 10) =3.07
Equation of the characteristic line is
Ra =3.07 + 0.86Ry



7. The risk-free return is 8 percent and the retammmarket portfolio is 16 percent.
Stock X's beta is 1.2; its dividends and earningseapected to grow at the constant
rate of 10 percent. If the previous dividend gears of stock X was Rs.3.00, what
should be the intrinsic value per share of stock X

Solution:

The required rate of return on stock A is:

Rx = Re + Bx (Ru —Re)
= 0.08 + 1.2 (0.16 — 0.08)
= 0.176

Intrinsic value of share By / (r- g) =D, (1+9) / (r —Q)

GivenD, = Rs.3.00g = 0.10,r = 0.176
3.00 (1.10)
Intrinsic value per share of stock X =—————
0.176 - 0.10

= Rs. 43.42

8. The risk-free return is 7 percent and the retammmarket portfolio is 13 percent.
Stock P's beta is 0.8 ; its dividends and earnimgs expected to grow at the
constant rate of 5 percent. If the previous dinttlgper share of stock P was
Rs.1.00, what should be the intrinsic value pereslbstock P ?

Solution:

The required rate of return on stock P is:

Re = Re +Bp (Rv—Re)
= 0.07+0.8(0.13-0.07)
= 0.118

Intrinsic value of share B,/ (r- g) =D, (1+9) / (r —Q)

GivenD, = Rs.1.00g = 0.05,r = 0.118
1.00 (1.05)
Intrinsic value per share of stock P =———
0.118 - 0.05

= Rs. 15.44




9. The risk-free return is 6 percent and the exgqgbotturn on a market portfolio is 15
percent. If the required return on a stock is é&ent, what is its beta?

Solution:

The SML equation iR = Rr + fa (Ru —Re)
GivenRa = 18%. Re = 6%, Rv = 15%, we have
0.18 = .06 48 (0.15 — 0.06)

0.12

iefn = —— = 1.33
0.09

Beta of stock =1.33

10. The risk-free return is 9 percent and the etgqubreturn on a market portfolio is 12
percent. If the required return on a stock is ércent, what is its beta?

Solution:

The SML equation i® = Rr + Ba (Ru—Rg)
GivenRa = 14%. R- = 9%, Rv = 12%, we have
0.14 = .09 48, (0.12 — 0.09)
0.05
L.efp = — = 1.67
0.03

Beta of stock = 1.67

11. The risk-free return is 5 percent. The requieturn on a stock whose beta is 1.1 is
18 percent. What is the expected return on thé&ehaortfolio?

Solution:

The SML equation isRx = R: + Bx (Rv —Rr)

We are given 0.18 =0.05 + 1R\(— 0.05) i.e., 1.Ry=0.185
orRy =0.1681

Therefore return on market portfolio = 16.81 %




12. The risk-free return is 10 percent. The rexflireturn on a stock whose beta is 0.50
is 14 percent. What is the expected return omtheket portfolio?

Solution:

The SML equation isRx = R: + Bx (Rv —Rr)

We are given 0.14 =0.10 + 0.9R(~ 0.10) i.e., 0.:Ry = 0.09
orRy=0.18

Therefore return on market portfolio = 18 %

13. The required return on the market portfolidtspercent. The beta of stock A is
1.5. The required return on the stock is 20 pdrc@ime expected dividend growth
on stock A is 6 percent. The price per share ofkstA is Rs.86. What is the
expected dividend per share of stock A next year?

What will be the combined effect of the following the price per share of stock ?

(a) The inflation premium increases by 3 percent.

(b) The decrease in the degree of risk-aversion rediheedifferential between the
return on market portfolio and the risk-free retbgnone-fourth.

(c) The expected growth rate of dividend on stock Arelase to 3 percent.

(d) The beta of stock A falls tol1.2

Solution:

Rv = 15% Ba=1.5 Ra=20% g=6% P,=Rs.86
Po=D1/(r-9)
Rs.86 =D/ (0.20 - .06)

SoD;= Rs.12.04 and,= D; / (1+g) = 12.04 /(1.06) = Rs.11.36

Ra = R+ Ba (Ru—Ry)
020 = R+15(0.15-R)
0.5R: = 0.025

SoR:= 0.05 or 5%.

Original Revised
R 5% 8%
Ruv — R 10% 7.5%
g 6 % 3%

Ba 1.5 1.2




Revisedra =8 % + 1.2 (7.5%) = 17 %
Price per share of stock A, given the above chaigje
11.36 (1.03)

= Rs. 83.58
0.17-0.03

14. The required return on the market portfolid@spercent. The beta of stock A is
1.6. The required return on the stock is 22 pdrc@ine expected dividend growth
on stock A is 12 percent. The price per sharetatksA is Rs.260. What is the
expected dividend per share of stock A next year?

What will be the combined effect of the following the price per share of stock ?

(a) The inflation premium increases by 5 percent.

(b) The decrease in the degree of risk-aversion redinesdlifferential between the
return on market portfolio and the risk-free retbgnone-half.

(c) The expected growth rate of dividend on stock Arelase to 10 percent.

(d) The beta of stock A falls to 1.1

Solution:

Rv =16% Ba=1.6 Ra=22% g=12 % P, = Rs. 260
Po=D1/(r-9)
Rs.260 =D,/ (0.22 - .12)

SoD;= Rs.26 andD,= D; / (14g) = 26 /(1.12) = Rs.23.21

Ra = R+ Pa (Ru—Ry)
022 = R+16(0.16R)
0.6R = 0.036

SoR:= 0.06 or 6%.

Original Revised
R 6 % 11%
Rv — R 10% 5%
g 12 % 10 %
Ba 1.6 11

RevisedRa = 11% + 1.1 (5%) = 16.5 %

Price per share of stock A, given the above chaigje




23.21 (1.10)
——————— = Rs.392.78
0.165 — 0.10

CHAPTER9

1. The returns of two assets under four possilliestof nature are given below :

State of nature  Probability Return on asset1 tuReon asset 2
1 0.40 -6% 12%
2 0.10 18% 14%
3 0.20 20% 16%
4 0.30 25% 20%

a. What is the standard deviation of the return oetassind on asset 2?
b. What is the covariance between the returns ons$satd 2?
c. What is the coefficient of correlation between teeirns on assets 1 and 27

Solution:
€Y
E(R) = 0.4(-6%) + 0.1(18%) + 0.2(20%) + 0.3(25%)
= 10.9 %
E(R) = 0.4(12%) + 0.1(14%) + 0.2(16%) + 0.3(20%)
= 154 %
o(R) = [4(-6-10.9)+ 0.1 (18 -10.9)+ 0.2 (20 —10.9)+ 0.3 (25 —10.9)"
= 13.98%
o(R) = [4(12 -15.4)+ 0.1(14 —15.4)+ 0.2 (16 — 15.4)+ 0.3 (20 —15.4) »:
= 3.35%

(b) The covariance between the returns on assets 2 mnchlculated below

State of | Probability| Return onh Deviation| Return on Deviation | Product of
nature asset 1| of return asset 2 of the deviation
on asset 1 return on times
from its asset 2 | probability
mean from its
mean
1) (2) 3) (4) () (6) (2)x(4)x(6
1 0.4 -6% -16.9% 12% -3.4% 22.98
2 0.1 18% 7.1% 14% -1.4% -0.99
3 0.2 20% 9.1% 16% 0.6% 1.09
4 0.3 25% 14.1% 20% 4.6% 19.45
Sum = 42.53




Thus the covariance between the returns of theasets is 42.53.

(c) The coefficient of correlation between the retwwnsassets 1 and 2 is:

Covariance, 42.53
= =0.91
61 X G2 13.98 x 3.35
2. The returns of 4 stock#, B, C,andD over a period of 5 years have been as
follows:
1 2 3 4 5
A 8% 10% -6% -1% 9 %
B 10% 6% -9% 4 % 11%
C 9% 6% 3% 5% 8%
D 10% 8% 13% 7% 12%

Calculate the return on:
a. portfolio of one stock at a time
b. portfolios of two stocks at a time
c. portfolios of three stocks at a time.
d. a portfolio of all the four stocks.
Assume equiproportional investment.

Solution:

Expected rates of returns on equity stock A, B,nd ® can be computed as

follows:

A: 8+10-6-1+9 = 4%
5

B: 10+ 6-9+4 + 11 = 4.4%
5

C: 9+6+3+5+8 = 6.2%
5

D: 10+ 8+13+7+12 = 10.0%
5

(a) Return on portfolio consisting of stock A =%}

(b) Return on portfolio consisting of stock A aadn equal
proportions = 05(4)+0.5 4.4
=4.2%




(c) Return on portfolio consisting of stocks AaBd C in equal

proportions = 1/3(4) + 1/3(4.4) + 1/3 (6.2)
= 4.87%
(d) Return on portfolio consisting of stocks A,and D in equal
proportions = 0.25(4) + 0.25(4.4) + 0.25(6.2)25710)
= 6.15%

3. A portfolio consists of 4 securities, 1, 2, 3 idad. The proportions of these
securities arew;=0.3, w,=0.2, w3=0.2, andw,=0.3. The standard deviations of
returns on these securities (in percentage terms)@=>5, 6,=6, 63=12, ando,=8.
The correlation coefficients among security retuans: p;,=0.2, p13=0.6, p14=0.3,
p23=0.4,p24=0.6, andh3,=0.5. What is the standard deviation of portfokturn?

Solution:

The standard deviation of portfolio return is:

Op = [Wi°01” + W 05° + We°05° + 04°04” + 2 Wy W2 P1201 02+ 2 Wi W3 D130 O3+ 2 Wy Wy
P120104+ 2Wp W3 0302 O3+ 2 Wo Wy P24 02 G4+ 2 WaWa P34 0304 ]
=[0.3x5+0.2x6+0.2x12+0.3x&+2x0.3x0.2x0.2x5x6
+2x03x02x06x5x12 + 2x0868.3x0.3x5x8
+2x02x02x04x6x12 + 2x0A.3x0.6x6x8
+2x0.2x0.3%x0.5x 12 x'8]
=5.82 %

4. Assume that a group of securities has the falgwharacteristics : (a) the standard
deviation of each security is equaldg ; (b) covariance of returrsg is equal for
each pair of securities in the group.

What is the variance of a portfolio containing securities which are equally
weighted ?

Solution:

When there are 6 securities, you have 6 variamoastand 6 x 5 = 30 covariance
terms.

As all variance terms are the same, all covarideoms are the same, and all
securities are equally weighted, the portfolio &ade is:

6WA2 0A2 + 30WA2 OaB




5.  The following information is given:

Expected return for the market =15%
Standard deviation of the market return =25%
Risk-free rate = 8%
Correlation coefficient between stoskand the market =0.8
Correlation coefficient between stoBkand the market =0.6
Standard deviation for stogk =30%
Standard deviation for stoék =24%

(i) What is the beta for stodk?

Solution:

Cov(A,M) Cov(A,M)
pay = — ; 08 = = Cov(AM) = 600

Oa OM 30 x 25

o’ = 25 = 625

Cov(A,M) 600
Bp = —— = — =0.96

on’ 625

(i) What is the expected return for sto&k

Solution:

R+ Ba(E (Rv) - R)
8% + 0.96 (7%) = 14.72%

E(Ra)

6. The following table gives an analyst's expeattdrn on two stocks for particular
market returns.

Market Return Aqggressive Stock  Defensive Stock
5% -5% 10%
25% 45% 16%

() What is the ratio of the beta of the aggressitack to the beta of the defensive
stock?



Solution:

45 — (-5)
Beta of aggressive stock=—"—— =25
25-5
16 - 10
Beta of defensive stock =———  =0.30
25-5
Ratio = 2.5/0.30 = 8.33

(ii) If the risk-free rate is 7% and the marketuret is equally likely to be 5% and
25% what is the market risk premium?

Solution:

E(Rvw) =0.5x5+0.5x25=15%
Market risk premium = 15% - 7% = 8%

(iif) What is the alpha of the aggressive stock?

Solution:

Expected return = 0.5 x -5 + 0.5 x 45 = 20%
Required return as per CAPM = 7% + 2.5 (8%) = 27%
Alpha = - 7%

7. The following table gives an analyst's expeatsttirn on two stocks for particular
market returns.

Market Return Aggressive Stock DeferSteek
8% 2% 10%
20% 32% 16%

(i) What is the beta of the aggressive stock?

Solution:

32% - 2%
Beta=——— =25
20% - 8%




(i) If the risk-free rate is 6% and the marketuret is equally likely to be 8% and
20%, what is the market risk premium?

Solution:

The expected return on the market portfolio is:
0.5x8% + 0.5 x 20% = 14%
Since the risk-free rate is 6%, the mariskt premium is 8%

(ii) What is the alpha of the aggressive stock?

Solution:

Expected return on the aggressive stock = 0.5 ¥ 26 x 32% = 17%
Required return = 6% + 8 x 2.5 = 26%
Alpha =17 - 26% = — 9%

MINICASE(1)

Mr. Nitin Gupta had invested Rs.8 million each ish&k Exports and Biswas Industries
and Rs. 4 million in Cinderella Fashions, only aewéefore his untimely demise . As per
his will this portfolio of stocks were to be inited by his wife alone . As the patrtition
among the family members had to wait for one \ssaper the terms of the will, the
portfolio of shares had to be maintained as thegeviier the time being. The will had
stipulated that the job of administering the esfatethe benefit of the beneficiaries and
partitioning it in due course was to be done hg teputed firm of Chartered
Accountants, Talwar Brothers. Meanwhile the widoivthe deceased was very eager to
know certain details of the securities and had éske senior partner of Talwar Brothers
to brief her in this regard. For this purpose tbeiar partner has asked you to prepare a
detailed note to him with calculations using CAPtd,answer the following possible
doubts.

1. What is the expected return and risk (standardadievi) of the portfolio?
2. What is the scope for appreciation in market poicthe three stocks-are they
overvalued or undervalued?

You find that out the three stocks, your firm hlsady been tracking two viz. Ashok
Exports (A) and Biswas Industries (B)-their betasg 1.7 and 0.8 respectively.



Further, you have obtained the following historidata on the returns of Cinderella
Fashions(C):
Period Market return (%) Returnon
Cinderella Fashions (%)

1 10 14
2 5 8
3 (2) (6)
4 (1) 4
5 5 10
6 8 11
7 10 15

On the future returns of the three stocks, youaaite to obtain the following forecast
from a reputed firm of portfolio managers.

State of the Probability Return percentage )

Economy Treasury Ashok Biswas Cinderella  Sensex
Bills Exports  Industries sh#ns

Recession 0.3 7 5 15 ) (10 (2)

Normal 0.4 7 18 8 16 17

Boom 0.3 7 30 12 24 26

Required:

Prepare your detailed note to the senior partner.



Solution:

1)

>.Rc=56 YRm=35
Rc=8

Calculation of beta of Cinderella Fashions stookfithe historical data

Period| Return| Return | Rc-Rc| Rm-Rm| (Rm-RmY | (Rc-Rc)
Rc (% )| Rm (%) x (Rm-Rm)
1 14 10 6 5 25 30
2 8 5 0 0 0 0
3 6) @ | (14 @ 49 98
4 4 @ @) (6) 36 24
5 10 5 2 0 0 0
6 11 8 3 3 9 9
7 15 10 7 5 25 35

Y (Rm-Rmf= 144 ¥ (Rc-Rc)(Rm-Rm)= 196
Rm= 50> = 144/6 =24  Cov(c,m) = 196/6= 32.7

Beta of Cinderella Fashiongc = 32.7/24= 1.36

(2)

Calculation of expected returns, standard deviatend covariances
E(A) =[ 0.3x5] + [0.4x18] +[ 0.3x30] = 17.7

E(B)=[0.3x15] + [0.4x8] + [0.3x12] = 11.3

E(C)=[0.3x(-)10] + [0.4x16] +[0.3x24] = 10.6

E(M)=[0.3x(-)2]+ [0.4x17] + [0.3x26] = 14

oa = [ 0.3(5-17.73 +0.4(18-17.7+0.3(30-17. 12
=[48.4 +0.1+45.41° = 9.7

og = [0.3(15-11.3) + 0.4(8-11.3) +0.3(12-11.3j*2
=[4.11 +4.36+ 0.15f =2.94

oc = [0.3(-10-10.6%0.4(16-10.6) + 0.3(24-10.6§">

= [127.31 +11.66+53.87 = 13.89

om = [0.3(-2-14% +0.4(17-143+0.3(26-143] >

=[76.8 +3.6 +43.2Ff=11.1

Calculation of covariances between the stocks

State of the Prob- | Ra-Ra | Rg-Rs | Rc-Rc | (2)x(3) | (2)x(4)x(B) | (2)x(3)x(5)
Economy | ability X (4)
1) 2 | Q) (4) (5)
Recession| 0.3 -12.7 3.7 -20.6 -14.1 -22.9 78.5
Normal 0.4 0.3 -3.3 5.4 -0.1 7.1 0.6
Boom 0.3 12.3 0.7 13.4 2.6 2.8 49.4
CAB = -11.6 OB,c— -27.2 OAa,C— 128.5




Expected return and standard deviation of the plootf

E(P) = (0.4x17.7) + (0.4x11.3) +(0.2x10.6)= 13.7

6p= [ Wa” Ga” + Wg” 0g°+ W’ 0c” + 2 WaWg Gap +2 WeWe Op.c +2 WaWC oaclt?
=[15.1+ 1.4 +7.7-3.7-4.4+ 20'6]= 6.1

( 3) Determining overpricing and underpricing us®@APM

Ba=17 Ps=0.8 pc=1.36 E(R)=14 R=7%

SML =7+ (14 -7)xBeta

= 7+ 7XxBeta
Required return on Ashok Exports =7 + (7 x 1.7)89 %
Required return on Biswas Industries =7 + (7&)0= 12.6 %
Required return on Cinderella Fashions =7 + (7361 =16.5 %

As the expected return of 17.7 % on Ashok Expartslightly less than the required
return of 18.9 %, its expected return can be exoketd go up to the fair return
indicated by CAPM and for this to happen its mankeéte should come down. So it
is slightly overvalued.

In the case of Biswas Industries stock, as theaggaeturn of 11.3% is again

slightly less than the required return of 12.6t%expected return can be expected to
go up and for this to happen its market price sthaoime down. So it is also slightly
overvalued.

In the case of Cinderella Fashions the expectedtirés 10.6 % against the required
return of 16.5 %. So it is considerably overvalued.




MINICASE(2)

Seth Ratanlal, who was widower and issueless, éfatit substantial wealth as legacy to
his nephew and niece through a will. Detailed indions had been left on how the estate
should be shared between the two , once both ofi ditained the age of majority. A
week before his demise he had taken a fancy taapéal market and had invested a
sizeable amount in equity shares, specifically6Rsillion in Arihant Pharma, Rs.4.8
million in Best Industries and Rs. 1.2 million ie@ury Limited. As the partition among
the siblings had to wait for at least one more yasmrthe girl was still a minor, the
portfolio of shares had to be maintained as thegevier the time being. The will had
entrusted the job of administering the estate Far benefit of the beneficiaries and
partitioning in due course to the reputed firm ¢fa@ered Accountants, Karaniwala and
Karaniwala. Meanwhile the young beneficiaries wesgy eager to know certain details
of the securities and had asked the senior pastnire firm to brief them in this regard.
For this purpose the senior partner has asked yquepare a detailed note to him with
calculations using CAPM, to answer the followinggble doubts.

1. What is the expected return and risk (standardadievi) of the portfolio?
2. What is the scope for appreciation in market poicthe three stocks-are they
overvalued or undervalued?

You find that out the three stocks, your firm hasady been tracking two viz.
Arihant Pharma (A) and Best Industries (B)-theitalsebeing 1.2 and 0.8 respectively.
Further, you have obtained the following historidata on the returns of Century
Limited(C):

Period Market return (%) Return on
Century Limited (%)

1 8 10
2 (6) 8

3 12 25
4 10 (8)
5 9 14
6 9 11

On the future returns of the three stocks, youaaie to obtain the following forecast
from a reputed firm of portfolio managers.

State of the Probability Regufnn percentage ) on

Economy Treasury Arihant Best Century  Nifty
Bills Pharma Industries Lied

Recession 0.2 6 (20) (8) 15 (8)

Normal 0.4 6 18 12 6 51

Boom 0.4 6 30 20 (10) 25




Prepare your report.

Solution:

(3) Calculation of beta of Century Limited stock frohethistorical data

Period| Return| Return | Rc-Rc| Rm-Rm| (Rm-RmY | (Rc-Rc)
Rc (% )| Rm (%) X (Rm-Rm)
1 10 8 0 1 1 0
2 (6) @ | 13 169 26
3 25 12 15 5 25 75
4 8) 10 | (18) 3 9 (54)
5 14 9 4 2 4 8
6 11 9 1 2 4 2

YRc=60 YRm=42
Rm=7c,2 = 212/5 =42.4

Rc=10

Beta of Century Limited3c = 11.4/42.4 = 0.3

Y (Rm-Rmf=212 ¥ (Rc-Rc)(Rm-Rm)=57
Cov(c,m) =57/5=11.4

(4) Calculation of expected returns, standard deviatend covariances
E(A) =[ 0.2x(-)10] + [0.4x18] +[ 0.4x30] = -2+7.22%17.2
E(B)=[0.2x(-)8] + [0.4x12] + [0.4x20] = -1.6 +4.8+= 11.2
E(C)=[0.2x15] + [0.4x6] +[0.4x(-) 10] = 3+2.4- 4E4
E(M)=[0.2x(-)8]+ [0.4x15] + [0.4x25] = -1.6+6.0 €£14.4

o =[0.2(-10-17.2)+0.4(18-17.23+0.4(30-17.5 ]*
= [148 + 0.3+65.51* = 14.6

og = [0.2(-8-11.2§ + 0.4(12-11.8 +0.4(20-11. 4 *2
=[73.7 +0.3+31.01°=10.2

oc = [0.2(15-1.43+0.4(6-1.4F + 0.4(-10-1.43*"2
= [37 +8.5+571?= 9.9
om = [0.2(-8-14.43 +0.4(15-14.4+0.4(25-14.49 12
=[100.4 +0.1 +44.9f = 12.1

Calculation of covariances between the stocks

State of the Prob- | Ra-Ra | Re-Rs | Rc-Rc | (2)x(3)x(4) | (2)x(4)x(5) | (2)x(3)x(5)
Economy | ability
) 2) | (3 4 10
Recession| 0.2 (27.2) (19.2) 13.6 104.4 (52.2) 0)74.
Normal 0.4 0.8 0.8 4.6 0.3 1.5 1.5
Boom 0.4 12.8 | 8.8 (11.4) 45.1 (40.1) (58.4)
OAB =149.8 GB,C:(90.8) (o Worn (1309)

Expected return and standard deviations of thdgimrt




E(P) = (0.5x17.2) + (0.4x11.2) +(0.1x1.4)=8.6+4.3=013.2%
Cp= [WA oA~ + WR“Oop“+ W™ 6c” + 2 WaWpg OAB +2 WeWc OB,C +2 WaWc (SA,C]:L/2
=[53.3+ 16.6 +1.0 + 59.9-7.3-134F 10.5

( 3) _Determining overpricing and underprgcusing CAPM

Ba=1.2 Ps=0.8 Pc=0.3 E(R)=14.4 R=6%

SML =6 + (14.4 -6)xBeta

= 6+ 8.4 x Beta
Required return on Arihant Pharma = 6 + (8.44 X)E216.1%
Required return on Best Industries =6 + (8.448)3= 12.7%
Required return on Century Limited= 6 + (8.44 x P38.5%

As the expected return of 17.2 % on Arihant Phaimalightly more than the
required return of 16.1 %, its expected return lbarexpected to come down to the
fair return indicated by CAPM and for this to happts market price should go up.
So itis slightly undervalued.
In the case of Best Industries stock, as the erdecotturn is slightly less than the
required return of 12.7%, its expected return carekpected to go up and for this to
happen its market price should go down. So itighly undervalued. Century Limited
can be considered as overvalued as its requirednrét far in excess of the expected
return which is likely to drive the market

CHAPTER 10

1. A stock is currently selling for Rs.80. In a §saime it can rise by 50 percent or
fall by 20 percent. The exercise price of a catlampis Rs.90.
(i) What is the value of the call option if thekifee rate is 10 percent? Use the
option-equivalent method.

Solution:




S =Rs.80 u=15 d=0.8
E = Rs.90 r=0.10 R=1.10
G-G 30-0 30
A= = =
(Uu-d)S 0.7 x80 56
uG-dgG 1.5x0-0.8x30
B= = =-31.17
u-d)R 0.7 x 1.10
C=AS+B
30
= x 80 —-31.17
56
=11.69

(i) What is the value of the call option if theskifree rate is 6 percent? Use the
risk-neutral method.

Solution:

[P x 50%] + [(1 — P) x — 20%] = 6%
50P+20P =265 P =0.37
Expected future value of a call
0.37x 30+ 0.63x0=Rs.11.10

Rs.11.10
Current value = = Rs.10.47
1.06

2. An equity share is currently selling for Rs 100.a year’s time it can rise by 30
percent or fall by 10 percent. The exercise priteal option on this share is

Rs.110.

() What is the value of the call option if theki— free rate is 7 percent ? Use the
option — equivalent method.



Solution:

S =100, E=110, u=13, d=09, R=1.07
_ Ci— G . 20-0 _ 20 _ 05
- (u-d)$ =~ 04x100 = 40
g -_UG-dG _ 13x0-09x20 _ -42.06
- (u=-drR 04 x 1.07
cC = A sg+B = 05 x 100 - 42.06 = 7.94
[

(i) What is the value of the call option if thsk-free rate is 6 percent? Use the risk
— neutral method.

Solution:

Px30% + (1-P) x -10% = 6%

30P + 10P - 10 = 6= P=04
Expected future value of call
04x 20 + 0.6 x 0 = Rs. 8.00

Currentvalue = 8 = Rs.7.55
1.06

3. An equity share is currently selling for Rs.6. a year’s time, it can rise by 50

percent or fall by 10 percent. The exercise pota call option on this share is
Rs.70.

a. What is the value of the call option if thekffsee rate is 8 percent? Use the
option-equivalent method.



Solution:

S = Rs.60, E=Rs. 70, u=15, 8, R = 1.08
C- G 20 - 0 20
A = — = =
(u-d)sS (0.6) 60 36
uC- dg@G 15 x 0 - 0.9 x20
B = = = -27.78
(u-dR 0.6 x 1.08
C = AS +B =20/36 x 60 27.78 =Rs.5.55

b. What is the value of the call option, if thekrfsee rate is 6 percent? Use the
risk-neutral method.

Solution:

Px50% + (1-P) x-10% 6 %
50P + 10P- 06=—> P = 0.27

Expected future value of call
027 x 286 073 x0 =054

5.4
Rs. 5.09

Current value
1.06

4. The following information is available for a kaption:
Time to expiration (months) 3

Risk free rate 8%

Exercise price Rs.60
Stock price Rs.70
Call price Rs.14

What is the value of a put option if the time t@eation is 3 months, risk free rate is
8%, exercise price is Rs.60 and the stock pri€&sig0 ?

Hint : Use put-call parity theorem



Solution:

According to put-call parity theorem

Po=Co + E - S
ert

=14 + _60 - 70

e08 x.25

14 + 60 - 70 = Rs.281
1.0202

5. Consider the following data for a certain share:

Price of the stock now =¢$ Rs.80

Exercise price = E =Rs.90

Standard deviation of continuously compounded anmetarn =o = 0.3
Expiration period of the call option = 3 months

Risk-free interest rate per annum = 8 percent

() What is the value of the call option? Use tiemal distribution table and
resort to linear interpolation.

Solution:

$=Rs. 80, E =Rs. 90, r=0.08, =0.3, t=0.25

E
¢ = SN() -—— N(d
dt

In + r +




0.09

-0.1178( 0.08 +—— ) 0.25
2

= = - 0.577
0.3V 0.25
d = d-oVt = -0577 - 08025 = -0.727
N (d) =N (-0.577) N (-0.600) = 0.2743
(N0.550) = 0.2912
(N0.577) = 0.2743 +(0.023/0.050) [0.291Q.2743]
= 0.2821
N(d;) =N (-0.727) N (-0.750) = 0.226
N (-0.700) = 0.2420
(N0.727) = 0.2264 +(0.023 /.050) [.2420262]
= 0.2336
90
G =80 x 0.2821 2336
O.(@XO.ZS
= 2257 - 20.61 = R9aAl.
(i) What is the value of a put option
Solution:
E
P =G - 8 +
ét
90
= Rs. 10.18

= 196 - 86
808 x 025




6. Consider the following data for a certain share.

Current Price =0S =Rs. 80

Exercise Price = E Rs. 90

Standard deviation of continuously compounded almetiarn =0 = 0.5
Expiration period of the call option =3 months

Risk — free interest rate per annum =peent

(i) What is the value of the call option? Use the némistribution table given at
the end of this booklet and resort to linear indéapon.

Solution:

Co

d

d

N(dy)

N(dy)

Co

$=Rs. 80 E =Rs. 90
r=0.06,6 = 0.5, t=0.25
SoN(dl)'_Eré N (d)

In(S [r+02]t -0.1178 {0.06+o.2j'6 0.25
E]+ 2 2

ot 0.5 0.25
=-0.2862
di—c t =-0.2862 - 0.5 0.25 = - 0.5362
N (- 0.2862) N (-0.30) = 0.3821
N (-0.25) = 0.4013
N (-0.2862) =0.3821 + 0.0138 [ 0.4013 — 0.3821]
0.05
=0.3874
N( - 0.5362) N (-0.55) = 0.2912
N (-0.50) = 0.3085
N( - 0.5362) =0.2912 + 0.0138 [ 0.3085 — 0.2912]
0.05
=0.2960
80x0.3874 - 90  x 2960
.06 x 0.25
30.99 - 26.24

Rs. 4.75




(i) What is the value of a put option?

Solution:
Po = G-S9+ E
lGh
= 475 - 80 + 90
X025
= Rs. 1341
7.  Consider the following data for a certain stock:

Price of the stock now 5% Rs.150

Exercise price =E =Rs.140

Standard deviation of continuously compounded ahraiurn =0 = 0.30
Expiration period of the call option = 3 months

Risk-free interest rate per annum = 6 percent

() What is the value of the call option? Use nakmlistribution table and resort to

linear interpolation?

Solution:
Co=SNd)- E N(@
& $ = Rs.150, E = Rs.140, r = 0.06

[, (SYE) + (r +0%,) t 0=0.3,t=0.25

dl =
oVt
0.069 + (0.06 + 0.09/2) 0.25
= = 0.635
0:.25

dy=dh-ovVt = 0.485

N (di) = N (0.635) = 0.7373
N (db) = N (0.485) = 0.6861

140

Co=150x0.7373 -
0gx 0.25

=110.60 — 94.62 = Rs.15.98

N (0.60) = 1 — 0.2743 =257
N (0.65) = 1 — 0.2578 =427
035
N (0.635) = 0.7257 +
.05
= 0.7373
N (0.45) = 1 — 0.3264 = 0.6736
x 0.6861N (0.50) = 1 — 0.3085 = 0.6915
035
N (0.485) = 0.6736 + (.6915 6736)
.05
= 0.6861

(.7422 57p




(i) What is the value of the put option?

Solution:

E
Po=Co— S+
i
140
=15.98 - 150 +
W

= Rs.3.90

8. Lakshmi Limited has a current value of 8000. e Tace value of its outstanding
bonds is 6000. These are 1 year discount bondisamitobligation of 6000 in year
1. The risk-free interest rate is 8 percent arel thriance of the continuously
compounded rate of return on the firm’s asset&ipercent.

What is the present value of Lakshmi Limited’s iegu&, and debtBy?

Solution:
S = Vo N(d1) —Bre™ N (cb)
= 8000N (dy) — 6000e ~ %2 N(d,)
ln (8000 / 6000) + (0.08 x 1) + (0.16/2)
v vo16 xv1
In (1.333) + 0.16
) 0.4
= (0.2874+0.16)/0.4 = 1.1185
N(dh) = N (1.1185)

From the tables

N(1.10) = 1-0.1357 = 0.8643

N(1.15) = 1- 0.1251=0.8749

By linear extrapolation N(1.1185) = 0.8643 +(1.311810)(0.8749-0.8643)/0.05
=0.8643 + 0.003922 = 0.8682




& =  1.1185- 04
= 07185
N() =  N(0.7185)

From the tables

N(0.70) = 1-0. 2420= 0.7580

N(0.75) =1 -0.2264 = 0.7736

By linear interpolation N(0.7185) = 0.7580+ (0.31@70)(0.7736-0.7580)/0.05
= 0.7580+0.005772 = 0.7638

So = 8000 x 0.8682 — (6000 x 0.9231 x 0.7638)
= 2715
Bo = Vo—-S

8000 — 2715 = 5285

MINICASE

On majoring in finance you have got selected aditiamce manager in Navin Exports, a
firm owned by Navin Sharma a dynamic young techaiodrhe firm has been registering
spectacular growth in recent years. With a vievibrtwad base its investments, the firm
had applied for the shares of Universal Industaesaonth back during its IPO and got
allotment of 5000 shares thereof. . Recently MrarBia had attended a seminar on
capital markets organised by a leading bank anddeuided to try his hand in the
derivatives market . So, the very next day yougdiithe firm, he has called you for a
meeting to get a better understanding of the optioarket and to know the implications
of some of the strategies he has heard about. H#®rhe has placed before you the
following chart of the option quotes of Universabtlustries and requested you to advise
him on his following doubts, based on the figureghie chart.

Universal Industries Option Quotes.
(All amounts are in rupees)
Stock Price :350

Calls Puts
Strike Price | Jan Feb| March Jan Feb March
300 50 55 - % - - -
320 36 40 43 3 5 7
340 18 20 21 8 11
360 6 9 16 18 21 23
380 4 5 6 - 43 -

* A blank means no quotation is available



6.

. List out the options which are out-of-the-money.

What are the relative pros and cons (i.e. riskramdard) of selling a call against
the 5000 shares held, using (i)Feb/380 calls vdigudarch 320/ calls ?

Show how to calculate the maximum profit, maximuossl and break-even
associated with the strategy of simultaneously tgngay March/340 call while
selling March/ 360 call?

What are the implications for the firm, if for iasice, it simultaneously writes
March 360 call and buys March 320/put?

What should be value of the March/360 call as pemlack-Scholes Model?
Assume that t=3 months, risk-free rate is 8 peraedtthe standard deviation is
0.40

What should be the value of the March/360 putéf plt-call parity is working?

Solution:

1)

2)

3)

4)

Calls with strike prices 360 and 380 are oudt—tbhe- money.

(i) If the firm sells Feb/380 call on SD6hares, it will earn a call premium of
Rs.25,000 now. The risk howevehéat the firm will forfeit the gains that it
would have enjoyed if the share@rises above Rs. 380.

(it) If the firm sells March 320 calls on 506Bares, it will earn a call premium of
Rs.215,000 now. It should however be areg to forfeit the gains if the
share price remains above Rs.320

Let s be the stock price,gand p the call premia for March/ 340 and March/ 360
calls respectively. When s is greater than 36(h b calls will be exercised and
the profit will be { s-340-p} — { s-360-p } = Rs. 15
The maximum loss will be the initial investmene. p-p, = Rs.5
The break even will occur when the gain on purctiasall equals the net
premium paid

i.e. s-340 =p-p =5 Therefore s= Rs. 345

If the stock price goes below Rs.320, thenfran execute the put option and
ensure that its portfolio value does not go belosv B0 per share. However, if
stock price goes above Rs. 380, the call will bergged and the stocks in the
portfolio will have to be delivered/ sold to mehetobligation, thus limiting the
upper value of the portfolio to Rs. 380 per sh&elong as the share price hovers
between R. 320 and Rs. 380, the firm will lose Rénet premium received) per
pair of call and put.




5)
$=350 E =360 t=0.25 r=0.06=0.40

[ 3{ (046}
0.07+——| x0.25
36

0.40 % 0.25

= (-0.0282 + 0.0375) /0.2 = 0. 0465

d» = 0.0465 -0.40/ 0.25" ~ =-0.1535
Using normal distribution table

N (0.00)=  1-0.5000 = 0.5000

N (0.05) = 1-0.4801=0.5199

Therefore N( 0.0465) = 0.5000 + (0.0465/0.0500).5199 — 0.5000)
= 0.5185

N (- 0.20) = 0.4207

N (-0.15) = 0.4404

Therefore N (-0.1535) = 0.4207 + ( 0.0465/0.0500)4404 — 0.4207)

= 0.4390

E/e'=360/8%%%25=360/1.01765 = 353.75
Co = 350 x 0.5185 — 353.75 x 0.4390 = 181.480 — 155.Rs. 26.18

6) If put- call parity is working, we have B Gy — S + E/é'
Value of the March/360 put = 26.18 -350 + 353.75
= Rs.29.93

CHAPTER 11
1. Matrix Associates is evaluating a project whespected cash flows are as follows:

Year Cash flowRs. in million)
(23)

A WNEFO
~N O 00O

The cost of capital for Matrix Associates is 14qasit.

(i) What is the NPV of the project?




Solution:

6 8 9 7
NPV = -23 + -+ SR JE——

+
(1.14) (1.1%) (1.14 (1.14)

-23 +5.263 + 6.156 + 6.075 + 4.145

-1.361

(i) What is the IRR of the project?

Solution:

When the discount rate is 14 %, the NPV is -1.361
Trying a lower rate of 12%

6 8 9 7

NPV =-23 + -------- + oo + - + -

(1.12) (1.12) (1.12% (1.12)

=-23+5.357 + 6.378 + 6.406 + 4.44941

Trying a still lower rate of 11%
6 8 9 7
NPV = -23 + -------- + e + e + -
(1.11) (1.13) (119 (1.119

=-23 +5.405 + 6.493 + 6.581+ 4.611690.

By linear interpolation we get
0.09
IRR =11+ -------mmmmmmmeee- =11.18%
(0.41 + 0.09)

(ii) What is the NPV* of the project if the reinsement rate is 18 percent?

Solution:

Terminal value = 6(1.18} 8(1.18F + 9(1.18) + 7 = 38.617

NPV* = 38.617 / (1.14)23 = -0.136




(iv) What is the MIRR of the project if the reintegent rate is 18 percent?

Solution:

23 (1+MIRR} = 38.617

(1+MIRRY = 38.617 / 23 = 1.679

MIRR = (1.679Y*— 1 = 13.83%

2. Sigma Corporation is evaluating a project whoseeetqdl cash flows are as

follows:
Year Cash fl@Rs.in million)
0 -16.0
1 3.2
2 4.5
3 7.0
4 8.4

The cost of capital for Sigma Corporation is 12cpet .
(i) What is the NPV of the project?
Solution:

, 32 _ 45 70 84
-16.0 (1.12) (1.1 (1.12% (1.12f

2.8576 + 3.5865 + 4.984 + 5.3424

NPV

0.7705

(i) What is the IRR of the project?

Solution:
At 12% discount rate NPV is 0.7705
Try 13%
NPV = -16 + 3.2(0.885) + 4.5(0.783) + 7(0.693) + 8.4(0.613)
= -16 + 2.832 + 3.5235 + 4.851 + 5.1492
= 0.3557
Try 14%
NPV = -16 + 3.2(0.877) + 4.5(0.769) + 7(0.675) + 8.4(0.592)
= -16 + 2.8064 + 3.4605 + 4.725 + 4.9728
= -0.0353
As this is very nearly zero, the IRR of the projeci4 %




(i) What is the NPV of the project if the reinvestment rate is 16%?

Solution:
Terminal
Value = 32(1.16) + 45116} + 7116} + 8.4
= 32(1561) + 45(1.346) +7(1.16) + 8.4
=  4.9952 + 6.057 +8.12 + 8.4
= 27.5722
NPV = 275722 - 16 = 1.5359
(1.12f

(iv) What is the IRRif the reinvestment rate is 16%?

Solution:

16 (1 + 1RR*

(1+ 1RR*f

*

1RR

27.5722
27.5722
= 1.7233
16
(1.7233)"" -1
1.1457 -1 =1457%

3. Dumas Company is evaluating a project whose exgeash flows are as follows:

Year
0
1
2
3
4

Cash flow
- Rs.700,000
Rs.150,000
Rs.200,000
Rs.300,000
Rs.350,000

The cost of capital for Dumas Company ip&&ent

(i) What is the NPV of the project?




Solution:

- 700,000 1.000 -700,000

150,000 0.893 133,950

200,000 0.797 159,400

300,000 0.712 213,600

350,000 0.636 222,600

29,550
(i)
Solution:
13% 14%
PVIF PV PVIF PV
150,000 0.885 132,750 0.877 131,550
200,000 0.783 156,600 0.769 153,800
300,000 0.693 207,900 0.675 202,500
350,000 0.613 214,550 0.592 207,200
711,800 695,050

711,800760,000
IRR = 13% =+ x 1% = 13.70%
711,800695,050

(i) What is the NPV of the project if the reinvestment rate is 15% ?

Solution:

Terminal value = 150,000 (1.£5+ 200,000 (1.15)+ 300,000 ( 1.1%)
850,000

150,000621) + 200,000 (1.322) + 300,000 (1.150)
+350,000

228,150 264,400 + 345,000 + 350,000
1,1850

871550
NPV * = y - 700,000
(1.12

= Eﬂ.97




(iv)  What is the IRRif the reinvestment rate is 15%?

Solution:
700,000 (1+IRR*) = 1,187,550
(1 + IRR¥) = 1,187,550 / 700,000 =965
IRR* = (1.6965) - 1
= 11413 -1 =14.13%
4. You are evaluating a project whose expected ftasis are as follows:
Year Cash flow
0 -1,000,000
1 200,000
2 300,000
3 400,000
4 500,000

What is the NPV of the project (in '000s) if theabunt rate is 10 percent for year 1
and rises thereafter by 2 percent every year?

Solution:

200 300 400
PVB = + +
(1.10) (1.10) (1.12)  (1.10) @)11.14)

500

(1.10) (1.12) (1.14) (1.16)

= 181.82 + 243.51 + 284.80 + 306.90
= 1017.03 ;
NPV =1,017,030 - 1,000,000 = 17,030

5. The cash flows associated with an investmengjiaen below:
Year Cash flow
Rs.(850,000)
120,000
450,000
360,000
210,000
130,000

ab~hwWNEFO




Calculate the benefit cost ratio of this investmahtthe discount rate is 12
percent.

