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LECTURE # 01

Financial Management 
Financial Management (F.M.):

• What is FM? FM is the management of financial resources –

how best to find and use investments and financing

opportunities in an ever-changing and increasingly complex

environment.

• Why should CS majors study FM?

þ Core Life Skill – need to understand finance to manage

your business & personal life.

þ “Money Makes the World Go Round” – even healthy

companies and good CEO’s “die” because of poor FM

þ MIS and IT are just a part of the overall corporate strategy

which runs on financing, the major resource.

þ Financial Engineering is an upcoming field that requires

people with CS, math/science, and finance background

FM 1-2:

• Major Areas & Concepts of FM

þ Analysis of Financial Statements

þ Investment Decisions & Capital Budgeting

o Interest, Time Value, Cash Flows, NPV

þ Risk & Return

o Uncertainty, Risk, Portfolio Theory, Capital Asset

Pricing Model (CAPM).

þ Corporate Financing & Capital Structure

o Cost of Capital, Leverage, Dividend Policy

þ Valuation

o Share, Bond, Option, Corporate

þ Working Capital & Inventory Management

þ International Finance & Foreign Exchange

Business Legal Entities (FM 1-4):

• Proprietorship (80% of total number of businesses worldwide)

þ Single owner is the company. The legal entity is the person who is the owner.

þ Disadvantages: Unlimited liability. In case of bankruptcy, owner can lose the business and his

personal belongings. Difficult to get financing.

þ Limited life. Proprietorships die with the owner.

þ Advantage: Easy to set up, Individual (personal) income tax only

• Partnership

þ Similar to Proprietorship except many owners

þ Can be Registered or Unregistered

• Corporation (control 80% of global sales of products and services)

þ Separate legal entity registered by the government.

þ Can be Private Limited (Pvt. Ltd.) or Public Limited (which may be listed on Stock Exchange)

þ Possibly thousands of owners / shareholders. Separation of shareholders and managers.

þ Limited liability and unlimited life (perpetual, going-concern)

þ Disadvantages: Double-taxation (Corporate Tax & Dividend Tax). Difficult to set up and costly

to maintain.

• Hybrids (Mixed)

þ S-Type Corporation: Corporation without double taxation

þ LLP: Limited Liability Partnership without double taxation

þ PC: Professional Corporation ie . doctors, limited liability

Financial Markets:

• Capital Markets

þ Stock Exchange (listed shares, unit trusts, TFC)

• Money Markets

þ Bonds

o Government of Pakistan: FIB, T-Bill

o Private Sector: Corporate Bonds, Debentures

þ Call Money, Inter-bank short-term and overnight lending

þ Loans, Leases, Insurance policies, Certificate of Deposits (CD’s )

þ Badlah (money lending against shares), Road -side money lenders

• Real Assets Markets:

þ Cotton Exchange, Gold Market, Kapra Market

þ Property (land, house, apartment, warehouse)

þ Computer hardware, Used Cars, Wheat, Sugar, Vegetables,etc.

FM Course Details (FM 1-8):

• Text:

þ Financial Management – Theory and Practice (8th Edition) by

Brigham and Gapenski. (Lecture-wise outline of chapters is

available with VU)

• Grading:

þ Homework / Quizzes 20%

þ 2 Hourly Examinations 40%

þ Final Exam 40%

• Skills Required:

þ Financial Accounting (financial statements, cash-flows,

value…)

þ Mathematics (algebra, equations, graphical analysis,

statistics) – “Finance is a game of numbers!”

þ Excel Spreadsheet

þ Business common sense. Read newspapers & visit markets.
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Real Assets vs Securities:

• Real Assets

þ Tangible Assets like land, house, equipment, car, wheat,

fruits, cotton, computers, etc.

• Securities

þ Piece of paper representing a claim on an asset

o Direct Securities: Stocks and Bonds

þ Value depends on the cash flows generated by the

underlying assets. Use Discounted Cash Flow

(DCF) techniques.

o Indirect Securities: Derivatives, Futures, Options

þ Value depends on the value (market price) of the

underlying assets
Bonds:
• Internationally, the most common way for companies to

raise financing and funds.

• A Bond is a long-term debt contract (on paper) issued by

the Borrower (Issuer of the Bond ie. a company that needs

money) to the Lenders (Bond Holder or Investors ie. Banks,

financial institutions, and private investors).

• Bonds Issued represent Liabilities (on the Balance Sheet)

• A Bond requires the Borrower to pay a pre-determined

amount of interest regularly to the Lender. The interest

may be Fixed or Floating.

• Types of Bonds:

þ Debentures: Unsecured – no asset backing

þ Mortgage Bond:Secured by real property ie. Land,

house

þ Others: Eurobond, Zeros, Junk, etc.

Stocks (or Shares):

• Most common source of raising funds under Islamic Shariah.

• Stocks (or Shares) are paper certificates representing ownership in a

business. Therefore, if a company has issued 1 million shares and even

if you own 1 share only, you are a part owner (or Shareholder) !

• Represents Equity (on the Balance Sheet)

• The Stock certificate lasts as long as the company does. Note: Perpetual

Concern

• Shareholders have a Residual Claim on whatever Net Income (or Profit)

and Assets are left over after the Bond Holders have been paid off.

• Types of Stocks (or Shares):

þ Common Stock: True owners. Shareholders receive Dividends or portion

of the Net Income (which the management decides NOT to reinvest into the

company in the form of Retained Earnings) in proportion to the number of

shares they hold. The Dividend is uncertain. Common Stock hold ers have

voting rights to elect a Board of Directors.