Solution:

PV of benefits (PVB) =120,000x PVIF (12,1)+450,208VIF (12,2)
+360,000x PVIF (12,3)+210,000x PVIF (12,4)
+130,000x PVIF (12,5)
=107,160+358,650+256,320+133,560+73,710
= Rs. 929,400(A)

Investment = 850,000 (B)
Benefit cost ratio (A/B) = 929,400/850,000 = 1.09
6. The cash flows associated with an investmengjiaren below:
Year Cash flow
0 Rs.(260,000)
1 85,420
2 103,240
3 128,430
4 92,480
5 78,350
Calculate the benefit cost ratio of this investmehtthe discount rate is 18
percent.
Solution:

PV of benefits (PVB) =85,420xPVIF (18,1)+ 103,242IF (18,2)
+128,430xPVIF (18,3)+ 92,480x PVIF (18,4)
+78,350xPVIF (18,5)
=72,351+74,126+78,214+47,720+34,239
= Rs. 306,650(A)

Investment = 260,000 (B)

Benefit cost ratio(A/B) = 306,650/260,000 = 1.18




7. Your company is considering two mutually exclusprejects,A andB. ProjectA
involves an outlay of Rs.250 million which will gerate an expected cash inflow
of Rs.60 million per year for 8 years. Proj&tcalls for an outlay of Rs.100
million which will produce an expected cash inflefvRs.25 million per year for
8 years. The company's cost of capital is 14 pércen

a. Calculate the NPV and IRR of each project

b. What is the NPV and IRR of the differential projétte project that reflects
the difference between Projdgtand Projech)

Solution:

(@) Project A

NPV at a cost of capital of 14%
- 250 + 60 x PVIFA (14,8)
Rs.-250+ 60x 4.639 = Rs.28.34 million

IRR (r ) can be obtained by solving the following equatfior r.
60 x PVIFA ¢,8) =250
PVIFA (r,8) =4.17

From tables we see that when:

r=17 %, RHS = 4.207
r = 18%, RHS =4.078

By extrapolation,
r=17 + (4.207-4.17)/(4.207-4.078) = 17.29 %

Project B

NPV at a cost of capital of 14%
-100 + 25 x PVIFA (14,8)
Rs.15.98 million

IRR (') can be obtained by solving the equation
25 x PVIFA ¢',8) = 100
PVIFA (' ,8) =4

From tables we see that when:

r' =18 %, RHS = 4.078

r =19%, RHS = 3.954

By extrapolation,

r' =18 + (4.078-4)/(4.078- 3.954) = 18.63 %




(b)

Difference in capital outlays between projects A &nis Rs.150 million
Difference in net annual cash flow between projécend B is Rs.35 million.
NPV of the differential project at 14%

-150 + 35 x PVIFA (14,8)
Rs.12.37 million

IRR (') can be obtained by solving the equation

35x PVIFA ("8) = 150

PVIFA (" ,8) = 4.286
From tables we see that when:

r.”
r.”

=16 %, RHS =4.344
=17%, RHS =4.207

By extrapolation,

rH

=16 + (4.344-4.286)/(4.344- 4.207) = 16.42 %

8. Your company is considering two projed$ and N. Each of which requires an
initial outlay of Rs.240 million. The expected kasflows from these projects
are:

Year Project M Project N

1 85 100
2 120 110
3 180 120
4 100 90

a. What is the payback period for each of the profects

b. What is the discounted payback period for eacthefprojects if the cost of
capital is 15 percent?

c. If the two projects are independent and the costpftal is 15 percent, which
project(s) should the firm invest in?

d. If the two projects are mutually exclusive and tlst of capital is 12 percent,
which project should the firm invest in?

e. If the two projects are mutually exclusive and tlst of capital is 20 percent,
which project should the firm invest in?

f. If the cost of capital is 13 percent, what is thedified IRR of each project?

Solution:

(b)

Project M

The pay back period of the project lies betweam@ 3 years. Interpolating in
this range we get an approximate pay back pefi@ll® years.

Project N

The pay back period lies between 2 and 3 yeatgrgalating in this range we
get an approximate pay back period of 2.25 years.




Project M

Cost of capital = 15 % p.a
Year | Cash flow| PV of cash flow| Cumulative PV of
cash flow
1 85 73.91 73.91
2 120 90.74 164.65
3 180 118.35 283
4 100

Discounted pay back period (DPB) lies between 2Zapeéars. Interpolating in
this range we get an approximate DPB of 2.64 years.

Project N
Cost of capital = 15 % p.a
Year | Cash flow| PV of cash flow| Cumulative PV of]
cash flow
1 100 86.96 86.96
2 110 83.18 170.14
3 120 78.90 249.04
4 90

Discounted pay back period (DPB) lies between 2Zapeéars. Interpolating in
this range we get an approximate DPB of 2.89 years.

(c) Project M
Cost of capital = 15% per annum

NPV = - 240 + 85 x PVIF (15,1)
+ 120 x PVIF (15,2) + 180 x PVIF (15,3)
+ 100 x PVIF (15,4)
= -240 + 85 x 0.870+120 x 0.756 + 180 x0.658
+ 100 x 0.572
Rs. 100.31million

Project N
Cost of capital = 12% per annum
NPV =-240 + 100 x PVIF (15,1)

+ 110 x PVIF (15,2) + 120 x PVIF (15,3)
+ 90 x PVIF (15,4)

=- 240 + 100 x0.870+ 110 x 0.756 + 120 x 0.658
+90x 0.572

= Rs. 60.6 million

Since the two projects are independent and the dffRdéch project is positive,




(d)

()

(f)

both the projects can be accepted. This assuraethfre is no capital constraint.

Project M

Cost of capital = 12% per annum
NPV = Rs.123.23 million
Project N

Cost of capital = 10% per annum
NPV = Rs.79.59 million

Since the two projects are mutually exclusive, wechto choose the project with
the higher NPV i.e., choose project M.

NOTE The MIRR can also be used as a criterion of nfierithoosing between
the two projects because their initial outlayseqgeal.

Project M
Cost of capital = 15% per annum
NPV = 66.56 million
Project N
Cost of capital: 15% per annum
NPV = Rs.32.57 million

Again the two projects are mutually exclusive v@choose the project with the
higher NPV, i.e., choose project M.

Project M

Terminal value of the cash inflows: 579.27

MIRR of the project is given by the equation
240 (1 + MIRR} = 579.27
i.e., MIRR = 24.64 %

Project N

Terminal value of the cash inflows: 510.35

MIRR of the project is given by the equation
240 (1+ MIRR} = 510.35
i.e., MIRR = 20.76 %




If an equipment costs Rs.350,000 and lasts Gyadat should be the minimum
annual cash inflow before it is worthwhile to puask the equipment ? Assume

9.
that the cost of capital is 12 percent
Solution:
Let NCF be the minimum constant annual net caslv fthat justifies the
purchase of the given equipment. The value of N@f loe obtained from the
equation
NCF x PVIFA (12,6) = 350,000
NCF = 350,000/4.111
= 85,137
If an equipment costs Rs.2.000,000 and lastged@s, what should be the

10.
minimum annual cash inflow before it is worthwhitepurchase the equipment ?

Assume that the cost of capital is 14 percent

Solution:
Let NCF be the minimum constant annual net cash that justifies the
purchase of the given equipment. The value of N&Fh®e obtained from the

equation
2,000,000
2,000,000/ 4.639

431,127

NCF x PVIFA (14,8)
NCF
How much can be paid for a machine which brimgan annual cash inflow of
Rs.50,000 for 8 years ? Assume that the disa@tetis 15 percent.

11.

Solution:

Definel as the initial investment that is justified inabn to a net annual cash
inflow of Rs.50,000 for 8 years at a discount @t&5% per annum. The value

of I can be obtained from the following equation
I

50,000 x PVIFA (15,8) =
= 50,000 x 4.487 = Rs. 224,350

ie.,l
How much can be paid for a machine which brimgan annual cash inflow of

Rs.600,000 for 12 years ? Assume that the disaqatmis 16 percent.

12.




Solution:

Definel as the initial investment that is justified inabn to a net annual cash
inflow of Rs.600,000 for 12 years at a discoute & 16% per annum. The value
of I can be obtained from the following equation

600,000 x PVIFA (16 ,12) = |
ie.,l = 600,000 x 5.197 = Rs. 3,118,200

CHAPTER 12

MINICASE 1

Metaland is a major manufacturer of light commeregéhicles. It has a very strong R&D
centre which has developed very successful modethd last fifteen years. However,
two models developed by it in the last few yearsvehaot done well and were
prematurely withdrawn from the market.

The engineers at its R&D centre have recently ldgesl a prototype for a new
light commercial vehicle that would have a capaoity tons.

After a lengthy discussion, the board of direstof Metaland decided to carefully
evaluate the financial worthwhileness of manufanturthis model which they have
labeled Meta 4.

You have been recently hired as the executivistags to Vijay Mathur, Managing
Director of Metaland. Vijay Mathur has entrusteduywith the task of evaluating the
project.

Meta 4 would be produced in the existing factethjich has enough space for one
more product. Meta 4 will require plant and machyrteat will cost Rs.400 million. You
can assume that the outlay on plant and machingirpevincurred over a period of one
year. For the sake of simplicity assume that 5Cceydr will be incurred right in the
beginning and the balance 50 percent will be iremlrafter 1 year. The plant will
commence operation after one year.

Meta 4 project will require Rs.200 million towagtoss working capital. You can
assume that gross working capital investment veitiuo after 1 year.

The proposed scheme of financing is as follo®s.200 million of equity, Rs.200
million of term loan, Rs.100 million of working cé@l advance, and Rs.100 million of
trade credit. Equity will come right in the begingiby way of retained earnings. Term
loan and working capital advance will be raisethatend of year 1.

The term loan is repayable in 8 equal semi-anmstblments of Rs.25 million
each The first instalment will be due after 18 monthsraising the term loan. The
interest rate on the term loan will be 14 percent.

The levels of working capital advance and tragelic will remain at Rs.100 million
each, till they are paid back or retired at the eh8l years, after the project commences,
which is the expected life of the project. Workicapital advance will carry an interest
rate of 12 percent.



Meta 4 project is expected to generate a revehlsd50 million per year. The
operating costs (excluding depreciation and taaes)expected to be Rs.525 million per

year.

For tax purposes, the depreciation rate on fixsis will be 25 percent as per the
written down value method. Assume that there isther tax benefit.

The net salvage value of plant and machinery peeted to be Rs.100 million at
the end of the project life. Recovery of workingital will be at book value.

The income tax rate is expected to be 30 percent.

Vijay Mathur wants you to estimate the cash flomanf three different points of

view:

a. Cash flows from the point of all investors (ahiis also called the explicit cost
funds point of view).
b. Cash flows from the point of equity investors.

Solution:
Cash Flows from the Point of all I nvestors
Item 0 1 2 3 4 5 6
1. Plant and equipment (200) (200)
2. Net working capitall (1200)
3. Revenue 750 750 750 750 750
4. Operating costs 525 525 525 525 525
5. Depreciation 100 75 56.3 42.2 31.6
6. Profit before tax 125 150 168.7 828 1934
7. Profit after tax 87.5 105 118.1128.0 1354
(0.7 x 6)
8. Net salvage value 100
of plant and
equipment
9. Recovery of net
working capital 100
10. Initial investment (200) (300)
11. Operating cash
flow (7 +5) 187.5 180 174.4 170.2 167
12. Terminal cash
inflow 200
13. Net cash flow (200) (300) 187.5 180 1744 170.2 367




Cash Flows from the Point of Equity I nvestors

Item 0 1 2 3 4 5 6
1. Equity funds (200)
2. Revenues 750 750 750 750 750
3. Operating costs 525 525 525 525 525
4. Depreciation 100 75 56.3 42.2 31.6
5. Interest on

working capital 12 12 12 21 12
6. Interest on term loan 28 26.3 19.3 123 3 5
7. Profit before tax 85 111.7 137.4 1585 176.
8. Profit after tax 59.5 78.2 96.2 111 123.3
9. Net salvage value of

plant & equipment 100
10. Recovery of working

capital 200
11. Repayment of term

loans 50 50 50 50

12. Repayment of
working capital

advance 100
13. Retirement of trade
credit 100

14. Initial investment (1 (200)
15. Operating cash
inflows (8 + 4) 159.5 153.2 1525 153.2 54

16. Liquidation &
retirement cash
flows (50) (50) (50) 50
(9+10-13-14-15b)

17. Net cash flow (200) - 1595 103.2 102.5 103.2 204.9




MINICASE 2

Max Drugs Limited is a leader in the bulk drug istty. It manufactures a range of bulk
drugs, technically called APIs (active pharmaceltingredients). Max is considering a
new bulk drug called MBD-9.

You have recently joined Max as a finance offiaed you report to Prakash Singh,
Vice President (Finance), who coordinates the ahpitdgeting activity. You have been
asked to develop the financials for MBD-9.

After discussing with marketing, technical, antestpersonnel, you have gathered
the following information.

The MBD-9 project has an economic life of 5 ye#irsvould generate a revenue of
Rs.50 million in yearl which will rise by Rs.10 twoh per year for the following two
years. Thereafter, revenues will decline by Rs.1llom per year for the remaining two
years. Operating costs (costs before depreciatiterest, and taxes) will be 60 percent of
revenues. MBD-9 is expected to erode the revenfias existing bulk drug. Due to this
erosion there will be a loss of Rs.4 million peaydy way of contribution margin for
5 years. While there may be some other impacts eds they may be ignored in the
present analysis.

MBD-9 will require an outlay of Rs.40 million ingnt and machinery right in the
beginning. The same will be financed by equity &dh loan in equal proportions. The
term loan will carry an interest of 8 percent penam and will be repayable in 4 equal
annual instalments, the first instalment fallinge@u the end of year 1.

For tax purposes, the depreciation rate will bep&tcent as per the written down
value method. The net salvage value of plant anchmary after 5 years is expected to
be Rs.20 million.

The net working capital requirement will be 20 geet of revenues. Assume that
the investment in net working capital will be magdht in the beginning of each year and
the same will be fully financed by working capisalvance carrying an interest rate of 10
percent per annum. At the end of 5 years the wgrkapital is expected to be liquidated
at par. The effective tax rate is 30%

Required
1. Estimate the net cash flows relating to explicistclunds (investor claims) over

the 5-year period.
2. Estimate the net cash flows relating to equity dlier5-year period.



Solution:

Net Cash Flows Relating to Explicit Cost Funds

Rs.in million)
0 1 2 3 4 5
1. Fixed assets (40.0
2. Net working
capital (10.0) (2.0) (2.0) 2.0 2.0
3. Revenues 50.0 60.0 70.0 60.0 50.(
4. Operating costs 30.0 36.0 42.0 36/0 .030
5. Loss _of contribution 4.0 4.0 4.0 4.0 4.0
margin
6. Depreciation 6.0 51 4.34 3.68 3.1
7. Profit before tax 10.0 14.9 19.66 16.32 12.87
8. Tax 3.0 4.47 5.90 4.90 3.84
9. Profit after tax 7.0 10.43 13.76 11.42 9.01
10. Net salvage value of
. 20.0
fixed assets
11. Recqvery of. 10.0
working capital
12. Initial outlay &
working capital (50.0) (2.0) (2.0) 2.0 2.0
13. Operating cash 130 | 1553 | 18.10 151] 1214
flow (9 + 6)
14. Terminal cash inflow
(10 + 11) 30.00
15. Net cash flow (50.0) 11.0 13.53 20.10 17.1 42.14




Net Cash Flows Relating to EqUiRs.in million)

AW NP

o 01

12.

13.

14.

15.
16.

17.

18.

0

. Equity funds (20.0)
. Revenues

. Operating costs
. Loss of contribution

margin

. Depreciation
. Interest on working

capital advance

. Interest on term

loan

. Profit before tax
. Tax

10.
11.

Profit after tax

Net salvage value of

fixed assets

Net salvage value of

current assets

Repayment of term

loan

Repayment of workir

capital advance

Initial investment (1)  (20.0)
Operating cash flows

(10 + 5)

Liquidation &

retirement cash flows
(11+12-13-14)

Net cash flow (20.0)
(15+16+17)

1

50.0
30.0
4.0

6.0
1.0

1.6
7.4

2.22
5.18

5.0

11.18

(5.0)

6.18

2
60.0
36.0
4.0

5.1
1.2

1.2

12.5
3.75
8.75

5.0

13.85

(5.0)

8.85

3
70.0
42.0
4.0

4.34
1.40

0.8

17.46
5.24
12.22

5.0

16.56

(5.0)

11.56

4 5
60.0 50.0
36.0 300
4.0 4.0
3.68  33.4
1.20 1.00
0.4 -
14.72 11.87
4.42 3.56
10.30 8.31
20.0
10.0
5.0 -
10.0
13.98  11.44
(50)  20.0
8.98  31.44




MINICASE 3

Medipharm, a pharmaceutical company, is considetimg manufacture of a new
antibiotic preparation, M-cin, for which the follavg information has been gathered.

M-cin is expected to have a product life cycleigéfyears and thereafter it would
be withdrawn from the market. The sales from tmeppration are expected to be
as follows:

Year Sales ( Rs in million)
50

100

150

100
50

O~ WNBRF

The capital equipment required for manufacturingill-will cost Rs.80 million
and it will be depreciated at the rate of 25 perqmr year as per the WDV
method for tax purposes. The expected net salvalye wf the capital equipment
after 5 years is Rs.20 million.

The net working capital requirement for the projsatxpected to be 25 percent of
sales. The net working capital will be adjustedhra beginning of the year in
relation to the expected sales for the year. Fampte, the net working capital at
the beginning of year 1 (i.e at the end year 0) bél Rs.12.5 million, that is 25
percent of the expected revenue of Rs.50.0 mifboryear 1.

The accountant of the firm has provided the follogvcost estimates for M-cin :

Raw material cost : 40 percent of sales
Variable labour cost 10 percent of sales
Fixed annual operating: Rs.4 million

and maintenance cost

Overhead allocation 10 percent of sales

(excluding depreciation
maintenance, and interest)

While the project is charged an overhead allocatignis not likely to
have any effect on overhead expenses as such
The manufacture of M-cin would use some of the comifacilities of the firm.
The use of these facilities will necessitate redgcthe production of other
pharmaceutical preparations of the firm. This wilkan a reduction of Rs.10
million of contribution margin from those prepacats.
The tax rate applicable for this project is 30 peaic

(a) Estimate the post-tax incremental cash flows ofptmect viewed from the
point
of all investors(which is also called thekoit cost funds point of view).

(b) To calculate the cash flows from the point of gguivestors, what additional
information would you need ?



Solution:

Cash Flows from the Point of All Investors

ltem 0 1 2 3 4 5
1. Fixed assets (80)
2. Net working capit-
al level 12.5 25.0 37.5 250 125 -
3. Investment in net
working capital (12.5) (22.5) (12.5) 12.5 12.5 -
4. Sales 50.00 100.00 50.Q0 100.00 50.00
5. Raw material cost 20.00 40.00 60.00 40.00 20.00
6. Variable labour
cost 5.00 10.00 15.00 10.00 5.00
7. Fixed annual opef-
ating cost 4.00 4.00 4.00 4.00 4.00
8. Depreciation 20.00 15.00 11.25 8.44 6.33
9. Loss of contribu-
tion margin 10.00 10.00 a1 10.00 10.00
10. Profit before tax (9.00) 21.00 49.75 27.56 4.67
11. Profit after tax (6.30) 14.70 34.83 19.29 3.27
12. NSV of fixed
assets 20.00
13. Recovery of NWIC
at the end 125
14. Initial investment
in fixed assets (80)
15.A Inv. In NWC (12.5) (12.5) 2(b) 12.5 12.5
16. Cash flow from
operation (11+8 13.7 29.70 46.08 27.73 9.60
17. Terminal cash
flow (12+13) 325
Net Cash Flow (92.5) 1.20 17.20 58.58 40.23 42.10

b. The additional information needed for calcugtihe cash flow from the point of
view of equity investors are:
- Equity funds committed to the project
Interest cost on all borrowings
Repayment /retirement schedule of all borrowings taade creditors
Net salvage value of all current assets
Preference dividend and redemption of preferenpéata




MINICASE 4

Zesna Auto Ltd is considering the manufacture afiesv bike, Gale, for which the
following information has been gathered.

Gale is expected to have a product life cycle ok fyears after which it will be
withdrawn from the market. The sales from thisdora is expected to be as follows:

Year 1 2 3 4 5
Sales (Rs. in million) 700 850 1100 1000800

The capital equipment required for manufacturingeGasts Rs.600 million and
it will be depreciated at the rate of 25 percentymar as per the WDV method
for tax purposes. The expected net salvage vatae &afyears is Rs.100 million.
The working capital requirement for the projeceipected to be 10% of sales.
Working capital level will be adjusted at the beuimg of the year in relation to
the sales for the year. At the end of five yearstkimg capital is expected to be
liquidated at par, barring an estimated loss obRsllion on account of bad debt,
which of course, will be tax-deductible expense.

The accountant of the firm has provided the follogvestimates for the cost of
Gale.

Raw material cost 40 percent of sales
Variable manufacturing cost . 20 percergalés
Fixed annual operating and : Rs.2.5 millio
maintenance costs

Variable selling expenses : 15 percent of
sales

The tax rate for the firm is 30 percent.

Required:

(a) Estimate the post-tax incremental cash flows fer pnoject to manufacture
Gale.
(b) What is the NPV of the project if the cost of capis 18 percent?



Solution:

Cash flows for the Gale Project

(Rs. in million)

Year 0 1 2 3 4 5
1. Capital equipment 60(
2. Level of working capital 70 85 110 100 8( 1
3. Revenues 700 850 1100 1000 80
4. Raw material cost 280 340 440 4Q0 32
5. Variable manufacturing cost 14( 170 220 200 O 14
6. Operating and maintenance cost 25 215 2.5 P.2.5
7. Variable selling expenses 10% 127.5 165 150 0 11
8. Depreciation 150 112.% 84.4 6313 47
9. Bad debt loss 5
10.Profit before tax 22.5 97.5 188{1 184.2 145.
11.Tax 6.8 29.25| 56.4 55.3 435
12.Profit after tax 15.7 68.2% 131/7 128.9 101
13.Net Salvage Value of Capital 100

Equipment
14.Recovery of Working Capital 73
15.Initial Investment (600
16.0Operating cash flow (12+8+9) 165.70 18075 216.192.2| 154.0
17. Terminal cash flow (13 + 14) 175
18. Working Capital investment (70) (a5 (25 10 20
19. Net cash flow

(15+16 +17 + 18) (670) | 150.7 | 155.75| 226.1 | 212.2 | 329

150.70 155.75 226.1 212.2 329

() NPV = -670+ +

+
V18 (1.18)

-39.56

+ +
(1.18) (1.18)  (1.18)
-670 + 127.71 + 111.86 + 137.61169.45 + 143.81

oo




MINICASE 5

Phoenix Pharma is considering the manufacturenefradrug, Torrexin, for which the
following information has been gathered

Torrexin is expected to have a product life cydidive years after which it will
be withdrawn from the market. The sales from thisgdare expected to be as
follows:

Year 1 2 3 4 5
Sales (Rs in million) 100 150 200 150 100

The capital equipment required for manufacturingrdxin is 120 million and it
will be depreciated at the rate of 25 percent garyas per the WDV method for
tax purposes. The expected net salvage valuemftears is Rs.30 million

The working capital requirement for the projeceigpected to be 20 percent of
sales. Working capital level will be adjusted aé theginning of the year in
relation to the sales for the year. At the end ieé fyears, working capital is
expected to be liquidated at par, barring an estichdoss of Rs.5 million on
account of bad debt which, of course, will be taxhactible expense

The accountant of the firm has provided the follogvestimates for the cost of
Torrexin

Raw material cost : 40 percent of sales
Variable manufacturing : 10 percent of sales
cost

Fixed annual operating and : Rs.8 million
maintenance costs

Variable selling expenses : 10 percent of sales

The tax rate for the firm is 30 percent

Required :

(a) Estimate the post-tax incremental cash flows fergtoject to manufacture
Torrexin
(b) What is the NPV of the project if the cost of capis 15 percent?



Solution:

(a)
0 1 2 3 4 5
1. Capital equipment (120)
2. Level of working capital 20 30 40 30 20
(ending)
3. Revenues 100 150 200 150 100
4. Raw material cost 40 60 80 60 40
5. Variable mfrg cost 10 15 20 15 10
6. Fixed annual operating and 8 8 8 8 8
maintenance costs

7. Variable selling expenses 10 15 20 15 0]
8. Bad debt loss - - - - 5
9. Depreciation 30 225 169 127 95
10. Profit before tax 2 295 551 393 175
11. Tax 0.6 8.9 16,5 11.8 5.3
12. Profit after tax 14 206 386 275 1242
13. Net salvage value of capital 30.0

equipment
14. Recovery of working capital 150
15. Initial investment (120)
16. Operating cash flow 314 431 555 40.2 26.f

(12+8+9)
17. A Working capital 20 10 10 (10) (10
18. Terminal cash flow (13+14) 45|0
19. Net cash flow (140) 214 331 655 502 71f

(15+ 16 + 17 + 18)

21.4 33.1 65.5 50.2 71.7
(b) NPV =-140 + + + + +
(1.15)  (1.1%) (115 (1.15f (1.15)
=-140+18.6 + 25.0 + 43.1 + 28.7 + 35.6
= Rs 11.0 million




MINICASE 6

Malabar Corporation is determining the cash flowdroject involving replacement of
an old machine by a new machine. The old machingltoa few years ago has a book
value of Rs.1,200,000 and it can be sold to realipest tax salvage value of Rs.800,000.
It has a remaining life of four years after whit¢h net salvage value is expected to be
Rs.500,000. It is being depreciated annually ate of 20 percent the WDV method. The
working capital associated with this machine is7R8,000.

The new machine costs Rs.5,000,000. It is expetctddich a net salvage value of
Rs.2,500,000 after four years. The depreciatioa agiplicable to it is 20 percent under
the WDV method. The new machine is expected taglaisaving of Rs.800,000 annually
in manufacturing costs (other than depreciatiord.Tihcremental working capital
associated with the new machine is Rs.200,000.t3heate applicable to the firm is 34
percent.

(a) Estimate the cash flow associated with the replac¢project.
(b) What is the NPV of the replacement project if thestcof capital is 15
percent?

Solution:

(a) A. Initial outlay (Time 0)

I. Cost of new machine Rs. 5,000,000
il. Salvage value of old machine 800,000
ii Incremental working capital requirement 200,000
V. Total net investment (=i — ii + iii) 4,90

B. Operating cash flow (years 1 through 4)

Year 1 2 3 4

I. Post-tax savings in
manufacturing costs 528,000 528,000 528,000 528,000

ii. Incremental
depreciation 760,000 608,000 486,400 389,120

iii. Tax shield on
incremental dep. 258,400 206,720 165,376 132,301

iv. Operating cash
flow (i + iii) 786,400 734,720 693,376 660,301




(b)

D.

Year
NCF

NPV of the replacement project

Terminal cash flow (year 4)

i Salvage value of new machine Rs.  2,500,00(
il. Salvage value of old machine 500,000
iii. Recovery of incremental working capital 200,000
iv. Terminal cash flow (i —ii + iii) 2,20000

Net cash flows associated with the replacemeneptdjn Rs)

0 1 2 3 4
(4,900,000) 786,400 734,720 693,376 2,860,301

- 4,900,000 + 786,400 x PVIF (15,1)
+ 734,720 X PVIF (15,2)
+ 693,376 x PVIF (15,3)
+ 2,860,301 X PVIF (15,4)
- Rs.1,568,050




MINICASE 7

Sangeeta Enterprises is determining the cash towa foroject involving replacement of
an old machine by a new machine. The old machingltoa few years ago has a book
value of Rs.2,800,000 and it can be sold to readispost tax salvage value of
Rs.2,200,000. It has a remaining life of five yeafter which its net salvage value is
expected to be Rs.900,000. It is being depreciatedially at a rate of 30 percent the
WDV method. The working capital associated witls tmachine is Rs.1.000,000.

The new machine costs Rs.8,000,000. It is expetctddich a net salvage value of
Rs.3,500,000 after five years. The depreciatioa ggplicable to it is 25 percent under
the WDV method. The new machine is expected togbensaving of Rs.1,000,000
annually in manufacturing costs (other than deptémn).The incremental working
capital associated with the new machine is Rs.®00,0he tax rate applicable to the firm
is 33 percent.

(a) Estimate the cash flow associated with the replaceproject.

(b) What is the NPV of the replacement project if thetof capital is 14 percent?

Solution:

(a) A. Initial outlay (Time 0)

I. Cost of new machine Rs. 8,000,000
il. Salvage value of old machine 2,200,000
ii Incremental working capital requirement 600,000
V. Total net investment (=i — ii + iii) 6,40@N0

E. Operating cash flow (years 1 through 4)

Year 1 2 3 4 5

I. Post-tax savings in
manufacturing costs 1,000,000 1,000,000 0o 1,000,000 1,000,00
ii. Depreciation on

new machine 2,000,000 1,500,000 1,125,000 843,750 632,813
iii. Depreciation on
old machine 840,000 588,000 411,600 288,120 201,68
iv.Incremental
dereciation 1,160,000 912,000 713,40 555,630 431,129
v.Tax shield on
incremental dep. 382,800 300,960 5,88 183,358 142,27

iv. Operating cash
flow( i +v) 1,382,800 1,300,960 1,235,422 1,183,358 1,142,271




F. Terminal cash flow (year 5)

i Salvage value of new machine Rs. 3,500,000
il. Salvage value of old machine 900,000
iii. Recovery of incremental working capital 600,000
iv. Terminal cash flow (i —ii + iii) 3,20000

G. Net cash flows associated with the replacemeneptdjn Rs)

Year 0 1 2 3 4 5

NCF (6,400,000) 1,382,800 1,300,960 1,235,422,183,358 4,342,273
(c) NPV of the replacement project

(6,400,000)+ 1,382,800x PVIF (14,1)+ 1,300,960x P\14,2) + 1,235,422x
PVIF (14,3)+ 1,183,358x PVIF (14,4) +4,342,273x P\14,5)

= - Rs.398,749

8. A machine costs Rs.250,000 and is subject tepmediation rate of 24 percent
under the WDV method. What is the present valutheftax savings on account
of depreciation for a period of 5 years if the tate is 34 percent and the discount
rate is 16 percent?

Solution:
Tax shield (savings) on depreciation (in Rs)
Depreciation Tax shield PV of tax sthiel
Year charge (DC) =0.34 xDC @ 16% p.a.
1 60,000 20,400 17,586
2 45,600 15,504 11,522
3 34,656 11,783 7,549
4 26,339 8,955 4,946
5 20,017 6,806 3,240
44,843
Present value of the tax savings on account afedégiion = Rs.44,843




9. A machine costs Rs.680,000 and is subject tepaediation rate of 27 percent
under the WDV method. What is the present valutheftax savings on account
of depreciation for a period of 4 years if the tate is 36 percent and the discount

rate is 18 percent?

Solution:
Tax shield (savings) on depreciation (in Rs)

Depreciation Tax shield PV of tax sthiel
Year charge (DC) =0.36 x DC @ 18% p.a.

1 183,600 66,096 56,014

2 134,028 48,250 34,652

3 97,840 35,222 21,437

4 71,423 25,712 13,262

125,365
Present value of the tax savings on account afededion = Rs.125,365

CHAPTER 13

1. A project requires an investment of 500,000. Whi selling price is 70 and the
unit variable cost is 35. Fixed costs other thaprel@ation will be 280,000 per
year. Depreciation will be 80,000 per year for paxposes. The life of the project
is 5 years. The effective tax rate is 33 percehe Gost of capital is 14 percent.
What is the financial break-even point?

Solution:

Variable cost = 0.5 of sales (S)

Contribution = 0.5 of sales (S)

Fixed cost = 280,000

Depreciation = 80,000

Pre-tax profit = 0.5 S — 280,000 — 80,000 =9:5360,000

Cash flow (0.5 S -360,000) (1-0.33) + 80,000
= 0.335S-161,200

PV of cash flow = (0.335S-161,200) PVIEA%, 5)

= (0.335S-161,200) x 3.433

Equating this with the initial investment, we get
(0.335 S -161,200) x 3.433 = 500,000
(0.335 S -161,200) = 145,645.21

S =915,955.85




2. A project requires an investment of 800,000. Tih# selling price is 50 and the
unit variable cost is 25. Fixed costs other thaprel@ation will be 250,000 per
year. Depreciation will be 85,000 per year for paxposes. The life of the project
is 6 years. The effective tax rate is 20 percehe Gost of capital is 12 percent.
What is the financial break-even Point?

Solution:
Variable cost = 50 percent of sales (S)
Contribution margin = 50 percent of sales (S)
Fixed costs = 250,000
Depreciation = 85,000
Pre-tax profit = (0.5S - 250,000 — 85,000)
Cash flow = (0.5S - 335,000) 0.8 + 85,000
= 0.4S - 183,000

Present value of cash flows is
(0.45 - 183,000) x 4.111
Equating this with the initial investment of 80000@e get
1.6444 S — 752313 =800,000
S = 943999.6

3. A project requires an investment of 500,000. Thé& selling price is 70 and the unit
variable cost is 35. Fixed costs other than deptieci will be 280,000 per year.
Depreciation will be 80,000 per year for tax pugmsThe life of the project is 5 years.
The effective tax rate is 33 percent. The costapital is 14 percent. What is the financial
break-even point?

Solution:

Variable cost = 0.5 of sales (S)

Contribution = 0.5 of sales (S)

Fixed cost = 280,000

Depreciation = 80,000

Pre-tax profit = 0.5 S — 280,000 — 80,000 =9:5360,000

Cash flow (0.5 S -360,000) (1-0.33) + 80,000
= 0.335S-161,200

PV of cash flow = (0.335S-161,200) PVIEA%, 5)

= (0.335S-161,200) x 3.433

Equating this with the initial investment, we get
(0.335 S -161,200) x 3.433 = 500,000
(0.335 S -161,200) = 145,645.21

S =915,955.85




4. You are the financial manager of Navneet Limitddvneet is planning to set up
a factory at Aurangabad. Your project staff hasettgped the following cash
flow forecast for the factory.
Cash Flow Forecast fdlavneet’s factory
Rs. in million
Year O Years 1 - 10
Investment (500)
Sales 400
Variable costs (60% of sales) 240
Fixed costs 60
Depreciation (assumed at 10% of investment perrahnu 50
Pre-tax profit 50
Tax ( at a rate assumed at 30 % of pre-tax profit) 15
Profit after tax 35
Cash flow from operations 85
Net cash flow 85
What is the NPV of the project? Assume that the obsapital is 15 percent. The
range of values that the underlying variables e&e ts shown below:
Underlying Variable Pessimistic Expected Optimistic
Investment 400 500 700
(Rs. in million)
Sales (Rs. in million) 250 400 650
Variable cost as a percent 70 60 55
of sales
Fixed costs (Rs. in million) 65 60 50
Cost of capital (%) 18 15
a. Calculate the effect of variations in the valeésthe underlying variables on
NPV.
b. Calculate the accounting break-even point.
Solution:
Expected Optimistic Pessimistic
Scenario Scenario Scenario
1. Investment 500 400 700
2. Sales 400 650 250
Variable costs as a pecentage of sales 60 55 o 7
3. Variable costs 240 357.5 175
4. Fixed costs 60 50 65
5. Depreciation(assumed at 10% of investment 50 40 70
per annum)




6. Pre-tax profit 50 202.5 -60

7. Tax( at a rate assumed at 30 % of prertax 15 60.75 -18
profit)

8. Profit after tax 35 141.75 -42

9. Annual cash flow from operations 85 181.75 28
10. Net present value -73.40 626.93 -574.17

Assumptions: (1)

(b)

(2)

3)

The useful life is assumed to @gdars under all three
scenarios. It is also assumed that the salvalge of the

investment after ten years is zero.

The investment is assumed to be depreciat&@%tper annum;

and it is also assumed that this method and ratlemfeciation are
acceptable to the IT (income tax) authorities.
It is assumed that only loss on this project loa offset against the

taxable profit on other projects of the company] #s the
company can claim a tax shield on the loss in #meesyear.

Accounting break even point (under ‘expectegnsrio)

Fixed costs + depreciation
Contribution margin ratio
Break even level of sales

You are the financial manager of Magnum CorponatMagnum is planning to
set up a Machine Tools plant at Chennai. Yourgqutogtaff has developed the

= Rs. 110 million
=160/400=0.4

following cash flow forecast for the project.

Cash Flow Forecast fdlavneet’s factory

=110/ 0.4 = Rs.27bami

Rs. in million

Year O Years 1 - §
Investment (1000)
Sales 800
Variable costs (70% of sales) 560
Fixed costs 90
Depreciation (assumed at 10% of investment perrahnu 100
Pre-tax profit 50
Tax (at a rate assumed at 33 % of pre-tax profit) 16.5
Profit after tax 33.5
Cash flow from operations 133.5
Net cash flow 133.5




What is the NPV of the project ? Assume that th&t ob capital is 14 percent. The

range of values that the underlying variables e&e ts shown below:

Underlying Variable  Pessimistic  Expected Optimistic
Investment 1300 1000 800
(Rs. in million)

Sales (Rs. in million) 650 800 1000
Variable cost as a percent 75 70 60

of sales

Fixed costs (Rs. in million) 95 90 80
Cost of capital (%) 16 14 13

(a) Calculate the effect of variations in the valuestlué underlying variables on

NPV.
(b) Calculate the accounting break-even point.
Solution:
Expected Optimistic | Pessimistig
Scenario| Scenario [ Scenario
1. Investment 1000 800 1300
2. Sales 800 1000 650
Variable costs as a percentage of sales 70 6p 75
3. Variable costs 560 600 487.5
4. Fixed costs 90 80 95
5. Depreciation(assumed at 10% of investment per 100 80 130
annum)
6. Pre-tax profit 50 240 -62.5
7. Tax( at a rate assumed at 33 % of pre-tax profit 16.5 79.2 -20.625
8. Profit after tax 33.5 160.8 -41.871
9. Annual cash flow from operations 133.5 240.8 .138
10. Net present value -380.7]1 355.54 -917.22

Assumptions: (1)

(2)

The useful life is assumed to eds under all three
scenarios. It is also assumed that the salvalge of the

investment after eight years is zero.

The investment is assumed to be depreciat&@%tper annum;

and it is also assumed that this method and radefeciation are
acceptable to the IT (income tax) authorities.



3) It is assumed that only loss on this project ba offset against the
taxable profit on other projects of the companyd ahus the
company can claim a tax shield on the loss in #meesyear.

(b) Accounting break even point (under ‘expectegnsrio)

Fixed costs + depreciation = Rs. 190 million
Contribution margin ratio =0.3
Break even level of sales =190/ 0.3 = Rs.63318lkion
6. Rakesh Limited is considering the risk charasties of a certain project. The

firm has identified that the following factors, Wittheir respective expected
values, have a bearing on the NPV of this project.

Initial investment Rs.50,000
Cost of capital 12%
Quantity manufactured and sold annually 2,800
Price per unit Rs.50
Variable cost per unit Rs.28
Fixed costs Rs.8,000
Depreciation Rs.5,000
Tax rate 35%

Life of the project 6 years
Net salvage value Nil

Assume that the following underlying variables dake the values as shown

below:

Underlying variable Pessimistic Optimistic
Quantity manufactured and sold 2,000 508,
Price per unit Rs.35 Rs.60
Variable cost per unit Rs.35 Rs.20

a. Calculate the sensitivity of net present value triations in (a) quantity
manufactured and sold, (b) price per unit, andiéciable cost per unit.



Solution:

Sensitivity of net present value to quantity mactfeed and sold

Expected | Pessimistic | Optimistic
Quantity manufactured and sold
annually 2,800 2000 3500
Initial investment 50,000 50,000 50,000
Sales revenue 140,000 100,000 175,000
Variable costs 78,400 56,000 98,000
Fixed costs 8,000 8,000 8,000
Depreciation 5,000 5,000 5,000
Profit before tax 48,600 31,000 64,000
Tax 17,010 10,850 22,400
Profit after tax 31,590 20,150 41,600
Net cash flow 36,590 25,150 46,600
NPV at a cost of capital of 12 %
and useful life of 6 years 100,436 53,402 141,592

Sensitivity of net present value to price per unit

| Expected | Pessimistic_ | Optimistic_ |

Price per unit 50 35 60
Initial investment 50,000 50,000 50,000
Sales revenue 140,000 98,000 168,000
Variable costs 78,400 78,400 78,400
Fixed costs 8,000 8,000 8,000
Depreciation 5,000 5,000 5,000
Profit before tax 48,600 6,600 76,600
Tax 17,010 2,310 26,810
Profit after tax 31,590 4,290 49,790
Net cash flow 36,590 9,290 54,790
NPV at a cost of capital of 12 %

and useful life of 6 years 100,436 -11,805 175,264




Sensitivity of net present value to variable castuynit.

| Expected | Pessimistic | Optimistic_|

Variable cost per unit 28 35 20
Initial investment 50,000 50,000 50,000
Sales revenue 140,000 140,000 140,000
Variable costs 78,400 98,000 56,000
Fixed costs 8,000 8,000 8,000
Depreciation 5,000 5,000 5,000
Profit before tax 48,600 29,000 71,000
Tax 17,010 10,150 24,850
Profit after tax 31,590 18,850 46,150
Net cash flow 36,590 23,850 51,150
NPV at a cost of capital of 12 %
and useful life of 6 years 100,436 48,057 160,298
7. A project involving an outlay of Rs.15 millionas the following benefits
associated with it.
Year 1 Year 2 Year 3
Cash Flow  Prob. Cash Flow Prob. Cash Flow Prob.
Rs. in min Rs. in min Rs. in min
7 0.3 6 0.5 5 0.4
8 0.5 8 0.2 7 0.3
9 0.2 10 0.3 9 0.3

Assume that the cash flows are independent. Cadciiee expected net present
value and the standard deviation of net presenevatsuming that= 12 percent.

Solution:
DefineA; as the random variable denoting net cash flowearty

A = 7x0.3+8x05+9x0.2
= 7.9

A = 6x0.5+8x02 +10x0.3
= 7.6

A = 5x04+7x03+9x0.3
= 6.8

NPV = 7.9/1.12+7.6/(1.12y 6.8/ (1.15- 15
= Rs.2.95 million




02 =0.3x(7-7.9 + 0.5(8-7.9§+ 0.2(9-7.9§ = 0.49
0> = 0.5(6-7.65+0.2(8-7.6§+0.3(10-7.6§ = 3.04

os° = 0.4(5-6.8}+0.3(7-6.8§+0.3(9-6.8 = 2.76
0.° 0.’ 05

+ +
118 (@.12f (@125

o> NPV =

0.49/(1.12) + 3.04/(1.12+ 2.76/(1.1%
=3.72
Rs.1.93 million

o (NPV)

8. A project involving an outlay of Rs.25 millionaé the following benefits
associated with it.

Year 1 Year 2 Year 3
Cash Flow Prob. Cash Flow Prob. Cash Flow Prob.
(Rs. in min) (Rs. in min) (Rs. in min)
10 0.2 9 0.6 12 0.5
12 0.5 11 0.2 13 0.4
13 0.3 12 0.2 14 0.1

Assume that the cash flows are independent. Cadciiee expected net present
value and the standard deviation of net presenkevatsuming that= 15 percent.

Solution:

DefineA; as the random variable denoting net cash flonearty
= 10x0.2+12x0.5+13x0.3=11.9

A
A, = 9%x06+11x0.2 +12x0.2= 10
As = 12x05+13x0.4+14x0.1= 12.6

NPV = 11.9/1.15 +10/ (1.15) 12.6 / (1.15)— 25 = Rs.1.19 million

01?  =0.2x(10-11.9)+ 0.5(12-11.9+ 0.3(13-11.99= 1.09
0>  =0.6(9-10§+0.2(11-10%+0.2(12-10j = 1.6
2 - —
o = 0.5(12-12.6)+0.4(13-12.63+0.1(14-12.6)= 0.44
2 2 2
(o)) (o)) O3

o’ NPV = +

+
(1129 (@12 (1.12%




1.09/(1.1%) + 1.6/(1.15) + 0.44/(1.15)

=1.93
o (NPV) = Rs.1.39million
9. Mohan is considering an investment which requaeurrent outlay of Rs.25,000.

The expected value and standard deviation of dasls fare:

Year Expected Value Standard Deviation
1 Rs.25,000 Rs.3,000
2 15,000 4,000
3 14,000 4,000
4 10,000 2,000

The cash flows are perfectly correlated. Calcuth=expected net present value
and standard deviation of net present value ofitiviestment, if the risk-free interest

rate is 7 percent.
Solution:

Expected NPV
4 A

= X
t=1 (1.07)

- 25,000

= 25,000/(1.07) + 15,000 / (1.6%) 14,000 / (1.07)
+ 10,000 / (1.07)- 25,000 = 30,523

Standard deviation of NPV

4 Ot

>
t=1 (1.07)

3,000/ (1.07) + 4,000 / (1.G7 4,000 / (1.07)+ 2,000 / (1.07)
11,088.48

10. Boldman is considering an investment which megua current outlay of
Rs.100,000. The expected value and standard deviaitcash flows are:

Year Expected Value Standard Deviation
1 Rs.40,000 Rs.8,000
2 55,000 10,000
3 34,000 7,000
4 20,000 9,000

The cash flows are perfectly correlated. Calcuth=expected net present value
and standard deviation of net present value of ithrestment, if the risk-free
interest rate is 10 percent.



Solution:

Expected NPV
4 A

= 2
t=1 (1.1

- 100,000

= 40,000/(1.1) + 55,000 / (11} 34,000 / (1.7
+ 20,000 / (1.1)- 100,000 = 21,023

Standard deviation of NPV
4 Ot

>
t=1 (1.1)

8,000 / (1.1) + 10,000 / (1213 7,000 / (1.33+ 9,000 / (1.1
26,944

11. Dinesh Associates is considering an investmpenject which has an estimated
life of four years. The cost of project is 400,08d the possible cash flows are

given below:
Year 1 Year 2 Year 3 Year 4
Cash Flow Prob. Cash Flow Prob. Cash Flow WPro Cash Flow Prob.
110,000 0.3 120,000 0.5 130,000 0.2 110,000 0.4
120,000 04 130,000 0.3 140,000 0.3 120,000 0.4

130,000 0.3 140,000 0.2 150,000 0.5 130,000 0.2

The cash flows of various years are independentl@adsk-free discount rate
(post-tax) is 8 percent.

(&) What is the expected NPV ?

(b) If the NPV is approximately normally distributedhat is the probability
that the NPV will be zero or less ?

(c) What is the probability that the profitability indevill be greater than 1.1 ?

Solution:
[€)) Expected NPV
4 A
= X - 400,000 . (D)
t=1 (1.08)

110,000 x 0.3 + 120,000 x 0.4 + 130,000 x 0126,000
120,000 x 0.5 + 130,000 x 0.3 + 140,000 x 012%,000
130,000 x 0.2 + 140,000 x 0.3 + 150,000 x 013,000
110,000 x 0.4 + 120,000 x 0.4 + 130,000 x 0128,000

p2p2bopd




Substituting these values in (1) we get

Expected NPV = NPV =120,000 / (1.08)+ 127,000.08f + 143,000 / (1.08)
+ 118,000 / (1.08) - 400,000 = 20,245

(b)
The variance of NPV is given by the expression
4 Ozt
o’(NPV) =¥ ——— 2)
t=1 (1.08§"
01%= [(110,000-120,0080.3+(120,000-120,000%0.4
+(130,000 —120,000x 0.3] = 60,000,000

05 [(120,000 —127,006X 0.5 + (130,000 —127,000) 0.3
+ (140,000 —127,000 0.2]= 61,000,000

o = [(130,000 —143,008) 0.2 + (140,000 —143,000§ 0.3
+ (150,000 —143,000% 0.5] = 61,000,000

04 = [(110,000 —118,008x 0.4 + (120,000 —118,000y 0.4

+ (130,000 —118,000% 0.2]= 56,000,000
Substituting these values in (2) we get
o?(NPV) =60,000,000/ (1.08) 61,000,000/ (1.08)
+ 61,000,000/ (1.08)+ 56,000,000/ (1.08)
= 164,972,555
o NPV <[164,972,555= Rs.12,844

NPV — NPV 0- NPV
Prob. <

o NPV o NPV
0 — 20,245

Prob (NPV <0)

Prob| Z<
12,844

= Prob (Z < 1.58)
From the normal distribution tables, we have,

when Z = -1.60, the probability = 0.0548
when Z = -1.55, the probability =0.0606

Extrapolating, we get Prob (Z<1.58) = 0.0548 +(1.60-1.58)(0.0606 — 0.0548%0.0
= 0.0548 + 0.00232
= 0.0571

So the probability of NPV being negative is 5.71 %

(c) Prob P1>1.1) Prob (PVI>1.1)
Prob (NPV 1 >0.1)




Prob. (NPV_>0.1 x 400,000)
Prob (NPV_>40,000)

Prob (NPV_>40,000)=

ProbZ > (40,000- 20,245 )/ 12,844)
=ProbZ>-1.54)

From the normal distribution tables, we have,

Extrapolating, we get Prob (Z->1.54) = 0.9332 +(1.54-1.50)(0.9394 — 0.9332F0.0

when Z =1.55, the probability =1 — 0.0606 =0439
when Z = 1.50, the probability = 1 — 0.0668 = @33

= 0.9332 + 0.00496

= 0.9382

So the probability oP; > 1.1 is 93.82%

12.  The expected cash flows of a project are gbedow:
Year Cash Flow
0 Rs. (50,000)
1 10,000
2 30,000
3 20,000
4 20,000
5 10,000
The certainty equivalent factor behaves as peffdlhewing equation o; = 1 —
0.0&
Calculate the net present value of the projedtefrisk-free rate of return is 8
percent
Solution:
Certainty Certainty Discount
Equivalent Factor: Equivalent Factor at Present
Year Cash Flow a; =1 - 0.08t value 8% Value
0 -50000 1 -50000 1 -50000
1 10000 0.92 9200 0.925926 8519
2 30000 0.84 25200 0.857339 21605
3 20000 0.76 15200 0.793832 12066
4 20000 0.68 13600 0.73503 9996
5 10000 0.6 6000 0.680583 4083
NPV = 6270




CHAPTER 14

1 The latest balance sheet of ARN Limited is givelowe
Liabilities Assets
Equity capital 5@ | Fixed assets 10a0
Preference capital 00 2 Investments 800
Reserves & Surplus 52@urrent assets, loans & advances 3700
Debentures 60Q
Working capital loan 2500
Current liabilities & Provisions 1500
15500 15500

The target capital structure of ARN has 60 pereepiity, 5 percent preference, and
35 percent debt. ARN’s preference capital has a@-faascost of 7 percent. ARN's
debentures consist of Rs.100 par, 8 percent coppgable annually, with a residual
maturity of 3 years. The market price of these dalres is Rs.103. Working capital
loan carries an interest rate of 11 percent. ARjuity stock is currently selling for
Rs.102 per share. Its last dividend was Rs.3.0GIp&e and the dividend per share is

expected to grow at a rate of 14 percent per yearture.

ARN’s equity beta is 1.5, the risk-free rate is é&qent, and the market risk

premium is 8 percent. ARN'’s tax rate is 33 percent

() What is ARN’s average pre-tax cost of debt?
(Use the approximate yield formula)

Solution:

8 + (100-103)/ 3 7
Pre-tax cost of debenture = S
(0.4 x 100) + (0.6 x 103) 101.8

Pre-tax cost of working capital loan = 11%

2600 2500
Average pre-tax cost of debt = -------- X 6.88+---- x 11 = 8.90 %
5100 5100

(i)  What is ARN’s cost of equity using the constgrowth dividend discount model?

Solution:



Po

3.42

102

[ — +g = e +0.14=17.35%

(i) What is ARN'’s post tax weighted average co$tcapital? Use the CAPM to
estimate the cost of equity and employ the weightle target capital structure.

Solution:

re=6+15x8=18%

ra= 0.60x 18 + 0.05 x 7 + 0.35 x 8.90 (1-0.33)3=24%

2. The latest balance sheet of MM Limited is giverobel
Liabilities Assets
Equity capital 2@ | Fixed assety
Preference capital 03010500
Reserves & Surplus 6800vestments
Debentures 10@ | 1100
Working capital loan 200Current assets, loans & advan(
Current liabilities & Provisions 17004500
16100
16100

The target capital structure of MM has 65 percequitg, 5 percent preference, and 30
percent debt. MM’s preference capital has a posttest of 8 percent. MM'’s debentures
consist of Rs.100 par, 9 percent coupon payableayn with a residual maturity of 4
years. The market price of these debentures isOBsWorking capital loan carries an
interest rate of 10 percent. MM'’s equity stock isrently selling for Rs.90 per share. Its
last dividend was Rs.2.00 per share and the didigest share is expected to grow at a
rate of 12 percent per year in future.

MM'’s equity beta is 1.05, the risk-free rate iséfqent, and the market risk premium is 6
percent. MM'’s tax rate is 30 percent

() What is MM’s average pre-tax cost of debt?
(Use the approximate yield formula)

Solution:



Pre-tax cost of debenture
9+ (100-105)/4 =7.52%
0.6 x 105 + 0.4 x 100
Pre-tax cost of working capital loan = 10%
Average pre-tax cost of debt
2100 2000
7.52% + 10%
4100 4100

= 385 + 488 = 873%

(i) What is MM'’s cost of equity using the constgrowth dividend discount model ?

Solution:
Do (1+ 2(1.12
Py 90
= 14.49%

(i) What is MM’s post tax weighted average cadt capital? Use the CAPM to
estimate the cost of equity and employ the weightle target capital structure.

Solution:
re = 7+ 10506) = 13.30%
ra = 0.65x13.3 + 005x8 + 03x 873
= 8.645 + 04 + 2.619

11.664




3. The latest balance sheet of Phoenix Limitegivisn below

Liabilities Assets
Equity capital 50D | Fixed assets 4000
Preference capital 0 20 Investments 00Q
Reserves & Surplus 20PCCurrent assets, loans & advances 1500
Debentures 80a
Current liabilities & Provisions 1000 N
6500 6500

The target capital structure of Phoenix has 70eygrequity, 5 percent preference, and 25
percent debt. Phoenix’s preference capital hasst-tpg cost of 9 percent. Phoenix’s
debentures consist of Rs.100 par, 8 percent coppyable annually, with a residual
maturity of 5 years. The market price of these dabes is Rs.105. Phoenix’s equity
stock is currently selling at Rs.125 per sharelal$$ dividend was Rs.3.00 per share and
the dividend per share is expected to grow ateagbl2 percent per year in future.
Phoenix’s equity beta is 0.9, the risk-free rat& jgercent, and the market risk premium
is 7 percent. Phoenix’s tax rate is 30 percent

() What is Phoenix’s pre-tax cost of debt?
(Use the approximate yield formula)

Solution:

8 + (100-105) /5

= 6.80%
0.6 x105 + 0.4 x 100

(i)  What is Phoenix’ cost of equity using thenstant growth dividend discount
model?

Solution:

nl+g) 3(1.12)
f=— " 49 = 1012 = 1469%
oP 125

(i) What is Phoenix’s post tax weighted averagstoof capital? Use the CAPM to
estimate the cost of equity and employ the weightle target capital structure.

Solution:



7 +09 (7) =13.3%
0.70 x 13.3 + 0.05 x9 + 0.256x80(1-0.3)
9.31 + 045 + 1.19 20.95%

e

>
TR

4. Nishant Limited’s WACC is 14 percent and its tate is 33 percent. Nishant’s
pre-tax cost of debt is 12 percent and its debitggatio is 2:1. The risk-free rate
is 8 percent and the market risk premium is 6 percé/hat is the beta of
Nishant’'s equity?

Solution:

Given: 2/3 x 12% x (1 — 0.33) + 1/3»x 14% wherg is the cost of equity
capital. Therefore= (14-5.36)x 3 = 25.92 %

Using the SML equation we get: 8% + 6% x 25.92 %
Solving this equation we gpt= 2.99

5. Astute Corporation’s WACC is 11 percent andatsrate is 36 percent. Astute’s
pre-tax cost of debt is 10 percent and its debttggatio is 1.5:1. The risk-free
rate is 7 percent and the market risk premium ge&ent. What is the beta of
Astute’s equity?

Solution:

Given: (1.5/2.5) x 10% x (1 — 0.36) + (1/2.5y x 11 % where is the cost of
equity capital. Therefone= (11-3.84) x 2.5=17.9%

Using the SML equation we get: 7% + 8% x 17.9%
Solving this equation we gpt= 1.36

6. North Star Limited has 30 million equity shaoegstanding. The book value per
share is Rs.60 and the market price per share .B58&sNorth Star has two
debenture issues outstanding. The first issue Haseavalue of Rs.400 million,
13 percent coupon, and sells for 95 percent ofaite value. It will mature in 6
years. The second issue has a face value of Reidlén, 12 percent coupon,
and sells for 108 percent of its face value. It wihture in 7 years. North Star
also has a bank loan of Rs.300 million on whichitherest rate is 14 percent.

What are North Star’s capital structure weightsaobook value basis and on a
market value basis?

Solution:

The book value and market values of the diffesentrces of finance are provided
in the following table. The book value weights @ahd market value weights are
provided within parenthesis in the table.




(Rs. in million)

Source Book value Market value
Equity 1800 (0.64) 5400 (0.84)
Debentures — first series 400 (0.14) 3806)0.0
Debentures — second series 300 (0.11) 3P5)0.
Bank loan 300 (0.11) 300 (0.05)
Total 2800 (1.00) 6404 (1.00)

7. Jaihind Corporation has 100 million equity gisaoutstanding. The book value
per share is Rs.100 and the market price per skaRs.680. Jaihind has a
debenture issue outstanding with a face value d@smillion. The coupon rate
for a debenture is 13 percent coupon, and it &&ll85 percent of its face value. It
will mature in 4 years. Jaihind also has a bank loBRs.600 million on which
the interest rate is 11 percent.

What are Jaihind’s capital structure weights onoakbvalue basis and on a
market value basis?

Solution:

The book value and market values of the diffesentrces of finance are provided
in the following table. The book value weights ahd market value weights are
provided within parenthesis in the table.

(Rs. in million)
Source Book value Market value
Equity 10,000 (0.88) 68,000 (0.98)
Debentures 800 (0.07) 680(0.01)
Bank loan 600 (0.05) 600 (0.01)
Total 11,400 (1.00) 69,280 (1.00)

8. Friends Associates manufactures industrial sdvéts debt-equity ratio is 5:3 Its
WACC is 13 percent and its tax rate is 34 percent.

a. If Friends Associate’s cost of equity is 22 percavitat is its pre-tax cost of
debt?

b. If Friends Associates can issue debt at an inteagstof 10 percent, what is its
cost of equity?

Solution:

(@)

Given:rp x (1 — 0.34) x (5/8) + 22% x (3/8) = 13 %
ro =(13-8.25)/0.4125 = 11.5%
whererp represents the pre-tax cost of debt.




9. Pioneer Limited’s capital structure in termgwadrket value is:
Debt Rs.30 million
Equity Rs.90 million
The company plans to maintain this market-valygtabstructure. The company
has a plan to invest Rs.16 million next year. WMilsbe financed as follows:

Retained earnings Rs.6 million
Additional equity Rs.6 million
Debt Rs.4 million

The company’s equity stock presently sells fodRBger share. The next dividend
expected is Rs.6.00. The expected rate of dividgadith is 6 percent. Additional

equity can be issued at Rs.35 per share (net). ifleeest rate applicable to
additional debt would be as follows:

First Rs.3 million 12 percent
Next Rs.1 million 14 percent

The tax rate for the firm is 33 percent.
Required:

(&) At what amounts of new capital will there bedks in the marginal cost of
capital schedule?
(b) What will be the marginal cost of capital iretterval between each of the

breaks?
Solution:
Costof equity = Di/Po+g
= 6.00/ 40 + 0.06
= 21 %

(a) The first chunk of financing will comprise of Ra1dllion of retained earnings
and 3 millions of fresh equity costing 21 percamtl Rs.3 million of debt
costing 12 (1-.33) = 8.04 per cent

The second chunk of financing will comprise of Rsilion of additional
equity costing 21 per cent and Rs.1million of dedstting 14(1-.33) = 9.38
per cent

The marginal cost of capital in the first chunklveié :
9/12 x 21% + 3/12 x 8.04 % = 17.76 %

The marginal cost of capital in the second chunkive:
3/4x21% + 1/4x9.38 % =18.1 %

Note : We have assumed that
(i) The net realisation per share will be Rs.3%rdfloatation costs, and
(i) The planned investment of Rs.16 million islusive of floatation costs




10. Mahaveer Cotspin’s capital structure in terfnsarket value is:

Debt Rs.50 million
Equity Rs.75 million

The company plans to maintain this market-valygtabstructure. The company
has a plan to invest Rs.15 million next year. WMilsbe financed as follows:

Retained earnings Rs.4.5 million
Additional equity Rs.4.5 million
Debt Rs.6 million

The company’s equity stock presently sells fo2Bger share. The next dividend
expected is Rs.4.00. The expected rate of dividgralvth is 10 percent.

Additional equity can be issued at Rs.18 per shaet). The interest rate
applicable to additional debt would be as follows:

First Rs.4 million 14 percent
Next Rs.2 million 15 percent

The tax rate for the firm is 34 percent.
Required:

(@) At what amounts of new capital will there bedks in the marginal cost of
capital schedule?
(b) What will be the marginal cost of capital retinterval between each of the

breaks?
Solution:
Costof equity = Di/Po+g
= 4.00/20+0.10
= 30 %

(b) The first chunk of financing will comprise of RH4nillion of retained
earnings and 1.5 millions of fresh equity costig 8ercent and Rs.4 million
of debt costing 14 (1-.34) = 9.24 per cent

The second chunk of financing will comprise of Raillion of additional
equity costing 30 per cent and Rs.2million of dedsting 15(1-.34) = 9.90
per cent

The marginal cost of capital in the first chunklvoit :
6/10 x 30% + 4/10x 9.24 % = 21.7 %

The marginal cost of capital in the secohdnk will be:
6/10 x 30% + 4/10 x 9.90 % = 21.96 %

Note : We have assumed that
(i) The net realisation per share will be Rs.1&rafloatation costs, and
(i) The planned investment of Rs.15 million isluive of floatation costs




11. Modern Limited has the following book value italpstructure:

Equity capital (25 million shares, Rs.10 par)
Preference capital, 10 percent (800,000 share$p&par)
Retained earnings

Debentures 14 percent (2,000,000 debentures, Rp&r)
Term loans, 14 percent

The next expected dividend per share is Rs.3.0@ dikidend per share is
expected to grow at the rate of 10 percent. Thekebgrice per share is Rs.260.
Preference stock, redeemable after 8 years, ismtlyrselling for Rs.90 per share.
Debentures, redeemable after 5 years, are sethn&$.105 per debenture. The

Rs.250 million

Rs. 80 million
Rs. 50 million

Rs.200 million
Rs. 220iomill

Rs.800 million

tax rate for the company is 34 percent.

(a) Calculate the average cost of capital using

(i)

book value proportions, and

(i) market value proportions

(b) Define the marginal cost of capital schedule fex fihm if it raises Rs.280 million

next year, given the following information:

(i)
(i)

the amount will be raised from equity and term kanequal proportions

the firm expects to retain Rs.40 million earninggtryear;

(iif) the additional issue of equity stock will fetchet price per share of Rs.250.
(iv) the debt capital raised by way of term loans wiltc12 percent for the first
Rs.100 million and 13 percent for the next Rs.4llioni
Solution:
(d) (i) The cost of equity and retained earnings
le = D1/PO +J
=3.0/260+0.10= 11.15%
The cost of preference capital, using the approterfarmula, is:
10 + (100-90)/8
rp = = 11.97 %
0.6 x90 + 0.4 x 100
The pre-tax cost of debentures, using the apprdeifioamula, is :
14 + (100-105)/5
o = = 12.62 %

0.6x105 + 0.4x100




The post-tax cost of debentures is

12.62 (1-taxrate) = 12.62 (1 - 0.34)
=8.33%

The post-tax cost of term loans is

14 (1-taxrate) = 14 (1 -0.34)
=9.24%

The average cost of capital using book value ptop® is calculated below :

Source of capital Component Book value  Book valuerodirt of
Cost Rs. in million proportion (1) & (3)
1) (2) 3)

Equity capital 11.15% 250 0.31 3.46

Preference capital 11.97% 80 0.10 1.20

Retained earnings 11.15% 50 0.06 0.67

Debentures 8.33 % 200 0.25 2.08

Term loans 9.24 % 220 0.28 2.59

800 Average cost 10.0 %
of capital

(i) The average cost of capital using market gghoportions is calculated below:

Source of capital Component  Market value Marketi®alProduct of
proportion

cost Rs. in million

(1) (2) 3) 1) & (3)
Equity capital
and retained earnings 11.15% 6,500 0.93 10.37
Preference capital 11.97% 72 0.01 0.12
Debentures 8.33% 210 0.03 0.25
Term loans 9.24% 220 0.03 0.28

7,002 Average cost 11.02 %
of capital




(b) The Rs.280 million to be raised will consistloé following:

Retained earnings Rs.40 million
Additional equity Rs. 100 million
Debt Rs. 140 million

The first batch will consist of Rs. 40 million eaohretained earnings and debt
costing 11.15 percent and 12(1-0.34)= 7.92 percespectively. The second
batch will consist of Rs. 60 million each of adaiital equity and debt at 11.15
percent and 7.92 percent respectively. The thirdnkhwill consist of Rs.40
million each of additional equity and debt costitigl5 percent and 13(1-0.34) =
8.58 percent respectively.

The marginal cost of capital in the chunks willdseunder
First batch  :(0.5x11.15)+ (0.5x7.92) =9.54%
Second batch : (0.5x11.15) + (0.5x 7.92) 9.54 %
Third batch  : (0.5x11.15) + (0.5 x 8.58) =9.87%

The marginal cost of capital schedule for the fisith be as under.

Range of total financing Weighted margicadt of
(Rs. in million) capital (%)
0-200 9.54
201-280 9.87

Here it is assumed that the Rs.280 million to li@erdhis inclusive of floatation
costs.

12.

Madhu Corporation has the following book vataeital structure:

Equity capital (30 million shares, Rs.10 par) Rs.300 million
Preference capital, 15 percent (1,000,000 shRse400 par) Rs. 100 million
Retained earnings Rs. 100 million
Debentures 11 percent (2,500,000 debentures, Rp&r) Rs .250 million
Term loans, 13 percent Rs. 300 amlli
Rs.1050 million

The next expected dividend per share is Rs.4.0@ dikidend per share is
expected to grow at the rate of 15 percent. Thekebtgrice per share is Rs.80.
Preference stock, redeemable after 6 years, i®emiyrselling for Rs.110 per
share. Debentures, redeemable after 6 years, ling der Rs.102 per debenture.
The tax rate for the company is 35 percent.

(a) Calculate the average cost of capital using
(i) book value proportions, and
(i) market value proportions



(b) Define the marginal cost of capital schedule far tinm if it raises Rs.450
million next year, given the following information:
(i) the amount will be raised from equity and term banthe proportion 2:1.
(i) the firm expects to retain Rs.80 million earninggtyear;

(i) the additional issue of equity stock will fetch atrprice per share of
Rs.75.

(iv) the debt capital raised by way of term loans wastcl1percent for the
first

(v) Rs.100 million and 12 percent for amounts thereafte

Solution:

(a) (i) The cost of equity and retained earnings
D4/Po + g
4.0/80+0.15= 20 %
The cost of preference capital, using the approterfamula, is :

15 + (100-110)/6
rp = = 12.58 %
0.6 x 110 + 0.4 x 100
The pre-tax cost of debentures, using the apprabarformula, is :
11 + (100-102)/6
o = = 10.54 %
0.6x102 + 0.4x100

The post-tax cost of debentures is

10.54 (1-tax rate) = 10.54 (1 - 0.35)
=6.85%

e

The post-tax cost of term loans is

13 (1-taxrate) = 13 (1 - 0.35)
=8.45%



The average cost of capital using book value pitapws is calculated below:

Source of capital Component Book value  Book valuerodirt of
Cost Rs. in million proportion (1) & (3)
1) 2) 3)

Equity capital 20.00% 300 0.29 5.8

Preference capital 12.58 % 100 0.09 1.13

Retained earnings 20.00% 100 0.09 1.80

Debentures 6.85 % 250 0.24 1.64

Term loans 8.45% 300 0.29 2.45

1050 Average cost 12.82 %
of capital

(i) The average cost of capital using market vadt@portions is calculated below :

Source of capital Component  Market value Marketi®alProduct of
proportion
cost Rs. in million
(1) (2) (3) (1) & (3)
Equity capital
and retained earnings 20.00% 2400 0.78 15.60
Preference capital 12.58% 110 0.04 0.50
Debentures 6.85% 255 0.08 0.55
Term loans 8.45% 300 0.10 0. 85
3065 Average cost 17.50 %
of capital

(b) The Rs.450 million to be raised will consistloé following:

Retained earnings Rs.80 million
Additional equity Rs. 220 million
Debt Rs. 150 million

The first batch will consist of Rs. 80 million oétained earnings and Rs.4
million of debt costing 20 percent and 11(1-0.35).£5 percent respectively. Th
second batch will consist of Rs. 120 million of diddhal equity and Rs. 6(
million of debt at 20 percent 7.15 percent respetti The third chunk will
consist of Rs.100 million of additional equity aRd.50 million of debt costing 2(
percent and 12(1-0.35) = 7.8 percent respectively.

D



The marginal cost of capital in the chunks willdseunder
First batch : (2/3)x20 + (1/3)x 7.15 =15.72%
Second batch : (2/3)x20 + (1/3) x 7.15 =5.72 %
Third batch : (2/3)x 20 + (1/3) x7.8 =15.93%

The marginal cost of capital schedule for the fiit be as under.

Range of total financing Weighted margiowst of
(Rs. in noih) capital (%)
0 - 300 15.72
301-450 15.93

Here it is assumed that the Rs.450 million to beerdhis inclusive of floatation
costs.

13.

Imperial Industries is currently at its targktbt-equity ratio of 0.8 : 1. It is
considering a proposal to expand capacity whiclexpected to cost Rs.600
million and generate after-tax cash flows of Rs.bilion per year for the next
10 years. The tax rate for the firm is 35 perc&atnesh, the CFO of the company,
has considered two financing options : (i) Issueeqtiity stock. The required
return on the company’s new equity is 25 percedtthr issuance cost will be 10
percent. (ii) Issue of debentures at a yield opé#ent. The issuance cost will be
2 percent.

a. What is the WACC for Imperial Industries?
b. What is Imperial Industries’s weighted averagetéitian cost?
c. What is the NPV of the proposal after taking inte@unt the floatation costs?

Solution:

(@)

(b)

(©)

WACC = 4/9 x 14% x (1 — 0.35)
+ 5/9 x 25%
= 17.93%

Weighted average floatation cost

=4/9 x 2% + 5/9 x 10%
=6.44 %

NPV of the proposal after taking into accound floatation costs

150 x PVIFA (17.93%, 10) — 600/ (1 - 0.0644)
675.79 —641.30 = Rs. 34.49million




14. Pan India Limited is currently at its targetotdequity ratio of 1.5 : 1. It is
considering a proposal to expand capacity whiclexgected to cost Rs.1000
million and generate after-tax cash flows of Rs.B@ilion per year for the next
12 years. The tax rate for the firm is 33 perc&dvikiran, the CFO of the
company, has considered two financing options is@ue of equity stock. The
required return on the company’s new equity is é&@nt and the issuance cost
will be 11 percent. (ii) Issue of debentures aieddyof 12 percent. The issuance
cost will be 1.5 percent.

a. What is the WACC for Pan India?
b. What is Pan India’s weighted average floatatiortZos
c. What is the NPV of the proposal after taking inte@unt the floatation costs?
Solution:
(@) WACC = (3/5) x 12% x (1 — 0.33) + (2/5) x 19%
= 12.42%
(b) Weighted average floatation cost
=3/5x1.5%+2/5x11%
=53%
(c) NPV of the proposal after taking into accour& floatation costs
= 200 x PVIFA (12.42%, 12) — 1000 / (1 - 0.0533)
= 1215.13 — 1056.30= Rs. 158.83million
15. Jawahar Associates, an all-equity firm, is e&ihg the following projects:

Project Beta ExpectedReturn

(%)
A 0.4 12
B 0.8 14
C 1.3 18
D 1.8 24

The risk-fee rate is 8 percent and the expecteckehgremium is 7 percent.
Jawahar’s cost of capital is 16 percent. Whichguts would be accepted or
rejected incorrectly on the basis of the firm’staafscapital as a hurdle rate?



Solution:

Required return

based on SML Expected
Project Beta equation (%) return (%
A 0.4 10.8 12
B 0.8 13.6 14
C 1.3 17.1 18
D 1.8 20.6 24

Given a hurdle rate of 16% (the firm’s cost of ¢apj projects A and B would

have been rejected because the expected retuthese projects are below 16%.
Projects C and D would be accepted because thectexpeeturns on these
projects exceed 16%. An appropriate basis for dctgepr rejecting the projects
would be to compare the expected rate of returntlaadequired rate of return for
each project. Based on this comparison, we fiadl @i the four projects need to
be rejected.

16. Aryan Limited, an all-equity firm, is evaluatithe following projects:
Project Beta ExpectedReturn
No. (%)
1 0.9 14
2 1.1 16
3 1.2 18
4 1.7 25
The risk-fee rate is 7 percent and the expectekehgremium is 9 percent.
Aryan’s cost of capital is 15 percent. Which pobgewould be accepted or
rejected incorrectly on the basis of the firm’stoafscapital as a hurdle rate?
Solution:
Required return
based on SML Expected
Project Beta equation (%) return (%)
1 0.9 15.1 14
2 11 16.9 16
3 1.2 17.8 18
4 1.7 22.3 25

Given a hurdle rate of 15% (the firm’s cost of ¢al)j project 1 would have been
rejected because the expected returns on thisgprigjdelow 15%. Projects 2, 3




and 4 would be accepted because the expected satarthese projects exceed
15%. An appropriate basis for accepting or rejectime projects would be to
compare the expected rate of return and the retjusee of return for each
project. Based on this comparison, we find thihtred four projects need to be

rejected.
CHAPTER 15
1. Plastic emulsion for a building costs Rs.600,@0@ has a life of 8 years.

Distemper painting costs Rs.250,000 and has afifeyears. How does the UAE
of plastic emulsion painting compare with that dteimper painting if the cost of
capital is 15 percent?

Solution:
EAC

(Plastic Emulsion) = 600000 / PVIFA (15%,8)
= 600000 / 4.487
= Rs.133,720

EAC

(Distemper Painting) = 250000 / PVIFA (15%,4)
= 250000 / 2.855
= Rs.87,566

Since EAC of distemper painting is less than tligtl@stic emulsion, it is the
preferred alternative.

2. The initial outlay on a security system would R®e.2,000,000. The operating
costs are expected to be as follows:
Year Operating Costs (in Rs.)
1 500,000
2 720,000
3 860,000
4 530,000
5 400,000

The estimated salvage value at the end of fivesymsaRs.600,000. What is the
UAE if the cost of capital is 12 percent?



Solution:

PV of the net costs associated with the securisjesy

= 2000 000 + 500 000 X PVIF (12%,1) + 720 OGWF (12%,2)
+ 860 000 x PVIF (12%,3) + 530 000 x PVIF (12¥6,4
+ 400 000 x PVIF (12%,5) - 600 000 x PVIF (12¥6,5
= 2000 000 + 500 000 x 0.893 + 720 000 x0.797
+ 860 000 x 0.712 + 530 000 x 0.636
+ 400 000 x 0.567 - 600 000 x 0.567 = 3,856,340

EAC of the security system

3856340 / PVIFA (12%, 5)
3856340/ 3.605 = 1,069,720

3. The initial outlay for an internal transportatisystem would be Rs.900,000. The
operating costs are expected to be as follows:

Year Operating Costs (in Rs.)
1 100,000

2 182,000

3 290,000

4 240,000

5 140,000

The estimated salvage value at the end of fivesymsaRs.100,000. What is the
UAE if the cost of capital is 16 percent?

Solution:

PV of the net costs associated with the intermaidportation system

= 900 000 + 100 000 X PVIF (16%,1) + 182 000 XFP{16%,2)
+ 290 000 x PVIF (16%,3) + 240 000 x PVIF (16Y6,4
+ 140 000 x PVIF (16%,5) - 100 000 x PVIF (16¥6,5
= 900 000 + 100 000 x 0.862 + 182 000 x0.743
+ 290 000 x 0.641 + 240 000 x 0.552
+ 140 000 x 0.476 - 100 000 x 0.476 = 1,458,836

EAC of the internal transportation system

1,458,836/ PVIFA (16%,5)
1,458,836/ 3.274 = 445,582




4, Hansen Electricals is evaluating a capital mtofequiring an outlay of Rs.1900
million. It is expected to generate a net castowafof Rs.600 million per year for
5 years. The opportunity cost of capital is 18 petcHansen Electricals can raise
a term loan of Rs.800 million for the project, gang an interest rate of 8 percent
per year payable annually. The principal amount & repayable in 4 equal
annual instalments, the first instalment fallingecat the end of the second year.
The balance amount required for the project camalged by issuing external
equity. The issue cost is expected to be 10 perddmt effective tax rate for the
company is 30 percent

() What is thebase cas®&PV?

Solution:

The base case NAV

1900 + 600 x PVIFA (18%, 5 yrs)
1900 + 600 x 3.127
-23.8

(i)  What is theadjustedNPV if the adjustment is made only for the issustco
of external equity?

Solution:

1100 = 12222
1-0.10
Issue cost = Rs. 122.2iomll
Adjusted NPV considering only the issue cost
= -23.8 - 1222 = -146.0 million

(i)  What is the present value of the tax shield?

Solution:
Year Debt outstanding Interest Tax PV @ 8% discount rate PV
at beginning shield

1 800 64 19.2 0.926 17.78
2 800 64 19.2 0.857 16.45
3 600 48 14.4 0.794 11.43
4 400 32 9.6 0.735 7.06
5 200 16 4.8 0.681 3.27

55.99



5. Alok Appliances is evaluating a capital projeequiring an outlay of Rs.1500
million. It is expected to generate a net castomafof Rs.400 million per year for
6 years. The opportunity cost of capital is 16 petcAlok Appliances can raise a
term loan of Rs.900 million for the project, canmgian interest rate of 10 percent
per year payable annually. The principal amount & repayable in 5 equal
annual instalments, the first instalment fallingedat the end of the first year. The
balance amount required for the project can bedals/ issuing external equity.
The issue cost is expected to be 9 percent. Thectefé tax rate for Alok
Appliances is 33 percent.

() What is thébase cas@&IPV?

Solution:

Base case NPV =-1500 + 400 PVIFA (16%, 6) = -15@M0 x 3.685 = -26

(i) What is theadjustedNPV if the adjustment is made only for the issustco
of external equity?

Solution:

600/ (1-0.09) =659.34
Additional equity to be raised = 59.34
Adjusted NPV for issue cost =-26 -59.34 = -85.34

(i)  What is the present value of the tax shield?

Solution:
Year Debt outstanding Interest Taxkhi PVIF@ 10% PV of tax shield
at the beginning
1 900 90 29.70 0.909 27.00
2 720 72 23.76 0.826 19.63
3 540 54 17.82 0.751 13.38
4 360 36 11.88 0.683 8.11
5 180 18 5.94 0.621 3.69
71.81




Mitra Chemicals is evaluating a capital projesjuiring an outlay of Rs.1800
million. It is expected to generate a net cashowafof Rs.500 million per year for
6 years. The opportunity cost of capital is 15 paetcMitra Chemicals can raise a
term loan of Rs.800 million for the project. Theneloan will carry an interest of
9 percent per year payable annually. The prinapabunt will be repayable in 4
equal annual instalments, the first instalmenirfgldue at the end of the second
year. The balance amount required for the project be raised by issuing
external equity. The issue cost is expected to per@ent. The effective tax rate
for the company is 30 percent

() What is theébase cas@&PV?

Solution:

-1800 + 500 x PVIFA ( 15 8oyrs)
- 1800 + 500 x 3.784
- 92

(i)  What is theadjustedNPV if the adjustment is made only for the issustco
of external equity?

Solution:

1,000
= 1075 .3
1-0.07

Issue cost = Rs.75.3 million

Adjusted NPV considering only the issue cost
= -92-75.3 =167.3 million

(i) What is the present value of the tax shield?

Solution:
Debt outstanding Interest Tax shield PV@ 9% PV
Year at beginning discount
rate

1 800 72 21.6 0.917 19.81
2 800 72 21.6 0.842 18.19
3 600 54 16.2 0.772 12.51
4 400 36 10.8 0.708 7.65
5 200 18 5.4 0.650 3.51

61.67




CHAPTER 18

1. Bearings Limited received a subscription fo0880 shares as against 500,000
shares that were offered and fully underwrittine underwritten commitments
of 5 underwriters PQ, R, Sand T are as under:

Underwriting commitment Shares procured
90,000 70,000
P
Q 80,000 70,000
R 100,000 85,000
S 130,000 115,000
T 100,000 120,000

Determine the liability of each underwriter.

Solution:
Underwriting Shares Excess/ Credit Net
commitment procured shortfall shortfall
P 90,000 70,000 (20,000) 4500 (15,500)
Q 80,000 70,000 (10,000) 4000 (6,000)
R 100,000 85,000 (15,000) 5000 (10)000
S 130,000 115,000 (15,000) 6500 (8)50
T 100,000 120,000 20,000
2. Welcome Industries received a subscription 820,000 shares as against

1,000,000 shares that were offered and fully unddem. The underwritten
commitments of 4 underwriters M, N, O and P ararater:

Underwriting commitment Shares procured
200,000 160,000
M
N 300,000 220,000
@) 400,000 345,000
P 100,000 125,000

Determine the liability of each underwriter.



Solution:

Underwriting Shares Excess/ Credit Net
commitment procured shortfall shortfall
M 200,000 160,000 (40,000) 5556 (3444
N 300,000 220,000 (80,000) 8333 (71647
O 400,000 345,000 (55,000) 11111 @98
P 100,000 125,000 25,000
3. The equity stock of Paramount Corporation IBrgefor Rs.240 per share. The
firm is planning to issue rights shares in theaaf one right share for every
existing four shares:
(&) What is the theoretical value of a right if the stiption price is Rs.220?
(b) What is the ex-rights value per share if the supgon price is Rs.210?
(c) What is the theoretical value per share when theksgoes ex-rights, if the
subscription price is Rs.240? Rs.200?
Solution:

a. The theoretical value of a right if the subscriptrice is Rs.220

b. The ex-rights value per share if the subscriptiooeps Rs.210

C.

Po= Rs.240 N=4

Po—S 240 — 220
= — = Rs4
N+1 4+1

NP, + S 4 x 240 + 210

= = Rs.234
N+1 4+1
The theoretical value per share, ex-rights, ifghscription price is Rs.240? 1Q0?
4 x 240 + 240
————— = Rs.240
4+1

4 x 240 + 100

= Rs.212

4+1




4.

The equity stock of Parakram Limited is sellfogRs.860 per share. The firm is
planning to issue rights shares in the ratio of ngkt share for every existing
three shares:

(&) What is the theoretical value of a right if the seigption price is Rs.800 ?

(b) What is the ex-rights value per share if the supson price is Rs.820 ?

(c) What is the theoretical value per share when theksgoes ex-rights, if the
subscription price is Rs.860? Rs.700?

Solution:

P,= Rs.860 N=3

a. The theoretical value of a right if the subscriptprice is Rs.800

Po—S 860 — 800
= = Rs.15
N+1 3+1

b. The ex-rights value per share if the subscriptiooeps Rs.820
NP, + S 3 x 860 + 820

= = Rs.850
N+1 3+1
c. The theoretical value per share, ex-rights, ifgtlescription price is Rs.860? 7007?
3 x 860 + 860
— = Rs.860
3+1
3x 860 + 700
= Rs.820
3+1
CHAPTER 19
1. Advaith Corporation has a net operating inconheRs.50 million. Advaith

employs Rs.200 million of debt capital carrying g&cent interest charge. The
equity capitalisation rate applicable to Advaithl& percent. What is the market
value of Advaith under the net income method? Assthmare is no tax.

Solution:
Net operating incomg) Rs.50 million
Interest on debt : Rs.24 million
Equity earningsK) : Rs.26 million
Cost of equity r) : 14 %
Cost of debt () : 12 %
Market value of equitylf) Rs.26 million/0.14 =Rs.185.7 million
Market value of debt) : Rs.24 million/0.12 =Rs.200 million
Market value of the firnfV) : Rs.385.7 million




2. Kanishk Limited has a net operating incom&sf100 million. Kanishk employs
Rs.800 million of debt capital carrying 10 percemierest charge. The equity
capitalisation rate applicable to Kanishk is 13peat. What is the market value of
Kanishk under the net income method? Assume thkere tax.

Solution:
Net operating incomgd) Rs.100 million
Interest on debt : Rs.80 million
Equity earningsK) : Rs.20 million
Cost of equity rE) : 13 %
Cost of debt () : 10 %
Market value of equitylf) Rs.20 million/0.13 =Rs.153.8 million
Market value of debit) : Rs.80 million/0.10 =Rs.800 million
Market value of the firnfV) : Rs.953.8 million
3. The following information is available for twarhs, Anil Corporation and Sunil
Corporation.
Anil Sunil
Net operating income Rs.3,200,000 Rs.3,200,000
Interest on debt Nil 480,000
Cost of equity 16 % 16%
Cost of debt 12 % 12 %

Calculate the market value of equity, market valtielebt, and market value of
the firm for Anil Corporation and Sunil Corporation

(&) What is the average cost of capital for each ofitnes?