þ Preferred Stock: A stock with a predetermined or fixed dividend. The

Preferred Dividend is guaranteed and must be paid out before the Common

Stock Dividend.
Value:

• Book Value

þ Value as shown on the Balance Sheet based on historical cost

(or purchase price) and accumulated depreciation

• Market Value

þ Value of asset as observed in the market. Depends on the

Supply & Demand and negotiations between Buyers & Sellers.

• Liquidation Value

þ Value if the company were closed down and its assets were sold

individually.

• Fair Value or Instrinsic Value

þ Present Value of the working assets’ future cash flows. Use

Discounted Cash Flow (DCF) technique.

þ If the Intrinsic Value is less than the Market Value, then the asset

is “undervalued” in the mind of the investor

LECTURE # 03

Objective:

• Objective of Economics

þ Profit maximization (for whom? over what time period?)

• Objective of Financial Accounting (FA)

þ Accurate, timely, consistent, and generalized collection and

reporting of financial data for FM

• Objective of Financial Management (FM)

þ Wealth maximization (for shareholders / owners, now)

þ Maximize stock price (one aspect)

þ Find the best investments and financing in order to maximize

shareholders’ wealth

Analysis of Financial Statements:

• A company’s financial statements need to be studied for

signs of financial strength and weaknesses and then

compared (or benchmarked) against the industry.

• 4 Financial Statements:

þ Balance Sheet

þ P/L or Income Statement

þ Cash Flow Statement

þ Statement of Retained Earnings (or Shareholders’

Equity Statement)

Financial Accounting Review:

• Fundamental Accounting Equation and Double Entry

Principle:

þ Assets +Expense = Liabilities + Shareholders’ Equity +

Revenue (Note: Expense & Revenue are Temporary

P/L accounts – the others are Permanent Balance Sheet

Accounts)

þ Left Hand Items increase when Debited. Right Hand

items increase when Credited.

þ For every journal entry, the Sum of Debits = the Sum of

Credits

Financial Accounting Review (Balance Sheet):

• Assets (Left Hand Side)

þ “Static snapshot” at one point in time (therefore vulnerable to inventory and cash

swings)

þ Balance Sheet Items or Accounts are “Permanent Accounts” that continue to

accumulate from one cycle to the next.

þ Historical cost basis (neglects increase in value of assets from increasing

inflation)

þ Assets are economic and business resources: tangible (inventory), intangible

(patent, brand value, license), current (cash), fixed (machinery, land), long-term

(property, loans given), contingent (legal claim pending, option), etc.

þ Current Assets = Cash + Marketable Securities + Accounts Receivable + Pre-Paid

Expenses + Inventory

þ An Ageing Schedule is prepared to compute the value of recoverable Accounts

Receivables.

þ Inventory value (at any instant in time) is a very controversial figure which

depends on Inventory Valuation Methodology (ie. FIFO, LIFO, Average Cost)

and Depreciation Method ( ie. Straight Line, Double Declining, Accelerated)

Financial Accounting Review (Balance Sheet):

• Liabilities (Right Hand Side)

þ Liabilities are obligations of 2 types: 1)obligations to outside creditors

and 2)obligations to shareholders

þ Liabilities can be current debts to others, long term loans take n, equity,

retained earnings, contingent, unrealized gain on holding of marketable

securities

þ Current Liabilities = Account Payables + Short Term Loans + Accrued

Expenses

þ Net Working Capital = Current Assets – Current Liabilities

þ Total Equity = Common Equity + Paid In Capital + Retained Earnings

(Retained Earnings is NOT cash)

þ Total Equity represents the residual excess value of Assets over

Liabilities: Assets – Liabilities = Equity = Net Worth

þ Only Cash Account represents real Cash which can be used to pay your

bills !!

Financial Accounting Review (P/L or Income Statement):

• P/L or Income Statement

þ “Flow statement” over a period of time matching the operating cycle of the business.

Generally: Revenue – Expense = Income

þ Right Hand Side Receipts are Added. Left Hand Side Receipts are Subtracted.

þ P/L Items or Accounts are “Temporary” Accounts that need to be closed at the end of the

accounting cycle.

þ Operating Revenue – Cost of Goods Sold = Gross Revenue

þ Cost of Goods Sold is a very controversial figure that varies depending on Inventory

Valuation Method (ie. FIFO, LIFO, Average Cost) and Depreciation Method (Straight Li ne,

Double Declining, Accelerated). Depreciation is treated as an expense (although it is non-cash)

þ Gross Revenue – Admin & Operating Expenses = Operating Revenue

þ Operating Revenue – Other Expenses + Other Revenue = EBIT

þ EBIT – Financial Charges & Interest = EBT Note: Leasing Treatment

þ EBT – Tax = Net Income

þ Net Income – Dividends = Retained Earnings

þ Net Income is NOT cash (it can’t pay for bills)

P/L Statement for Company XYZ (June30th 2001 – June 30th:

2002)

(‘ 000 Rs)

• Net Sales 1000

• Cost of Goods Sold (500)

• Gross Profit 500

• Administration Expenses (200)

• Depreciation Expense (0)

• Operating Profit 300

• Other Expenses (180)

• Other Income (interest) (0)

• EBIT 120

• Tax (20)

• Net Income 100

Financial Accounting Review:

• Cash Flow Statement

þ Divided into 3 parts: Operations, Investment, Financing

þ Operating Cash Flow Statement has 2 Approaches: 1) Direct and 2)

Indirect. Can be derived from P/L or Income Statement

þ and two consecutive year Balance Sheets.

þ Not Accrual Basis but rather Cash Basis: Cash Receipts and Cash

Payments

þ “Flow statement” over a period of time matching the operating cycle of

the business. Generally: Revenue – Expense = Income

þ Increases in Current Assets are Cash Payments (-). Increase in Current

Liabilities are Cash Receipts (+). Right Hand Side Receipts are Added.

Left Hand Side Receipts are Subtracted.

• Statement of Retained Earnings or Shareholders’ Equity Statement

þ Total Equity = Common Par Stock Issued + Paid In Capital + Retained

Earnings (Retained Earnings is the cumulative income that is not given

out as Dividend – it is NOT cash)

Cash Flow Statement for Company XYZ(June30 th 2001 – June 30 th

2002)

(‘ 000 Rs)

Net Income 400

Add Depreciation Expense 100

Subtract Increase in Current Assets:

Increase in Cash (400)

Increase in Inventory (700)

Add Increase in Current Liabilities:

Increase in A/c Payable 500

Cash Flow from Operations (100)

Cash Flow from Investments 0

Cash Flow from Financing 500

Net Cash Flow from All Activities 400

Note 1: Indirect Cash Flow Approach using Income Statement and two consecutive Balance Sheets

Note 2: Final Net Cash Flow from All Activities should match the difference in the difference in the closing balances in the Balance Sheets from June 30 th

2001 and June 30 th 2002

Note 3: Investments include all cash sale and purchases of non-current assets and marketable securities

Note 4: Financing includes all cash changes in loans, leasing, and equity etc.

Some Financial Ratios:

• Liquidity & Solvency Ratios Rule of Thumb

þ Current: Current Assets / Current Liabilities 1.0 – 4.0 (?)

þ Quick / Acid Test: (Current Assets – Inventory) / Current Liabilities 0.3 - 1.5 (?)

þ Average Collection Period: Net Sales / Average Accounts Receivab le Credit Cycle+15days

• Profitability Ratios

þ Profit Margin (on sales): Net Income / Sales 5-30% (?)

þ ROA: Net Income / Total Assets

þ ROE: Net Income / Common Equity Compare to Interest cost

• Asset Ratios

þ Inventory Turnover: Sales / Inventories Rela tive to Op. Cycle

þ Total Assets Turnover: Sales / Total Assets

• Debt (or Capital Structure) Ratios

þ Debt-Assets: Total Debt / Total Assets Less than 0.66

þ Debt-Equity: Total Debt / Total Equity New Projects: 60/40

þ Times-Interest-Earned: EBIT / Interest Charges More than 4.0

• Market Ratios

þ P/E: Market Price per share / Earnings per share Buy share if under 10(?)

þ M/B: Market Price per share / Book Value per share

þ EPS: Net Income / Average Number of Common Shares Outstanding

• Ratios help us to compare different businesses in the same industry and of a similar size.

Limitations of Financial Statement Analysis (FSA):

• FSA is generally an outdated (because of Historical Cost Basis) post-mortem

of what has already happened. It is simply a common starting

point for comparison. Use Constant Rupee / Dollar analysis to account for

inflation.

• FSA is limited by the fact that financial statements are ”window dressed”

by creative accountants.

• Different companies use different accounting standards for Inven tory,

Depreciation, etc. therefore comparing their financial ratios ca n be

misleading

• FSA just presents a few static snapshots of a business’ financia l health but

not the complete moving picture.

• It’s difficult to say based on Financial Ratios whether a company is healthy

or not because that depends on the size and nature of the business.

• WE HAVE TO DEAL WITH THAT !

Difference in Focus:

• Financial Accounting (FA) Focus

þ Use Historical Value (assets are booked at original purchase price)

þ Follow Accrual Principle (calculate Net Income based on accrued

expense and accrued revenue)

þ How to most logically, clearly, and completely represent the financial

data.

• Financial Management (FM) Focus

þ Use Market Value (assets are valued at current market price)

þ Follow Incremental Cash Flows because an Asset’s (and a Company’s)

Value is determined by the cash flows that it generates.

þ How to pick the best assets and liabilities portfolios in order to

maximize shareholder wealth.

FM Measures of Financial Health:

• M.V.A (Market Value Added)

þ MVA (Rupees) = Market Value of Equity – Book Value of Equity Capital

þ Cumulative measure. Market Value based on market price of shares.

þ Shows how much more (or less) value the management has succeeded

in adding (or reducing) to the company in the eyes of the general public

/ market.

þ Used for incentive compensation packages for CEO’s.

• E.V.A (Economic Value Added)

þ EVA (Rupees) = EBIT (or Operating Profit) – Cost of Total Capital

þ Measured for any one year.

þ Difficult to calculate because Operating Profit depends on Depreciation

Method, Inventory Valuation, and Leasing Treatment, etc. Also, a

combined Cost of Total Capital (Debt and Equity) is difficult to compute.

LECTURE # 04

FM Concepts:

• A rupee today is worth more than a rupee tomorrow.

- Time Value of Money & Interest

• A safe rupee is worth more than a risky rupee.

- Risk and Return

• Don’t compare apples to oranges

- Discounting & NPV

• Don’t put all your eggs in one basket.

- Portfolio Diversification

• Get insurance because you will break some eggs.

- Hedging & Risk Mgmt

OBJECTIVE OF FM: FIND THE BEST INVESTMENTS AND

FINANCING TO MAXIMIZE SHAREHOLDER WEALTH

Interest Theory:

• Economic Theory

þ Interest is the equilibrium price where Demand and Supply of funds (or capital) meet.

þ Interest rates vary from one market to another. For example, th e “price” of capital in the property

market is different from the “price” of capital in the cotton market. Markets are interlinked.