(b) What happens to the average cost of capital of A@ibrporation if it
employs Rs.50 million of debt to finance a proj#wt yields an operating
income of Rs.5 million?

(c) What happens to the average cost of capital ofl SLorporation if it sells
Rs.4 million of additional equity (at par) to retirRs.4 million of
outstanding debt?

In answering the above questions assume that thencmme approach applies
and there are no taxes.

Solution:
Anil Sunil
Market value of equity 3,200,000/0.16 3,200,00130.
= Rs.20 million = Rs.20 million
Market value of debt 0 480,000/0.12
=Rs.4 million
Market value of the firm Rs.20million 24 million




(a) Average cost of capital for Anil Corporation

20 0
X 16% +
20 20

X 12% =16 %

Average cost of capital for Sunil Corporation

20 4
X16% + — X12% = 15.33%
24 24

(b) If Anil Corporation employs Rs.50 million oMbt to finance a project that
yields Rs.5 million net operating income, its fisads will be as follows.

Net operating income Rs.8,200,000
Interest on debt Rs.6,000,000
Equity earnings Rs.2,200,000
Cost of equity 16%

Cost of debt 12%

Market value of equity Rs.13.75million
Market value of debt Rs.50 million
Market value of the firm Rs.63.75 million

Average cost of capital

13.75 50
16% —  +12% x=12.86 %
63.75 63.75

(c) If Sunil Corporation sells Rs.4 million of atidnal equity to retire Rs.4
million of debt , it will become an all-equity compy. So its average cost of
capital will simply be equal to its cost of equityhich is 16%.

4. The management of Janata Company, subscribirtget net operating income
approach, believes that its cost of debt and oveost of capital will remain at 7
percent and 14 percent, respectively. If the eqghiyreholders of the firm demand a
return of 25 percent, what should be the proportibdebt and equity in the firm’s
capital structure? Assume that there are no taxes.

Solution:
e = ra + (I'A-I'D)D/E
25 = 14 + (14DE

Sop/E 1.57



5. The management of Lavanya Corporation, subsgrilio the net operating
income approach, believes that its cost of debt @retall cost of capital will
remain at 10 percent and 16 percent, respectilfelye equity shareholders of the
firm demand a return of 22 percent, what shouldhgeproportion of debt and
equity in the firm’s capital structure? Assume tthegre are no taxes.

Solution:
e = ra + (rA-rD)D/E
22 = 16 + (16-IDE
SoD/E = 1.0
6. The management of a firm believes that the cbsiquity and debt for different

proportions of equity and debt in the capital st are as follows

Proportion of Proportion of Cost of Equity, Cost of Dept,
Equity Debt ePh ofo
1.00 0.00 15.0 7.0
0.90 0.10 16.0 7.5
0.80 0.20 16.5 8.0
0.70 0.30 17.0 8.5
0.60 0.40 17.5 9.0
0.50 0.50 18.0 9.5
0.40 0.60 18.5 10.0
0.30 0.70 19.0 11.0
0.20 0.80 19.5 12.0
0.10 0.90 20.0 14.0

What is the optimal capital structure of the firm?
Solution:

E D E D
e 5] ra = fe+ )
D+E D+E (%) (%) D+E D+E




1.00 0.00 150 7.0 15.0
0.90 0.10 16.0 75 15.15
0.80 0.20 36. 8.0 14.8
0.70 0.30 170 85 14.45
0.60 0.40 175 9.0 14.10
0.50 0.50 18.0 95 13.75
0.40 0.60 185 10.0 13.40
0.30 0.70 19.0 11.0 13.40
0.20 0.80 195 12.0 13.50
0.10 0.90 20.0 140 14.60
The debt ratios 0.60 or 0.70 minimises the WACKhe optimal ratio is 0.60 as
the firm’s financial flexibility in that case isore.

7. The following information is available on VidyGorporation.
Net operating income = Rs.100 million
Tax rate = 35 percent
Debt capital = Rs.250 million
Interest rate on debt capital = Rs.12 percent

Capitalisation rate applicable to debt-free
Firm in the risk class to which Vidyut

Corporation belongs = 14 percent
What should be the value of Vidyut Corporation caading to Modigliani and
Miller?

Solution:

The value of Vidyut Corporation.according to Mddigi and Miller hypothesis is

Expected operating income 100

= = Rs.714 million
Discount rate applicable to the 0.14

risk class to which Vidyut

Corporation.belongs




8. The following information is available on Mago#nt Corporation.

Net operating income = Rs.80 million
Tax rate = 33 percent
Debt capital = Rs.150 million
Interest rate on debt capital = Rs.14 percent

Capitalisation rate applicable to debt-free
Firm in the risk class to which

Magnificent Corporation. belongs =5 cent
What should be the value of Magnificent Corporatiaocording to Modigliani
and Miller?
Solution:
The value of Magnificent Corporation, accordingvtodigliani and Miller
hypothesis is
Expected operating income 80
= = Rs.533 million
Discount rate applicable to the 0.15
risk class to which Magnificent
Corporation..belongs
9. If tc = 30%, tpe = 10%, andpg = 20%, what is the tax advantage of a rupee of
debt?
Solution:
(X)) (1 —tpo) (2-0.3) (1-0.10)
1- =1-
(1 -tog) (1 -0.20)
= 0.21 or 21 paise




10.  Iftc = 35%,tpe = 10%, andyq = 25 %, what is the tax advantage of a rupee of

debt?

Solution:

(Xo) (1 —tpo) (1-0.35) (1-0.10)

1- =1-
(1 -tpd) (1-0.25)
= 0.22 or 22 paise

CHAPTER 20
1. The profit and loss account for the year 1 {thar that has just ended) and the

balance sheet at the end of year 1 for Red Rocltd¢dhare as follows.

Profit and Loss Account Balance Sheet
Rscitore Sources of Funds Rs. in crore
Sales 520 Shareholders’ Funds 300
PBIT 86 Paid up capital 60
(Equity shares of par value Rs.10)

Interest 16 Reserves and Surplus: 240
PBT 70 Loan Funds 200
Tax (t= 30%) 21 500
PAT 49 Application of Funds
Dividends (Rs. 3 per share) 18 et fked assets 35(
Retained Earninas 31 Net current assets 15C

()  What should have been the ROI of Red Rock Leéwhifor it to meet its target
ROE of 20 percent? Note that the pre-tax cost bf ©e8 percent.

Solution:

[ROl + (ROl - ND/E](1-) = 20%
[ROl + (ROl - 8)2/3(1- 0.3) = 20%
ROI = 20.34%




(i) Red Rock Limited requires Rs. 200 crore ofezral financing for which it
Is considering two alternatives:

Alternative A : Issue of 1.6 crore equity sharefefl0 par at Rs. 125 each
Alternative B : Issue of Rs.200 crore ebdntures carrying 8 percent
interest rate.

What is the EPS-EBIT indifference point?

Solution:
(EBIT -)161 - 0.3)

EPS =

7.6

(EBF32) (1-0.3)

EPS =

6

Equating EPSand EP§ gives EBIT = Rs. 92 crore.

2. The profit and loss account for year 1 (the yehrch has just ended) and the
balance sheet at the end of year 1 for Glendalasafellows:

Balance Sheet Profit and Loss Account
Sources of Funds Rs. in crore Rs in crore
* Shareholders’ Funds 260 Sales 500

PBIT 80
Paid up capital . 60 Interest 10
(Equity shares of
Rs.10 par)
Reserves & surplus : 200 PBT 70
Tax (:=30%) 21
¢ Loan Funds 100 PAT 49
360 Dividends 18
Application of Funds (Rs.3 per share)
* Net Fixed Assets 250 Retained eaming 31
* Net Current Assets 110
360

() What should have been the ROI of Glendale Comip meet a target
ROE of 25 percent? Note that the pre-tax cosebt & 10 percent



Solution:

[ROI + (ROI — ) D/E] (1 —d = 25%
[ROI + (ROI — .10) 0.385] (1 — 0.3) = 25%
— ROI = 28.57%

(i) Glendale Company requires Rs.50 crore of emdkefinancing for which it is
considering two alternatives:
Alternative A : Issue of 0.4 crore shareRatl25 each
Alternative B : Issue of Rs.50 crore of daoees carrying 10 percent
interest rate

What is the EPS-EBIT indifference point?

Solution:

(EBIT — 10) (1 — 0.3)

EPS =
6.4

(EBIT — 15) (1 — 0.3)

EPS =

6
Equating EPS and EP§ gives

0.7EBIT -7 0.7 EBIT - 10.5

6.4 6.0
= EBIT = Rs.90 crore

3. A company’s present capital structure contairf30@,000 equity shares and
100,000 preference shares. The firm’s current EBIRs.25 million. Preference
shares carry a dividend of Rs.3 per share. Theireg per share is Rs.4. The
firm is planning to raise Rs.40 million of extern@hancing. Two financing
alternatives are being considered: (i) issuing@,000 equity shares for Rs.10
each, (ii) issuing debentures for Rs.40 millionrgiaig 12 percent interest.

Required (a) Compute the EPS-EBIT indifferencatpo
(b) Define the alternative which maximises EPS for masi levels of
EBIT.



Solution:

(@ Currently
No. of shares = 4,000,000

EBIT = Rs 25 million
Interest =0
Preference dividend = Rs.3 x 100,080Rs.0.3 million
EPS = Rs.4
(EBH Interest) (i) — Preference dividend
EPS =
No. of shares
(25,000,000 - 0) (1-— 300,000
4 =

4,000,000
Hence = 0.348 or 34.8 per cent
TheEPSunder the two financing plans is :
Financing Plan A : Issue of 4,000,000 shares

EBIT -0) (1-0.348) - 300,000

EP§ =
8,000,000

Financing Plan B : Issue of Rs.10 million debentures carrying 16qast
interest

EBIT - 4,800,000) (1-0.348) — 300,000
EPS =

@agooo
TheEPS — EBITindifference point can be obtained by equatiifs andEPS

EBIT-0) (1 — 0.348) — 300,000 ERIT—- 4,800,000) (1 — 0.348) — 300,000

8,000,000 4,0am0

0.652 EBIT -300,000 =2(0.652 EBIT-3,129,600 -300)0
0.652 EBIT = 6,559,200 or EBIT = 10,060,123

(b) Aslong a€£BIT s less than Rs.10,060,123 equity financing maseési

EPS.
WhenEBIT exceeds Rs. 10,060,123 debt financing maxinkists




4, BGM Limited’s present capital structure corsist 20 million equity shares of
Rs.10 each. It requires Rs.60 million of extefir@ncing. It is considering two

alternatives:

Alternative 1 : Issue of 3 million equity shamdsRs.10 par at Rs.15 each
and 1.5 million preference shares of Rs.10 marymg a
dividend rate of 10 percent.

Alternative 2 : Issue of 2 million equity sharesR¥.10 par at Rs.15 each
and debentures for Rs.30 million carrying an irgerate of
11 percent

The company’s tax rate is 35 percent? Wh#ie EPS-PBIT indifference point?

Solution:

Alternative 1

(PBIT-0)(1-0.35-1.5
23

EPS =

Alternative 2
(PBIT—-3.3) (1-10.35)

EPS =
22
0.65PBIT—-1.5 = 0.65PBIT —2.145
23 22
14.3 PBIT - 33 = 14.95 PBIT — 49.335
0.65 PBIT = 16.335
PBIT = 25.13
5. Keerthinath Corporation presently has two millioutstanding equity shares

(Rs.10 par) selling at Rs.11 per share and no andstg debt . It needs Rs.8
million of additional funds which can be raisedwo ways:

(@) issue of 0.8 million equity shares at Rs.10 peresha
(b) issue of debt capital carrying 14 percent interest.

The expected earnings before interest and taxesta& new funds are raised will
be Rs.6 million per year with a standard deviatdrRs.2 million. Keerthinath
Corporation’s tax rate is 35 percent. What is thebpbility that the debt
alternative is better than the equity alternativi wespect to earnings per share



Solution:

Plan A : Issue 0.8 million equity sharefat 10 per share.
Plan B : Issue Rs.8 million of debt carrying nets rate of 14 per cent.

EBIT-0)(1-0.35)

EPS =
2,800,000
(EBIT — 1,12000q1 — 0.35)

EPS =
2,000,000

EquatingePS andEPS;, we get

EBIT-0)(1-0.35) EBIT-1,120,000) (1 — 0.35)

2,800,000 2,000,000
1.8ZEBIT 2.0384 = 1.EBITor EBIT =3.92million

Thus the debt alternative is better than the ealigrnative when
EBIT > 3.92 million

EBIT-EBIT  3.92—6.000
ProbEBIT>3,920,000) = Pro >
o EBIT 2.000

= Prolzp - 1.04]
From the tables we have
when z = -1.00, the probability is = 1-0.1587 8413
when z = -1.05, the probability is = 1-0.1469 8331

By extrapolation we have

Prob g>-2.08] = 0.8413 + (1.04 -1)(0.8531 -0.8413)10.
= 0.8507 or 85.07 percent.

6. Innovation Limited presently has 10 million datsding equity shares (Rs.10 par)
selling at Rs.11 per share and no outstanding tei#eds Rs.60 million of
additional funds which can be raised in two ways:

(@) issue of 6 million equity shares at Rs.10 per share
(b) issue of debt capital carrying 11 percent interest.




The expected earnings before interest and taxesth#t new funds are raised will
be Rs.16 million per year with a standard deviatidérRs.8 million. Innovation
Limited tax rate is 33 percent. What is the prolighbihat the debt alternative is
better than the equity alternative with respe@amings per share.

Solution:

Plan A : Issue 6 million equity shares at E&per share.
Plan B : Issue Rs.60 million of debt carryingeieist rate of 11 per cent.

EBIT-0) (1-0.33)

EPS =
16,000,000

(EBIT — 6,60000q1 — 0.33)
EPS =

10,000,000

Equating=PS andEPS , we get

EBIT-0)(1-0.33) EBIT-6,600,000) (1 — 0.33)

16,000,000 10,000,000

10.7EBIT -70.752 = 6.7EBITor EBIT =17.6 million

Thus the debt alternative is better than the ealigrnative when
EBIT > 17.6 million

EBIT—EBIT  17.6-16.0
ProbEBIT>17,600,000) = Pro >

o EBIT 8

=Prob%>0.2]

=0.4207 or 42.07 %

Hurricane Transport has an average cost of t€epefor debt financing. The

financial leverage ratio is 0.8 and the ROI is £bcpnt. What is the ROE for the
company, if its tax rate is 40 percent?

Solution:

ROE=[15+ (15-10) 0.8] (1 - 0.4) = 11.4 %




8. Nanda Enterprises has a target ROE of 20 perCkatfinancial leverage ratio for
the firm is 0.6 and its tax rate is 33 percent. WR@I should the company plan
to earn? The cost of debt is 14 percent.

Solution:
20 fROI+(ROI-14)0.6](1-0.33)=0.67 ROI +0.402 ROIl.62B
1.072 ROI = 25.628
ROI =23.91 %
9. The following information is available about Bkbur Limited.
Depreciation Rs.5 million
EBIT Rs.35 million
Interest on debt Rs.7 million
Tax rate 35 percent

Loan repayment instalment Rs.4.0 million

Required: (a) Calculate the interest coverage.rat
(b) Calculate the cash flow coverage ratio

Solution:

EBIT

a. Interest coverage ratio —=
Interest on debt

35

EBIT + Depreciation

b. Cash flow coverage ratio™=
Loan repayment ifratent

Int.on debt
(1 - Tax rage)
= 35+5
=3.04
7 + 4/0.65

10. The following information is available aboutthilog Hill Corporation.

Depreciation Rs.30 million
EBIT Rs.125 million
Interest on debt Rs.52 million



Tax rate 33 percent
Loan repayment instalment Rs.20.0 million

Required: (a) Calculate the interest coverage.rat
(b) Calculate the cash flow coverage ratio

Solution:

EBIT
a. Interest coverage ratio —=
Interest on debt

125
52
= 240
EBIT + Depreciation
b. Cash flow coverage ratio™=
Loan repayment ilmsnt
Int.on debt
(1 — Tax rage)
= 125+ 30
=1.89
52 + 20/0.67
11.  The following projections are available for gtdcrats Limited:
Rs. in million
Yearl Year2 Year3 Year 4 Yegar
Profit after tax -3.0 13.0 24.00 28.0 25.00
Depreciation 15.0 11.25 8.43 6.33 4.75
Interest on term loan 14.00 14.00 014.11.20 8.4
Term loan repayment - - 20.00 0RO. 20.0d
instalment

Required: Calculate the debt service coverage.ratio

Solution:
The debt service coverage ratio for Aristocratsited is given by:
25( PAT; + Dep + Int;)
DSCR = I_51
> (Int; + LRI)

i=1




= 87.00 + 45.76 + 61.6

61.6 + 60
= 194.36
121.6
= 1.60
12.  The following projections are available for @s€orporation.
Rs. in million
Yearl Year2 Year3 Year 4 “egar
Profit after tax -4.0 -1.0 35.00 8D.0 100.40
Depreciation 200 160 128 102.4 81.92
Interest on term loan 91.00 91.00 078. 65.0 52.0
Term loan repayment - 100.00  100.0.00.00 100.00
instalment

Required: Calculate the debt service coverage.ratio

Solution:

The debt service coverage ratio for Oscar Corporais given by :
5
2. (PAT; + Dep + Int;)
i=1
5
2 (Intj + LRI)
i=1

DSCR

210 + 672.32 + 377

377 + 400

= 1259.32
777
= 1.62

13. Jaisurya Associates is embarking on an expand&n requiring an outlay of
Rs.800 million. The management of the firm is cowed that debt is a cheaper
source of finance and is confident that it canedlse entire amount by debt
finance (perpetual) at a rate of 12 percent. Howeere is some apprehension
about the firm’s ability to meet interest burderridg a recessionary year. The
management feels that in a recessionary year,gheash flows of the company,
not taking into account the interest burden on rteev debt, would have an
expected value of Rs.200 million with a standardateon of Rs.80 million.
Required: (a) What is the probability of cash iquicy during a recessionary

year , if the entire Rs.80Mlion are raised as debt finance?



(b) If the management is predao accept only a 4 percent chance of
cash inadequacy, whapprobon of Rs.800 million requirement
should be raised as fiebhce?

Solution:

(b)

(&) If the entire outlay of Rs. 800 million issed by way of debt carrying 12
per cent interest, the interest burden will be¥smillion.

Considering the interest burden the net cash fl@ivsthe firm during a
recessionary year will have an expected value sf 184 million (Rs.200 million
- Rs. 96 million ) and a standard deviation of & million .

Since the net cash flow) is distributed normally
X—-104

80
has a standard normal deviation

Cash flow inadequacy means thas less than O.
ProbK<0) = Prob £<- 1.3)
=0.0968

Sincep = Rs.200 milliong= Rs.80 million , and th& value corresponding to
the risk tolerance limit of 4 per cent is —1.76e cash available from the
operations to service the debt is equaXtshich is defined as :

X =200
=-1.75

80
X = Rs.60 million

Given 15 per cent interest rate, the debt thaebaed is
60

—— = Rs. 500 million
0.12

14.

Medicon Limited is embarking on an expansidanprequiring an outlay of
Rs.600 million. The management of the firm is cowed that debt is a cheaper
source of finance and is confident that it canedise entire amount by debt
finance (perpetual) at a rate of 10 percent. Howethere is some apprehension
about the firm’s ability to meet interest burderridg a recessionary year. The
management feels that in a recessionary year,gheash flows of the company,
not taking into account the interest burden on rteev debt, would have an
expected value of Rs.150 million with a standardateon of Rs.45 million.



Required: (a) What is the probability of cashdequacy during a recessionary
year, if the entire R€61illion are raised as debt finance?

(b) If the management is prepared to accept arllypercent chance of
cash inadequacy, what proportion of Rs.600 milliequirement
should be raised as debt finance ?

Solution:

(@) If the entire outlay of Rs. 600 million issad by way of debt carrying 10
per cent interest, the interest burden will be@smillion.

Considering the interest burden, the net clastsfof the firm during a
recessionary year will have an expected value f9R million (Rs.150
million - Rs. 60 million ) and a standard deviatimiRs. 45 million .

Since the net cash flow) is distributed normally
X-90

45
has a standard normal deviation

Cash flow inadequacy means tias less than 0.
ProbX<0) = Prob £<- 2.0)
=0.0228

(c) Sincep = Rs.150 millionpg= Rs.45 million , and th& value corresponding
to the risk tolerance limit of 1 per cent is —2(8@proximately) , the cash
available from the operations to service the delegual toX which is
defined as :

X-150
=-2.30

45
X = Rs.46.5 million

Given 10 per cent interest rate, the tledm be serviced is

46.5
— = Rs. 465 million
0.10
CHAPTER 21
1. The following data is available for Newton Lieuk
Earnings per share = Rs.6.00

Rate of return = 18 percent



Cost of capital = 15 percent

(&) If Walter’s valuation formula holds, what wile the price per share when
the dividend payout ratio is 30 percent? 40 peftent

(b) If Gordon's basic valuation formula holds, whall be the price per share
when the dividend payout is 30 percent, 40 percent?

Solution:
€)) Payout ratio Price per share
6(0.3)+6(0.7) x 8.1
0.3 —
0.15
= Rs. 45.60
0.15
6(0.40)+6(0.6)[ 0.38
0.1
0.40 = Rs. 4.8
0.15
(b)
- . Price as per Gordon model
Dividend payout ratio Py =Ex(1-b)/(k-br)
30 % =6 x0.70/(0.15 - 0.70x 0.18) =Rs. 175
40% =6 x 0.60/(0.15 - 0.60x 0.18) =Rs.85.7
2. The stocks of firm#& andB are considered to be equally risky. Investors expe

the share of firmA — the firm which does not plan to pay dividendo-be worth
Rs 100 next year. From the share of fBrtoo, investors expect a pay off of Rs
100 — Rs 10 by way of dividend and Rs 90 by wagtatre price a year from now.
Dividends are taxed at 25 percent and capital galiri?2 percent. What will be
the current price of the sharesandB, if each of them offers an expected post-
tax rate of 18 percent? Assume that the radicatipnspplies



Solution:

3. The stocks of firm$1 andN are considered to be equally risky. Investors eixpe
the share of firnM — the firm which does not plan to pay dividendo-be worth
Rs 180 next year. From the share of fMytoo, investors expect a pay off of Rs
180 — Rs 20 by way of dividend and Rs 160 by wagladre price a year from
now. Dividends are taxed at 20 percent and cagatisls at 10 percent. What will
be the current price of the sharesdvbandN, if each of them offers an expected
post-tax rate of 20 percent? Assume that the rbdasition applies
Solution:
M N
Next year’s price 180 160
Dividend 0 20
Current price M N
Capital appreciation (180-Mm) (160-N)
Post-tax capital appreciation 0.9(180-M) 0.9 (160-N)
Post-tax dividend income 0 0.8x20
Total return 0.9 (180-M) 0.9 (160-N) + 16
M N
=20% =20 %
Current price (obtained by solving M= N= Rs.145.45
the preceding equation) Rs.147.27
4. Assume that investors expect a payoff of RsB@byear from now from one

A B
Next year’s price 100 90
Dividend 0 10
Current price A B
Capital appreciation (100-A) (90-B)
Post-tax capital appreciation 0.88(100-A) 0.88 (90-B)
Post-tax dividend income 0 0.75x 10
Total return 0.88 (100-A) 0.88 (90-B) + 7.5

A B

=18% =18%

Current price (obtained by solving | A = Rs.83.02 B = Rs.81.79

the preceding equation)

share of Suman Company: Rs. 5.2 by way of dividemd Rs. 300 by way of
share price. If dividend is taxed at 10 percemt eapital appreciation is taxed at
20 percent, what will be the current price of Sur@@mpany’s share if investors

expect a post-tax return of 14 percent?

Solution:




Let the current price of the share be = P
Price one year hence = 300
Capital appreciation = (300 -P)
Dividend = 5.2
Post tax capital appreciation = 0.9 (300 - P)
Post tax dividend income = 0.8 (5.2)
Total return = 09(300-P)+ 4.16 $H.14
P
270-0.9P +4.16 = 0.14P
1.04P = 2m
P= Rs. 263.62
CHAPTER 22
1. Handsome Apparels expects that its net incordecapital expenditures over the
next four years will be as follows:
Year Net Income (Rs.) Capital Expenditures (Rs.)
1 40,000 12,000
2 60,000 10,000
3 25,000 6,000
4 34,000 7,000

The company has 10,000 outstanding shares curm@mtiyhich it pays a dividend

of two rupees per share. The debt- equity targédtefirm is 1:1

Required:

(&) What will be the dividend per share if the compéoliows a pure residual
policy?

(b) What external financing is required if the compagns to raise dividends
by 15 percent every 2 years?

(c) What will be the dividend per share and endkrfinancing requirement if
the company follows a policy of a constant 50 petrgayout ratio?

Solution:

a. Under a pure residual dividend policy, the diwid per share over the 4 year
period will be as follows:



DPS Under Pure Residual Dividend Policy

(inRs.)
Year 1 2 3 4
Earnings 40,000 60,000 25,000 34,000
Capital expenditure 12,000 10,000 6,000 7,000
Equity investment 6,000 5,000 3,000 3,500
Pure residual
dividends 34,000 55,000 PR,0 30,500
Dividends per share 3.4 55 2.2 3.05

b. The external financing required over the 4 yeaiggefunder the assumption
that the company plans to raise dividends by 1&gus every two years) is
given below :

Required Level of External Financing

(inRs.)

Year 1 2 3 4
A. Netincome 40,000 60,000 25,000 34,000
B. TargetedDPS 2.00 2.30 2.30 2.65
C. Total dividends 20,000 23,000 23,000 26,500
D. Retained earning&C) 20,000 37,000 2,000 7,500
E. Capital expenditure 12,000 000, 6,000 7,000
F. External financing

requirement 0 0 ,000 0
(E-D)if E > D or 0 otherwise

c. Given that the company follows a constant 50 pat payout ratio, the
dividend per share and external financing requirdroger the 4 year period
are given below



Dividend Per Share and External Financing Requirement

(inRs.)

Year 1 2 3 4
A. Net income 40,000 60,000 25,000 34,000
B. Dividends 20,000 30,000 12,500 17,000
C. Retained earnings 20,000 @m,0 12,500 17,000
D. Capital expenditure 12,000 00,0 6,000 7,000
E. External financing

(D-C)if D>C, or 0 0 0 0 0

otherwise
F. Dividends per share 2.00 3.00 1.25 1.70
2. Young Turk Associates expects that its net ire@mnd capital expenditures over

the next five years will be as follows:

Year Net Income (Rs.) Capital Expenditures (Rs.)
1 70,000 25,000
2 40,000 50,000
3 85,000 4,000
4 38,000 57,000
5 105,000 14,000

The company has 20,000 outstanding shares curremtlyhich it pays a dividend
of two rupees per share. The debt- equity targédtefirm is 3:2

Required:

a. What will be the dividend per share if the compé#ollows a pure residual
policy?

b. What external financing is required if the ca@my plans to raise dividends by
20 percent every 3 years?

c. What will be the dividend per share and extefimancing requirement if the
company follows a policy of a constant 60 percexout ratio?



Solution:

a. Under a pure residual dividend policy, theidind per share over the 4 year

period will be as follows:

DPS Under PureResidual Dividend Policy
(inRs.)

Year 1 2 3 4 5
Earnings 70,000 40,000 85,00038,000| 105,000
Capital expenditure 25,000, 50,000/ 4,000 57,000| 14,000

Equity investment | 10,000( 20,000 | 1,600 22,8005,600

Pure residual 60,000| 20,000 | 83,400 15,20099,400
dividends
Dividends per share3.0 1.0 4.17 0.76 4.97

The external financing required over the 5 yeanod (under the assumption
that the company plans to raise dividends by 2@gmes every three years) is
given below:

Required Level of External Financing

(inRs.)

Year 1 2 3 4 5
A. Net income 70,000 40,000 88,0 38,000 105,000
B. TargetedPS 2.00 2.00 240 240 4@
C. Total dividends 40,000 40,000 48,088,000 48,000
D. Retained earning&{C) 30,000 0 37,000 -10,000 57,000
E. Capital expenditure 25,000 50,000,000 57,000 14,000
F. External financing

requirement 0 50,000 0 ,060 0

(E-D)if E > D or 0 otherwise

c. Given that the company follows a constant 60 @emt payout ratio, the

dividend per share and external financing requirgroger the 5 year period are
given below



Dividend Per Share and External Financing Reqlergm

(inRs.)

Year 1 2 3 4
A. Net income 70,000 40,000 088, 38,000 105,000
B. Dividends 42,000 24,000 51,000 22,800 63,000
C. Retained earnings 28,000 ,00@ 34,000 15,200 42,000
D. Capital expenditure 25,000 50,000 4,000 57,000 14,000
F. External financing

(D-C)if D>C, or 0 0 34,000 O 41,800 0

otherwise
F. Dividends per share 2.1 1.2 552 1.14 3.15

3. The dividend per share of a firm for the currgear is Rs.4. What will be the
expected dividend per share of a firm for next ydathe expected EPS for that
year is Rs.20 and the target payout ratio is 30% ajustment rate is 0.6?
Assume that the Lintner model applies.

Solution:

Di = c rrEPSt (1-¢c)DQ_1
= (0.6x0.3x20) + (0.4) x 4

= Rs.5.2

D=creEPs+ (1-c) -1

(0.8x0.35x8) + (1-0.8)x 2.5

224 + 050 = 2.74

CHAPTER 23

1. Primtech Limited has a Rs.2,000 million 11 petcé&oupon rate) bond issue
outstanding which has 4 years of residual matufiitie bonds were issued four
years ago at par for Rs.2,000 million and Primtewurred floatation costs of
Rs.48 million which are being amortised for tax pmses at the rate of Rs.6
million per year. If the bonds are called, the amed portion of the floatation
costs (Rs.24.0 million) can be deducted for tayppses. Primtech’s tax rate is 30
percent. Primtech can call the bonds for Rs.210lom Assume that the call
premium of Rs.100 million can be treated as a &dudtible expense.



Primetech has been advised by its merchant bartkatsthe firm can issue
Rs.2,000 million of new bonds at an interest ratedopercent and use the
proceeds for refunding the old bonds. The neweissill have a maturity of 4

years and involve a floatation cost of Rs.40 milliavhich can be amortised in 4
equal instalments for tax purposes.

()  What will be the initial outlay?

Solution:

(a) Cost of calling the old bonds

Face value Rs.2000lion
Call premium 10@lion
2100 nati
(b) Net proceeds of the new issue
Gross proceeds Rs.2000 million
- Issue cost 40 million
__1960 million
(c) Tax savings on tax-deductible expenses Rs. 37.2 million

Tax rate [Call premium + Unamortised issasts on old bonds]
0.30 [100 + 24]

(d) Initial outlay: (a) — (b) — (c) Rs.102.8limm

(i)  What will be the annual net cash savings?

Solution:
(@) Annual net cash outflow on old bonds
Interest expense 220
- Tax savings on interest expense andtsabon 67.8
of issue expenses 0.3 (220 + 6)
152.2
(b) Annual net cash outflow on new bonds
Interest expense 180
- Tax saving on interest expense and asabidn of
issue expenses : 0.3 (180 +10) 57
123.0

(c) Annual net cash savings: (a) — (b) 29.2




(i) What is the NPV of refunding the bond?

Solution:

Present value of annual net cash savings:
29.2 X PV|FA(0_063,4yrs)

= 29.2x3.441 = 100.48
- Initial outlay = _102.80
- 232

0.09 (1- 0.3) = 0.063
PVIFA (0.063, 4 yrs)
1 £1063)f
= = 3.441
0.063

2. Sanofi Limited has a Rs.1200 million, 11 percétbupon rate) bond issue
outstanding which has 4 years residual maturitye Hhnds were issued 4 years
ago at par for Rs.1200 million and Sanofi incurfeghtation costs of Rs.30
million which are being amortised for tax purpos¢she rate of Rs.3.75 million
per year. If the bonds are called, the unamortation of the floatation costs
(Rs.15.0 million) can be deducted for tax purpoSesofi's tax rate is 30 percent.
Sanofi can call the bonds for Rs.1266 million. Assuthat the call premium of
Rs.66 million can be treated as a tax-deductibpepse.

Sanofi has been advised by its merchant banketgltleato fall in interest rates,
the firm can issue Rs.1200 million of new bondsmtinterest rate of 8 percent
and use the proceeds for refunding of old bonds fiéw issue will have a
maturity of 4 years and involve a floatation cobRs. 24 million, which can be
amortised in 4 equal annual instalments for taypses.

()  What will be the initial outlay?
Solution:

(@) Cost of calling the old bonds
Face Value
Call premium

Rs. 1200 million
66 million

1266 million
(b) Net proceeds of the new issue

Gross Proceeds Rs. 1200 million

- Issue costs 24 million
Rs. 1176 million
(c) Tax savings on tax-deductible expenses 24.3 million
Tax rate [Call premium + Unamortised issue
costs on old bonds]
0.30[66 +15]
(d) Initial outlay: (a)—(b)—-(c) = Rs. .@5million




(i)  What will be the annual net cash savings?

Solution:

(a) Annual net cash outflow on old bonds 132.000
Interest expense

- Tax savings on interest expense and amortisation 40.725

of issue expenses 0.30 (132 + 3.75) = 91.275

(b) Annual net cash outflow on new bonds 96.000
Interest expense

- Tax saving on interest expense and asabidn 30.600

of issue expenses 0.30 (96 + 6) 65.400

(¢ ) Annual net cash savings (a) — (b)) millio 25.875

(i)  What is the NPV of refunding the bond?

Solution:

Present value of annual net cash

savings: rq(l1-t)= .08 (1-.30)
= .056
= 25.875 x 3.4971 = 90.487 million 1 4
- Initial outlay = -65.7 million 1--—--
= 24.787 million 1.056)

PVIFA 455%6 yrs —  TTTTTmmommmomsmmsmmmeoees

= 3.497:

Synex Limited has a Rs.1000 million, 10 percédupon rate) bond issue
outstanding which has 5 years residual maturitye Hnds were issued 3 years
ago at par for Rs.1000 million and Synex incurremhthtion costs of Rs.24
million which are being amortised for tax purpos¢dhe rate of Rs.3.0 million
per year. If the bonds are called, the unamortation of the floatation costs
(Rs.15.0 million) can be deducted for tax purpoSgsex’s tax rate is 35 percent.
Synex can call the bonds for Rs.1060 million. Assuimat the call premium of
Rs.60 million can be treated as a tax-deductibfeese.



Synex has been advised by its merchant bankersltigato fall in interest rates
the firm can issue Rs.1000 million of new debtrairderest rate of 7 percent and
use the proceeds for refunding of old bonds. Theissue will have a maturity of
5 years and involve a floatation cost of Rs. 20diom| which can be amortised in

5 equal annual installments for tax purposes.
()  What will be the initial outlay?
Solution:

(@) Cost of calling the old bonds

0.35 [60 + 15]

Face value Rs.100Dlion
Call premium Bllion
1060 mitiio
(b) Net proceeds of the new issue
Gross proceeds Rs.1000 million
- Issue cost 20 million
980 million
(c) Tax savings on tax-deductible expenses Rs.26.25 million

Tax rate [Call premium + Unamortised issasts on old bonds]

(d) Initial outlay: (a) — (b) — (c) Rs.53.75 ol
(i)  What will be the annual net cash savings?
Solution:
(@) Annual net cash outflow on old bonds
Interest expense 100
- Tax savings on interest expense and amortisation 36.05
of issue expenses 0.35 (100 + 3)
63.95
(b) Annual net cash outflow on new bonds
Interest expense 70
- Tax saving on interest expense and amortisafion o
issue expenses:0.35(70+4) 25.9
44.1
(c) Annual net cash savings : (a) — (b) 19.85




Present value of annual net cash savings: 010D(35) = 0.0455
19.85 x PV|FA(0,0455,5yr5)

15
1.045 = 4.384
PVIFA =
0.0455

(i) What is the NPV of refunding the bond?

Solution:
=19.85x4.384 = 87.02
- Initial outlay = 53.75
33.27
Rs.33.27 million.
4. Consider the following data for government sgi@as:
Face value Interest rate Maturity (years) Current price
Rs. 100,000 0 1 95,000
Rs. 100,000 7% 2 99,500
Rs. 100,000 7% 3 99,200

What is the forward rate for yeam3)?

Solution:

100,000

(1

7,000 107,000
+ p - ¥ 9.48%
(1.0526) (1.0526) (1 +4)

= 9900 == 1= 5.26%

99,500

7,000 7,000 107,000

99,200

+ +

(1.0526)  (1.0526) (1.0948) (1.0526) (1.0948) €)+r

=> 3r:737%




5. Consider the following data for government sgi@as:

Face value Interest rate (%) Maturity (years) Current price
100,000 0 1 94,250
100,000 6% 2 99,500
100,000 7% 3 100,500

What is the forward rate for yean 3

Solution:
100,000 _ _ 0
T+l 94,250 >n = 6.10%
6000 106000 > o = 6.46%
99,500 (1.0610) T~ (1.061) (1%)
100,500 = 7,000 + 7,000 + 107,000
(1.061) (1.061) (1.0646) (1.061) (1.0646) (1)
e r; = 8.01%
6. Consider the following data for government sgi@as:

Face value Interest rate Maturity (years) Current price
100,000 - 1 9480
100,000 6% 2 99,500
100,000 7% 3 100,500

What is the forward rate for year3(

Solution:
100,000
_ = 8940 =1 =5.49%
1+

6,000 106,000

99500 = + =rn=711%
(1.0549) (1.0549) (1 H)r

7000 7000 107000

100500 = + +

(1.0549)  (1.0549) (1.0711)  (4OH(1.0711) (1 +3)
—r1=8.01%




7. Consider three bonds, A, Band C
Bond A Bond B Bond C
Face value 1,000 1,000 100
Coupon (interest rate)
payable annually 12 percent 13 percent 14epeerc
Years to maturity 5 6 7
Redemption value 1,000 1,000 100
Current market price Rs.900 Rs.850 92
What are the (a) yields to maturity (use the apipnate formula) (b) durations,
and (c) volatilities of these bonds?
Solution:
a)
Yield to maturity of bond?, using the approximate formula, is
120 + (1000 — 900)/5
= =14.89 %
0.4x1000 + 0.6x900
Yield to maturity of bond, using the approximate formula, is
130 + (1000 — 850)/6
= =17.03 %
0.4x1000 + 0.6x850
Yield to maturity of bondC, using the approximate formula, is
14 + (100 — 92)/7
T e = 191 %
0.4x100 + 0.6x92
(b) Duration of bond A is calculated as under:
Solution:
Present value at | Proportion of the | Proportion of the
Year | Cash flow | 14.89 percent bond's value bond's value x time
1 120 104.45 0.116 0.116
2 120 90.91 0.101 0.201
3 120 79.13 0.088 0.263
4 120 68.87 0.076 0.305
5 1120 559.51 0.620 3.099
Sum = 902.87| Duration = 3.98 year




Duration of bond B is calculated as under:

Present value at Proportion of the | Proportion of the bond's
Year Cash flow | 17.03 percent bond's value value x time
1 130 111.08 0.130 0.130
2 130 94.92 0.111 0.222
3 130 81.11 0.095 0.284
4 130 69.30 0.081 0.324
5 130 59.22 0.069 0.346
6 1130 439.84 0.514 3.085
Sum = 855.47| Duration= 4.39 years

Duration of bond C is calculated as under:

Present value at Proportion of the | Proportion of the
Year Cash flow| 15.91 percent bond's value bond's value x time
1 14 12.08 0.131 0.131
2 14 10.42 0.113 0.226
3 14 8.99 0.097 0.292
4 14 7.76 0.084 0.336
5 14 6.69 0.073 0.363
6 14 5.77 0.063 0.375
7 114 40.56 0.440 3.077
Sum = 92.27| Duration= 4.8 years
c)

Volatility of bond A
3.984
—=347
1.1489

CHAPTER 24

Volatility of bond B

4.391

4.8

=3.75

1.1703

Volatility of bond C

=4.14

1.1591

1. Optex Limited has decided to go for an equipnoasting Rs. 60 million. Optex
is considering two alternatives: (i) leasing theipment, and (ii) borrowing and
purchasing the equipment. GT capital is willingi¢ase the equipment to Optex
for an annual lease rental of Rs.16 million for &€ans, the lease rental being
payable in arrears. There is a management fees.afrRillion payable on signing
the lease contract.
The tax relevant depreciation rate on the equipnse2$ percent as per the WDV
method. The net salvage value of the equipment ffte years is expected to be
Rs.14 million. Optex has an effective tax rate @fp@rcent and its post- tax cost
of debt is 7 percent.
What is the net advantage of leasing (Nft)Optex?



Solution:

Rs. in million

0 1 2 3 4 5
1. Cost of plant +60.00
2. Management fee -1.00
3. Tax shield on 0.30
Management fee
4. Depreciation 15.000 11.250 8.438 6.328 4.746
5. Loss of -4500 -3.375 -2531 -1.898 -1.424
depreciation tax
shield
6. Lease payment -16.000 -16.000 -16.000 -16.000 -16.000
7. Tax shield on lease 4.800 4.800 4.800 4.800 4.800
payment
8. Loss of salvage -14.000
value

9. Cashflowoflease +59.3 -15.700 -14.575 -13.731 -13.098 -26.624
1) +(2)+ )+ ()
+(6) +(7) + (8)

10. Present value 1.000 0.935 0.873 0.816 0.763 0.713
factors
11. Present value +59.3 -14.680 -12.724 -11.204 -9.994 -18.983
Of (9)
NAL of leasing 59.3 -14.680 -12.724 -11.204 -9.994 -18.983
= -8.285

2. Prajay Limited has decided to go for a pollutiomtrol equipment costing Rs. 50
million. Prajay is considering two alternatives: I&asing the equipment, and (ii)
borrowing and purchasing the equipment. GE capgaWilling to lease the
equipment to Prajay for an annual lease rentalo1&2 million for 5 years, the
lease rental being payable in arrears. There iarmagement fees of Rs. 1 million
payable on signing the lease contract.

The tax relevant depreciation rate on the equipnse?b percent as per the WDV
method. The net salvage value of the equipment fafeyears is expected to be
Rs.10.5 million. Prajay has an effective tax rdt8®percent and its post- tax cost
of debt is 6 percent.