• Factors

þ i = iRF + g + DR + MR + LP + SR

þ i is the nominal interest rate generally quoted in papers. The“real” interest rate = i - g

þ Risk Free Interest Rate (RF): No such thing. Closest are US T- Bills. In Pakistan, GOP T- Bills (but

sovereign risk)

þ Inflation (g): The expected average inflation over the life of the security. Pakistan has 8-15% inflation

depending. This is the most critical factor determining interest rates.

þ Default Risk (DR): Companies may default on interest payments. In USA, Moodys and S&P rate

securities (debt and equity instruments). The rating from best to worst is: AAA, AA, A, BBB, BB, B,

CCC, CC, C. In Pakistan, PACRA and VIS rates securities.

þ Maturity Risk (MR): As the maturity (or life) of a security increases, the risk of a decline in market

value grows.

þ Sovereign Risk (SR): risk of government default on debt because of political or economic turmoil, war,

prolonged budget and trade deficits. Linked to foreign exchange (F/x) depreciation and devaluation.

þ Liquidity Preference (LP): investor psychology is such that they prefer easilyencashable securities.

Yield Curve Theory:

• Term Structure and Yield Curve

þ Interest rates for any security vary across time horizon. The Supply & Demand

for funds varies depending on how long the funds are required.

þ Normally, Short Term interest rates are lower than Long Term rates. This is

known as the Normal (or Upward Sloping) Yield Curve.

þ Sometimes, the reverse is true. This is known as the Abnormal (or Downward

Sloping) Yield Curve.

þ You can also have a mixed or Humped Back Curve.

• Theories for the Shape of the Yield Curve

þ Expectations: investors normally expect inflation (and interest) to rise with

time thereby giving rise to a Normal shaped Yield Curve

þ Liquidity Preference: investors prefer easily encashablesecurities with short

maturities. The problem is that short term securities are not always renewable

– hence unpredictable.

þ Market Segmentation: the Demand/Supply for Short Term securities is

different from that of Long Term securities. This can easily give rise to an

Abnormal Yield Curve.
Interest Formulas (Time Value of Money):

• Simple Interest (or Straight Line)

þ F V = PV + ( PV x i x n )

• Discrete Compound Interest

þ Most commonly used in Financial Management (for

Discounting and NPV calculations)

þ F V = PV x ( 1 + i ) n If annual (yearly) compounding

þ F V = PV x ( 1 + ( i / m ) ) m x n If compounding

takes place monthly then m=12, if weekly then m=52

If daily compounding then m=365 ( or use Exponential

formulaasanapproximate)

• Continuous (or Exponential) Compound Interest

þ F V = PV x e i x n

Symbols: FV=Future Value, PV=Present Value, i = interest rate (% per year),

n = # of years, e = 2.718

Interest- Bank Deposit Example:

• Suppose you deposit Rs 10 in a bank today. The bank pays you 10% per annum (or

per year) interest.

• How much money will you have in the bank after 15 years?

þ If the bank is offering simple interest:

F V = PV + (PV x i x n)= 10+(10x0.10x15) = Rs. 25

þ If the bank is offering discrete compounding:

F V = PV x (1+ i)n = 10 x (1+0.10)15 = Rs. 42 approx.

þ Banks do not offer continuous compounding but if they did:

F V = PV x e ixn = 10 x (2.718) 0.10x15 = Rs. 45 approx

You can see how compounding grows much faster than

simple interest. Some banks offer daily compounding which

comes close to continuous.

Remember that any one of the equations above can be

solved for any one unknown variable i-e. PV as we will do later

in NPV (Net Present Value) calculations
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Financial Planning & Forecasting:

• Objectives of Financial Forecasting

þ Reduce cost of responding to emergencies

þ Be prepared to take advantage of opportunities

þ Prepare contingency and emergency plans

þ Prepare to deal with possible outcomes

• Planning Documents

þ Cash Budget

þ Pro Forma Balance Sheet

þ Pro Forma Income Statement

• Methods

þ Percent of Sales: Simple

þ Cash Budget: Detailed, more complicated

Financial Forecasting (Percent of Sales):

• Step 1: Estimate year-by-year Sales Revenue and

Expenses

• Step 2: Estimate Levels of Investment Needs (in Assets)

required to Meet Estimated Sales (using Financial Ratios)

• Step 3: Estimate the Financing Needs (Liabilities)

Percent of Sales Forecasting:

General Assumptions:

þ Current Assets: Generally grow in proportion to Sales

þ Fixed Assets: Do not always grow in proportion to

Sales. Ask if you need to expand

property, office or factory space,

machinery in order to achieve your Sales

target.

þ Current Liabilities: Also called Spontaneous Financing.

Generally grow in proportion to Sales

þ Long Term Liabilities: Also called Discretionary Financing.

Do not grow in proportion to Sales

Percent of Sales Forecasting Numerical Example of Café:

• Suppose you expect the Sales Revenue from your Café (or

Canteen) business to grow from Rs 200,000 to Rs 300,000

and your Expenses to grow from Rs 50,000 to Rs 70,000

after 1 year.

• This means that the Sales Revenue growth rate is:

(300,000-200,000) / 200,000 = 0.5 = 50%

• Similarly, the Expenses growth rate is: (70,000-50,000) /

50,000 = 40%

• Now, how do we estimate the required change in

Investments (Assets) and Financing (Liabilities)? First

compute some Key Financial Ratios.

Percent of Sales Forecasting Computing Key Financial Ratios:

• Use Previous Balance Sheets and Income Statements to

compute the Average Financial Ratios for your Business.

• If your business is new, use published Industry Averages for

Financial Ratios.

• Suppose that the Small Restaurant Industry Average for

Financial Ratios is as follows:

þ Current Assets / Sales = 0.2 = 20%

þ Profit Margin = Net Income / Sales = 0.25 = 25%

þ Payout Ratio = Cash Dividends / Net Income = 50%

• Now, we can estimate the changes in Investment (Assets) and

Financing (Liabilities) required to meet the Sales Targets

Percent of Sales Forecasting:

Estimating Changes in Investment & Financing

• Predicting Current Assets:

= Estimated Sales x (Current Assets / Sales)

= 300,000 x (0.20) = Rs 60,000 (Balance Sheet value)

• Assume no changes (no increase) in Fixed Assets.

• Predicting Retained Earnings (RE)

= Estimated Sales x Profit Margin x Plowback Ratio

= 300,000 x (0.25) x (1 - Payout Ratio) = 75,000 x (1-0.5)

= Rs 37,500 (Balance Sheet value)

• Predicting Discretionary Financing (Liabilities)

= Estimated Total Assets - Estimated Total Liabilities -Estimated

Equity

= 160,000 - 0 - 137,500 = Rs 12,500

Percent of Sales Forecasting:

• Construct the Cash Flow Statement Forecast (or Pro Forma

Cash Flows) based on the Predicted Sales Revenue,

Expenses, Assets, Liabilities, and Retained Earnings.

• If the Business wants to maintain its present Financial

Ratios constant and its owners (or shareholders) do not

want to invest more equity, then at what sales growth rate

(g) (also the growth rate of assets and liabilities) can the

business grow sustainably ?

• g = ROE x (1 - b) where b = Dividend/Net Income

ROE = Net Income / Equity

• Drawback of Percent of Sales Method: Rough approximate

because does not account for Economies of Scale, Fixed

Inventories, and Lumpy Assets.

Forecasted (or Pro Forma) Cash Flow:
 (‘ 000 Rs)
• Net Income 400

• Add Depreciation Expense 100

• Subtract Increase in Current Assets:

• Increase in A/c Receivable (400)

• Increase in Inventory (700)

• Add Increase in Current Liabilities:

• Increase in A/c Payable 500

• Cash Flow from Operations (100)

• Cash Flow from Investments 0

• Cash Flow from Financing 500

• Net Cash Flow from All Activities 400

• Note 1: Indirect Cash Flow Approach using Income Statement and two consecutive Balance Sheets

• Note 2: Final Net Cash Flow from All Activities should match th e difference in the difference in the

closing balances in the Balance Sheets from June 30th 2001 and June 30th 2002

• Note 3: Investments include all cash sale and purchases of non-current assets and marketable securities

• Note 4: Financing includes all cash changes in loans, leasing, and equity etc.

Forecasted (or Pro Forma) Cash Flow
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Present Value:

• Objective is to calculate what is the Present Value from Future

Cash Flows.

• We choose the Present (Today) as the most convenient point in

time where we compare all the Cash Flows taking place at

various points in time.

• We must compare everything at the SAME point in time

otherwise, we would neglect Time Value.

• For example, Rs 105 is more than Rs 100 BUT, Rs105 after

1 year is not necessarily more than Rs100 today ! We first have

to first bring all cash flows to the Present, or Discount them, and

then compare them.

Present Value, Opportunity Cost, and Bank Interest

• How can it be that Rs 105 tomorrow is less than Rs 100 today?

• To understand this, we need to look at the Interest Rate as an

Opportunity Cost. When you deposit your money in the bank

and get interest, you are Sacrificing by (1) not consuming the

money to buy something for yourself and (2) not investing

your money somewhere where you can get a higher return than

the bank interest.

• Almost everyone can deposit money in a bank savings account

and get Bank Interest, so this is the minimum Opportunity

Cost for anyone. Any business project, investment, or deal has

to give a return better than the Bank Interest.

Interest Rates for Discounting Calculations

• Nominal (or APR) Interest Rate = i nom

þ Annual Nominal Interest Rate (quoted for 1 year)

þ Published in newspapers

þ Advertised by Credit Cards and Leasing Companies because it

understates the actual (or Effective) interest you have to pay.

• Periodic Interest Rate = i per

þ Used in FM for Discounting and Present Value (PV) calculations

þ i per = ( i nom) / m where m = # of times compounding takes

place in 1 year ie. If semi-annual compounding then m = 2

• Effective Interest Rate = i eff

þ Used to compare securities and investments with different

compounding cyclesbut not used for Discounting and PV.

þ i eff = (1 + ( i nom / m ))m – 1

Present Value (PV) Calculation:

• Back to our original question: How can Rs 105 after 1 year be

less than Rs 100 today?

• Answer: If the Periodic Interest Rate is say 10% per annum

(p.a.), then we can use our old Interest Rate Formulas to solve

what the PV of the future Rs 105 would be today. This is

called Discounting the Future cash flow to the Present.

þ PV = FV / (1 + i )n = 105 / (1+0.10)1 = 95.45

þ Thus, the PV of Rs 105 (1 year from now) is Rs 95.45

which is less than Rs 100.

Time & Arrow Diagram 1 Year Discounting of Future Value

• Time & Arrow Diagrams are important in visualizing the

concept of Discounting

Time & Arrow Diagram 2 Year Discounting of Future Value

• Notice how Discounting Rs 105 (FV2) from Year 2 gives a

smaller Present Value (PV2 = Rs 87) than Discounting Rs 105

from Year 1.
Discounting Cash Flows of a Business, Investment, or Project

• Remember that the Value of a running business is based on the

power of its assets to Generate Cash Flows.