What is the net advantage of leasing (NAL) foj&ra



Solution:

0 1 2 3 4 5
Cost of plant +50.000
2. Management -1.000
fee
3. Tax shield on 0.350
Management
fee
Depreciation 12.500 9.375 7.031 5.273 3.955
Loss of -4.375 -3.281 -2461 -1.846 -1.384
depreciation
tax shield
6. Lease payment -13.200 -13.200 -13.200 -13.200 -13.200
7. Tax shield on 4.620 4.620 4.620 4.620 4.620
lease payment
8. Loss of salvage -10.500
value
9. Cash flow of +49.350 -12.955 -11.861 -11.041 -10.426 -20.464
lease (1) + (2)
+(3) +(5)+
(6) + (7) + (8)
10. Present value 1.000 0.943 0.890 0.840 0.792 0.747
of factor
11. Presentvalue | +49.350 -12.217 -10.556 -9.274  -8.257 -15.287
of (9)
NAL of leasing 49.350 -12.217 -10.556 -9.274  -8.257 -15.287

=

ok

=-6.241

3. Sanjeev Limited has decided to go for an airdd@mning plant costing Rs. 40
million. Sanjeev Limited is considering two altetimas: (i) leasing the plant, and
(if) borrowing and purchasing the plant. GM capitaWilling to lease the plant to
Sanjeev Limited for an annual lease rental of R8.hflllion for 5 years, the lease
rental being payable in arrears.

The tax relevant depreciation rate on the plar®Sspercent as per the WDV
method. The net salvage value of the plant after years is expected to be Rs.8.5
million. Sanjeev Limited has an effective tax rafe35 percent and its post- tax
cost of debt is 7 percent.

What is the net advantage of leasing (NAL) forj8ew Limited?



Solution:

0 1 2 3 4 5

1.Cost of plant +40000
2.Depreciation 10.000 7.500 5.625 4.219 3.164
3.Loss of -3.500 -2.625 -1.969 -1.477 -1.107

depreciation tax

shield
4.Lease payment -10.800 -10.800 -10.800 -10.800 -10.800
5.Tax shield on

lease payment 3.780 3.780  3.780 3.780 3.780
6.Loss of salvage

value -8.500

7.Cash flow of

lease (1) +(3)

+(4)+(5)+(6) +40.000 -10.520 -9.645 -8.989 -8.497 -16.627
8. Present value

factor 1.000 0.935 0.873 0.816 0.763 0.713
9.Present value
of (7) 40.000 -9.836 -8.420 -7.335 -6.483 -11.855
NAL of Leasing 40.000 -9.836 -8.420 -7.335 -6.483 -11.855
=-3.929
4. Shiva Industries requires an asset costing Rali®n. Genuine Finance offers a

hire-purchase proposal for a period of 3 yeaesfdt interest of 14 per cent.

Genuine also gives a lease proposal wherein tise Ieantal would be Rs.320 per
Rs.1,000 per year for the first 5 years (primargqeh and Rs.30,000 per year for
the next 5 years (secondary period). Thereafteg, deset would revert to
Genuine.

The depreciation rate on the asset is 25 per ¥DBM) and its net salvage value
after 10 years would be Rs.350,000. Shiva hax aate of 35 percent and its
post-tax cost of debt is 9 percent. Should Shivaosh the hire-purchase or the
leasing option?

Solution:

Under the hire purchase proposal the total intgragient is
3,000,000 x 0.14 x 3 = R260,000

The interest payment of Rs. . 1,260,000 is ategtaver the 3 years period using
the sum of the years digits method as follows:



Year Interest allocation

366
1 X Rs. .d0000 = Rs.692,432
666
222
2 —— X Rs.. 1,260,000 = Rs.420,000
666
78
3 X Rs.. 1,260,000 = Rs.147,568
666

The annual hire purchase installments will be:

Rs.3,000,000 + Rs. . 1,260,000

= Rs.1,420,000
3
The annual hire purchase installments would bé apfollows
Year Hire purchase installment hetd Principal repayment
1 Rs. 1,420,000 R<,892 Rs.727,568
2 Rs. 1,420,000 Rs. 800, Rs. 1,000,000
3 Rs. 1,420,000 Rs. 147,568 Rs. 1,272,432

The lease rental will be as follows:
Rs. 960,000 per year for the first 5 years
Rs. 30,000 per year for the next 5 years

The cash flows of the leasing and hire purchasempare shown below

Year Leasing Hire Purchase I(1-t)-PR+

- LR (1-to) -li(1-te) -PR Q(to) NSV Rtc) +NSV
1 -960,000(1-.35)=-624,000 -692,432 (1-.35)27:868 750,000(0.35) -915,149
2 -960,000(1-.35)=-624,000 -420,000 (1-.35),000,000 562,500(0.35) 765,025
3 -960,000(1-.35)=-624,000 -147,568 (1-.35),272,432 421,875(0.35) -1,220,695
4 -960,000(1-.35)=-624,000 306(0.35) 110,742
5 -960,000(1-.35)=-624,000 285(®.35) 83,057
6 - 30,000(1-.35)=- 19,500 JB7D(0.35) 62,293
7 - 30,000(1-.35)=- 19,500 34B4(0.35) 46,719
8 - 30,000(1-.35)=- 19,500 J0(3(0.35) 35,040
9 - 30,000(1-.35)=- 19,500 0B5(0.35) 26,280
10 - 30,000(1-.35)=- 19,500 3@®.35) 350,000 369,710




Present value of the leasing option

5 624,000 10 19,500
_z - z -
t=1 (1.09) t=6  (1.09)

-624,000 PVIFA(9%,5yrs) - 19,500 PVIFA(9%,5yRIF(9%,5yrs)
-624,000 x 3.890 - 19,500 x 3.890 x 0.650
-2,427,360 — 49,306 = -2,476,666

Present value of the hire purchase option

=-915,149/(1.09) — 1,076,125/(1.69),220,695/(1.08¥ 110,742/(1.09)+83,057/(1.09)
+62,293/(1.09)+ 46,719/(1.09)+ 35,040/(1.09)+ 26,280/(1.09) 369,710/(1.09Y
=-2,306,951
Since the hire purchase option costs lesstti@feasing option, Shiva should
choose the hire purchase option .

CHAPTER 25
1. Consider the following data:
* Number of shares outstanding : 80 million
» Current stock price : Rs 60
» Ratio of warrants issued to the number of outstampdhares : 0.05
» Exercise price :Rs 30
» Time to expiration of warrant : 3years
* Annual standard deviation of stock price changes :0.40
* Interest rate : 12 perte

What is the value of a warrant? Ignore the compbaoaarising from dividends
and/or dilution.

Solution:

ds

da

N(d1)

| (SE)+ ( +0°/2)t

oVt

= 1,.(60 / 30) + [0.12 + (0.4)2]3
0.4(3}”

0.6931 + 0.6

0.6928

1.8665

dl -oVt

1.8665 — 0.6928

1.1737

N (1.8665).




From the tables we have N(1.85)= 1- 0.0322= 83%6W
N(1.90)= 1- 0.0287=0.9713

By linear extrapolation, we get
N(1.8665) = 0.9678 + (1.8665 — 1.8500)(0.971%18)/0.05
=0.9678 + 0.001155 = 0.9690
N@2) = N(1.1737)

From the tables we have N(1.15) = 1- 0.1251 = ®874
N(1.20) = 1- 0.1151 = 0.8849

By linear extrapolation, we get

N(1.1737) = 0.8749 + (1.1737 — 1.1500)(0.8849 78€%/0.05
= (0.8749 + 0.00474 = 0.8796
Ele 30/1.4333 = 20.93
C = Slfdy) —E. €™. N(dy)
= 609690 — 20.93 x 0.8796= 39.73

Value of the warrant is Rs. 39.73.

2. Vishal Enterprises has just issued warrants.fél@ving data is available:
* Number of shares outstanding = 60 million
» Current stock price =Rs 70
» Ratio of warrants issued to the number of outstamdhares = 8 percent
» Exercise price = Rs 40
* Time to expiration of warrants = 4 years
* Annual standard deviation of stock price changes = 30 percent
* Interest rate =10 pamt
What is the value of a warrant?
Solution:
| (FE)+ (+0°/2)t
dl = _
oVt
= 1.(70/40) +[0.10 + (0.812]4
0.3(4¥"2
= 0.5596 + 0.5800
0.6
= 1.8993
d2 = dl -ovt
= 1.8993-0.6

1.2993




From the tables we have N(1.90)= 1- 0.0287F139

From the tables we have N(1.30) = 1- 0.0968 = ®903

Value of the warrant is Rs. 43.78.

N(dy) = N (1.8993) , which is very nearly equal to N(1.90)

N(dy) = N(1.2993), which is very nearly equal to N(@).3

E/€' = 40/1.4918 = 26.81
C = SaN(dy) —E. €. N(dy)
= 70x 0.97136-&1 x 0.9032= 43.78

3.

Shivalik Combines issues a partly converti@beahture for Rs 900, carrying an
interest rate of 12 percent. Rs 300 will get coraprly converted into two equity

shares of Shivalik Combines a year from now. Tkgeeted price per share of
Shivalik Combines’s equity a year from now would Bs 200. The non-

convertible portion will be redeemed in three eqonatallments of Rs 200 each at
the end of years 4, 5 and 6 respectively. Thedsx for Shivalik is 35 percent
and the net price per share Shivalik would real@ethe equity after a year

would be Rs 180.

(@) What is the value of convertible debenture? Asstiratthe investors’
required rate of return on the debt component hacfuity component are
12 percent and 16 percent respectively.

(b) What is the post-tax cost of the convertible detsento Shivalik ?

Solution:

(@) No. of shares after conversion in one year = 2
Value of the shares at the price of R$2@ x 200 = Rs.400
PV of the convertible portianthe required rate of 16% = 400/1.16 =
Rs.344.82

Payments that would be received from the debeptonton:

Year Payments| PVl | PV

108 0.893| 96.44
72 0.797| 57.38
72 0.712| 51.26

272 0.636| 172.99

248 0.567| 140.62

224 0.507| 113.57

Total=| 632.26

OO WNF




Value of the convertible debenture = 344.82 + 68ZRs. 977.08
(b)

The cash flow for Shivalik is worked out as under:

Year Cash flow
0 900
1 =-360-108*(1-0.35 -430
2 =-72*(1-0.35) -47
3 =-72*(1-0.35) -47
4 =-200-72*(1-0.35) -247
5 =-200-48*(1-0.35) -232
6 =-200-24*(1-0.35) -216

The post-tax cost of the convertible debenturehioadik is the IRR of the above cash
flow stream.

Let us try a discount rate of 10 %. The PV of thsicflow will then be

=900 — 430/(1.1) -47/(14) 47/(1.1F -247/(1.1%-232/(1.15-216/(1.1%
= 0.25 which is very near to zero.

So the post —tax cost of the convertible deberntu&hivalik is 10%

4. Brilliant Limited issues a partly convertibleelsenture for 1000, carrying an
interest rate of 10 percent. 360 will get comprlga@onverted into two equity
shares of Brilliant Limited a year from now. Thepected price per share of
Brilliant Limited’s equity a year from now woulcelRs 300. The non-convertible
portion will be redeemed in four equal installmeotRs 160 each at the end of
years 3, 4, 5 and 6 respectively. The tax rateBfdliant is 33 percent and the
net price per share Brilliant would realise foe #quity after a year would be Rs
220.

(a) What is the value of convertible debenture? Asstiratthe investors’
required rate of return on the debt component hacguity component are
13 percent and 18 percent respectively.

(b) What is the post-tax cost of the convertible delsento Brilliant?

Solution:

@) No. of shares after conversion in one year = 2
Value of the shares at the price of Rs.300 = B&k3Rs.600
PV of the convertible portion at the required raitd 8% = 600/1.18 = Rs.508.47
Payments that would be received from the debetortgon:



(b)

Year Payments PVIF;3, | PV
100 0.885 88.5
64 0.783] 50.11
224 0.693| 155.23
208 0.613| 127.50
192 0.543| 104.26
176 0.480| 84.48
Total=| 610.08

DGR IWINF

Value of the convertible debenture = 508.47 + 68&@Rs. 1118.55

The cash flow for Brilliant is worked out as under

Year Cash flow
0 1000
1 =-440-100*(1-0.33) -361.80
2 =-64*(1-0.33) -42.88
3 =-160-64*(1-0.33) -202.88
4 =-160-48*(1-0.33) -192.16
5 =-160-32*(1-0.33) -181.4
6 =-160-16*(1-0.33) -170.72

The post-tax cost of the convertible debentureritidht is the IRR of the above
cash flow stream.

Let us try a discount rate of 4 %. The PV of thehciow will then be
= 1000 — 361.8/(1.04) -42.88/(1.64)202.88/(1.04)-192.16/(1.04)

181.4/(1.04}170.72/(1.04) = -16.17

Trying a discount rate of 5 %. The PV of the cdetvfwill then be

= 1000 — 361.8/ (1.05) -42.88/(1.65)202.88/(1.05)-192.16/(1.05}
181.4/(1.05}170.72/(1.05) = 13.66

By extrapolation, we have the IRR =4 + 16.17/(Z6t113.66) = 4.54 %

So the post —tax cost of the convertible debertuBrilliant is 4.54 %



CHAPTER 26

1. The following information is available for NCHmited.
Profit and L oss Account Data Balance Sheet Data
Beginning of 20X6 End of20X6
Sales 6000 Inventory 800 820
Cost of goods sold 4000 Accounteirable 500 490
Accounts payable 290 205

What is the duration of the cash cycle?

Solution:
(800 +820)/ 2
Inventory Period = = 7391
4000 / 365
(500 + 490)/ 2
Accounts receivable = = 30.11
period 6000 / 365
(290 + 205) / 2
Accounts payable = = 22.58
4000 / 365
Cash cycle = 81.44 days
2. The following information is available for ABQrhited.
Profit and L oss Account Data Balance Sheet Data
Beginning of 20X5 End of20X5
Sales 3000 Inventory 300 310
Cost of goods sold 1800 Accountereble 180 170
Accounts payable 85 95

What is the duration of the cash cycle?



Solution:

Inventory Period _  (300+310)/2 _ 61.87

a 1800/365
Accounts receivable period _ (180 + 170)/2 _ 21.30

a 3000/365
Accounts payable _ (85+95)/2 18.25

a 1800/365
Cash Cycle = 64.9 days

3. The following annual figures relate to Sugartamited.
Rs.

Sales (at two months' credit) 6,000,00(
Materials consumed (suppliers extend two monthdigjre 1,600,000
Wages paid (monthly in arrear) 1,300,00
Manufacturing expenses outstanding at the endeoyeiar 140,000
(Cash expenses are paid one month in arrear)
Total administrative expenses, paid as incurred ,000
Sales promotion expenses, paid quarterly in advance 200,000

The company sells its products on gross profitGp&rcent counting depreciation
as part of the cost of production. It keeps onatie stock each of raw materials

and finished goods, and a cash balance of Rs.200,00

Assuming a 25 % safety margin, work out the worlgagital requirements of the

company on cash cost basis. Ignore work-in-process
Solution:

1. Sales
Less : Gross profit (20 per cent)
Total manufacturing cost
Less : Materials 1,600,000
Wages 1,300,000
Manufacturing expenses
2. Cash manufacturing expenses
(140,000 x 12)
3. Depreciation : (1) — (2)
4. Total cash cost
Total manufacturing cost
Less: Depreciation
Cash manufacturing cost
Add: Administration and sales
promotion expenses

Rs.
6,000,000
1,200,000
4,800,000

2,900,000
1,900,000
01068

220
,800,000
220,000
4,580,000

640,000

5,220,000

4




A : Current Assets Rs.

Total cash cost 5,220,000
Debtors X 2 = X 2= &
12 12
Material cost 1,600,000
Raw material — x1 = X 1= 133,333
stock 12 12
Cash manufacturing cost 4,580,000
Finished goods Xls— x 1= 1887
stock 12 12
Sales promotion expenses 200,000
Prepaid sales X3=—— x 3= 50,000
promotion 12 12
expenses
Cash balance A predetermined amount 200,000
A : Current Assets = 1,635,000
B : Current Liabilities Rs.
Material cost 1,600,000
Sundry creditors —— X 2=——— X = 266,667
12 12
Manufacturing One month’s cash
expenses outstanding manufacturing expenses 140,000
Wages outstanding One month’s wages = 108,333
B : Current liabilities 515,000
Working capital A-B) 1,120,000
Add 25 % safety margin 280,000
Working capital required 1,400,000
4. The following annual figures relate to Univérshimited.
Rs.
Sales (at three months' credit) 8,000,000
Materials consumed (suppliers extend one monttdittre 2,000,000
Wages paid (monthly in arrear) 1,600,000
Manufacturing expenses outstanding at the endeoyélar 100,000




(Cash expenses are paid one month in arrear)
Total administrative expenses, paid as incurred
Sales promotion expenses, paid quarterly in arrears

, CRIID
400,000

The company sells its products on gross profitip8rcent counting depreciation
as part of the cost of production. It keeps twathe’ stock each of raw
materials and finished goods, and a cash balanRs.800,000.

Assuming a 20 % safety margin, work out the worlgdagital requirements of the

company on cash cost basis. Ignore work-in-process

Solution:
Rs.
1. Sales 8,000,000
Less : Gross profit (30 per cent) 2,400,000
Total manufacturing cost 5,600,000
Less : Materials 2,000,000
Wages 1,600,000 3,600,000
Manufacturing expenses 2,000,000
2. Cash manufacturing expenses 10200
(200,000 x 12)
3. Depreciation : (1) — (2) 80mN0
5. Total cash cost
Total manufacturing cost ,6(,000
Less: Depreciation 800,000
Cash manufacturing cost 4,800,000
Add: Administration expenses 500,000
5,300,000
A : Current Assets Rs.
Total cash cost 5,300,000
Debtors X3 =/ x 3= /30
12 12
Material cost 2,000,000
Raw material - X 2 =____ X 2= 333,333
stock 12 12
Cash manufacturing cost 4,800,000
Finished goods X2=——— x 2= 00800
stock 12 12



Cash balance A predetermined amount 300,000

A : Current Assets = 2,758,333

B : Current Liabilities Rs.
Material cost 2,000,000
Sundry creditors ——— X l=—— x E 166,667
12 12

Manufacturing One month’s cash
expenses outstanding manufacturing expenses 160,000
Wages outstanding One month’s wages = 133,333
Sales Promotion expenses Three months’ expenses = 100,000

B : Current liabilities 500,000
Working capital A-B) 2,258,333
Add 20 % safety margin 451,667
Working capital required 2,710,000
CHAPTER 27
1. You have been asked to prepare a cash budgdhdonext quarter, January

through March, for Sharmilee Exports. They haveovjgted you with the

following information:

a. Sales are expected to be: Rs.300,000 in Januai36®600 in February, and
Rs.350,000 in March. All sales will be in cash.

b. The estimated purchases are: Rs.240,000 in Jarfesau320,000 in February,
and Rs.250,000 in March. Payments for purchaské&evmade after a lag of
one month. Outstanding on account of purchases esedber last are
Rs.210,000.

c. The rent per month is Rs.8,000 and the partnensopal withdrawal per
month is Rs.12,000.

d. Salaries and other expenses, payable in cashxpeeted to be: Rs.15,000 in
January, Rs.15,000 in February, and Rs.16,000 mctiva

e. They plan to buy two computers worth Rs.50,000ashgayment in March.

The cash balance at present is Rs.12,000. Theairgett cash balance,

however, is Rs.20,000. What will be surplus/ defa¢ cash in relation to

their target cash balance?

=h

Solution:



The projected cash inflows and outflows for thertpra January through March,
is shown below .

Month December January Festoy March
(Rs.) (Rs.) (Rs.) (Rs.)

Inflows :
Sales collection 300,000 ,260 350,000
Outflows :
Purchases 210,000 240,000 ,Q2P0 250,000
Payment to sundry creditors 210,000 , 220 220,000
Rent 8,000 8,000 8,000
Drawings 12,000 12,000 12,000
Salaries & other expenses 15,000 00k, 16,000
Purchase of computers 50,000
Total outflows(2to6) 245,000 275,000 306,000

Given an opening cash balance of Rs.12,000 andrgettaash balance of

Rs.20,000, the surplus/deficit in relation to theget cash balance is worked out below :

January February March
(Rs.) (Rs.) (Rs.)
1. Opening balance 12,000
2. Inflows 300,000 2600 350,000
3. Outflows 245,000 275,000 306,000
4. Net cash flow (2 - 3) 55,000 (am) 44,000
5. Cumulative net cash flow 55,000 40,000 84,000
6. Opening balance + Cumulative
net cash flow 67,000 52,000 96,000
7. Minimum cash balance required 20,000 20,000 20,000
8. Surplus/(Deficit) 47,000 32,000 76,000
2. You have been asked to prepare a cash budgdhdonext quarter, January

through March, for Jahanara Fashions. They haveoviggd you with the

following information:

a. Sales are expected to be: Rs.400,000 in JanuargQ®600 in February,
and Rs.600,000 in March. All sales will be in cash

b. The estimated purchases are: Rs.380,000 in JariRs®%0,000 in February,
and Rs.450,000 in March. Payments for purchaskd&imade after a lag
of one month. Outstanding on account of purchasd3ecember last are
Rs.350,000.



c. The rent per month is Rs.10,000 and the partnensgmal withdrawal per

month is Rs.25,000.

d. Salaries and other expenses, payable in cashxpeeted to be: Rs.25,000
in January, Rs.20,000 in February, and Rs.30,008airch.
e. They plan to buy furniture worth Rs.40,000 on caapment in January..

o

The cash balance at present is Rs.6,000.

Thengettacash balance,

however, is Rs.15,000. What will be surplus/ defa¢ cash in relation to

their target cash balance?

Solution:

The projected cash inflows and outflows for thertgraJanuary through March,

is shown below .

Month December January Festoy March
(Rs.) (Rs.) (Rs.) (Rs.)

Inflows :
Sales collection 400,000 000 600,000
Outflows :
Purchases 350,000 380,000 ,0B80 450,000
Payment to sundry creditors 350,000 380,000 360,000
Rent 10,000 10,000 10,000
Drawings 25,000 25,000 25,000
Salaries & other expenses 25,000 o, 30,000
Purchase of furniture 40,000
Total outflows (2to6) 450,000 435,000 425,000

Given an opening cash balance of Rs.6,000 andyatteash balance of
Rs.15,000, the surplus/deficit in relation to theget cash balance is worked out

below :
January February March
(Rs.) (Rs.) (Rs.)
1. Opening balance 6,000
2. Inflows 400,000 40M00 600,000
3. Outflows 450,000 435,000 425,000
4. Net cash flow (2 - 3) (50,000) (€1i9])] 175,000
5. Cumulative net cash flow (50,000) (85,000) 90,000
6. Opening balance + Cumulative
net cash flow (44,000) (79,000) 96,000
7. Minimum cash balance required 15,000 15,000 15,000
8. Surplus/(Deficit) (59,000) (94,000) 81,000




3. Smartlink Corporation issues cheques of Rs.I0dHly and it takes 6 days for
its cheques to be cleared. Smartlink Corporatemeives cheques of Rs.30,000
daily and it takes 4 days for these cheques teehksed. Assume that there is a
balance of Rs.80,000 to begin with; show the baandhe book of the firm and
the books of the bank. What will be the balancthénsteady state situation?

Solution:

The balances in the books of Smartlink Corporaéind the books of the bank are

shown below:

(Rs)
1 2 3 4 5 6 7 8
Books of Smartlink
Corporation
Opening Balance 80,000 100,0p0 120,000 140,0060,000{ 180,000 200,000 220,000
Add: Cheque received | 30,000 30,000 30,000 30,000 30,000 30,000 30/000 ,008(
Less:Cheque issued 10,000 10,000 10,000 10000 10,000 10,000 10/000 000Q,
Closing Balance 100,000 120,000 140,p000,am| 180,000 200,000 220,000 240,000
Books of the Bank:
Opening Balance 80,000 80,000 80,000 &0/0080,000{ 110,000 140,000 160,0P0
Add: Cheques realised 30,000 30,0000 30,000 30,000
Less:Cheques debited 10,000 10,000
Closing Balance 80,000 80,000 80,000 80,010,000 140,000 160,000 180,000

From day 7 we find that the balance as per the 'bdn#oks is less than the
balance as per Smartlink Corporation’s books bymstant sum of Rs.60,000.
Hence in the steady situation Smartlink Corporatias a negative net float of

Rs.60,000.

4, Shahanshah Limited issues cheques of Rs.504i00ahd it takes 5 days for its
cheques to be cleared. Shahanshah Limited recelnezgies of Rs.80,000 daily
and it takes 3 days for these cheques to be rdaligesssume that there is a
balance of Rs.100,000 to begin with; show the lraan the book of the firm and
the books of the bank. What will be the balancthesteady state situation?

Solution:

The balances in the books of Shahanshah Limitedlsndbooks of the bank are

shown below:



(Rs)

Books of Shahanshah Limited
Opening Balance 100,00a30,000| 160,000/ 190,000| 220,000( 250,000( 280,000
Add: Cheque received 80,000| 80,000 80,000/ 80,000{ 80,0004 80,000/ 80,000
Less:Cheque issued 50,000{ 50,000 50,000{ 50,000{ 50,000, 50,000/ 50,000
Closing Balance 130,00a60,000| 190,000| 220,000| 250,000/ 280,000| 310,000
Books of the Bank:

Opening Balance 100,00Q00,000| 100,000| 100,000| 180,000| 260,000| 290,000
Add: Cheques realised 80,000 80,000 80,000 80,000
Less:Cheques debited 50,000{ 50,00(

Closing Balance 100,00@00,000| 100,000| 180,000| 260,000| 290,000/ 320,000

From day 6 we find that the balance as per the 'bamdoks is more than the
balance as per Shahanshah Limited’s books by atamdnsum of Rs.10,000.
Hence in the steady situation Shahanshah Limited ehgositive net float of
Rs.10,000.

Sourav International requires Rs. 150 millioncash for meeting its transaction
needs over the next two months, its planning harim liquidity decisions. It
currently has the amount in the form of marketadeurities that earn 9 percent
annual yield. The cash payments will be made evemgr the two months
planning period. The conversion of marketable sgearinto cash entails a fixed
cost of Rs. 6,000 per transaction. What is thenggdticonversion size as per
Baumol model?

Solution:

T= 150,000,000 | =0.09/6 = 0.015
According to the Baumol model:

b =6,000

2 x 6,000 x 150,000,000

= Rs. 10,954,451

0.015

Vishal Exports requires Rs.90 million in cash foeeting its transaction needs
over the next three months, its planning horizonliguidity decisions. Vishal
Exports currently has the amount in the form of ketable securities. The cash
payments will be made evenly over the three moplasning period. Vishal
Exports earns 8 percent annual yield on its mabketsecurities. The conversion
of marketable securities into cash entails a figest of Rs.4,500 per transaction.
What is the optimal conversion size as per the Bdunodel ?



Solution:

T =90,000,000 | = 0.08/4=0.02 b=4,500

According to the Baumol model:

2bT 2 x 4500 x 90,000,000
C = =mmmeeee- = e = Rs.6363961.03
| 0.02
7. Topnotch Corporation requires Rs.45 million aslt for meeting its transaction
needs over the next six months, its planning barifor liquidity decisions.
Topnotch currently has the amount in the form ofketable securities. The cash
payments will be made evenly over the six montmmplag period. Topnotch
earns 6 percent annual yield on its marketable réesu The conversion of
marketable securities into cash entails a fixed 06Rs.1,500 per transaction.
What is the optimal conversion size as per the Bdunodel ?
Solution:
T = 45,000,000 0.06 b =1,500
I = =0.03
2
According to the Baumol model:
2bT 2 x 1500 x 45,0@m0
C = =
I 0.03
= Rs.2,121,320

8. Ajit Associates expects its cash flows to behiaveerandom manner, as assumed by
the Miller and Orr model .The following informatidras been gathered.

» Annual yield on marketable securities pedcent
» The fixed cost of effecting a marketable securitieassaction = Rs.2,800
» The standard deviation of the change in daily dedance = Rs.19,000

* Minimum cash balance required to be maintaineceas p

management policy
What are the ‘return point’ and ‘upper cohpoint’?

= Rs.2,500,000



Solution:

| =0.09/360 = 0.00025

3 x 2,800 x 19,000 x 19,000
= : reemmemeeees + 2,500,000
4 x 0.00025

= Rs. 2,644,742

UL= 3RP-2LL=3x2,644,742 - 2 x 2,500,00Rs. 2,934,226
9. Hanson Corporation expects its cash flows tcabehn a random manner, as
assumed by the Miller and Orr model. The followimgormation has been
gathered.
Annual yield on marketable securities = 8 patc
« The fixed cost of effecting a marketable securitiessaction = Rs. 1700
« The standard deviation of the change in daily ¢adance = Rs.27,000
« The management wants to maintain a minimum casinbelof Rs.3,500,000
What are the ‘return point’ and ‘upper control @én
Solution:
| = 0.08/360 = 0.000222
3 x 1700 x 27,000 x 27,000
RP = + LL =3 e + 3,500,000
4 x 0.000222
= 3,661,174
UL 3RP —2LL =3x 3,661,174 - 2 x 3,500,080Rs. 3,983,522
10. Premier Limited expects its cash flows to behava random manner, as assumed

by the Miller and Orr model. The following infornian has been gathered.

« Annual yield on marketable securities =5 petce
 The fixed cost of effecting a marketable securitiassaction = Rs. 800
« The standard deviation of the change in daily ¢adance = Rs.12,000

« The management wants to maintain a minimum casinbelof Rs.1,500,000

What are the ‘return point’ and ‘upper control @én



Solution:

UL=3RP-2LL = 1,756,029

| = 0.05/360 = 0.000139

3b?

+LL

)

4

3 x 800 x 12,000 x 12,000

+ 1,500,000 = 1,585,343

)

4 x 0.000139

CHAPTER 27

Rakesh Enterprises currently provides 30 dagditcto its customers. Its present
sales are Rs. 200 million .Its cost of capital2spercent and the ratio of variable
costs to sales is 0.80 Rakesh Enterprises aredsyimgl extending the credit
period to 45 days which is likely to push saleshy@Rs.60 million. The bad debt
proportion on additional sales would be 15 perc&he tax rate is 33 percent.
What will be the effect of lengthening the credéripd on the residual income of
the firm?

Solution:

[AS(1-V) -ASh)](1-t) — kAl
(ACRy — ACR){ S¢/360} + V(ACPy) AS/360
(45-30) x (200,000,000/360) + 0.885¢x ( 60,000,000/360)
14,333,333
ARI = (60,000,000 x 0.20 - 60,000,000 x 0.15)(0-87)2 x 14,333,333
= 290,000

ARI
Al

2.

Phoenix Limited currently provides 30 days d#dit to its customers. Its present
level of sales is Rs.150 million. The firm’s codtaapital is 14 percent and the
ratio of variable costs to sales is 0.70. Phoesigansidering extending its credit
period to 60 days. Such an extension is likelyushpsales up by Rs.12 million.
The bad debt proportion on the additional salesldvbe 6 percent. The tax rate
for Phoenix is 30 percent. What will be the effettengthening the credit period
on the residual income of Phoenix Limited? Assa®@ days to a year.

Solution:



[12,000,000 x 0.30 — 12,000,000 x 0.06] (1 — 0.3)

150,000,000 12,000,000
-0.14 (60 — 30) x——— + 0.70 X 60—
360 360

= 2,016,000 —- 1,946,000
= 70,000

3. Acme Limited provides 30 days of credit to itsstomers. Its present level of
sales is Rs.300 million. The firm’s cost of capitll2 percent and the ratio of
variable costs to sales is 0.75. Acme is considegixtending its credit period to
45 days. Such an extension is likely to push sapeby Rs.25 million. The bad
debt proportion on the additional sales would lpe&ent. The tax rate for Acme
is 30 percent. What will be the effect of lengtmenithe credit period on the
residual income of Acme? Assume 360 days to a year.

Solution:

ARI = [AS (1-V) -ASh;] (1-t) — k (ACP- ACR) + X ACRX V

[25,000,000 x 0.25 — 25,000,000 x .08] (13)0.

300,000,000 25,000,00

~0.12————  (45-30)+——— x45x0.75
360 360

2,975,000 - 1,781,250
=1,193,750

4. The present credit terms of Indus Industries3at®, net 30. Its sales are Rs.470
million, its average collection period is 45 days,variable costs to sales ratio, V,
is 0.85, and its cost of capital is 12 percent. phaportion of sales on which
customers currently take discount, is 0.4. Indusoissidering relaxing its credit
terms to 5/15, net 30. Such a relaxation is expetdeincrease sales by Rs.20
million, increase the proportion of discount sdte$.6, and reduce the ACP to 40
days.

Indus’s tax rate is 30 percent.

What will be the effect of liberalising the caslsabunt on residual income?



Solution:

RI

DIS

RI

=[ S(I-V)- DIS](1-t) + RI

= pn (S +LS) dh- pSodo

= 0.6 [470,000,000 + 20,000,000] x 0.05 -.470,000,000 x 0.03
= 9,060,000

= 470,000,000 20,000
(45 — 40) - 0.85 x X 40
360 360
= 4,638,889

[ 20,000,000 x 0.15 - 9,060,000] 0.70 + 0x.24,638,889
- 3,685,333

The present credit terms of Globus Corporatios 210, net 40. It sales are
Rs.650 million, its average collection period isd#ys, its variable costs to sales
ratio, V, is 0.75, and its cost of capital is 10qemt. The proportion of sales on

which customers currently take discount, is 0.2@6 is considering relaxing its

credit terms to 3/10, net 40. Such a relaxatioexpected to increase sales by
Rs.30 million, increase the proportion of discosates to 0.5, and reduce the
ACP to 20 days. Globus’s tax rate is 35 percent.

What will be the effect of liberalising the caskabunt on residual income?

Solution:

ARI=[AS (1 -V)—ADIS] (1—t) + RA |
ADIS =@ (S$+ AS)th — pSo do

= 0.5 [650,000,000 + 30,000,000] .03 — (&&D,000,000] .02
= 10,200,000 — 3,900,000 = 6,300,000
650,000,000 30,000,000
Al = (30 — 20) — 0.75%——— x 20
360 360
= 18,055,556 — 1,250,000 = 16,805,556

AR =130,000,000 (0.25) — 6,300,000] (0.69).20 x 16,805,556
= 780,000 + 1,680,556
= 2,460,556

The present credit terms of Hitesh Limited af#01 net 30. It sales are Rs.800
million, its average collection period, ACP, is 8ays, its variable costs to sales
ratio, V, is 0.80, and its cost of capitk),is 15 percent. The proportion of sales on



which customers currently take discouny, is 0.4. Hitesh is considering relaxing
its credit terms to 2/10, net 30. Such a relaxatsoexpected to increase sales by
Rs.50 million, increase the proportion of discosales to 0.6, and reduce the ACP
to 18 days. Hitesh’s tax rate is 30 percent.

What will be the effect of liberalising the caskabunt on residual income?

Solution:

ARI=[AS (1-V)—ADIS] (1—-t) + RA |
ADIS =@ (S$+ AS)th — pSo to

= 0.6 [800,000,000 + 50,000,000] .02 — (&@D,000,000] .01
= 10,200,000 — 3,200,000 = 7,000,000
800,000,000 50,000,000
Al =———————— (22-18)-08x——— x 18
360 360
= 8,888,889 — 2,000,000 = 6,888,889

AR

[50,000,000, (0.2) — 7,000,000] (0.7).%x 6,888,889
= 2,100,000 + 1,033,333
= 3,1333,333

7. The present sales of Nachiket Industries ar@(Rsmillion. The firm classifies
its customers into 3 credit categories: A, B, and The firm extends unlimited
credit to customers in category A, limited creditcustomers in category B, and
no credit to customers in category C. As a resiuthis credit policy, the firm is
foregoing sales to the extent of Rs.10 million testomers in category B and
Rs.20 million to customers in category C. The fisnconsidering the adoption of
a more liberal credit policy under which customerscategory B would be
extended unlimited credit policy and customersategory C would be provided
limited credit. Such relaxation would increase gaes by Rs.30 million on
which bad debt losses would be 10 percent. Th&ibation margin ratio for the
firm is 20 percent, the average collection per®d5 days, and the cost of capital
is 16 percent. The tax rate for the firm is 35cpet.

What will be the effect of relaxing the credit pglion the residual income of the

firm?
Solution:
A RT=[AYI-V)- ASQ(T1)- KAl
AS
Al =— XACPxV
360

A S= Rs.30 million)/=0.80,b,=0.10,ACP= 45 daysk=0.16,t = 0.35
Hence ARI = [ 30,000,000(1-0.80)- 30,000,000 x 0.10 ] (15).3
-0.16 x 30,000,000 x 45 x 0.80
360
= Rs. 1,470,000




8. The present sales of Purvanchal Limited are Rgr8llion. The firm is
considering the adoption of a more liberal crediiqy under which customers
with annual income in excess of Rs.1million woukl dxtended unlimited credit
and other customers limited credit. Such relaxatimuld increase the sales by
Rs.20 million on which bad debt losses would bee&ent. The contribution
margin ratio for the firm is 25 percent, the averagllection period is 30 days,
and the cost of capital is 18 percent. The texf@tthe firm is 34 percent.

What will be the effect of relaxing the credit pylion the residual income of the

firm?
Solution:
A RI = [AS(1-V)- ASh)](1-t)- k Al
AS
Al =— XACPxV
360

A S=Rs.20 million)/=0.75,b,=0.08,ACP= 30 daysk=0.18,t = 0.34
Hence,ARI = [ 20,000,000(1-0.75)- 20,000,000 x 0.08 ] (14).3
-0.18 x 20,000,000 x 30 X 0.75

360
= Rs. 2,019,000

9. Garibdas Limited is considering relaxing itsledlion efforts. Presently its sales
are Rs.70 million, its average collection perioddays, its variable costs to sales
ratio 0.60, its cost of capital 16 percent, and besl debt ratio 0.05. The
relaxation in collection efforts is expected to Ipusales up by Rs.10 million,
increase the average collection period to 30 dayd,raise the bad debts ratio to
0.08. The tax rate of the firm is 35 percent.

What will be the effect of relaxing the collectieffort on the residual income of
the firm?

Solution:

A RI = [AS(1-V)- ABD](1-t) KA |
ABD=by(S+AS) -boS,

S AS
Al =——— ACR\-ACP,) +
360 360

XACPy x V

S=Rs.70 million, ACP,=20, V=0.60,k=0.16,b,=0.05,AS=Rs.10 million,




ACR=30 ,b,=0.08 t=0.35

ARI = [ Rs.10,000,000(1-.60) —{.08(Rs.80,000,000)-570,000,

0)](1-0.35)

Rs.70,000,000 Rs.10,000,000
-0.1 - X (30200 =— x300.6
360 360

= Rs.323,889

10. Sonar Corporation is considering relaxingcitdlection efforts. Presently its
sales are Rs.200 million, its average collectiomoole30 days, its variable costs to
sales ratio 0.70, its cost of capital 18 percent s bad debt ratio 0.05. The
relaxation in collection efforts is expected to Ipusales up by Rs.20 million,
increase the average collection period to 40 dayd,raise the bad debts ratio to
0.06. The tax rate of the firm is 33 percent.
What will be the effect of relaxing the collectieffort on the residual income of
the firm?

Solution:

A Rl = [AY(1-V)- ABD](1-t) kA |
ABD=b(S$+A9 bS
S AS
Al =—— ACR,-ACPR,) +
360 360
S=Rs.200 million ACP,=30,V=0.70,k=0.18,b,=0.05,AS=Rs.20 million,
ACP=40 ,b,=0.06 t=0.33
ARI = [ Rs.20,000,000(1-.70) —{.06(Rs.220,000,000)R35200,000,000)](1-0.33)

XACPy x V

Rs.200,000,000 Rs.20,000,000
-0.1 X (4030) 4+ x400.70
360 360
= Rs.596,000

11.

The financial manager of a firm is wonderingettter credit should be granted to
a new customer who is expected to make a repeahgse. On the basis of credit
evaluation, the financial manager feels that thebability that the customer will
pay is 0.70 and the probability that the customdir default is 0.30. Once the
customer pays for the first purchase, the prolglitiiat he will pay for the repeat
purchase will be 0.90. The revenue from the saleb&i Rs.200,000 and the cost
of the sale will be Rs.160,000 — these figures yapplboth the initial and the
repeat purchases.

What is the expected payoff if the credigianted?



Solution:

Pays ,
N . 0.9 40.000
Offer credit
P‘JYS 40.000 Def'aults - 160,000
0.70 0.1

Offer credit

Defaults - 160.000

Expected payoff = 0.70 (40,000) — 0.30 (160,000) + 0.70 [0.9 (40,000) — 0.1 (160,000)]

= 28,000 — 48,000 + 14,000
=—-6000

Zal

12.

The financial manager of a firm is wonderinget¥ter credit should be granted to
a new customer who is expected to make a repeahase. On the basis of credit
evaluation, the financial manager feels that trebability that the customer will
pay is 0.80 and the probability that the customdir default is 0.20. Once the
customer pays for the first purchase, the prolgtitiiat he will pay for the repeat
purchase increases to 0.95. The revenue from teendabe Rs.250,000 and the
cost of the sale would be Rs.180,000 — these fegapply to both the initial and
the repeat purchase.

What is the expected payoff if the credit is grdfite

Solution:

Expected pay off = (0.80 x 70,000) - (0.280,000)
+ 0.80 [0.95 (70,000) — 0.0580,000]
= 66,000

13.

The financial manager of a firm is wonderinget¥ter credit should be granted to
a new customer who is expected to make a repeehase. On the basis of credit
evaluation, the financial manager feels that thebability that the customer will
pay is 0.70 and the probability that the custom#ir default is 0.30. Once the
customer pays for the first purchase, the prolgtitiiat he will pay for the repeat
purchase will be 0.90. The revenue from the saleb&i Rs.200,000 and the cost
of the sale will be Rs.160,000 — these figures yapplboth the initial and the
repeat purchases.

What is the expected payoff if the credigianted?




Solution:

Pays R
o . 09 40.000
Offer credit
Pave 40.000 Defaults - 160,000
0.70 0.1
Ofter credit .
Defaults 160,000
0.30
EXpeCted pa_voff: 0.70 (40,000) — 0.30 (160,000) + 0.70 [0.9 (40,000)-0.1 (160.000)]
= 28,000 — 48,000+ 14,000
=_— 6000

14. Zenith Enterprises sells on terms, 2/10, netA3thual sales are Rs.200 million.
40 percent of its customers pay on th& d@y and take the discount. If accounts
receivable average is Rs.15 million, what is therage collection period (ACP)

on non-discount sales?

Solution:

Discount sales
Accounts receivable = [ACP on discount sales}

360
Non — discount sales

+ [ACP on non-discount sales}

360
80,000,000 120,000,000
15,000,000 = [10}——  +ACP—

360 360
Sy ACP = 38.3 days

15.  ATP Ltd. sells on terms 4/45, net 60 .Annué&sare Rs.200 million, 40 percent
of its customers pay on the Slay and take the discount. If the accounts
receivable average Rs.25 million, what is the ayemollection period (ACP) on

non discount sales?