• You can Forecast future Cash Flows of any Business,

Investment, or Project based on:

þ Percent of Sales Method: simple & common

þ Cash Budget Method: more detailed

Discounting Cash Flows Cafe Case Study:

• Suppose you are thinking about starting a small café or canteen

inside a university campus.

• You make a simple Feasibility Report showing the Estimated

Initial Investment and the Forecasted Cash Flows for the first

Year (based on expected Cash Receipts from sales and Cash

Payments for expenses).

• The Key Financial Data is as follows:

þ Initial Investment = Rs 100,000

þ Forecasted Cash Receipts (end Year 1) = Rs 200,000

þ Forecasted Cash Payments (end Year 1) = Rs 50,000

þ Forecasted Future Investment (end Year 1)=Rs30,000

þ Periodic Interest Rate (Opportunity Cost) = 10% p.a.

Calculating the NPV of the Café Business for 1st Year:

• NPV = NET Present Value (taking Investment outflows into account)

• NPV = - Initial Investment + Sum of Net Cash Flows from Each Future

Year.

• NPV = - Io +PV(CF1)+ PV(CF2) + PV(CF3)+ PV(CF4)+ ...

• Note that PV(CF1) means the Present Value of Future Net Cash Flow

(CF) taking place at the end of Year 1. CF is like the FV in our Interest

Formulas. Our compounding cycle is 1 year so the Periodic Interest Rate

is 10%.

• Present Value of Net Cash Flow from Year 1 =

• PV(CF1)= CF1 / (1+ i )n = 120000 / (1+0.1)1 = + Rs 109,000

• Now to calculate the NET Present Value:

• NPV = - Io + PV(CF1) = - 100,000 + 109,000 = + Rs 9,000

• The NPV of our Business after 1 Year is Positive Rs 9,000 which is a

good sign.

LECTURE # 07

Recap on DCF:

• Bank Interest on the Savings Account represents the Minimum

Opportunity Cost for our money. A good investment should

give a better return than the Bank Interest.

• Cash Flow Diagrams (and Time & Arrow Diagrams) will be

used regularly in this course for Valuation, Capital Budgeting,

and Financing Decisions.

Cash Flow Diagram:

Recap of Café Example

Use Downward Pointing Arrows to show Cash Outflows

(Cash Payments or Expenses or Investments). Use

Upward Pointing Arrows to show Cash Inflows (Cash

Common Cash Flow Patterns Annuity:

• Annuity

þ Ordinary Annuity(cash flows at END of each year) is more

common than Annuity Due (start of year)
Annuity:

• Value of Annuity depends on the Constant Cash Flows (CCF)

(over a limited or finite period of time) and the Discount

Factor (which is different for Annual or Multiple

Compounding)
Common Cash Flow Patterns:

Perpetuity

• Perpetuity

þ Never-ending Annuity. It is a Perpetual or Infinite stream

of Constant Cash Flows (CCF) at regular intervals.

Numerical Example:

Car Leasing Annuity - To Lease or To Buy?

• Annuity

þ A car has a Market Value today of Rs 150,000. If you get the car on

Lease Financing, then you are required to pay a fixed regular rental at a

fixed interest rate to the Leasing Company. You are allowed to use the

car but the ownership of the car stays in the name of the Leasing

Company until you complete all your rental payments. Then the

ownership (or title) is transferred to you.

þ The question is whether you should Lease the car or Buy it?

þ The Leasing Company says that you have to pay Rs 120,000 every

year for 2 years in the form of Car Lease Rental at an APR interest rate

of 20% pa. Then what is the total Future Value you would have paid

after 2 years?

þ FV =CCF[(1+i)n - 1]/ i =120,000[(1+0.2)2 -1]/0.2

þ = Rs 264,000 (yearly compounding)

þ How much is the Future Value worth to you today?

þ PV = FV / (1+i )n = 264,000 / (1+0.2)2 = Rs 183,333

i

Numerical Example:

Car Leasing Annuity (Monthly Rentals)

• The calculation on the previous slide was not realistic because Car Lease

Rentals are generally paid Monthly. In fact, you pay Rs 10,000 per month for 2

years (or 24 months). We use the Periodic Interest Rate ( i / m ). Now, what

is the Future Value after 2 years?

FV 2 = CCF x {[(1+i/m)n x m -1] / (i/m)}

= 10000 x [(1+ (0.2/12))2x12 - 1]/(0.2/12)

= Rs 292,150 (monthly compounding)

• So, you realize that in fact, if you consider monthly rental payments, then your

total payment after 2 years is more than yearly rental payments, because the

money is compounded more frequently.

• The Present Value (PV) for the case of monthly compounding is: PV =

292,150/(1+0.2/12)2x12 = 196,481 This is the Intrinsic Value.

• The Present Intrinsic Value (Rs 196,481) is much higher than the Present

Market Value (Rs 150,000). This difference arises because if you Lease the

car, you would be paying the Leasing Company 20% pa interest compounded

monthly. This is a simplistic example of Leasing which we will s tudy later.

Numerical Example

Perpetuity - Retirement Planning

• You would like to retire at the age of 60 and receive an income

of Rs. 200,000 every year from your Bank Account for as long

as you live.

• How much money do you need to deposit in the Bank Account

offering 10% pa so that the Account will pay you Rs 200,000 of

interest income every year for ever (even though you will not

live forever)!

• PV = CCF / i = 200000 / 0.10 = Rs 2,000,000

Financial Management (Mgt 201)
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Perpetuity - Retirement Planning:

• How can this be? Well, after the 1st year, at 10% pa interest,

you would have 2,000,000 plus 200,000 (interest) in your

account. You can withdraw this Rs 200,000 and you will still

have Rs 2,000,000 in your account for the next year and so

on...

• Inflation : Inflation erodes the value of money. So, if the

country’s inflation rate is 5% pa then your future required

annual income (of Rs 200,000) needs to grow by 5% pa to

keep pace with inflation. The PV of such a Growing

Perpetuity = CCF / (i - g) = 200,000 / (10% - 5%) = Rs

4,000,000. Means you need larger savings to get a future

income that can match inflation.

LECTURE # 08

Capital Budgeting:

• Definition

þ To evaluate the value of investments and projects in Fixed Asset s.

þ To consider net working capital requirements also.

• Why the need for Capital Budgeting?

þ From time to time, need to buy new equipment, machinery, property because

existing ones are becoming old, obsolete or starting new project

• Who Does It?

þ Evaluations are carried out by various employees in a corporation ie. New Product

(& Process) Development Teams in any Department, New Projects Division, Cost

Accountants, Marketing Researchers, Division Heads, Treasurer, etc.

• The Challenge:

þ Finding valuable projects all the time is not easy: through Busi ness

Development, Market Research, R&D,…! In Efficient Markets (where access

to information is quick and wide and competition is strong), if you find a

good project then competitors will rush in to do the same very quickly so

your advantage will not last long.

• Capital Budgeting Quantitative Criteria

þ Payback Period, ROI, NPV, Profitability Index, IRR

þ We take the Interest Rate (or Required Rate of Return) as a given for not and we

will come back to this in depth later when we include RISK.

Investment Criteria - Payback Period:

• Payback Period

þ Number of years (or months) needed to recover the initial cash investment (or

outlay).

þ Simplest. Does NOT account for time value of money and neglects cash flows

after the payback period.

• Numerical Example (Cafe):

þ You make an initial cash investment of Rs 200,000 to start a cafeteria. You expect net cash flows (cash receipts minus cash expenses) of Rs 10,000 per

month for the first year and Rs 20,000 per month during the second year. How

many months will it take to recover your initial investment?

þ Answer: You expect to make Rs 120,000 by the end of Year 1. You then need

to make Rs 80,000 more for full payback. You will make that much in 4

month. So your Payback Period is 16 months (1 Yr 4 months or 1.33 Years).

þ Question: Is 16 months a long time to get your investment back?

Investment Criteria:

Return on Investment (ROI)

• ROI - Return on Investment

þ Average percentage of investment recovered in cash every

year

o ROI = ( CF / n ) / Io = (CF1+CF2+…)/n / Io

þ CF=cash flow, n= project life Io = investment

þ Does NOT account for Time Value of Money

• Example (Same Cafeteria Project)

þ In the 1st year you expect to make Rs 120,000 (CF1) and in

the 2nd year Rs 240,000 (CF2)

þ ROI = (120,000 + 240,000)/2 / 200,000 = 90%

• ROI should be higher than the Risk Free Rate of Return and the

running business’ ROA.. Is an ROI of 90% considered high?

Investment Criteria - N.P.V:

• NPV (Net Present Value)

þ The value today of the Future Incremental After-tax Net Cash Flows less the initial

investment.

þ The Best Criterion. Accounts for Time Value.

n

NPV = -Io + CFt / (1+i)t = -Io + CF1/(1+i) + CF2/(1+i) 2 + CF3 /(1+i) 3 + …

t =1

whereIo = initial cash investment or outlay

n = life of the project / investment in number of yea rs

CFt = net after-tax annual cash flow ie. CF2 refers to the expected

net cash flow (in Rupees or Dollars) during Year 2 equals

Rs 20,000 per month x 12 months = Rs 240,000

i = Required Rate of Return or Discount Rate

þ Disadvantage of NPV: Requires lots of forecasts and estimates

þ If NPV is a Positive Number, than the Project is acceptable. When comparing mutually

exclusive projects, the project with the highest NPV is preferred.

Investment Criteria - N.P.V (Numerical Example)

• Numerical Example

þ Same Cafeteria Project. In addition you are given that the

Required Rate of Return ( i ) is 10% (ie. Any business

project’s return must exceed 10% because you can get that at

the bank). The project life is 2 years.

þ Answer (simplified solution where monthly cash flows are

annualized):

þ NPV = - 200,000 + 120,000 / (1+ 0.1) + 240,000 / (1+ 0.1)2

þ = - 200,000 + 109,091 + 198,347

þ = + Rs. 107,438 So at end of Year 2, NPV is positive !

þ What does this mean? That according to your cash flow

forecast and required return, two years of running this business

is worth Rs 107,438 in cash to you today.

Investment Criteria

PI - Profitability Index (Cost -Benefit Ratio)

• PI - Profitability Index (Cost-Benefit Ratio)

þ Ratio of PV of future cash flows to initial investment.

Investment Criteria:

PI - Profitability Index (Numerical Example)

• Numerical Example (Cafeteria Project with 2 year life, same

as before)

• P.I. Calculation (Simplified solution where monthly cash

flows are annualized):

Investment Criteria – IRR:

• IRR = Internal Rate of Return

þ The value of “ i ” at which NPV = 0. In other words, a

project’s Break-even Rate of Return on investment

þ In IRR calculations “i” represents the in-built Forecasted

Rate of Return and it is constant for every year in the

project’s life. This is unlike the NPV calculation where “i”

represents the Required Rate of Return and can vary each

year.

þ Computed generally by trial and error (or Iteration) unless

you can solve the NPV equation explicitly for “ i “. Keep

trying different values for “ i “ until NPV is almost exactly 0.