Solution:

Accounts receivable
Discount sales

=[ ACP on discount sales][ -------------------- ]
360
Non-discount sales
+[ACP on non-discount sales][ ]
360
0.4 x 200 0.6 x 200
25= 45 X -mememmmmmmeeeeeee + ACPND X ==mmmmmmmmmmmee -
360 360

i.e. 25x 360 = 3600 + ACPyp x 120

ACPND =45

16. Zenith Enterprises sells on terms, 2/10, netA3thual sales are Rs.200 million.
40 percent of its customers pay on th¥ @@y and take the discount. If accounts
receivable average is Rs.15 million, what is therage collection period (ACP)
on non-discount sales ?

Solution:

Discount sales
Accounts receivable = [ACP on discount salesj

360
Non — discount sales

+ [ACP on non-discount sales}

360
80,000,000 120,000,000
15,000,000 = [10}———— +AGP———

360 360
Solving the above we get ACP = 38.3 days

17. Malwa Industries sells on terms 3/10, net 3@tal sales for the year are Rs.60
million. Forty percent of the sales amount is paidthe tenth day (availing the
discount) and the remaining 60 percent pay, omages 40 days after their
purchases.

Calculate the average collection period and theamesinvestment in receivables.



Solution:

40% of sales will be collected on thd'Hay
60% of sales will be collected on the4day
ACP=0.4x 10+ 0.6 x 40 = 28 days

Rs.60,000,000

Value of receivables =———— X 28
360

= Rs.4,666,667
Assuming thaV¥ is the proportion of variable costs to sales,testment in

receivables is :
Rs. 4,666,667 ¥/

18. Bheema Enterprises sells on terms 4/15, net #6tal sales for the year are
Rs.100 million. Twenty percent of the sales amasrgaid on the fifteenth day
(getting the benefit of discount) and the remayr percent pay, on average, 60

days after their purchases.
Calculate the average collection period and theamesinvestment in receivables.

Solution:

20% of sales will be collected on thd'tay
80% of sales will be collected on the'bay
ACP=0.2x 15+ 0.8 x 60 = 51 days

Rs.100,000,000

Value of receivables =————— x 51
360

= Rs.14,166,667
Assuming tha¥ is the proportion of variable costs to sales,itvestment in

receivables is :

Rs. 14,166,66 7%

19. A firm is wondering whether to sell goods taustomer on credit or not. The
revenues from sale will be Rs.50,000 and the dosale will be Rs.36,000. What

should be the minimum probability that the customdl pay, in order to sell

profitably?

Solution:

Profit when the customer pays = Rs.50,000 - Rs086;0Rs.14,000

Loss when the customer does not pay = Rs.36,000
Expected profit 1 x 14,000 —(1p,;)36,000



Setting expected profit equal to zero angisglfor p; gives:
p1 X 14,000 — (141)36,000=0—» p1=0.72

Hence the minimum probability that the custormust pay is 0.72

20. A firm is wondering whether to sell goods t@wstomer on credit or not. The
revenues from sale will be Rs.100,000 and the obstale will be Rs.80,000.
What should be the minimum probability that thetooser will pay, in order to
sell profitably?

Solution:

Profit when the customer pays = Rs.100,000 - R3080= Rs.20,000
Loss when the customer does not pay = Rs.80,000

Expected profit $; x 20,000 —(13,)80,000

Setting expected profit equal to zero angtisglfor p; gives :

p1 X 20,000 — (14;)80,000 =0» p.=0.8

Hence the minimum probability that the custommust pay is 0.8

CHAPTER 29

1. Pioneer Stores is trying to determine the econa@rder quantity for a certain
type of machine tool. The firm sells 60,000 nunsbef this machine tool
annually at a price of Rs.80 per piece. The pgelmice per machine tool to the
firm is, however, Rs.65. The cost of carrying achiae tool is Rs.10 per year
and the cost of placing an order is Rs.80.

(&) What is the total cost associated with placing awe, five, and ten orders
per year?
(b) What is the economic order quantity?

Solution:
a. No. of Order Ordering Cost Carrying Cost  Total Cosl
Orders Per Quantity (U/Q x F) Q/2xPxC of Ordering
Year Q) (where and Carrying
(U/Q) PxC=Rs.10)
Units Rs. Rs. Rs.
1 60,000 80 300,000 300,080
2 30,000 160 150,000 150,160
5 12,000 400 60,000 60,400
10 6,000 800 30,000 30,800

AJF 2x60,000x 80
b. Economic Order Quantit{0Q) = =
PC 10

= 980 units (approx)



2. National Stores is trying to determine the @it order quantity for certain type
of transformers. The firm sells 400 numbers o§ thansformers annually at a
price of Rs.300 per piece. The purchase pricenpashine tool to the firm is,
however, Rs.230. The cost of carrying a transforimdrs.40 per year and the
cost of placing an order is Rs.180.

(a) What is the total cost associated with placing doer, eight , and ten orders
per year?
(b) What is the economic order quantity?

Solution:
a. No. of Order Ordering Cost Carrying Cost  Total Cosl
Orders Per Quantity (U/Q x F) Q/2xPxC of Ordering
Year Q) (where and Carrying
(U/Q) PxC=Rs.40)
Units Rs. Rs. Rs.
1 400 180 8,000 8,180
4 100 720 2,000 2,720
8 50 1440 1,000 2,440
10 40 1800 800 2,600
2UF 2x 400x 180
b. Economic Order Quantit{EOQ) = =
~ PC 40
= 60 units
3. Harilal Company requires 25,000 units of a eeri@m per year. The purchase

price per unit is Rs.60; the carrying cost per yiea80 percent of the inventory

value; and the fixed cost per order is Rs.400.

(a) Determine the economic order quantity.

(b) How many times per year will inventory be orderiédhe size is equal to the
EOQ?

(c) What will be the total cost of carrying and ordegrimventories when 10
orders are placed per year?

Solution:

2UF

\| PC

U=25,000 F=Rs.400PC= Rs.60 x 0.30 =Rs.18

a EOQ =




2 x 25,000 x 400
EOQ= = 1054 units.
18

25,000

b. Number of orders that will be placed is =23.72
1,054

Note that though fractional orders cannot be plattee number of orders relevant for thq

year will be 23.72 . In practice 24 orders will placed during the year. However, thg

24" order will serve partly(to the extent of 72 peijehe present year and partly(to the

extent of 28 per cent) the following year. So on/per cent of the ordering cost of the

24" order relates to the present year. Hence the iagdeost for the present year will be

23.72 x Rs.400 = Rs.9,488

c. Total cost of carrying and ordering intggies

1054
=[23.72x 400 +—— x 18] = Rsa®
2
4. Kamal and Company requires 50,000 units of dagentem per year. The

purchase price per unit is Rs.20; the carrying pestyear is 15 percent of the

inventory value; and the fixed cost per order isIBS.

(a) Determine the economic order quantity.

(b) How many times per year will inventory be orderédhe size is equal to the
EOQ?

(c) What will be the total cost of carrying and ordegrimventories when 10
orders are placed per year?

Solution:

2UF

a EOQ =
PC
U=50,000 F=Rs.100PC= Rs.20 x 0.15 =Rs.3

2 x 50,000 x 100
EOQ= = 1826 units.(approximately)
3

50,000
=27.38

b. Number of orders that will be placed is

1,826
Note that though fractional orders cannoplaeed, the number of orders

relevant for the year will be 27.38 . In practi&dtders will be placed during the

year. However, the 38order will serve partly(to the extent of 38 pett)e¢he preser]

year and partly(to the extent of 62 per cent) tileWwing year. So only 38 per cent|of

the ordering cost of the $&rder relates to the present year. Hence theinggleost

for the present year will be 27.38 x Rs.100 = 82

~—+

c. Total cost of carrying and ordering intgies




1826
=[27.38 x 100 +—— x 3]= Rs.5477

2
5. Consider the following data for a certain iteanghased by Jaibharat Stores..
Annual usage = 10,000 units
Fixed cost per order = Rs.200
Purchase price per unit = Rs.160

Carrying cost = 25 percent of inventory value
What is the economic order quantity?

Now, assume that a discount of Rs.6 per unit iereff if the order size is 2,000

units. Should Jaibharat seek the quantity dis¢bunt

Solution:

U=10,000,F=Rs.200 PC=Rs.160 x 0.25 =Rs.40

2 x 10,000 x 200
EOQ = | ——— = 316 units (approximately)
40

u U Q(P-D)C  Q*PC
— | F- -
Q* Q 2 2

AT =UD+

10,000 10,0p0
= 10,000 x 6 [+ X 200
316 2,000

2,000 (154)0.25 316 x 160 x 0.2

2 2

= 60,000 + 5329 — 32,180 = Rs.33,149

6. Consider the following data for a certain iteanghased by Liberty Stores.
Annual usage = 25,000 units
Fixed cost per order = Rs.400
Purchase price per unit = Rs.360
Carrying cost = 35 percent of inventory value
What is the economic order quantity?

Now, assume that a discount of Rs.10 per unitfeyed if the order size is 3,000

units. Should Liberty seek the quantity discount?



Solution:

U=25,000,F=Rs.400 PC=Rs.360 x 0.35 =Rs.126

2 x 25,000 x 400
EOQ = | ——— = 399 units (approximately)
126

u U Q(P-D)C  Q*PC

— | E- -
Q Q 2 2

( 25,000 25,000
= 25,000 x 10 |+ x 400

399 3,000

Am=UD +

3,000 (350)0.35 399 x 360 x 0.3

2 2

= 250,000 + 21,729 — 158,613 = Rs.113,116

7. Shaheed Corporation requires 10,000 units adrtio item annually. The cost
per unit is Rs.50, the fixed cost per order is B8,2and the inventory carrying
cost is Rs.8 per unit per year.

The supplier offers quantity discount as follows:

Order Quantity Discount Percentage
2,000 6
3,000 8

What should Shaheed Corporation do?
Solution:

U=10,000 F= Rs.200 PC= Rs.50 x 0.16 = Rs.8

2 x 10,000 x 200
EOQ=.| ———— =707 units
8

If 2000 units are ordered the discount.3:x Rs.50 = Rs.3 Change in profit when
2,000 units are ordered is :



10,000 10,00
A =10,000x 3 + - — x 200

707 2,000

2000 x 47 x 0.16 707 x50x 0.1
= 30,000 + 1829- 4692 =Rs.27,137
2 2

If 3000 units are ordered the discount@3 x Rs.50 = Rs.4 Change in profit
when 3,000 units are ordered is :

10,000 10,000 3000x26% 707x50x0.16
Am=10,000x404+ —— —— x 200
2

707 300 2

=40,000 +2162—- 8,212 = Rs. 33,950

As the change in profit is more when the discoum8000 units is availed of, that option
is the preferred one.

Merit International requires 15,000 units ofestain item annually. The cost per

8.
unit is Rs.80, the fixed cost per order is Rs.25@ the inventory carrying cost is
Rs.10 per unit per year.
The supplier offers quantity discount as follows:
Order Quantity Discount Percentage
3,000 4
5,000 7
What should Merit International do?
Solution:

U=15,000 F= Rs.350 PC= Rs.80 x 0.125 = Rs.10

2 x 15,000 x 350
EOQ=,| ———— =1025 units
10

If 3000 units are ordered the discount.&:x Rs.80 = Rs.3.20 Change in
profit when 3,000 units are ordered is :

15,000 15,00
At =15,000 x 3.2 - — x 350
1025 3,0




= 48,000 + 3372- 9,275 =Rs.42.097

[3000 X 76.8x0.125 1025 x 80 x OzTZS
2 2

If 5000 units are ordered the discount@® x Rs.80 = Rs.5.6 Change in prof|
when 5,000 units are ordered is :

15,000 15,00 5000x 74.4125. 1025x80x0.12
At =15,000 x 5.6 [+ —_— 503 -

—

1025 500 2 2
= 84,000 +4072—- 18,125 = Rs. 69,947

As the change in profit is more when the discoumb000 units is availed of, that optipn
is the preferred one.

9. Gulfstar Corporation requires steel for its feétion work. The probability
distributions of the daily usage rate and the e for procurement are given
below. These distributions are independent.

Dally usage rate Probability Lead time  oBability
in tonnes in days
5 2 4 5
7 5 6 3
9 3 10 2

The stockout cost is estimated to be Rs.5,000 @er tThe carrying cost is
Rs.2,000 per ton per year.

Required: (a) What is the optimal level of safgtiyck?
(b) What is the probability ebskout?
Solution:

The quantities required for different combinatimisdaily usage rate(DUR) and
lead times(LT) along with their probabilities angean in the following table

LT
(Days)
DUR 4(0.5) 6(0.3) 10(0.2)
(Units)
5(0.2) 20*(0.10) 30(0.06) 6M@4)
7(0.5) 28 (0.25) 42(0.15) 70(0.10)
9(0.3) 36 (0.15) 54(0.09) 90(0.06)

The normal (expected) consumption during the tead is :



20x0.10 + 30x0. 06 + 50x0.04+ 28x0.25 + 42x0.19x0710 + 36x0.15 +

54x0.09 + 90x0.06 = 41.76 tonnes

a. Costs associated with various levels of safetykséwe given below :

Safety Stock Stock out Prolitgbil Expected Carrying Total Cost
Stock*  outs(in Cost Stock out Cost
tonnes)
1 2 3 4 5 6 7
[3x4]  [(1)x2,000] [5+6]
Tonnes Rs. Rs. Rs.
48.24 0 0 0 0 96,480 96,480
28.24 20 100,000 0.06 6,000 56,480 4GP,
12.24 16 80,000 00.1 8,000
36 180,000 0.06 10,800 24,480 43,280
18,800
8.24 4 20,000 0.09 1,800
20 100,000 0.10 10,000
40 200,000 0.06 12,000 16,480 40,280
23,800
0.24 8 40,000 0.04 1,600
12 60,000 09. 5,400
28 140,000 0.10 0Dy,
48 240,000 0.06 400, 480
35,880
35,400
0 0.24 1,200 0.15 180
8.24 41,200 0.04 1,648
12.24 61,200 0.09 5,508
28.24 141,200 0.10 14,120
48.24 241,200 0.06 14,472 O 35,928
35.928

So the optimal safety stock= 0.24 tonnes

Reorder level = Normal consumption during laate + safety stock

K=

41.76 + 0.24 = 42 tonnes




b. Probability of stock out at the optimal level ofety stock = Probability
(consumption being 50, 54, 70 or 90 tonnes)

Probability (consumption = 50 tonnes) + Rtabty (consumption = 54 tonnes) +
Probability (consumption = 70 tonnes) +d&daility (consumption = 90 tonnes)
= 0.04 +0.09+0.10 + 0.06 = 0.29

10. Five Star Limited requires steel for its fahtion work. The probability
distributions of the daily usage rate and the I for procurement are given
below. These distributions are independent.

Daily usage rate Probability Lead time  oBability
in tonnes in days
2 A4 5 A
3 4 8 .6
4 2 10 3

The stockout cost is estimated to be Rs.7,000 @er tThe carrying cost is
Rs.1,500 per ton per year.

Required: (a) What is the optimal level of safgttyck?
(b) What is the probability adskout?

Solution:

The quantities required for different combinatiafslaily usage rate(DUR)
and lead times(LT) along with their probabilitiee given in the following

table
LT
(Days)
DUR 5(0.1) 8(0.6) 10(0.3)
(Units)
2(0.4) 10(0.04) 16(0.24) 20@)
3(0.4) 15 (0.04) 24(0.24) 30(0.12)
4(0.2) 20(0.02) 32(0.12) 40(0.06)

The normal (expected) consumption during the tead is :
10x0.04 + 16x0. 24 + 20x0.012+ 15x0.04 + 24x0.8Dx0.12 + 20x0.02
+ 32x0.12 + 40x0.06 = 23.24 tonnes




c. Costs associated with various levels of safetykstwe given below :

Safety Stock Stock out Proligbil Expected Carrying Total Cost

Stock*  outs(in Cost Stock out Cost
tonnes)
1 2 3 4 5 6 7
[3x4]  [(1)x1,500] [5+6]
Tonnes Rs. Rs. Rs.
16.76 0 0 0 0 25,140 25,140
8.76 8 56,000 0.06 3,360 13,140 ,500
6.76 2 14,000 0.12 1,680
8 56,000 0.06 3,360 10,140 15,180
5,040
0.76 6 42,000 12D 5,040
8 56,000 0.12 6,720
16 1,12,000 0.06 6,720 1,140 19,620
18,480
0 0.76 5,320 0.24 1,277
6.76 47,320 0.12 5,678
8.76 61,320 0.12 7,358
16.76 117,320 0.06 7,039
0 21,352
21,352

So the optimal safety stock= 6.76 tonnes
Reorder level = Normal consumption during laate + safety stock
K= 23.24 + 6.76 = 30 tonnes

d. Probability of stock out at the optimal level ofetg stock = Probability
(consumption being 30, 32, or 40 tonnes)

Probability (consumption = 30 tonnes) + Rtabty (consumption = 32 tonnes) +
Probability (consumption = 40 tonnes)
=0.12 +0.12+ 0.06 = 0.30




11. The information about annual usage and pricel®items used by a firm is as

given here.
Item Annual Price per Item Annual Usage  Price per
Usage Unit (Number of Unit
(Number of (Rs) Units) (Rs)
Units)
1 600 30.00 9 16,500 3.00
2 30 200.00 10 700 40.00
3 4,000 5.00 11 3,800 200.00
4 2,000 12.00 12 1,000 67.00
5 400 100.00 13 12,000 16.00
6 6,000 75.00 14 400 120.00
7 3,200 48.00 15 200 800.00
8 1,600 10.00

Required: (a) rank the items of inventory on theib of annual usage value;
(b) record the cumulative usage in value;
(c) show the cumulative percentages of usagemwis;
(d) classify the items into threassdesA, B and C

Solution:
Annual Price per Annual Usage
ltem Usage(in Unit (in Units) Ranking
Units) Rs. Rs.
1 600 30.00 18,000 13
2 30 200.00 6,000 15
3 4,000 5.00 20,000 12
4 2,000 12.00 24,000 11
5 400 100.00 40,000 9
6 6,000 75.00 450,000 2
7 3,200 48.00 153,600 5
8 1,600 10.00 16,000 14
9 16,500 3.00 49,500 7
10 700 40.00 28,000 10
11 3,800 200.00 760,000 1
12 1,000 67.00 67,000 6
13 12,000 16.00 192,000 3
14 400 120.00 48,000 8
15 200 800.00 160,000 4



Cumulative Value of Items & Usage
Annual | Cumulative

Item Rank Usage Annual Cumulative % of| Cumulative

no. Value Usage Usage Value | % of Items
(Rs.) Value(Rs.)

11 1 760,000 760,000 37.40 6.67
6 2 450,000 1,210,000 59.54 13.33
13 3 192,000 1,402,000 68.99 20.00
15 4 160,000 1,562,000 76.87 26.67
7 5 153,600 1,715,600 84.42 33.33
12 6 67,000 1,782,600 87.72 40.00
9 7 49,500 1,832,100 90.16 46.67
14 8 48,000 1,880,100 92.52 53.33
5 9 40,000 1,920,100 94.49 60.00
10 10 28,000 1,948,100 95.87 66.67
4 11 24,000 1,972,100 97.05 73.33
3 12 20,000 1,992,100 98.03 80.00
1 13 18,000 2,010,100 98.92 86.67
8 14 16,000 2,026,100 99.70 93.33
2 15 6,000 2,032,100 100.00 100

CHAPTER 30
1. What is the annual percentage interest costeted with the following credit
terms?
(a) 2/15 net 30 (b) 3/10 net 30 (c) 2/10 net45 (d) 1/5 net 15

Assume that the firm does not avail of the cashailiat but pays on the last day of
the net period.

Solution:
Annual interest cost is given by,
Discount % 360

1- Discount % Credit period — Disabperiod

Therefore, the annual per cent interest cost ®gitien credit terms will be as
follows:

a. 0.02 360
X = 0.4898 = 48.98 %
0.98 15




b. 0.03 360

X —— = 0.5567 = 55.67%

0.97 20

C. 0.02 360
X = 0.2099 = 20.99 %

0.98 35

d. 0.01 360
X = 0.3636 = 36.36 %

0.99 10

2.  Calculate the annual percentage interest cogamdus terms in problem 1 above,
assuming that it is possible to stretch paymerd&®@ beyond the net period.

Solution:
a. 0.02 360
X = 0.2099 = 20.99 %
0.98 35
b. 0.03 360
X —— = 0.2784 = 27.84%
0.97 40
C. 0.02 360
X = 0.1336 = 13.36%
0.98 55
d. 0.01 360
X = 0.1212 = 1212 %
0.99 30
3. Consider the data for Kanishka Limited.
Current assets Rs (in million)
Raw material 40
Work-in-process 8
Finished goods 25
Other current assets 3

76
Current liabilities I
Trade creditors 30
Bank borrowing (including Bills

Discounted) 10



Other current liabilities 4

44

What is the maximum permissible bank finance fonikhka Limited under the
three methods suggested by the Tandon Committessinde that the core current
assets for Kanishka Limited are Rs.15 million.

Solution:

The maximum permissible bank finance under thesthmethods suggested by
The Tandon Committee are :

Method 1 :0.75CA-CLD = 0.75(76-44) = Rs.24 million
Method 2 : 0.75CA)-CL =0.75(76)-44 = Rs. 13 million
Method 3 : 0.75FA-CCA-CL = 0.75(76-15)-44 = Rs.1.75 million

4. Consider the data for Smartlink Corporation.
Current assets Rs (in million)
Raw material 280
Work-in-process 58
Finished goods 240
Other current assets 68
646

Current liabilities
Trade creditors 160
Bank borrowing (including Bills

Discounted) 200
Other current liabilities 42
402

What is the maximum permissible bank finance fiora8link Corporation under
the three methods suggested by the Tandon Comfhitieesume that the core
current assets for Smartlink Corporation are Rsriditon.




Solution:

The maximum permissible bank finance under theethmethods suggested by
The Tandon Committee are:

Method 1 : 0.75CA-CL) = 0.75(646 -402) = Rs.183 million
Method 2 : 0.78CA)-CL =0.75(646) - 402 = Rs.82.5 million.
Method 3 : 0.75CA-CCA-CL = 0.75(646 -100)- 402 = Rs.7.5 million

CHAPTER 31
MINICASE 1

Vikram Thapar, CFO of Aman corporation, recenthgatled a seminar conducted by an
internationally renowned expert on credit analygisiong various ideas and techniques
presented in that seminar, the technique of discant analysis impressed him. He felt
that it could be applied for classifying the credgplicants of Aman Corporation into
‘good’ and ‘bad’ categories.

He asked Sudarshan, a finance executive in hisrisleg@at who recently graduated
from a leading business school, to explore theipiisg to using discriminant analysis
for credit evaluation in Aman Corporation.

Sudarshan suggested that the two ratios that &edylto be most helpful in
discriminating between the ‘good’ and ‘bad’ accisuare :

() current ratio (Current assets / Currentiliabs), and
(i) the earning power (PBIT/Capital employed)

Vikram Thapar concurred with Sudarshan’s suggestion

Sudarshan gathered information on 18 accounts,g@®d’ and 8 ‘bad’, which is
given below. A ‘good’ account is an account whicy® within the stipulated credit
period and a ‘bad’ account is an account which augay within the stipulated credit
period.

Good Accounts Bad Accounts
Account . Earring Account Cu?r{ent Ear\r:iing
nuMber | current power (%) number ratio power (%)

ratio
1 1.20 16 11 1.10 9
2 1.30 17 12 1.00 -6
3 1.40 14 13 1.20 6
4 1.00 20 14 0.90 8
5 1.50 13 15 1.10 4
6 1.60 12 16 1.20 10
7 1.80 15 17 0.90 7




8 1.60 10 18 1.10 2
9 1.20 15 19 0.80 6
10 1.40 8 20 0.70 4

Required Estimate the discriminant function which bestcdisinates between
the ‘good’ and ‘bad’ applicants.

Solution:
RECOMM X | Yo | XX | Yi=Y | OG=XP | (Y=Y | (X = X) (YY)
1 1.2| 16 0 6.5 0 42.25 0
2 1.3| 17 0.1 7.5 .01 56.25 0.75
3 1.4| 14 0.2 4.5 0.04 20.25 0.90
4 1.0/ 20| -0.2 10.5 0.04 110.25 -2.10
5 15| 13 0.3 3.5 0.09 12.25 51.0
6 16| 12 0.4 2.5 0.16 6.25 001.
7 1.8| 15 0.6 5.5 0.36 30.2% 3.3
8 1.6| 10 0.4 0.5 0.16 0.2% 0.2
9 1.2| 15 0.0 5.5 0.0 30.25 0
10 1.4] 8 0.2 -1.5| 0.04 2.25 -0.3
11 1.1] 9| -01 -0.5| 0.01 0.25 .05
12 1.0] -6 | -0.2 -15.5 0.04 240.25 3.1
13 1.2] 6 0.0 -3.5 0 12.25 0
14 09/ 8| -03 -1.5 0.09 2.25 0.45
15 1.1] 4] -01 -5.5 0.01 30.25 0.55
16 1.2] 10 0 +0.5 0 0.25 0
17 09| 7| -03 -2.5 0.09 6.28 0.75
18 1.1] 2| -01 -7.5 0.01 56.25 0.75
19 08| 6] -04 -35/ 0.16 12.25 1.4
20 07] 4] -05 -5.5 0.25 30.25 2.75
SXi=24.0%Y; =190 Y (Xi—X)*=1.56 S(Yi=Y)? S(Xi = X) (Yi-Y)
X=1.2 Y=95 =701 =14.6
14.0 140 1.56 701
Xg= —— =14 Y= —— =14% ox*= —— =.082 oy’= —— =36.89
10 01 19 19
100 50 14.6
Xo= —— =10 Xe—— =5% oxy= —— =0.768
10 10 19

dx=0.4 dy = 9%




oy>.dx - oxy.dy 36.89x04-0.768x9 14.756-6.912

a= = =
0x°.0y” - OXY.OXy 0.082 x 36.89 — 0.768 x 0.768 3. 025—0.59
7.844
= =3.221
2.435
ox%.dy - oxy.dx 0.082 x 9.0 -0.768 x 0.4
b= =
ox’.oy? - oxy.oxy  0.082 x 36.89 — 0.768 x 0.768
0.431
= =0.177
2.435

The discriminant function is:
Zi= 3.221X+0.177 ¥

MINICASE 2

Somnath, Finance Director of Apex Electronics, w@sking at ways and means of
improving credit evaluation of the potential cusesmof Apex.

He called Ravi, a product of a premier businebsaicfrom Australia, who joined the
finance department of Apex recently, for a discussi

Ravi showed Somnath a project on discriminantyesmalthat he had done as part of
his graduate studies in business. In that projesti Rad considered four independent
variables.

Somnath thought that Apex could also use discamtiranalysis. However, to begin
with he felt that a discriminant model with two amkndent variables may be used. Ravi
concurred with this view.

Somnath and Ravi discussed this issue with ttenfie team of Apex. The consensus
view that emerged during the discussion was thlettbst appropriate ratios would be

() ROE (PAT/Net worth) and

(i) Current Ratio (Current Assets / Current Lidlas). The group felt that a linear

discriminant function of these two ratios would belpful in discriminating
between the ‘good’ and ‘bad’ accounts.

Ravi gathered information on 20 accounts, 10 &a@nd 10 ‘bad’ which is given
below. A ‘good’ account is an account which paythwi the stipulated credit period and
a ‘bad’ account is an account which does not pdlyinvihe stipulated period.




Good Accounts Bad Accounts
Yi Yi
Account Xi : Account Xi !
Number ROE Curr_ent Number ROE Curr_ent
ratio ratio
1 18% 1.50 11 -5% 1.10
2 15% 1.80 12 8% 1.20
3 13% 1.20 13 9% 0.90
4 20% 1.30 14 6% 1.10
5 12% 1.40 15 11% 1.00
6 9% 1.10 16 5% 1.40
7 16% 1.60 17 10% 1.10
8 14% 1.20 18 7% 1.20
9 6% 1.50 19 - 6% 1.10
10 25% 1.10 20 4% 1.20

Required Estimate the discriminant function that best dimmates between the ‘good’
and ‘bad’ accounts.

Solution:

Q‘;‘iﬁﬁg: Xi | Yi | Xi-X | Yi=Y| X=XP2 | (Yi=Y? | (Xi=X) (Yi-Y)
1 18| 15 8.15| 025 664225  0.0626 2.0375
2 15| 1.8 5.15| 055 265225  0.3026 2.8325
3 13| 1.2 3.15| -0.05 9.9225  0.0025 5051
4 20 | 1.3| 10.15| 0.05 103.0226  0.0025 0.5075
5 12| 14 2.15| 0.15 4.6225 0.0025 0.3225
6 9 11| -085| -0.15 0.7224 0.0225 0.3225
7 16 | 1.6 6.15 | 0.35 37.8225 0.1225 2.1525
8 14| 1.2 415 | -0.05 17.2225 0.0025 2005
9 6 | 15| -3.85| 025 14.8225 0.0625 -0.9625
10 25| 1.1| 15.15| -0.18229.5225 0.0225 2.2725
11 5| 1.1]| -14.85| -0.15220.5225 0.0225 2.2275
12 8| 1.2 -1.85| -0.05  3.4225 0.0025 0.0925
13 9 009 0.85| -0.35  0.7225 0.1225 0.2975
14 6| 1.1 3.85| -0.15 14.8225 0.0225 0.5775
15 11| 1.0 1.15| -0.29  1.322% 0.0625  -0.2875
16 5| 14| -485| 015 235225 0.0225 7205
17 10 | 1.1 0.15| -0.158  0.0225 0.0225 0.0225
18 7] 12| -285| -0.05 812 0.0025 0.1425
19 6| 1.1]| -15.85| -0.15251.2225 0.0225 2.3775
20 4| 12| -585| -005 34.2225 0.0025 0.2925

197 Y=25 Y (Xi-X)?=1068.55  0.93 9.35




X =197 SY =25 > (X1 — X) = 1,068.55

_ 197 25
= — =985 Y= =125 ox*= ¥ (X1=X)
20 20 1-n
>X1 =148 2Y1=13.7
= 1068.55
148 13.7 19
X, — =148 Y=—— 1.37 = 56.2395
10 10
22X, =49 2Y,=113
49 11.3 2(Y1—-Y)=0.93
Xo=— =49 y= — =113 oy*=0.93
10 10 19
=0.0489
dx:X]_—Xz dy:Yl—Yz
=14.8-4.9 =1.37-1.13
=9.9 =0.24
9.35
2(X1—=X) (Y1=Y) =9.35 oxy = — =0.4921
19
oy2.dx -oxy.dy 0.0489 x 9.9 - 0.4921 x 0.24
a= =
0X2.0y2 - OXy.OXy 56.2395 x 0.489 — 0.4921 x 0.4921
0.3660
= —— =0.1459
2.5079
ox2.dy -oxy.dx 56.2395 x 0.24 — 0.4921 x 9.9
b= =
0X20Y2 - OXYyOXy 56.2395 x 0.0489 — 0.4921 x 0.4921
8.62569
=—— =3.439%4
2.5079

Discriminant function
Z = 0.1459Xi + 3.4394Yi



MINICASE 3

Ram Kumar, the CFO of Impex Limited, was discugswith Sreedhar, a senior
financial analyst in the company, the problem adging the creditworthiness of the
various customers of Impex Limited.

Sreedhar suggested that discriminant analysis beysed for credit evaluation
purposes. Ram Kumar concurred with this suggestion.

Ram Kumar and Sreedhar felt that the two ratias &ne likely to be most helpful in
discriminating between the ‘good’ and ‘bad’ acceunare (i) earning power
(PBIT/Capital employed) and (ii) quick ratio (Quiaksets / Current liabilities).

Sreedhar gathered information on 18 accountsg@6d’ and 8 ‘bad’ which is given
below. A ‘good’ account is an account which paythwi the stipulated credit period and
a ‘bad’ account is an account which does not pdlyivthe stipulated credit period.

Good Accounts Bad Accounts
Account | Earning Quick Account | Earning Quick
Number | power ratio Number power ratio
X Y

1 16% 0.70 11 6% 0.70

2 20 0.80 12 9 0.80

3 17 1.00 13 4 0.60

4 12 0.90 14 -5 0.80

5 14 0.70 15 2 0.60

6 13 1.00 16 10 0.70

7 7 0.90 17 8 0.50

8 15 1.10 18 7 0.90

9 10 0.90

10 15 0.80

Required Estimate the discriminant function which bestcdiminates between the
‘good’ and the ‘bad’ applicants.

Solution:



Number|  X; Y Xi=X | Yi=Y | Xi=X? | (Yi=Y)? | 2(X-X) (Yi-Y)
1 16% 0.70 6 -0.1¢ 36 0.01 -0.6
2 20 0.80 10 0 100 0 0
3 17 1.00 7 0.2( 49 0.04 1.4
4 12 0.90 2 0.1 4 0.01 0.2
5 14 0.70 4 -0.1 16 0.01 -0.4
6 13 1.00 3 0.2 9 0.04 0.6
7 7 0.90 -3 0.1 9 0.01 -0.3
8 15 1.10 5 0.3 25 0.09 1.5
9 10 0.90 0 0.1 0 0.01 0
10 15 0.80 5 0 25 0 0
11 6 0.70 -4 -0.1 16 0.01 0.4
12 9 0.80 -1 0 1 0 0
13 4 0.60 -6 -0.2 36 0.04 1.2
14 -5 0.80 -15 0 225 0 0
15 2 0.60 -8 -0.2 64 0.04 1.6
16 10 0.70 0 -0.1 0 0.01 0
17 8 0.50 -2 -0.3 4 0.09 0.6

18 7 0.90 -3 0.1 9 0.01 -0.3
¥X;=180| LY;=14.4 S(Xi-X)? [ 2(Y-Y)? | 2(Xi-X) (Yi-Y)
Xi=10 | Yi=0.8 = 628 =0.42 =59
139 8.8 628 1
X= —— Y=—— 0= —— Oxy= — X 5.9
10 10 17 17
=13.9% =0.88 = 36.94 =0.347
_ 4 5.6 4D
X2: _ % = 0'y2: _
8 8 17
=5.1% =0.70 =0.025
4=8.8 ¢d=0.18
0y°.Ck — Oxy.Cy
a=

2 2
0)( - Oy - Oxy. Oxy

0.025 x 8.8 -0.347 x 0.18

36.94 x 0.02-0.347 x 0.37

Conti




0.22 — 0.06246

a=
0.9235 - 0.1204

0.15754
0.8031

0.196

0x°.0y — Oyy.Ok

2 .2
OX .Oy _Oxy.o-xy

36.94 x0.18 - 0.347 x 8.8

36.94 x 0.025 — 0.347 x 0.347

6.6494 — 3.0536

0.8031
=4.4774

Z = aX + by,
=0.196X+ 4.4774Y

CHAPTER 32

1. The profit and loss account and balance shesicofmpany for two years (1 and
2) are given below. Assume a tax rate of 30 perceryear 2.

Profit and Loss Account 1 2
* Net sales 40,000 50,000
* Income from marketable securities 800 1,000
* Non-operating income 600 1,000
* Total income 41,400 52,000
» Cost of goods sold 25,000 30,000
+ Selling and administrative expenses 6,000 7,200
* Depreciation 2,400 3,000
* Interest expenses 2,500 2,600
» Total costs and expenses 35,900 42,800
« PBT 5,500 9,200




* Tax provision 1,500 2,700
« PAT 4,000 6,500
» Dividends 1,400 1,800
* Retained earnings 2,600 4,700
Balance Sheet
» Equity capital 6,000 6,000
* Reserves and surplus 10,000 14,700
» Debt 16,000 19,300
32,000 40,000
* Fixed assets 20,000 24,500
« Investments (marketable securities) 7,000 8,500
* Net current assets 5,000 7,000
32,000 40,000
" All of this represents excess marketable secaritle

() What is the EBIT for year 27?

Solution:
Profit before tax 9200
+ Interest expense 2680
- Interest income 1000
- Non - operating income ___-1000
9,800

(i)  What is the tax on EBIT for year 27?

Solution:

Tax provision from profit and loss account 2700

+ Tax shield on interest expense 780
- Tax on interest income - 300
- Tax on non - operating income - 300

Tax on EBIT 2880




(i) What is the FCFF for year 2?

Solution:
EBIT 9,800
- Taxon EBIT - 2,880
- Net investment - 6,500
+ Non — operating cash flow 700
(1000 x).7
1120

(iv) Show the break-up of the financing flow

Solution:
After tax interest expense 1820
+ Cash dividend + 1800
+ Increase in borrowing - 3300
+ A Excess marketable securities + 1500
- After tax income on excess
marketable securities - 700
1120
2. The profit and loss account and balance sheatagimpany for two years (1 and

2) are given below. Assume a tax rate of 30 perceryear 2.

Profit and Loss Account 1 2
* Netsales 30,000 35,000
* Income from marketable securities 600 1,000
* Non-operating income 400 800
* Total income 31,000 36,800
» Cost of goods sold 18,000 21,000
» Selling and administrative expenses 3,800 4,600
* Depreciation 1,900 2,200




* Interest expenses 1,700 1,600
» Total costs and expenses 25,400 29,400
« PBT 5,600 7,400
» Tax provision 1,400 1,900
« PAT 4,200 5,500
» Dividends 1,200 1,400
* Retained earnings 3,000 4,100
Balance Sheet

» Equity capital 5,000 5,000
* Reserves and surplus 5,000 9,100
» Debt 15,000 14,900

25,000 29,000
» Fixed assets 15,000 18,500
« Investments (marketable securities) 5,000 6,500
* Net current assets 5,000 4,000

25,000 29,000

" All of this represents excess marketable secaritle

() What is the EBIT for year 27?

Solution:
Profit before tax 7400
+ Interest expense 1660
- Interest income 1000
- Non - operating income - 800
7200

(i)  What is the tax on EBIT for year 27?

Solution:
Tax provision from income statement 1900
+ Tax shield on interest expense 480
- Tax on interest income - 300
- Tax on non - operating income - 240

Tax on EBIT 1840




(iif) What is the FCFF for year 27?

Solution:
EBIT 7200
- Taxon EBIT - 1840
- Net investment - 2500

+ Non — operating cash flow + 560

3420

(iv) Show the break-up of the financing flow

Solution:
Rs. in million
After tax interest expense 1120
+ Cash dividend + 1400
+ Reduction in borrowing + 100
+ A Excess marketable securities + 1500
- After tax income on excess
marketable securities - 700
3420
3. The profit and loss account and the balancet $beMagna Corporation for two

years (year 1 and year 2) are given below :

Profit and L oss Account 1 2
+ Net sales 16800 19320
+ Income from marketable securities 420 6380
+ Non-operating income 210 420
« Total income 17430 20370




« Cost of goods sold 9660 11340

« Selling and administrative expenses 2100 2310

« Depreciation 1050 1260

+ Interest expenses 1008 1176

« Total costs and expenses 13818 16086

- PBT 3612 4284

« Tax provision 1092 1344

« PAT 2520 2940

- Dividend 1260 1680

+ Retained earnings 1260 1260

Balance Sheet 1 2

« Equity capital 6300 6300

+ Reserves and surplus 5040 6300

+ Debt 7560 8820
18900 21420

+ Fixed assets 12600 13650

+ Investments 3780 4200

« Net current assets 2520 3570
18900 21420

Assume that the tax rate is 40 percent.

() What is the EBIT (also called PBIT) for year 2?

Solution:
PBT 4284
+ Interest expense +1176
- Interest income - 630

- Non-operating income - 420

4410




(i)  What is the tax on EBIT for year 2 ?

Solution:
Tax provision from profit and loss account 1344
+ Tax shield on interest expense +470.4
- Tax on interest income -225
- Tax on non-operating income - 168
Tax on EBIT 1394.4

(i) What is the NOPLAT for year 2 ?

Solution:
EBIT 4410
- Tax on EBIT - 13944
3015.6

(iv) What is the FCFF for year 2 ?

Solution:
NOPLAT 3015.6
- Net investment -2100.0
+ Non-operating cash flow 252.0
1167.6
4. Boldman Sachs, an investment banking firm, gaged in valuing MLF Realty, a

firm which specialises in the construction of haigsand commercial complexes.
MLF is currently riding a construction boom anceigpected to grow at a healthy



rate for the next four years at least. Thereaftter growth rate is expected to
decline rather gradually for a few years befosgabilises at a modest level

You have recently moved to Boldman Sachs aftemayfears of experience in
another financial services firm. Your first assiggmh at Boldman Sachs is to
value MLF. Based on extensive discussion with maremnt and industry experts
you have gathered the following information.

Base Year (Year 0) Information

Revenues Rs. 1400 crore

EBIT ( 20 % of revenues) Rs. 280 crore

Capital expenditure Rs. 350 crore

Depreciation and amortisation Rs. 266 crore

Working capital as a percentage of revenues 0 pezcent

Tax rate 30 percent (for all time to
come)

Inputs for the High Growth Period

Length of the growth period = 4 years
Growth rate in revenues, depreciation, EBIT

and capital expenditure = 25 percent

Working capital as a percentage of revenues = e?20ept

Cost of debt( pre-tax) = 10 percent

Debt — equity ratio = 1.0

Risk- free rate = 7.4 percent

Market risk premium = 6 percent

Equity beta = 1.2667
Inputs for the Transition Period

Length of the transition period = 3 years

Growth rate in revenues, depreciation, EBIT and

Capital expenditures will decline from 25 percent

in year 4 to 10 percent in year 7 in linear incratae

of 5 percent per year.

Working capital as a percentage of revenues = e?Cept
The cost of debt, debt-equity ratio, risk —freerat

market risk premium and equity beta will be the

same as in the high growth period.

Inputs for the Stable Growth Period
Growth rate in revenues, EBIT, capital expenditure
and depreciation = 10 percent
Working capital as a percentage of revenues e?20ept



» The cost of debt, risk —free rate and market
risk premium will be the same as in the
previous stages.

* Debt-equity ratio

» Equity beta

1.322

a. What is the cost of capital in the three periodghhgrowth, transition, and
stable)?

What value would you impute to MLF Realty using D€F method?

Solution:

a. WACC during the high growth and transit periods:

re=7.4+6x1.2667 =15%
WACC=05x10x(1-0.30)+05x15=11%
WACC during the stable period:

e=7.4+6x1.322=15.332%

WACC =2/5x10x(1-0.30) + 3/5x15.3322%

b.
. Growth EBIT CAPEX - WACC

Period Rate % EBIT (1-1) CAPEX Dep DEP WC AWC FCFF (%) PV

1 25 35C 24E 437.5( 332.5( | 10¢ 350 7C 7C 11 63.0¢

2 25 437.5( 306.2¢ | 546.8¢ 415.6¢ | 131.2¢ 437.5( 87.t 87.t 11 71.0Z

3 25 546.8¢ 382.8: | 683.5¢ 519.5¢ | 164.0¢ 546.8¢ 109.37 |109.37 | 11 79.9¢

4 25 683.5¢ 478.57 | 854.4¢ 649.47 | 205.0¢ 683.6( 136.7: | 136.7 |11 90.0¢

5 20 820.3: 574.2: | 1025.3¢ | 77528 | 246.1( 820.3: 136.7: | 191« |11 113.5¢

6 15 943.3¢ 660.3¢ | 1179.1¢ | 896.1¢ | 283.0( 943.3¢ 123.0¢ | 254 |11 135.9¢

7 10 1037.7( | 726.3¢ | 1297.1. | 985.8. | 311.3( 1037.7C | 94.3¢ 320.7F |11 154.4¢
708.1¢

FCFR = FCFF(1.10) = 320.75x (1.10) = 352.83

FCFE 352.83
Terminal Value = - e = 17641.50
WACC-g 0.12-0.10
Present value of terminal value = 17641.50 / (J'1E 8497.01
Present value of FCFF in the high growth and ttgresiods = 708.14

Value of the firm = Rs. 9205.15 ewr




5.

Multisoft Limited was set up about twelve yeago by a product-minded
technocrat. In the first five years, the company ekceptionally well, thanks to
the excellent response received by three of itsalnproducts. The company
recorded a compound annual growth rate of 80 perdening this period.
Subsequently, however, the company flounderedfsaproduct offerings were
superceded by the offerings of competitiors. Inpoese, the management of
Multisoft emphasised software services. This sgpatieas worked well and the
company’s performance improved significantly in thest few years. The
management is quite optimistic about future andelbet that its growth is more
predictable now.

Recently, Gautam Prabhu, the CEO of Multisoft ltedi had a very fruitful
discussion with the CEO of Matrix Software wherthiay explored the possibility
of a merger.

Gautam Prabhu believes that the compensation émtérger, if consummated,
will be in the form of the stock of Multisoft Linetd. He has requested you to
value the equity of Multisoft and asked his CFOnj@a Kaul, to provide you
with the information about the current and projddieancials of Multisoft.

The following information has been provided to you

Base Year (Year 0) Information

* Revenues Rs. 2000 million
 EBIT Rs. 750 million
» Capital expenditure Rs. 500 million
e Depreciation Rs. 140 million
* Working capital as a percentage of revenues 30 percent
* Corporate tax rate 15 percent
» Paid up capital (Rs.10 par) Rs. 600 million
* Market value of debt Rs. 300 million

Inputs for the High Growth Period

* Length of the high growth period = 3 years
e Growth rate in revenues, depreciation, EBA 40 percent
and capital expenditure
« Working capital as a percentage of revenues = 30 percent
» Cost of debt (pre-tax) = 10 percent
» The tax rate will increase to 30 percent in linear
increments of 5 percent per year

* Debt-equity ratio = 05:1
* Risk-free rate = 7 percent
* Market risk premium = 6 percent

* Equity beta = 13



Required

apow

Inputs for the Transition Period

Length of the transition period

= Syears

Growth rate in revenues, depreciation, EBIT, angitah
expenditures will decline from 40 percent in yearto310
percent in year 8 in linear increments of 6 pereach year

Working capital as a percentage of revenues
Debt-equity ratio

Cost of debt (pre-tax)

Risk-free rate

Market risk premium

Equity beta

Tax rate

Inputs for the Stable Growth Period

Growth rate in revenues, EBIT, capital expenditare]
depreciation

Working capital as a percentage of revenues
Debt-equity ratio

Cost of debt (pre-tax terms)

Risk-free rate

Market risk premium

Equity beta

Tax rate

= 30 percent

=05:1

10 percent
6 percent
7 percent

=12

= 30 percent

= 10 percent

= 30 percent

= 0.284:1

10 percent

= 7 percent

7 percent
1.1

30 percent

What will be the WACC (upto one decimal point) yedase?
What is the present value of the FCF in the higivwin period?
What is the present value of the FCF in the traorsperiod?

What is the present value of the terminal value?

(Answers to (b), (c), and (d) must be ineepin million upto one decimal

point)
What is the intrinsic value per share?



Solution:

(a) WACC
High growth period
Year Cost of equity Cost of debt WACC
1 7+ 1.3 (6) =14.8% 10 (1 - 0.20) = 8% 2/3x14B3x8=125
2 7+1.3(6)=14.8% 10 (1-0.25)=7.5% 2/3811/3x75=12.4
3 7+1.3(6)=14.8% 10 (1 —0.30) = 7 .0% 2/381+ 1/3x 7.0=12.2
Transition period
Cost of equity Cost of debt
WACC
6+1.2(7)=14.4% 101-03)=7% RBA4 +
1/3x7=11.9
Stable period
Cost of equity Cost of debt
WACC
7+1.1(7)=14.7% 10 (1 - G=3)% 1/1.284 x 14.7 + 0.284 /1.284 x ¥3:0%
Growth Tax EBIT Capex WACC | PV
Year | U or EBIT cate (%) | (1-T) p Depr’ WC AWC | FCF % Factor | PV
0 750 15 500 140 600
1 40 1050 20 840 700 196 840 240 94 125 0889 853
2 40 1470 25 1102.5 980 274.4 1176 336 60.9 12.4 7910 48.2
3 40 2058 30 1440.6 1372 3842 16464 4704 (176122 | 0.705| (12.4)
4 34 2757.7 30 1930.4 1838.5 5148  2206.2 559.8 9 46. 11.9 | 0.630| 295
5 28 3529.9 30 2470.9 2353.3 658/0 28239  617.7 .8158 11.9 | 0.563| 89.4
6 22 4306.5 30 3014.5 2871.0 803/9 34452  621.3 .1326 11.9 | 0.503| 164.0
7 16 49955 30 3496.8 3330.3 932)5 39964  551.2 .8547 11.9 | 0.450| 246.5
8 10 5495.0 30 3846.5 3663.4 10257  4396.0 399.6 9.280 11.9 | 0.402| 3253
9 10 6044.5 30 4231.2 4029.7 11283  483%6  439.6 0.289 130 | 0.356| 316.9

(b) Present value of FCF in the high growth period
=85.3+48.2-12.4=Rs.121.1 million




PV of FCF in the transition period
=29.5+89.4 + 164 .0 + 246.5 + 325.3
= Rs.854.7 million

(d) PV of terminal value

890.2
= —— x0.402 = Rs.11928.7 million
0.13-0.10

Intrinsic value per share
Value of firm — Value of debt

Number of shares

121.1 + 854.7 + 11928.7 - 300

60

= Rs.210.1

Telesoft International was set up seven yeavd@develop telecommunication
software. Though the company started with a barentered a turbulent phase
because of the shrinkage in the global telecom etankthe initial years of this
decade. Thanks to recovery in the last 18 montls® @nd a firm indication of
strong growth in the next few years, the managemeritelesoft International is
quite upbeat about the future.

Recently, Pankaj Behl, the CEO of Telesoft Inteamal had a preliminary
dialogue with the CEO of a another company engageddeveloping
telecommunication software to explore a possiblegere Both the CEOs felt
enthusiastic about this.

Pankaj Behl believes that the compensation fomkeger, if consummated, will
be in the form of the stock of Telesoft Internatl. He has requested you to
value the equity of Telesoft and asked Vijay RBmance Director, Telesoft
International to provide you with information abate current and projected
financials of Telesoft International.

The following information has been provided to you
Base Year (Year 0) Information

Revenues = Rs. 1200 million
EBIT = Rs. 350 million
Capital expenditure = Rs. 280 million
Depreciation = Rs. 140 million
Working capital as a percentage of revenues = 30 percent
Corporate tax rate = 10 percent
Paid up equity capital (Rs.10 par) = Rs. 300ianill

Market value of debt

=Rs. 300 million




Inputs for the High Growth Period

Length of the high growth period = 4 years
Growth rate in revenues, depreciation, EBIT andtahp = 30 percent
expenditure

Working capital as a percentage of revenues 0 pe3cent
Cost of debt = 10 percent (pre-tax)
Tax rate will increase to 30 percent in linear @ment of

5 percent

Debt-equity ratio =0.8:1
Risk-free rate = 7 percent
Market risk premium = 7 percent
Equity beta =1.4

Inputs for the Transition Period

Length of the transition period = 4 years

Growth rate in revenues, depreciation, EBIT, argtah

expenditures will decline from 30 percent in yedo 40 percent

in year 8 in linear increments of 5 percent eadr ye

Working capital as a percentage of revenues = Bfepe

Debt-equity ratio =0.8:1

Cost of debt = 10 percent
(pre-tax)

Risk-free rate = 8 percent

Market risk premium = 6 percent

Equity beta =11

Tax rate = 30 percent

Inputs for the Stable Growth Period

Growth rate in revenues, EBIT, capital expenditumd | = 10 percent
depreciation
Working capital as a percentage of revenues = Bfepe
Debt-equity ratio =0.5:1.0
Cost of debt = 10 percent (pre-tax)
Risk-free rate = 8 percent
Market risk premium = 7 percent
Equity beta =1.0
Tax rate = 30 percent

a. What will be the WACC, year-wise?

b. What is the present value of the FCF in the higiwgin period?

Cc. Whatis the present value of the FCF in the traorspperiod?

d. What is the present value of the terminal value?

e. What is the intrinsic value value per share?




Solution:

(a) WACC

High growth period

Year Cost of equity
1 7+1.4x%(7)=16.8%
2 7+1.4x(7)=16.8%
3 7+1.4x(7)=16.8%
4 7+ 1.4x%(7)=16.8%

Cost of debt
10 (1 — 0.15) = 8.5%
10 (1 — 0.20) =8.0%
10 (1 - 0.25) = 7.5%
10 (1 - 0.30) = 7.0%

(5198 + (4/9)x8.5 = 13.19
(5/9)x16.8 + (4/9)x8.0 =9£2
(5/9)x16.8 + (4/9)x7.5 =702
(5/9)x16.8 + (4/9)x7.0 =4P3

WACC

o

Cost of equity
8+ 1.1(6) = 14.6%

Cost of equity
8+ 1.0 (7)=15.0%

(b)

Transition period

Cost dbde
10(1-0.3) = 7.0%

Stable period
Cost of debt

10 (1-0.3) = 7%

WACC

(5/9) x 14.6H9) X 7 = 11.2%

WACC

(2/3) 75.0 + (1/3) x 7.0.2.3%

Year| Growth | EBIT :-ae'tz EBIT | Cap | Dep'n| WC | AWC | FCF| WACC | PV | PV of
rate% % | (1-T) | Exp % Factor| FCF
0 35C | 1C 28C | 14C 36(
1 30 45t | 15 | 387 | 364 | 18z 46¢ | 10€ 97 | 13.1% | 0.88< | 85.7
2 30 59z | 2C | 474 | 47%| 237 60€ | 14C | 98 | 12.9% | 0.787 | 76.7
3 30 76¢ | 25 | 577 | 61E| 30¢ 791| 182 | 87 | 12.7% | 0.69t | 60.t
4 30 100C | 30 | 70C | 80C| 40C |102¢| 237 | 63 | 12.4% | 0.61¢ | 38.C
5 25 125C | 30 | 875 | 100C| 50C |128t| 257 | 11€ | 11.2% | 0.55¢ | 65.€
6 20 149¢ | 30 | 104¢ | 120C| 60C | 154z | 257 | 192 | 11.2% | 0.50C | 96.C
7 15 172¢ | 30 | 1207 | 137¢| 69C | 177¢| 23z | 28€ | 11.2% | 0.45C | 128.7
8 10 1897 | 30 | 132¢ | 1517 | 75€ | 1951 | 177 | 393 | 11.2% | 0.40< | 158.¢
9 10 2087 | 3C | 1461 | 166¢ | 83t | 214€¢| 19t | 43z | 12.3%

PV of FCF in the high growth period.
85.7 + 76.7 + 60.5 + 38.9

= Rs. 261.8 million




(©)

PV of FCF in the transition period

65.6 + 96.0 + 128.7 + 158.8 = Rs.449.1 million

(d) PV of the terminal value
432
x 0.404 = Rs.7588.2 million
0.123-0.10
(e) Intrinsic value per share
Value of firm — Value of debt
No. of shares
(261.8 + 449.1 + 7588.2) — 300
30
= Rs. 266.6
7. You are looking at the valuation of a stablenfirfSolidaire Limited, done by an
investment analyst. Based on an expected freeftasglof Rs.70 million for the
following year and an expected growth rate of 10 pent, the analyst has
estimated the value of the firm to be Rs.3000 omlliHowever, he committed a
mistake of using the book values of debt and eqtiu do not know the book
value weights employed by him but you know thatfttma has a cost of equity of
22 per cent and a post-tax cost of debt of 9 pet. Gdhe market value of equity is
twice its book value, whereas the market valuésofiebt is eight -tenths of its
book value. What is the correct value of the firm?
Solution:
70
3000 = = r = 0.12330r 12.33 %
r—0.10

0.1233 =xx0.22 + (Ix)x0.09 = x=0.26
The weight assigned to equity is 0.26

SoD/E =0.74/0.26 = 2.85

Since the market value of equity is twice its bealue and the market value of
debt is eight-tenths of its book value, the maviedtie weights of equity and debt
are in the proportion: 0.26 x2 and 0.74&%& 0

Thatis 0.52 and 0.59



Hence the WACC is

0.52 0.59
— x0.22 + x 0.09 = 0.1568 15.09 %
1.11 1.11
Hence the value of the firm is :
70
= Rs. 1149.43 million
1509 - .09
CHAPTER 33
1. The income statement for year 0 (the year whith just ended) and the balance
sheet at the end of year 0 for Infotex Limited asdollows.
Income statement Balance Sheet
Sales 50,000 Equity 30,008eHiassets 25,000
Gross margin (20%) 10,000
Selling & general admin- assets 008,
Stration (8%) 4,000
Profit before tax 6,00(
Tax
Profit after ta: 4,200 30,C 30,00(

Infotex Limited is debating whether it should maint the status quo or adopt a new
strategy. If it maintains the status quo:

* The sales will remain at 50,000

e The gross margin will remain at 20% and the selligeneral, and

administrative expenses will be 8% of sales

» Depreciation charges will be equal to new investisien

* The asset turnover ratios will remain constant

e The discount rate will be 14 percent

e The income tax rate will be 30 percent

If Infotex Limited adopts a new strategy, its sakék grow at the rate of 30 percent
per year for three years. Thereafter, sales witlai@ constant. The margins, the turnover
ratios, the capital structure, the income tax rargj the discount rate, however, will
remain unchanged.

Depreciation charges will be equal to Hicpnt of the net fixed assets at the
beginning of the year. After three years, capixglenditure will be equal to depreciation.
What value will the new strategy create?



Solution:

Income Statement Projections
Current Residual
Values 1 2 3 value
(Year 0) 3+
» Sales 50,000 65,000 84,50( 109,850 109,85(
» Gross margin (20%) 10,000 13,00( 16,900 21,970 21,970
* Selling and general
administration (8%) 4,000 5,200 6,760 8,788 8,788
* Profit before tax 6,000 7,800 10,14( 13,182 13,182
» Tax 1,800 2,340 3,042 3,956 3,955
* Profit after tax 4,200 5,460 7,098 9,227 9,227
Balance Sheet Projections
* Fixed assets 25,000 32,50( 42,250 54,925 54,925
* Net current assets 5,000 6,500 8,450 10,985 10,985
* Total assets 30,000 39,000 50,700 65,910 65,91(
* Equity 30,000 39,000 50,700 65,910 65,910
Cash Flow Projections
Profit after tax 5,460 7,098 9,227 9,22y
+ Depreciation 2,500 3,250 4,225 5,493
- Capital expenditure 10,000 13,000 16,900 493,
- Increase in net current assets 1,500 01,95 2,535 —
= Operating cash flow (3540) (4602 (5983 229,
Present value factor 0.877 0.769 0.67bH
Present value (3105) (3539 (4038
» Present value of the operating cash flow streg10682)
* Residual value = 9227/ 0.4 = 65,907
* Present value of residual value = 65907 x® 644,487
» Total shareholder value = 44,487 — 10682 &3,
4200
* Pre-strategy value= = 30,000
0.14
* Value of the strategy = 33,805 — 30,000 = 3,80
2. The income statement for year 0 (the year whizh just ended) and the balance

sheet at the end of year 0 for Megastar Limited aarfollows.



Income statement Balance Sheet
Sales 200,000 Equity 250,000 Fixesttss 150,000
Gross margin (25%) 50,000 ef\current
Selling & general admin- assets 0,200
Stration (10%) 20,000
Profit before tax 43,000
Tax 14,190
Profit after tax 28,810 250,000 250,000

Megastar Limited is debating whether it shouldntein the status quo or adopt a new
strategy. If it maintains the status quo:

* The sales will remain at 200,000

e The gross margin will remain at 25% and the selligeneral, and
administrative expenses will be 10 % of sales

» Depreciation charges will be equal to new investsien

* The asset turnover ratios will remain constant

e The discount rate will be 15 percent

* The income tax rate will be 33 percent

If Megastar Limited adopts a new strategy, its saldl grow at the rate of 30
percent per year for three years. Thereafter, saiisremain constant. The
margins, the turnover ratios, the capital strugttine income tax rate, and the
discount rate, however, will remain unchanged.

Depreciation charges will be equal to 20 percenthef net fixed assets at the
beginning of the year. After three years, capitgbemditure will be equal to
depreciation.

What value will the new strategy create?

Solution:

Current

values Income statement projections
Yeal 0 1 2 3 4
Sale! 200,00C| 260,00C| 338,00C| 439,40C| 439,40C
Gross margin 50,000 65,000 84,500 109,850/ 109,850
Selling and general administration 20,000 26,000 33,800 43,940 43,940
Profit before ta 43,000 55,900 72,670 94,471 94,471
Tax 14,190 18,447 23,981 31,175 31,175
Profit after tax 28,810 37,453 48,689 63,296 63,296

Balance sheet projections

Fixed assets 150,000 195,000] 253,500] 329,550 329,550




Net current assets 100,000 130,000] 169,000] 219,700] 219,700
Total assets 250,000 325,000| 422,500{ 549,250 549,250
Equity 250,000 325,000] 422,500( 549,250 549,250
Cash Flow projections
Profit after tax 37,458 48,689 63,296 63,296
Depreciation 30,000 39,000 50,700 65,910
Capital expenditul 75,000 97,500 126,75C 65,910
Increase in net current assets 30,000 39,000 50,700 0
Operating cash flow (37,547) (48,811)| (63,454) 63,296
Present value of the operati
cash flow stream (111,280)
Residual value = 63,296/0.15 421,970
Present value of the residual va
= 421,970/(1.15) 277,452
Total shareholde
value=(111,280)
+277452 166,172
Pre-strategy value = 28810/0. 192,067
Value of the strategy =192,0~
166,172 (25,895)

3. A new plant entails an investment of Rs.630 mill{&s.480 millionin  fixed
assets and Rs.150 million in net working capit@lje plant has an economic life
of 8 years and is expected to produce a NOPAT d@Rwillion every year. After
8 years, the net working capital will be realiseégar but fixed assets will fetch
nothing. The cost of capital for the project isgg2cent. Assume that the straight-
line method of depreciation is used for tax as vesl shareholder reporting
purposes.

() What will be the ROCE for year 3 ? Assume ttieg capital employed is
measured at the beginning of the year.

(i)  What will be the EVA (Rs.in million) for yea3 ?

(ii) What will be the ROGI for year 3 ?

(iv) What will be the CVA (Rs.in million) for ye&8 ?

(v) What will be the CFROI for year 3?

Solution:

(Rs.in million)
1 2 3

» Net fixed assets (beginning) 480 420 360
» Net working capital (beginning) 150 150 150
» Capital employed (beginning) 630 570 510
* NOPAT 80 80 80

» Depreciation (Accounting) 60 60 60
» Economic depreciation 39.02 39.02 39.02
» Cash investment 630 630 630
» Cost of capital 12% 12% 12%
» Capital charge 75.6 68.4 61.2




480 480
Economic depreciation =———— = =39.02
FVIFA%, syr 12.30

ROCE = NOPAT,/CE = 80/510 = 15.69%
EVA; = NOPAT — COC x CE
=80-0.12x510=18.8

NOPAT + DEP 80 + 60
ROGE = = =22.22%
CASH INVESTMENT 630

CVA; = Operating cash flow — Eco.depreciation — Caitarge on full capital invested
= (80 + 60) — 39.02 - 0.12 x 630 = 25.38

Operating cash flow — Economic depreciation 140 —-39.02
CFROI = = = 1603
Cash investment 630

3. A new plant entails an investment of Rs.800 §B3.million in fixed assets and
Rs.200 million in net working capital). The plarstshan economic life of 10 years
and is expected to produce a NOPAT of Rs.90 miléoery year. After 10 years,
the net working capital will be realised at par vdas fixed assets will fetch
nothing. The cost of capital for the project isgdicent. Assume that the straight
line method of depreciation is used for tax as asglfeporting purposes.

(i)  What will be the ROCE for year 3 ? Assume ttieg capital employed is
measured at the beginning of the year.

(i)  What will be the EVA for year 3 ?

(i) What will be the ROGI for year 3 ?

(iv) What will be the CVA for year 3 ?

(v) What will be the CFROI for year 3?

Solution:
1 2 3

* Net value of fixed assets (beginning) 600 540 0 48
* Investment in net working capital 200 200 200
» Capital employed (beginning) 800 740 680
* NOPAT 90 90 90

» Depreciation (Accounting & tax) 60 60 60
» Economic depreciation 37.65 37.65 37.65
» Cash investment 800 800 800
» Cost of capital 10% 10% 10%
» Capital charge 80 74 68




600 600
=37.65

Economic depreciation =
FVIFAgs, 10yr 15.937

ROCE = NOPAT/CE = 90/680 = 13.24%
EVA; = NOPAT — COC x CE

=90-0.10 x 680 =22
NOPAT + DEP 90 + 60

ROGL = = =18.75%
Cash Invest 800

CVA; = Operating cash flow — Eco.d&pr Capital charge on full cap.invested

=150 - 37.65-80 = 32.35

Operating cash flow — Economic deprn

CFROI = =14.04%

Cash investment

4. A new plant entails an investment of Rs.100dioml(Rs. 800 million in fixed
assets and Rs.200 million in net working capitdig het working capital will be

maintained at that level throughout the projee.lifhe plant has an economic life

of 10 years and it is expected to produce a NOPARs0140 million every year.

After 10 years, the net working capital will be lieed at par whereas fixed assets
will fetch nothing. The cost of capital for the ot is 15 percent. Assume that

the straight line method of depreciation is used thx as well as reporting

purposes.

(i) What will be the EVA for year 3?
(i)  What will be the ROGI for year 3?
(i) What will be the CVA for year 3?
(iv) What will be the CFROI for year 3?

Solution:
1 2 3
» Net value of fixed assets (beginning) 800 720 640
* Investment in current assets 200 200 200
» Capital employed (beginning) 1000 920 840
* NOPAT 140 140 140
» Depreciation (Accounting and tax) 80 80 80
» Economic depreciation 39.40 39.40 39.40
* Cash investment 1000 1000 1000
» Cost of capital 15% 15% 15%




800 800
Economic depreciaton =——— =—— = 39.40
FVIFAs%, 10 20.304

EVA; = NOPAE-COC x CE
= 140-0.15x84014
NOPAT + DEP 140 + 80

ROGL = = = 22%
Cash Investment 1000

CVA3 = OPERATING CASH FLOW — ECONOMIC DEPRECIKIN —
CAPITAL CHARGE ON FULL CAPAL INVESTMENT.

220 — 39.40 — 0.15 (1000) =680

OPERATINEASH FLOW — ECONOMIC DEPRECIATION

CFROE =
CASH INVESTMENT
220 -89
= = 18.06%
100
5. Biotech International earns a return on equitg@®percent. The dividend payout

ratio is 0.25. Equity shareholders of Biotech regua return of 16 percent. The
book value per share is Rs.60.

(i) What is the market price per share, accordintpe Marakon model ?
Solution:

g=(1b)yr=0.75x0.20=0.15

M r—g 0.20-0.15

= = 5
B k—g 0.16 —0.15

B =Rs. 60 M =5B = Rs.300




(i) If the return on equity falls to 19 percemthat should be the payout ratio be
to ensure that the market price per share remaicisamged.

Solution:
0.19¢
—— =5 =% g=0.1525
0.16 ¢
g=(1h)r
0.1525 = (b) x 0.19
b=0.1974 or 19.74"
6. Miocon Limited is considering a capital projefdr which the following
information is available.
Initial outlay : 50000 preciation method : Sinking fund
Project life . bSyears (fortax purposes)
Salvage value : 0 Tate : 30%
Annual revenues . 60000 Deiptiity ratio 11
Annual costs : 30000 Cdsequity © 14%
(excluding depreciation, Cost of debt : 6%
interest, and taxes) (post-tax)

Calculate the EVA of the project over its life.

Solution:
Sinking Fund Depreciation
A x PVIFA (10%, 5years) = 50,000
A x 3.791 = 50,008 A = 13,189
Depreciation Schedule
1 2 3 4 5

* Investment (beginning) 50,000 41,811 32,803 22,8 11,994
» Depreciation 8,189 9,008 9,909 10,900 94,9
» 10% capital charge 5,000 4,181 3,280 82,2 1,199
* Annuity 13,189 13,189 13,189 13,189 3,189
1. Revenues 60,000 60,000 60,000 60,000 60,000
2. Costs 30,000 30,000 30,000 30,000  30,0p0
3. PBDIT 30,000 30,000 30,000 30,000 30,000
4. Depreciation 8,189 9,008 9,909 10,900 994,
5. PBIT 21,811 20,992 20,091 19,200 18,006




6. NOPAT

(5) x 0.7 15,268 14,694
7. Capital at charge 50,000 41,811
8. Capital charge

(7 x 0.10) 5,000 4,181
9. EVA 10,268 10,513

14,064

32,803
3,280

10,784

13,370  12,6(
22,894 9911
2,289 1,19
11,081 114

4

9
05

7. Janbaz Limited is considering a capital projéot which the following
information is available.
Initial outlay : 200,000 Depreciation method Sinking fund
Project life . 4 years (for tax purposes)
Salvage value - 0 Tax rate : 30%
Annual revenues : 250,000 Debt-equity ratio i |
Annual costs : 160,000 Cost of equity 1 15%
Cost of debt (post tax) C 7%
The initial outlay is entirely for acquiring fixezbsets.
Calculate the EVA of the project over its life.
Solution:
Sinking Fund Depreciation
A x PVIFA (11 %, 4yrs) = 200,000
A x 3.102 = 200,000 A = 64475

Depreciation Schedule

1 2 3 4 5

. Investment 200,000| 157,525/ 110,378| 58,045
(beginning)

. Depreciation 42,475 47,147| 52,333| 58,090
. 11% Capital chargeg 22,000, 17,328| 12,142 6,385
. Annuity 64,475 64,475 64,475 64,475

1 2 3 4 5
1. Revenues 250,000 250,000, 250,000{ 250,000
2. Costs 160,000 160,000{ 160,000y 160,000
3. PBDIT 90,000 90,000{ 90,000f 90,000
4. Depreciation 42,475 47,147 52,333| 58.090
5. PBIT 47,525 42,853| 37,667 31,910
6. NOPAT (5) x (0.7) 33,268 29,997| 26,367| 22,337
7. Capital at charge 200,000157,525| 110,378| 58,045
8. Capital charge (7 x 0.11) 22,000 17,328 12,142 6,385
9. EVA 11,268 12,669| 14,225| 15,952




8. Polytex Limited is considering a capital projemtwhich the following
information is available .

Investment outlay : 10000 Depreciation method :  nkidg fund
Project life 5 years (for tax purposes)
Salvage value 0 Tax rate 30 %
Annual revenues 14000 Debt-equity ratio 1:1
Annual costs 9000 Cost of equity 16%
(excluding depreciation Cost of debt 8%
interest, and taxes) (post-tax)
Calculate the EVA of the project over its life ahe NPV.
Solution:
Sinking Fund Depreciation
A x PVIFA (12%,5yrs) = 10,000
A x 3.605 = 10,000~ A =2774
Depreciation Schedule
1 2 3 4 5
e Investment(beginning) 10,000 8426 6663 4689 2478
 Depreciation 1574 1763 1974 2211 2478
* 12% Capital charge 1200 1011 800 563 297
* Annuity 2774 2774 2774 2774 2774
1 2 3 4 5
1. Revenues 14000 14000 14000 14000 14000
2. Costs 9000 9000 9000 9000 9000
3. PBDIT 5000 5000 5000 5000 5000
4. Depreciation 1574 1763 1974 2211 2477
5. PBIT 3426 3237 3026 2789 2523
6. NOPAT (5) x (0.7) 2398 2266 2118 1952 647
7. Capital at charge 10000 8426 6663 4689 2478
8. Capital charge (7x 0.12) 1200 1011 800 563 297
9. EVA 1198 1255 1318 1389 1469
EVA
NPV =3 ——
(1.12)

=1198/1.12 + 1255/(1.12) +1318/(1.12) + 1389/(1.12)+1469/ (1.1

= 4724.53



9. Simtek Limited is considering a capital projefcr which the following

information is available.

Investment outlay : 8000
Project life : 5 years
Salvage value : 0
Annual revenues : 10000
Annual costs : 6400

(excluding depreciation
interest, and taxes)

Depreciation method :

(for tax purposes)
Tax rate
Debt-equity ratio
Cost of equity
Cost of debt
(post-tax)

()  What will be the depreciation charge for year 3

Solution:

kigig fund

30 %

0.6:1

15%
7%

6 10

Post-tax cost of capitak—  x 7—+— x 15

16 16

2.63 + 9.37 =12.00 percent

Sinking Fund Depreciation

A X PVIFA (12%, 5yrs) = 8000
A x 3.605 = 8008> A = 2219

Depreciationh®dule
1 2 3
* Investment (beginning) 8000 6741 5331
» Depreciation 1259 1410 1579
» 12 percent charge 960 809 640
2219 2219 2219

(i)  What will be the EVA for year 37?

Solution:
1. Revenus 1000(
2. Cost 640(
3. PBDIT 360(
4. Depreciatio 157¢
5. PBIT 2021
6. NOPA1 141F
7. Capital at charg 5331
8. Capital charg 64(
9. EVA 77t




(i) Over time will the EVA of this project, incese, decrease or remains
unchanged?

Solution:

The book capital decreases over time, thanks toedggtion. Hence the capital charge
decreases. This leads to an increase in EVA ower. ti

10. Karishma Limited expects to earn a supernomaig of return of 50 percent on
new investments to be made over the next 6 ye&s pfojected new investment
per year is Rs.400 million. If the weighted averagst of capital for Karishma
Limited is 23 percent, what is the value of thenard plan?

Solution:
I = Rs.400 million
r = 0.50
¢t = 0.23
T = 6years

400 (0.50 — 0.23) 6

Value of forward plan =
0.23 (1.23)

= Rs.2290.56 million

11. Pinnacle Corporation expects to earn a supesaaate of return of 60 percent on
new investments to be made over the next 4 ye&s piojected new investment
per year is Rs.200 million. If the weighted averagst of capital for Pinnacle
Corporation is 18 percent, what is the value offtinevard plan?

Solution:
I = Rs.200 million
r = 0.60
¢ = 0.18
T = 4 years

200 (0.60 — 0.18) 4

Value of forward plan =
0.18 (1.18)

= Rs. 1581.92 million




CHAPTER 34

1. Anil Company (the transferor company) and Suddmpany (the transferee
company) amalgamate in an exchange of stock to famthand Sunil Company.
The pre-amalgamation balance sheets of Sunil Coynpad Anil Company are
as follows:
Sunil Company Anil Company
(Rs. in million) (Rs. in million)
Fixed assets 45 25
Current assets 40 15
Total assets 85 40
Share capital (Rs.10 face value) 30 10
Reserves and surplus 20 20
Debt 35 10
85 40
The share swap ratio fixed is 2:5. The fair mankatie of the fixed assets and
current assets of Anil Company was assessed a0 Rslbon and Rs.20 million
respectively. Prepare the post-amalgamation balameet of Sunil & Anil
Company under the '‘pooling' and 'purchase’ methods.
Solution:
The pre-amalgamation balance sheets of Sunil Coynpad Anil Company and the
post-amalgamation balance sheet of the combinety,egtunil and Anil Company,
under the ‘pooling’ method as well as the ‘purchasethod are shown below:
Before Amalgamation After Amalgamation
Sunil & Anil Company
Sunil Anil Pooling methc Purchase
method
Fixed assets 45 25 70 95
Current assets 40 15 55 60
Total assets 85 40 125 155
Share capital 30 10 34 34
(face value @ Rs.10) 6 56
Capital reserve
Reserves & surplus 20 20 40 20
Debt 35 10 45 45

Total liabilities 85 40 125 155




2. Yan Company (the transferor company) and Yin gamy (the transferee company)
amalgamate in an exchange of stock to form Yin Ya@wmpany. The pre-
amalgamation balance sheets of Yin Company andCtmpany are as follows:

Yin Company Yan Company

(Rs. in million) (Rs. in million)
Fixed assets 120 50
Current assets 240 80
Total assets 360 130
Share capital (Rs.10 face value) 150 40
Reserves and surplus 150 10
Debt 60 80

360 130
The exchange ratio fixed is one share for everyshares of transferor company.
The fair market value of the fixed assets, curemsets and debt of Yan Company
was assessed at Rs.40 million , Rs.60 million asd®® million respectively.
Prepare the post-amalgamation balance sheet ofYdm Company under the
'‘pooling' and 'purchase’ methods.

Solution:
Yin & Yan Company
Yin Yan Pooling method Purchase methad
Fixed assets 120 50 170 160
Current assets 240 80 320 300
Goodwill 10
Total assets 360 130 490 470
Share capital (face 150 40 170 170
value @ Rs.10)
Capital reserve 20
Reserves & surplus 150 10 160 150
Debt 60 80 140 150
Total liabilities 360 130 490 470
3. Bharat Company (the transferor company) and Clanpany (the transferee

company) amalgamate in an exchange of stock to fminBharat Company. The
pre-amalgamation balance sheets of Jai CompanyBaadat Company are as
follows:



Jai Company Bharat Company

(Rs. in million) (Rs. in million)
Fixed assets 80 40
Current assets 100 40
Total assets 180 80
Share capital (Rs.10 face value) 70 30
Reserves and surplus 50 20
Debt 60 30
180 80

The exchange ratio fixed is two shares for evewg §hares of the transferor
company. The fair market value of the fixed assetirrent assets and debt of
Bharat Company was assessed at Rs.30 million, Rsili6n and Rs.40 million
respectively . Prepare the post-amalgamation bealasiteet of Jai Bharat
Company under the 'pooling’ and 'purchase’ methods.

Solution:
Before Amalgamation After Amalgamation
Jai Bharat Company
Jai Bharat Pooling method Purchase method
Fixed assets 80 40 120 110
Current assets 100 40 140 120
Goodwill 2
Total assets 180 80 260 232
Share capital (face 70 30 82 82
value @ Rs.10)
Capital reserve 18
Reserves & surplus 50 20 70 50
Debt 60 30 90 100
Total liabilities 180 80 260 232
4. Vijay Company plans to acquire Ajay Company. Toleowing are the relevant

financials of the two companies.

Vijay Company Ajay Company
Total earnings, E Rs.200 million Rs.1d0ion
Number of outstanding shares A0om 10 million

Market price per share Rs.200 Rs.120



() What is the maximum exchange ratio acceptableéht shareholders of
Vijay Company if the PE ratio of the combined comya 18 and there is
no synergy gain?

Solution:

rS Pk (E1)
ER =------ B
2 S PS
20 18 (300)
= _-___. + . = 07

10 200 x 10

(i)  What is the minimum exchange ratio acceptdbléhe shareholders of Ajay
Company if the PE ratio of the combined company8sand there is a
synergy gain of 6 percent?

Solution:

15

(PR2) (B + B) (1+S) - BS,

120 x 20
= = 053
§A800 + 100) (1.06) -120 x 10

(i) If there is no synergy gain, at what levdl RE multiple will the lines ER
and ER intersect?

Solution:

The lines ER and ER will intersect at a point corresponding to the gieed average of
the two PE multiples wherein the weights corresptinthe respective earnings of the
two firms.

200 100
PR, = X 20 +
300 300

X 12

= 13.333 + 4 = 1¥.3




(iv) If the expected synergy gain is 8 percertatvexchange ratio will result in a
post-merger earnings per share of Rs.11?

Solution:
(B +E)(1+S) (200 + 100) (1.08)
N+ No X ER ) 20 + 10 x ER 2
ER = 0.945

(v) Assume that the merger is expected to gengates which have a present
value of Rs. 400 million and the exchang®ragreed to is 0.6. What is
the true cost of the merger from the point efwiof Vijay Company?

Solution:

Cost = a PV (Vijay and Ajay) — PV ( Ajay)

0.60 x 10
a = = 0.231
20+ 0.6x10

PV (Vijay & Ajay) = 4000 + 1200 + 400 = @® million

Cost = 0.231 x 5600 - 1200 = Rs.93.Kioni

5. Jeet Company plans to acquire Ajeet Company. folh@wing are the relevant
financials of the two companies.

Jeet Company Ajeet Company
Total earnings, E Rs.1600 million Rs.600 million
Number of outstanding shares A0ionil 30 million
Market price per share Rs .900 Rs.360

() What is the maximum exchange ratio acceptablhe shareholders of Jeet
Company if the PE ratio of the combined companglsand there is no
synergy gain?

Solution:



30 900 X 30

0.378

Solution:

(i)  What is the minimum exchange ratio acceptdbléhe shareholders of Ajeet

Company if the PE ratio of the combined companyg@sand there is a
synergy benefit of 8 percent?

ER.

P

360 x 40

20 x (2200) (1.08) - 360 3

0.392

Solution:

(i) If there is no synergy gain, at what level BE multiple will the lines ER

and ERintersect?

The lines ER1 and ER2 will intersect at a pointesponding to the weighted average of

the two PE multiples wherein the weights corresptonthe respective earnings of the
two firms.

PE

1600 600
__________ X 225 + X 18
2200 2200
16.36 + 4.91

21.27




(iv) If the expected synergy gain is 10 percentatdxchange ratio will result in
a post-merger earnings per share of Rs.30 ?

Solution:
E+E)(1+S) (1600 +600) ( 1.10)
_______________________ = - — - = 30
N;+ N, x ER 40 + 30 X ER
2420
___________________ = 30
40 + 30ER
ER =1.355

(v) Assume that the merger is expected to gengaites which have a present
value of Rs. 5000 million and the exchange ratieeed to is 0.45. What is
the true cost of the merger from the point of vighwdeet Company?

Solution:
Cost = o PV (Jeet & Ajeet) - PV (Ajeet)
0.45 x 30
a = = 0.252
40 + 045 x 30

PV (Jeet & Ajeet) = 36000 + 10800 + 5000 = 5180
PV (Ajeet ) = 10800

Cost = 0.252 (51800 ) — 10800 = 2253.6

6. Shaan Company plans to acquire Aan Company.fditeaving are the relevant
financials of the two companies.
Shaan Company Aan Company
Total earnings, E Rs.750 million Rs.2dillion
Number of outstanding shares HOam 20 million
Market price per share Rs.250 Rs.150

() What is the maximum exchange ratio acceptableéht shareholders of
Shaan Company if the PE ratio of the combined compip® 15 and there is
no synergy gain?



Solution:

rS Pk (E1)
ER = +
2 S PS
50 15 x 990
= + = 0.47
20 250 x 20

(i)  What is the minimum exchange ratio acceptabléhe shareholders of Aan
Company if the PE ratio of the combined entity 3sahd there is a synergy
benefit of 6 percent?

Solution:

55
(PR (B + B) (1+5) - BS;

150 x 50
= 8.589
15 x990 x 1.06 — 150 x 20

(i) If there is no synergy gain, at what level BE multiple will the lines ER
and ERintersect?

Solution:

The lines ERand ER will intersect at a point corresponding to the girted average of
the two PE multiples wherein the weights corresponithe respective earnings of the
two firms.

750 240
PR, = X 16.67 +
990 990

x 12.5

= 15.66




(iv) If the expected synergy gain is 6 percent, idhahange ratio will result in a
post-merger earnings per share of Rs.16?

Solution:

(E1+ E) (1 +S) (750 + 240) (1.06
= 61
N+ Npx ER 50 + 20 x ER

ER 0.779

(v) Assume that the merger is expected to gengates which have a present
value of Rs. 600 million and the exchange raticeadrto is 0.60. What is
the true cost of the merger from the point of vievshaan Company?

Solution:
Cost = a PV (Shaan & Aan) — PV ( Aan)
0.60 x 20 12
a = = = 0.194
50 + 20 x 0.60 62

PV (Shaan & Aan) 12500 + 3000 + 600 186100

PV (Aan)

3000

Cost = 0.194 x 16100 —-3000 = Rs.1234ani

7. Arun Company has a value of Rs.40 million andudaCompany has a value of
Rs.20 million. If the two companies merge, costirsgy with a present value of
Rs.5 million would occur. Arun  proposes to offers. 2 million cash
compensation to acquire Varun. What is the netgmtegalue of the merger to the
two firms?

Solution:

PVa = Rs.40 million, PV = Rs.20 million

Benefit = Rs.5 million, Cash compensation = Rsri2ilon
Cost = Cash compensation —P¥Rs.2 million

NPV to Arun = Benefit — Cost = Rs.3 million

NPV to Varun = Cash Compensation - P/Rs.2 million




8. Kamal Company has a value of Rs.80 million samdal Company has a value of
Rs.30 million. If the two companies merge, costirsgy with a present value of
Rs.10 million would occur. Kamal proposes to offes.35 million cash
compensation to acquire Jamal. What is the neeptesalue of the merger to the
two firms?

Solution:

PVk = Rs.80 million, PY = Rs.30 million

Benefit = Rs.10 million, Cash compensation = Rerfiion
Cost = Cash compensation —2/Rs.5 million

NPV to Alpha = Benefit — Cost = Rs.5 million

NPV to Beta = Cash Compensation —R\Rs.5 million

9. America Limited plans to acquire Japan Limit€de relevant financial details of the
two  firms, prior to merger announcement, are givelow:

America Limited Japan Limited
Market price per share Rs. 100 Rs.4
Number of shares 800,000 300,000

The merger is expected to bring gains which havaresent value of Rs.12
million. America Limited offers two share in exclggnfor every three shares of
Japan Limited.
Required : (a) What is the true cost of Americaited for acquiring Japan
Limited ?
(b) What is the net present value of the mergé&merica Limited ?
(c) What is the net present value of the mergdagman Limited ?

Solution:

Let A stand for America Limited andifor Japan Limited andJ for the combined
entity.

PVa = Rs.100 x 800,000 = Rs.80 million
PV; = Rs.40 x 300,000 = Rs.12 million
Benefit = Rs.12 million

PVpyy = 80+ 12+ 12 = Rs.104 million
Exchange ratio = 2:3

The share of Japan Limited in the combined entitybe :
200,000

a = = 0.2
800,000 + 200,000




b)

True cost to America Limited for acquiring Japamited
Cost =a PVa; - PV
=0.2x104 - 12 = Rs.8.8 million

NPV to America Limited
= Benefit - Cost
= 12 - 8.8 = Rs.3.2 million

NPV to Japan Limited
= Cost = Rs.8.8 million

10.

Amir Limited plans to acquire Jamir Limited.& relevant financial details of the
two firms, prior to merger announcement, are givelow:

Amir Limited Jamir Limited
Market price per share Rs. 500 Rs.100
Number of shares 600,000 200,000

The merger is expected to bring gains which haveresent value of Rs.20
million. Amir Limited offers one share in exchanige every four shares of Jamir
Limited.
Required: (a) What is the true cost of Amir Liedtfor acquiring Jamir Limited?
(b) What is the net present value of the mergémhir Limited ?
(c) What is the net present value of the mergdatuir Limited ?

Solution:

Let A stand for Amir Limited and for Jamir Limited andA\J for the combined
entity.

PVA = Rs.500 x 600,000 = Rs.300 million
PV; = Rs.100 x 200,000 = Rs.20 million
Benefit = Rs.20 million

PVa; = 300+ 20 + 20 = Rs.340 million
Exchange ratio = 1:4

The share of Jamir Limited in the combined entity lae:

a)

50,000
a = = 0.0769
600,000 + 50,000

True cost to Amir Limited for acquiring Jamimhited
Cost =aPVpay - PV
=0.0769 x 340 - 20 = Rs.6.146 million




b) NPV to Amir Limited

Benefit - Cost
20 - 6.146 = Rs.13.854 million

c) NPV to Jamir Limited
= Cost = Rs.6.146 million

11.  As the financial manager of National Company &ce investigating the acquisition
of Regional Company. The following facts are given:

National Company Regional Company
Earning per share Rs.8.00 Rs.3.00
Dividend per share Rs.5.00 F.2.
Price per share Rs.86.00 Rs.24.00
Number of shares 8,000,000 3,000,000

Investors currently expect the dividends and egsiof Regional to grow at a
steady rate of 6 percent. After acquisition thisvgh rate would increase to 12
percent without any additional investment.

Required : (a) What is the benefit of this asgian ?

(b) What is the cost of this acquisition to iaal Company if it (i)
pays Rs.30 per share cash compensation to RegBmmapany
and (ii) offers two shares for every five shaoésRegional
Company?

Solution:

Let the suffixesA stand for National Compani,for Regional Company ar&B for the
combined company.

a) PW =Rs.24 x 3,000,000 = Rs.72 million

The required return on the equity of Regional @any is the value o in the
equation.
Rs.2.50 (1.06)
Rs.24 =

k - .06
k = 0.1704 or 17.04 per cent.

If the growth rate of Regional rises to 12 per aenta sequel to merger, the intrinsic
value per share would become:

2.50 (1.12)
———— = Rs.55.56
0.1704 - .12




12.

Thus the value per share increases by Rs.31.56¢ce+he benefit of the acquisition
is:

3 million x Rs.31.56 = Rs.94.68 million

(b) (i) If National pays Rs.30 per shaaslt compensation, the cost of the
merger is 3 million x (Rs.30 — Rs.24) = Rs.18lionl.

(i)  If National offers 2 shares for every 5 sharesa# to issue 1.2 million
shares to shareholders of Regional.

So shareholders of Regional will end up with

1.2
a = = 0.1304 or 13.04 per cent
8+ 1.2

shareholding of the combined entity,

The present value of the combined entity will be

PVag = PVj + P\i + Benefit
Rs.86x8 million + Rs.24x3 million + Rs.94.68lman
= Rs.854.68 million

So the cost of the merger is :
Cost = aPVas - PV¥
=.1304 x 854.68 - 72 = Rs.39.45 million

As the financial manager of Satya Limited yoe mvestigating the acquisition of
Devaraj Limited. The following facts are given:
Satya Limited Devaraj Limited
Earning per share Rs.12.00 Rs.4.00
Dividend per share Rs.10.00 Rs.3.00
Price per share Rs.110.00 Rs.38 .00
Number of shares 5,800,000 1,400,000

Investors currently expect the dividends and egsiof Devaraj to grow at a
steady rate of 4 percent. After acquisition thisvwgh rate would increase to 10
percent without any additional investment.

Required: (a) What is the benefit of this actjais ?
(b) What is the cost of this acquisition to Satyaited if it (i) pays
Rs.100 per share cash compensation to Devarajitddnand (ii)
offers three shares for every seven shares ohl@g\wimited ?



Solution:

Let the suffixedA stand forSatya LimitedB for Devaraj Limited andB for the
combined company

P\t = Rs.38 x 1,400,000 = Rs.53.2 million

The required return on the equity of Devaraj ltediis the value df in the
equation.

Rs.3 (1.04)
Rs.38 =

k - .04
k = 0.1221 or 12.21 per cent.

If the growth rate of Devaraj Limited rises to d€r cent as a sequel to merger, the
intrinsic value per share would become :

3(1.10)
= Rs.149.32
0.1221- .10

Thus the value per share increases by Rs.111.32enceHthe benefit of the
acquisition is

1.4million x Rs.111.32 = Rs.155.85 million

(i) If Satya Limited pays Rs.100 pkase: cash compensation, the cost of the
merger is 1.4 million x (Rs.100 — Rs.38) = R<B8aillion.

(i) If Satya Limited offers 3 shares for every 7 sharéas to issue0 .6 million
shares to shareholders of Devaraj Limited.
So shareholders of Devaraj Limited will end uphwit
0.6

a = = 0.09375 or 9.375 per cent
5.8+ 0.6

shareholding of the combined entity,

The present value of the combined entity will be
PVag = PVa + PV + Benefit
= Rs.110x5.8 million + Rs.38x1.4 million + Rs5185 million
= Rs.847.05 million




So the cost of the merger is :
Cost = a PVag - PV
=.09375 x 847.05 - 53.2

= Rs.26.21 million

13. Companie® andQ are valued as follows:
P Q
Earnings per share Rs. 12.00 Rs.4.00
Price per share Rs.110.00 Rs.28.00
Number of shares 60,000 21,000
P acquires oy offering one shares of P for every three shaf&3. If there is no
economic gain from the merger, what is the priagiegs ratio of P's stock after
the merger?
Solution:
The expected profile of the combined entity after tnerger is shown in the last column
below.
P Q Caned entity
Number of shares 60,000 21,000 ,0@1
Aggregate earnings Rs.720,000 Rs.84,000 s.8(R&,000

Market value Rs.6,600,000 Rs.588,000 RL88000
P/E 9.17 7.0 8.94
14. Companies M and are valued as follows:
M N
Earnings per share Rs.45.00 Rs.12.00
Price per share Rs.360.00 Rs.53.00
Number of shares 100,000 32,000
M acquires Noy offering one shares of M for every three shafeN. If there is
no economic gain from the merger, what is the pe@eings ratio of M's stock
after the merger?
Solution:
The expected profile of the combined entity after tnerger is shown in the last column
below.
M N Canddl entity
Number of shares 100,000 32,000 32,00
Aggregate earnings Rs.4,500,000 Rs.384,00Bs.4,884,000

Market value Rs.36,000,000 Rs.1,696,000 3R%96,000
P/E 8 4.42 7.72




15. X Limited is planning to acquire Y Limited. Theanagement of X Limited
estimates its equity-related post tax cash flonshout the merger, to be as
follows:

Year 1 2 3 4 5
Cash flow (Rs. in million) 60 80 100 150 120

Beyond year 5, the cash flow is expected to groev @mpound rate of 8 percent
per year for ever.

If Y Limited is acquired, the equity-related casbmfs of the combined firm are
expected to be as follows:

Year 1 2 3 4 5
Cash flow (Rs. in million) 100 120 150 025 200

Beyond year 5, the cash flow is expected to grova atompound rate of 10
percent per year. The number of outstanding shar&sLimited and Y Limited
prior to the merger are 20 million and 12 milliespectively. If the management
wants to ensure that the net present value ofyeqeiéted cash flows increase by
at least 50 percent, as a sequel to the mergert whhe upper limit on the
exchange ratio acceptable to it ? Assume costpfatdo be 15 percent.

Solution:
Value of X Limited’s equity as a stand-alone compan

60 80 100 150 120 120x1.08 1
+ + + + + X
(1.15) (1.15) (1.15f (@.15f (115  0.15-0.08 (1.%5)

= Rs. 1244.33 million

Value of the equity of the combined company

100 120 150 250 200 200 (1.10) 1

+ + + + + X
(1.15) (1.18) (@1.15f (@.15f (115  0.15-0.10 (1.%5)

= Rs. 2706.27million

Let abe the maximum exchange ratio acceptable to thelsblaers of X Limited.
Since the management of X Limited wants to ensuaiethe net present value of
equity-related cash flows increases by at leastpéent, the value od is
obtained as follows.

20

X 2706.27= 1.50 x 1244.33
20 +al2

Solving this fora we get
a =0.75



16. P Limited is planning to acquire Q Limited. Theanagement of P Limited
estimates its equity-related post tax cash flonshout the merger, to be as
follows:

Year 1 2 3 4 5
Cash flow (Rs. in million) 20 30 40 40 30

Beyond year 5, the cash flow is expected to grow @mpound rate of 4 percent
per year for ever.

If Q Limited is acquired, the equity-related cakbwis of the combined firm are
expected to be as follows :

Year 1 2 3 4 5
Cash flow (Rs. in million) 30 50 60 50 40

Beyond year 5, the cash flow is expected to grow @mpound rate of 8 percent
per year. The number of outstanding shares of Htédhand Q Limited prior to
the merger are 10 million and 8 million respectvéf the management wants to
ensure that the net present value of equity-relesesth flows increase by at least
20 percent, as a sequel to the merger, what isgper limit on the exchange ratio
acceptable to it ? Assume cost of capital to bper8ent.

Solution:

Value of P Limited’s equity as a stand-alone conypan
20 30 40 40 30 30x 1.04 1
+ + + + + —
(1.13) (113 (@.13f (@113 (1.13) 0.13-0.04 (1.%3)

= Rs. 297.89 million

Value of the equity of the combined company
30 50 60 50 40 40 (1.08) 1
+ + + + + S VAR
(1.13) (113 (@2.13f (@.13f (113 0.13-0.08 (1.%3)

= Rs. 628.61 million

Let a be the maximum exchange ratio acceptable to threlsblaers of P Limited.
Since the management of P Limited wants to endwaethe net present value of
equity-related cash flows increases by at leastp@@ent, the value o is
obtained as follows.

10

X 628.61 = 1.20 x 297.89
10 +a8

Solving this fora we get
a =0.95




17. Rajagiri Mills Limited is interested in acquig the textile division of Pricom

Industries Limited. The planning group of Rajaduils Limited has developed
the following forecast for the textile division Bficom Industries Limited.

s.kR millions
Year 1 2 3 4 5 6
Asset value 100 120 138 151.863.9 177.1
(at the beginning)
NOPAT 20 23 27.6 304 32.8 35.4
Net investment 30 32.5 32.530.4 32.8 25.3
Growth rate (%) 20 15 10 8 8 6

The growth rate from year 7 onward will be 6 petcdime discount rate to be used
for this acquisition is 20 percent. What is theueabf this acquisition?

Solution:

1 2 3 4 5 6 7
FCF (10) (8.5) (4.9) 0 0 10.1  10.7

PVIF 0833 0.694 0579 0482 0.402 0.335
PV (8.33) (5.90) (2.837) 0 0 3.383

PV (FCF) during the explicit forecast period 43.68

FCF 10.706
Vy = =—— = 76471
r-g 0.20 - 0.06
76.471
PV(Vy) =— = 25.60
(1.20%

Vo= -13.68 + 25.60 = Rs. 11.92 million.

18. CMX Limited is interested in acquiring the carhdivision of B&T Limited. The

planning group of CMX Limited has developed theldaing forecast for the
cement division of B & T Limited.



Rs.in millions

Year 1 2 3 4 5 6
Asset value 100 140 175 210 2415 277.7
(at the beginning)

NOPAT 20 25 30 345 39.7 437
Net investment 35 36.5 37 37.4 43.0 .042
Growth rate (%) 40 25 20 15 15 10

The growth rate from year 7 onward will be 10 patc&he discount rate to be used for
acquisition is 12 percent. What is the value of #gquisition?

Solution:
1 2 3 4 5 6 7

FCF (15) (11.5) (7) (2.9) (3.3) 1.7
PVIF 0.893 0.797 0.712 0.636 0.567 0.507
PV (13.40) (9.17) (4.98) (1.84) (1.87) (0.86)
PV (FCF)  during the explicit forecast period =3.4

FCF 1.87

Vi = = = 935

r-g 0.12-0.10
PV (V) = 93.5/(1.1%=47.37
Vo = -3040 + 47.37 = Rs. 16.97 million

19. Rex Limited is interested in acquiring the catndivision of Flex Limited. The
planning group of Rex Limited has developed thdofwing forecast for the
cement division of Flex Limited

Year 1 2 3 4 5 6
Asset value 100 125 150 1725 193.2 212.50
NOPAT 14 175 21 242 27.1 29.80
Net investment 20 225 225 242 24253
Growth rate(%) 25 20 15 12 10 8

The growth rate from year 7 onward will be 8 petcdine discount rate to be
used for this acquisition is 15 percent.

What is the value of this acquisition?



Solution:

1 2 3 4 5 6 7

FCF (6) (5) (1.5) 0 3 4.5 4.9
PV 0.870 0.756 0.658 0.490.432
(5.22) (3.78) (0.99) - 1501.94
PV (FCF) during the implicit forecast period
FCF 4.9
Vy = = =70
r-g 0.15-0.08
1
PV(Vh) = 70 X = 30.26
(1.15%
Vo= —6.55+ 30.26
= Rs.23.71
MINI CASE

Astra Pharma is a fairly diversified pharmaceutmahpany that has presence of most of
the therapeutic segments. It has grown at a hesdtleyover the past fifteen years, thanks
to a balanced programme of internal growth and iagns.

In a recent strategy session, the management ofa ABharma identified the
cardiovascular segment as a thrust area for thefeexyears. Though Astra Pharma has
a reasonable presence in this segment, the managesrieen on pursuing aggressive
growth opportunities in this segment, especiallptigh acquisitions. On the advice of
the management, the business development groupedidad office examined several
independent pharmaceutical companies with a prinfacps on the cardiovascular
segment. This group looked at things like revengeswth rate, profit margin, market
capitalisation, attitude of incumbent managemend, so on. Based on such analysis, it
zeroed in on Max Drugs as a potentially suitabledadate for acquisition by Astra
Pharma.

Max Drug is a two decade old company with a turm@feRs.3040 million last year.
Max has had a chequered history, with a generahtgivend.

The financial statements of Astra Pharma and MawgBrfor last year are given
below:



Astra Phar ma Balance Sheet

Shareholder's Funds
(40 million shares, Rs 10 par) 4600 | Fixed assets (net) 3300
Loan funds 600 | Investments 500
Net current assets 1400
5200 5200

Astra Phar ma Profit and L oss Account

Sales 9680
Profit before depreciation, interest, and taxes 1920
Depreciation 500
Profit before interest and taxes 1420
Interest 80
Profit before tax 1340
Tax 440
Profit after tax 900

Max Drugs Balance Sheet

Shareholder's Funds
(10 million shares, Rs 10 par) | 1300| Fixed assets (net) 940
Loan funds 500 Investments 250
Net current assets 610
1800 1800

Max Drugs Profit and L oss Account

Sales 1520
Profit before depreciation, interest, and taxes 230
Depreciation 70
Profit before interest and taxes 160
Interest 30
Profit before tax 130
Tax 35
Profit after tax 95

The market price per share of Astra Pharma is RsaB@ the market price per share for
Magnum Drugs is Rs. 110.

(a) Calculate the exchange ratio that gives equal wagghto book value per share,
earnings per share, and market price per share.



(b)

()
(d)
(e)

If the merger is expected to generate a synergy ghi5 percent, what is the
maximum exchange ratio Astra Pharma should accegvaid initial dilution of
earnings per share?

What will be the post-merger EPS of Astra Pharmthef exchange ratio is 1:3?
Assume that there is no synergy gain.

What is the maximum exchange ratio acceptable ¢ostiareholders of Astra
Pharma if the PE ratio of the combined entity isah8 there is no synergy gain?
What is the minimum exchange ratio acceptableacstiareholders of Max Drugs
if the PE ratio of the combined entity is 14 andréhis a synergy benefit of 2
percent?

() Assuming that there is no synergy gain, at whatlle¥ the PE ratio will the lines
ER; and ER intersect?

(g) Assume that the merger is expected to generats gdirth have a present value
of Rs. 1000 million and the exchange ratio agreed 1.:3. What is the true cost
of the merger from the point of view of Astra Phafim

(h) What are the limitations of earnings per sharehashasis for determining the
exchange ratio?

(i) Listthe five sins that plague acquisitions?

Solution:
Astra Max
Earnings E 900 million 95 nolhi
No.Outstanding shares S 40 million 1Qioml
Shareholders’ funds 4600 million 1300 million
Market price per share P Rs.360 Rs.110
EPS Rs 22.5 Rs 9.5
Book value Rs 115 Rs 130
PE ratio 16 11.58
(&) Exchange ratio that gives equal weightage twkbalue per share, earnings per
share and market price per share = (130/115 2254 110/360 )/3 = 0.62
(b) If there should not be initial dilution of EP8e EPS of the merged company

should be at least Rs.22.5.
So, [(900 + 95) (1.05)] / [40 + ER x 10] =225
1044.75 = 900 + 225 ER
Therefore maximum exchange ratio ER = 0.64



(©)

(d)

()

(f)

[Alternatively: As the EPS of Astra if remains uadged, the PE of the merged
company has to be 16 and therefore maximum excheatge Astra Pharma
should accept is

=-S/S +Ph2(Ei1n)/PiS; = -40/10 + [16x 995(1.05)] / (360 x 10) =
0.64]

Post-merger EPS of Astra Pharma
= 995,000,000 / 40,000,000 + 10,000,000/3] = Rs9@

Maximum exchange ratio acceptable to the $iwdders of Astra Pharma

=-S/S + PEAEw)/PiS, = -40/10 + (15 x 995)/(360 x 10) = 0.15

Minimum exchange ratio acceptable to the slwdeins of Max Drugs

= P,S; / ( PiE12— PSy) = (110 x 40) / [ 14 x (995x1.02) — 110 x 10] 4.

To get the level of the PE ratio where the $iieR and ER will intersect we have
to solve the following for P&

-S (B + BE) PE pioll

- =

) S, PR, (E1 + B) - BS,
- 40/10 + 995 PE/ 360 x 10 = (110 x 40)/ [ REX 995 -110 X 10]

995PEk; - 14,400 4,400

3,600 995 RE& 1100

990,025PE» -14,328,000 P£-1,094,500Pk + 15,840,000 = 15,840,000
990,025 PE2 = 15,422,500 P
PE,=15.58

(g) At the exchange ratio of 1:3, shareholders akMrugs will get 10/3million shares

of Astra Pharma. So they will get
a = (10/3) / (40 + 10/3) = 7.69% share of AstraiPa.
The present value of Astra Pharma after the mevgebe

40 x 360 + 10 x 110 + 1000 = Rs.16500 million

Therefore the true cost of the merger from the fpofitview of Astra Pharma



= 0.0769 x 16500 — (10 x 110) = Rs.168.85 million

(h) An exchange ratio based on earnings per shale to take into account the
following:

(i) The difference in the growth rate of eagsrof the two companies.
(i) The gains in earnings arising out of merger
(i) The differential risk associated with tharaings of the two companies.

(i) The five sins that plague acquisitions areftil®wing:

a) Straying too far afield.
b) Striving for bigness.

C) Leaping before looking.
d) Overpaying.
e) Failing to integrate well.
CHAPTER 37
1. If the spot rate of the US dollar is Rs.40.0d #me three month forward rate is

Rs.40.25, what is the annualised forward premiurtherdollar?

Solution:

The annualised premium is:

Forward rate — Spot rate 12
X
Spot rate Forward contract length in menth
40.25 - 40.00 12
= X = 0.025 or 25%
40.00 3
2. If the spot rate of the US dollar against Japaryen 114.00 and the six month

forward rate is Rs.110, what is the annualised &mdypremium on the yen ?
Solution:
The annualised premium is:
114 - 110 12

= X = 0.0702 or 7.02 %
114 6




3. You have $300 million to invest. You are consiug deposits in the US or U.K.
The US interest rate on 1 —year deposit of this ®25.25 percent. The current spot
rate is 2.0341 dollars per sterling pound. The cditmterest on a 1-year deposit of
this size in U.K. is 5.75 percent. What forward lexege rate will make you
indifferent between investing in the US and depogiin the U.K. ?

Solution:
300
300 (1.0525) = —— X 1.0575K
2.0341
F = 2.0245

A forward exchange rate of 2.0245 dollars pedisgpound will mean indifference
between investing in the U.S and in the U.K.

4. You have Rs.100,000 to invest. You are considedieposit in India or the US.
The US interest rate on 1 —year deposit of this ®25.25 percent while the rate
for a one year deposit in India is 8 percent .Timeent spot rate is Rs.39.50 per
dollar What forward exchange rate will make youifiedent between investing in

India and the the US .

Solution:
100,000
100,000(1.08) =—— x 1.0525k
39.50
F = 40.53

A forward exchange rate of Rs.40.53 per dollar mdlan indifference between
investing in India and the U.S.

5. The exchange rate between US dollar and yes fisllaws:
Spot 114.54 yen per dollar
30-day forwards 114.11 yen per dollar
90-day forwards 113.34yen per dollar
180-day forwards 112.30 yen per dollar

Required: (a) What is the annual percentage iprarof the yen on the dollar ?
(b) What is the most likely spot rate 6 months hence?
(c) If the interest on 6-month deposit in the UR.48 percent (for 6
months), what is it likely to be in Japan?
Solution:
@) The annual percentage premium of the yen odalar may be calculated with
reference to 30-days forwards




(b)
(©)

114.54 - 114.11 12
B X — = 4.50 %
114.54 1

The most likely spot rate 6 months hence will HEL2.30 yen / dollar

Forwards rate 1 + domestic interest rate

Spot rate 1 + foreign interest rate

112.3 1 + domestic interest rate in Japan

114.54 1.0248

Domestic interest rate in Japan = 0.00476 48 (per cent for 6 months.

The exchange rate between euro and Australibar ¢aUD) is as follows:

Spot 1.5915 AUD per EUR
30-day forwards 1.5950 AUD per EUR
90-day forwards 1.6008 AUD per EUR
Required: (a) What is the annual percentage iprarof the euro on the AUD ?
(b) What is the most likely spot rate 3 months hence?
(c) If the interest on 3-month deposit in Euro land2.B8 percent (for
3 months), what is it likely to be in Australia ?

Solution:

(b)
(©)

Forwards rate 1 + domestic interest rate

The annual percentage premium of the euro may loalated with reference to 3
days forwards

1.5950 - 1.5915 12
X — = 2.64%
1.5915 1

The most likely spot rate 3 months hence will k6008 AUD per euro

Spot rate 1 + foreign interest rate

1.6008 1 + domestic interest rate in Japan

1.5915 1.0228

Domestic interest rate in Japan = 0.0288 =8 P63 cent( for 3 months)




7. Navabharat Corporation, an Indian company, msickering a project to be set up in
US. The project will entail an initial outlay ofSID 500 million and is expected to
generate the following cash flow over its five ybfe:

Year 1 2 3 4 5
Cash flow 100 250 400 400 300
(in USD millions)

The current spot exchange rate is Rs.39.40 perdll& dthe risk-free rate in India
is 8 percent and the risk-free rate in the US5sprcent.

Navabharat Corporation’s required rupee return ogpragect of this kind is 17
percent.

Calculate the NPV of the project using the homeenay approach.
Solution:
S = Rs.39.40 1, = 8 percentry; = 5.5 per cent

Hence the forecasted spot rates are :

Year Forecasted spot exchange rate

1 Rs.39.40 (1.08/ 1.085F Rs.40.33
2 Rs. 39.40 (1.08 / 1.085)= Rs.41.29
3 Rs. 39.40 (1.08 / 1.055)= Rs.42.27
4 Rs. 39.40 (1.08 / 1.055)= Rs.43.27
5 Rs. 39.40 (1.08 / 1.055)= Rs.44.29

The expected rupee cash flows for the project

Year Cash flow in dollars Expected exchange Cash ifh rupees
(million) rate (million)

0 -200 39.40 -7,880

1 100 40.33 4,033
2 250 41.2 10,300
3 400 42.27 16,908
4 400 43.27 17,308
5 300 44.29 13,287

Given a rupee discount rate of 17 per cent, the MPUpees is:

4,033 10,300 16,908
NPV = -7,880 + + +
(1.17j (1.17¥ (1.17%




17,308 13,287
+ +

(1.17% (1.17%

= Rs. 28,944.92 million
The dollar NPV is :

28,944.92 /39.40 = 734.64 million dollars

8. Ashoka Limited , an Indian company, is consiggm project to be set up in US.
The project  will entail an initial outlay of USDD8 million and is expected to
generate the following cash flow over its sixnyia:

Year 1 2 3 4 5 6
Cash flow 200 350 500 800 700 500
(in USD millions)

The current spot exchange rate is Rs.39.00 per &Ji&rdthe risk-free rate in
India is 7 percent and the risk-free rate in thei®)S percent.

Ashoka Limited’s required rupee return on a progdhis kind is 22 percent.
Calculate the NPV of the project using the homeenay approach.

Solution:
S = Rs.39,r, = 7 percentry; = 5 per cent

Hence the forecasted spot rates are:

Year Forecasted spot exchange rate
1 Rs.39 (1.07/1.05= Rs.39.74
2 Rs. 39 (1.07 / 1.05) = Rs.40.50
3 Rs. 39 (1.07/1.05)= Rs.41.27
4 Rs. 39 (1.07/1.05)= Rs.42.06
5 Rs. 39 (1.07/1.05)= Rs.42.86
6 Rs. 39 (1.07 / 1.05) = Rs.43.67

The expected rupee cash flows for the project



Year Cash flow in dollars Expected exchange Cawsh ith rupees
(million) rate (million)
0 -800 39.00 - 31,200
1 200 39.74 7,948
2 350 40.50 14,175
3 500 41.27 20,635
4 800 42.06 33,648
5 700 42.86 30,002
6 500 43.67 21,835
Given a rupee discount rate of 22 per cent, the MP\pees is :
7,948 14,175 20,635
NPV = -31,200 + F +
(1.22) (1.22Y (1.22%
33,648 30,002 21,835
+ + + e
(1.22% (1.22% (1.29

= Rs. 29,114 million
The dollar NPV is:
29,114/39 = 746.51 million dollars

The 90-day interest rate is 1.25 percent inlh® and 1.50 percent in U K and the
current spot exchange rate is $ 2)2What will be the 90-day forward rate?

Solution:

Forward rate

Spot rate

1 + domestic interest rate

1 + foreign interest rate

F 1+.0125

2.02 1+ .0150

F =$2015£

10.

The 90-day interest rate is 1.27 percent irbkt&and 1.07 percent in Euro land and
the current spot exchange rate is $ 1.480. What will be the 90-day forward
rate?



Solution:

1 + domestic interest rate

Forward rate

Spot rate 1 + foreign interest rate
F 1+.0127
1.4203 1+.0107

F = $1.4231éuro

11. The current spot rate for the British poun®$s81 The expected inflation rate is 4
percent in India and 2.7 percent in U K. Whathe expected spot rate of
British pound a year hence?

Solution:

Expected spot rate a year from now 1 + etgokimflation in home country

Current spot rate 1 + expected inflatiofoireign country

1.04

1.027

Expected spot rate a year from now

Rs.81

So, the expected spot rate a year from now i x @.04 /1.027) = Rs.82.03

12. The current spot rate for the euro is Rs.5&®expected inflation rate is 5 percent
in India and 3 percent in Euro land. What isékpected spot rate of euro a

year hence?

Solution:

Expected spot rate a year from now 1 + etgokimflation in home country

Current spot rate

Expected spot rate a year from now

56.40

1 + expected inflatiofoireign country

1.05

1.03

So, the expected spot rate a year from now 8.4®x (1.05/1.03) = Rs.57.50




13. Suppose India and UK produce only one goodyenfsuppose the price of copper
in India is Rs.28000 and in the UK it is $400.

a. According to the law of one price, what should Brgish Pound : Rupee
spot exchange rate be?
b. Suppose the price of copper over the next yearxpeaed to rise is

Rs.30,000 in India and $460 in the UK. What shabkl one year British
Pound: Rupee forward rate be?

Solution:

(&) The spot exchange rate of one British Poundldhue :
28000

— = Rs.70
400

(b) One year forward rate of one British Pound shoeld b
30000

—— = Rs. 65.22
460

14. Suppose India and Singapore produce only ood,dm. Suppose the price of tin in
India is Rs.8000 and in Singapore it is Singapa@i&ad300.
(a) According to the law of one price, what should 8iegapore dollar: Rupee
spot exchange rate be?
(b) Suppose the price of tin over the next year is ebgukto rise to Rs.10,000 in

India and $330 in Singapore. What should the ce Ysingapore dollar:
Rupee forward rate be?
Solution:

(a) The spot exchange rate of one Singapore dsitlauld be :

8000
— = Rs.26.67
300
(b) One year forward rate of one Singapore dollar shbal:
10000
—— = Rs. 30.30
330

15.  The inflation rate in US is expected to bepicent per year, and the inflation rate
in Japan is expected to be 0.4 percent per yethe turrent spot rate is 114
yen$ what will be the expected spot rate in 3 years?

Solution:

(1 + expected inflation in Japan)
Expected spot rate = Current spot rate —x

3 years from now (1 + expected inflation in BK)




(1.004)

= 114 x = 106.51 yers/

(1.0279

16. The inflation rate in euro currency area iseeted to be 1.7 percent per year, and
the inflation rate in India is expected to be Bescent per year. If the current spot
rate is Rs. 56.4 per euro what will be the  exgeecspot rate in 2 years?

Solution:

(1 + expected inflatio Indiay

Expected spot rate = Current spot rate —x

2 years from now (1 + expected iffiatn euro currency area)
(1.035)
= 56.4 x—— = Rs.58.41per euro
(1.019

17. Suppose the spot rate between AUD and USD8B00. USD per AUD. This is
denoted as AUD/USD. The 90-day forward is 0.853(5 dollars can be lent or
borrowed at a rate of 5% p.a, while the ratesAldD deposits or loans is 4.5 % p.a.
How much risk-less profit can you make on a bemng of 100 USD.

Solution:

Spot 90-day forward
AUD/ USD 0.8500 0.8530
Borrow 100 USD and convert it into AUD 117.65
Invest AUD 117.65 @ 4.5% p.a. for 90 days and ¢&ta5 [ 1 + 0.045 (90/360)]
= AUD 118.9736
Convert AUD into USD at the forward rate and reeaiwllars
= AUD 118.9736 x 0.8530% 101.4845
Repay USD by paying 100 [ 1 + 0.05 (90/360)] $01.25
Riskless profit = $101.4845 - $101.2500
= 0.2345

18. Suppose the spot rate between USD and INR.B04IBIR per USD. This is
denoted as USD/INR. The 90-day forward is 47.8didn rupee can be lent or
borrowed at a rate 8 % p.a. while the rate for W#posits or loans is 6.5% p.a.
How much risk-less profit can you make on a borrgnwf Rs. 10,0007?




Solution:

dBp 90 — day forward
USD/INR 46.50 47.20

Borrow 10,000 INR and convert it into USD 215.05
Invest USD 215.05 @ 6.5 % p.a for 90 days and get
215.05 [1 + 0.065 (90/360)]
= USD 218.54
Convert USD into INR at the forward rate and reedNR

USD 218.54 X 47.20 =INR 10315.088
Repay INR loan by paying 10,000 [1 + 0.08 ( 80)3] = 10,200

Riskless profit =10315.088 - 10200
=INR 115.088NJR 115.09

19.  AnIndian firm has a liability df500,000 on account of purchases from a British
supplier, which is payable after 180 days. The d&p-money market rate for
deposits in UK is 2.5 percent. What steps shoudd Itidian firm take to do a

money market hedge?

Solution:

() Determine the present value of the foreigrrency liability (£500,000) by
using 180-day money market deposit rate applicablee foreign country.

This works out to :

£500,000
= £ 487,805
(1.025)

(i) Obtain£487,805 on today’s spot market

(i) Invest£487,805 in the UK money market. This investment gribw to
£500,000 after 180 days



20. An Indian firm has a receivable £400,000 on account of exports to a British
firm, which is payable after 90 days. The 90-daynmomarket borrowing rate in
UK is 2.0 percent. What steps should the Indiam fiake to do a money market
hedge?

Solution:

() Determine the present value of the foreign ency assetd400,000) by using
the 90-day money market borrowing rate of 2 pet.cen

400,000
——— = £392,157
(1.02)

(i) Borrow £392,157 in the UK money market and convert themupees in the
spot market.

(i) Repay the borrowing a£392,157 which will compound 6400000 after 90
days with the collection of the receivable.

21. Sagar Ltd has a short-term fund surplus of®srillion. The funds can be parked
for a six-month period. The company observesdheviing rates in the market.
Eurodollar 6 month LIBOR :5 % p.a. ( This is theerest rate for a USD
deposit)

USD/ INR spot : 46.70/46.80
USD/ INR 6months forward : 46.90/ 47.00

If Sagar Ltd. parks its funds in the US dollar, whapee rate of return will it
finally get over the 6 month period, if coveredviard?

Solution:

100,000,000
Amount deposited in USD = =  $2,136,752.14
46.80

Maturity value of the USD = 2,136,752.14 [1 +$(Q80/360)]
= $2,190,170.94

Rupee equivalent at the forward rate of 46.90 f@dU

$2,190,170.94 x 46.90
Rs.102,719.017.10

Rupee rate of return = 2719%




22. Eastern Industries Ltd has a short- term fumglgs of Rs.120 million. The funds
can be parked for a six month period. The compdiseives the following rates
in the market. Eurodollar 6 month LIBOR : 5% p.&h{s is the interest rate for
a USD deposit)

USD/INR spot : 43.50/43.60

USD/INR 6 month forward : 43.80/43.90

If Eastern Industries parks its funds in the U.8adpWhat return will it finally
get over the 6-month period, if covered forward?

Solution:

Amount deposited in USD = 120,000,000 = $2,752,293.58

Maturity value of the USD deposit =2,752,293.58 [1 + 0.05 (180/360)]

Rupee equivalent at the forward rate of 43.80 f&@DU

Rate of return =
3,564,220.30/120,000,000 =
0.0297 or 2.97 %

43.60

= $2,821,100.92

= 123,564,220.30

23.

A foreign exchange dealer in London normallptges spot, one-month, and three-
month forward. When you ask over the telephonectorent quotations for the
Japanese yen against the U.S. dollar, you hear:

110.50/55, 50/55, 70/75

() What would you receive in dollars if you sofén 20,000,000 spot?

Solution:

20,000,000
- = 180,913.6137
110.55



(i)  What would it cost you to purchase JPY 30,000 forward three-months
with dollars?

Solution:
Three months outright = (110.50 + 0.70) / ( 550t 0.75)

111.20/111.30

30,000,000
=——————— = $269,784.1727

111.20

24. A foreign exchange dealer in London normallptes spot, one-month and three-
month forward. When you ask over the telephonectarent quotations for the

Japanese Yen against the US dollar, you hear

115.80/90, 40/45, 60/65

() What would you receive in dollars if you sofén 30,000,000 spot?

Solution:

30,000,000
— = $258,843.83

115.90
(i)  What would it cost you to purchase JPY 40,000 forward three-months
with dollars ?
Solution:
Three months outright = (115.80 + 0.60 ) ( 115t9M65)

116.40 116.55

40,000,000
= $343,642.61

116.40

25. Suppose an Indian firm has a 3-month payabl@Pdf 80 million. The market
rates are as follows:

Mumbai USD/INR Spot : 43.50/60
3-months : 44.50/60
Singapore USD/JPY Spot : 115.20/30

3-months : 115.10/20



If the firm buys JPY forward against INR, howch will it have to pay?

Solution:

_ 80,000,000
USD required = = USD 695,047.78
115.10

Rupees required = USD 695,047.78 x 44.60
= Rs. 30,999,130.99

Suppose an Indian firm has a 3-month payabl@¥®f80 million. The market

26.
rates are as follows:
Mumbai: USD/ INR spot : 46.20/ 30
3 months : 45.80/ 90
Singapore:  USD/ JPY spot : 118.50/ 60
3 months : 118.40/ 50
a. If the firm buys JPY forward against INR, how mueli it have to pay?
Solution:
80,000,000
USD required = = USD 675,675.68
118.40
Rupees required = USD 675,675.68 X 45.90
= Rs. 31,013,513.71
CHAPTER 40
1. Price changes of two pharmaceutical stoPkandQ, are positively correlated.
relationship is as follows:

The historical

Average percentage changePir 0.01 + 0.50 (Percentage changéé)zn
=0.5).

Changes ifQ account for 50 per cent of the variation of changd® (
(@) If an investor owns Rs.2 million of P, how much @fshould he sell to

minimise his risk?
(b) What is his hedge ratio?
(c) How should he create a zero value hedge?



Solution:

(@ The investor must short sell Rs.4 million Rillion / 0.50) ofQ

(b) His hedge ratio is 0.50
(c) To create a zero value hedge he must deposit Rgl®n in a bank.

2. The stock index is currently at 5,000 and thesonth stock index futures is
trading at 5,100. The risk-free annual rate is 8 gent. What is the average
annual dividend yield on the stocks in the index?

Solution:
Futures price Spot price x Dividendgie
= Spot price
(1+Risk-free raté)® (1+Risk-free ratéf
5100 5000 x Dividend yield
—— = 5000 -
(1.08)°° (1.08)°°

The dividend yield on a six months basis is 1.92qant. On an annual basis it is
approximately 3.84 per cent.

3. The stock index is currently at 18,000 and tired¢ month stock index futures is
trading at 18,200. The risk-free annual rate ise® gent. What is the average
annual dividend yield on the stocks in the index?

Solution:
Futures price Spot price x Dividenddgie
= Spot price
(1+Risk-free raté)? (1+Risk-free rat&f>
18200 18000 x Dividend yield
— = 18000 -
(1.09)*% (1.09)%%

The dividend yield on a three months basis is7 @& cent. On an annual basis it i
approximately 4.268 per cent.

[72)




4. The following information about copper scrapgigen:

* Spot price : Rs.10,000 per ton
» Futures price : Rs.10,800 for a one year contract
* Interest rate : 12 per cent

* PV (storage costs) : Rs.500 per year

What is the PV (convenience yield) of copper scrap?

Solution:

Futures price

= Spot price + Present value of -Present value
(1+Risk-free raté) storage costs of convenience yield

10,800
— = 10,000 + 500 — Present value of convemigmeld
(1.12}

Hence the present value of convenience yield i83¥s14 per ton.

5. The following information about gunmetal scragiven:
* Spot price : Rs.150,000 per ton
» Futures price : Rs.160,000 for a one year contrac
* Interest rate : 13 per cent

PV (storage costs) : Rs.800 per year

What is the PV (convenience yield) of gunmetal gera

Solution:

Futures price

= Spot price + Present value of -Present value
(1+Risk-free raté) storage costs of convenience yield

160,000

— = 150,000 + 800 — Present value of converigfeld
(1.13}

Hence the present value of convenience yield i8,R37 per ton.




Rate Funding

LIBOR + 100 bp

6. Consider the following data
Amit Corpn. Sumit Corpn.
* Desired Funding Fixed Rate Floating Rate
5 years 5 years
50 million 50 million
» Cost of Fixed Rate 7.0% 5.0%
Funding
» Cost of Floating 6-month 6 montBOR
Rate Funding LIBOR +50 bp
Show how both the parties can save on funding lopstntering into a coupon
swap with the help of a swap bank. Assume thab#mk wishes to earn 0.5 %
and the balance of savings is shared equally bettteetwo firms.
Solution:
Swap 50bp
5.5% Bank 5%
| }
Amit Sumit
Ltd. Ltd.
' '
LIBOR + 50bp 5% Fixed Rat
7. Consider the following data
Firm A Firm B
* Desired Funding Fixed Rate $ Floating Rate $
5 years 5 years
40 million 40 million
» Cost of Fixed Rate 7% 5.50 %
Funding
» Cost of Floating 6-month 6 month LIBOR+25 bp




Show by way of a diagram how the parties can saviunding cost by entering
into a coupon swap with the help of a swap banlsuA® that the cost saved is
shared equally by the two firms and the bank.

Solution:
The total savings that will be effected will be

[(7% - 5.5%) — (LIBOR + 1.00% - LIBOR - 0.25%] =7%%. The share of each
in the savings is therefore 0.25%. To realise thiswap can be arranged as shown in the

following diagram.

o Swap
7 Bank
5.75 % 5.50 %
Fixed LIBOR LIBOR Fixed
v
Fim A :
Furm B
LIBOR 5.50% to Fixed
+ 100 bp to Rate Lenders
Floating Rate
lenders
8. Consider the following data:
Excel Corpn. Apple Ltd
Desired Funding Fixed Rate $ FloatirageR$
5 years 5 years
200 million 200 million
Cost of Fixed Rate Funding: 6.25% 5%

Cost of Floating Rate Funding:  6month LIBORBBO 6 month LIBOR



Both the companies have approached you, a swaphdnk arranging a swap in

such a way that the savings is split equally ameatigthe three. Show
diagrammatically how you will arrange such a swap.

Solution:
LIBOR - 25 BP < LIBOR - 25 BP
SWAP
5.25 % FIXED BANK 5%
4 A4
Excel Corpn. Apple Lid
v v
6 MONTH LIBOR+50P 5% FIXED

As a swap banker, you are approached by cliewhd has to fund itself in fixed
rate EUR though it prefers floating rate USD furditts funding cost in EUR is
5.25% while it is willing to pay floating at sixanth LIBOR plus 50 bp. You
have another client B which has easy access tadirftp&JSD market at Sub-
LIBOR cost of LIBOR-50 bp. It would like EUR fundjnat no more than 5% to
acquire some EUR fixed rate assets. Show how thap ssan be executed.

Assume that swap bank incurs savings in one cwyrand an additional payment
obligation in other currency.



Solution:

$ LIBOR +
50bp

5.25% to

EUR lenders

Swap Bank
5.25% fixed EUR 5% fixed
$ LIBOR
50bp
EUR Principal at Start -
Client

AT $ principal at start —
o $ principal at theend

EUR principal at the end

$ LIBOR-50bp

Cost for client A - $LIBOR + 50bp
Cost for client B — EUR 5% fixed

Saving tor Swap bank:

to lenders

($LIBOR + 50) — ($LIBOR — 50) = 100bp
Swap bank cost : EUR 25 bp