þ How do we know if the IRR of a particular project or

investment is high enough? What can we compare the

IRR to? Discuss later.

Investment Criteria - IRR (Numerical Example):

• Numerical Example (Cafeteria Project same as before). Now set NPV = 0 and

solve equation for IRR (or “ i “). Simplified solution where monthly cash flows are

annualized.

• IRR Equation: NPV = 0= -200,000 + 120,000/(1+IRR) + 240,000/(1+IRR)2

þ We know that i = 10% will give NPV = + 107,438 (NPV is much larger than

zero so try larger “i” like 50% ie. Larger discount rate will bring the NPV value

down)

þ Try i (or IRR) = 50%, then NPV = -200,000 + 120,000/(1+0.5) +

240,000/(1+0.5)2 = -200,000 + 80,000 + 106,667 = -13,333 (smaller than

zero so our guess was a bit high and we need to reduce it)

þ Try i = 43%, then NPV = -200,000 + 120,000/(1.43) + 240,000/(1.43)2 = -200,000

+ 83,916 + 117,365 = + 1,281 (close but a bit high)

þ To fine tune the answer, try i = 43.6% = 0.436 then NPV = -200,000 +

120,000/(1.436) + 240,000/(1.436)2 = - Rs 48 (slightly negative - almost zero)

þ For our example where the cash flows are above Rs 120,000, an error of +/-Rs

48 is relatively small. So basically i = 43.6% = IRR !

LECTURE # 09

NPV - Net Present Value:                                      

• The Most Important Mathematical Skill in this course is understanding the NPV

equation and calculating NPVas reliably as possible. NPV is the Most Important

Criterion.

• The project or investment offering the highest NPVgets the highest rank.

• NPV calculation is Uncertain because based on lots of Estimates:

þ Estimate the Life (n) of project or investment … uncertain

þ Net Annual After-Tax Cash Flow Forecasts (CF) … difficult to estimate and

often wrong

þ Investment Forecast (I)… timing not exactly predictable

þ Estimated Discount Rate (Required Rate of Return or “i”) … changes with the

markets and risk -level from one year to the next so you can use a different

value of “i” for each year in the NPV equation .
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NPV, Value, & Wealth:

• NPV is the basis of estimating the Intrinsic Value of

working Assets (in the form of Investments or Projects)

based on the Net Cash Flows that the working Assets will

generate over their life.

• NPV has a crucial connection with the Objective of

Financial Management

• If a company invests in Projects with Positive NPV then:

the company’s EVA rises by the same value

the company’s MVA or market value rises

the company Shareholders’ Wealth rises

NPV (Savings Certificate Example):

• You invest Rs 100,000 in a Savings Certificate. After 1 Year you receive a coupon

payment (or profit) of Rs 12,000 and you also reclaim you investment (principal).

• Step 1: Identify the Variables: Io = Rs 100,000 CF1=Rs 12,000 Life = n=1year Required

Rate of Return = i =10% (assumed). Annual compounding. CF I1 = Rs 100,000 (Don’t

forget that you get back your principal investment after 1 Year. This is a positive cash

flow and must be discounted back to the present just like any other future cash flow).

• Step 2: Solve the NPV Equation

NPV = -Io + CF1 / (1+ i) + CF I1 / (1+ i)

= -100,000 + 12,000/(1+0.10) + 100,000/(1+0.10)

= -100,000 + 10,909 + 90,909

= + Rs 1,818 NPV positive so investment acceptable

NOTE: PV = NPV + Io = 1,818 + 100,000 = Rs 101,818

NPV Cash Flow Diagram

Savings Certificate Example
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IRR - Internal Rate of Return:

• Very Important & Most Common Calculation-Uses Trial & Error
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• Represents the Break-evenReturnonInvestment

• IRR is a Forecasted Return (derived from the project’s forecasted cash

flows)

UNLIKE the Required Return (like the Discount Rate “i” used in

NPV which is based on market or risk data)

• IRR remains constant (same) for each and every yearover the life of

the project

UNLIKE the Required Return (or Discount Rate) “i” used in

NPV which can be changed independently for each year

• IRR Criteria can give project rankings from NPV Criteria because the

“i” has different meanings for NPV and for IRR.

IRR (Numerical Example):

• Same Savings Certificate Example as before. Except this time,

we do not assume any value for “i” as we had done in the NPV

calculation. We set the NPV = 0 and solve the equation for “i”

(or IRR).

• NPV = 0 = -Io + [CF1 / (1+IRR)] + [ CFI1 /

(1+IRR)]

• 0 = -100,000 + [ (CF1 + CFI1) / (1+IRR) ]

• 0 = -100,000 + [(12,000+100,000) / (1+IRR)]

• IRR= (112,000 / 100,000) - 1 (no need for trial & error)

• = 1.12 - 1.00 = 0.12 = 12 % per annum

Ranking 2 Different Investments

Which Investment is Better?
• Let us rank 2 Mutually Exclusive & Independent Investments usingNPV and

IRR criteria.

þ Mutually Exclusivemeans that you can invest in ONE of the

investments and NOT both.

þ Independentmeans that the cash flows of the two investments are

not linked to each other

• One Investment is the Savings Certificate (which we described earlier) and the

second investment is a Bank Deposit of Rs 100,000 at 10% interest

compounded annually for two years.

NPV & IRR Numerical:

Comparing the 2 Investments

• Bank Deposit Example

þ FV = PV (1+i)n = 100,000 x (1.10)2 =121,000

þ NPV = -100,000 + 10,000/(1.1) + 11,000/(1.1)2 + 100,000/(1.1)2 = 100,000 +

9,090 + 91,736 = +Rs 826

þ IRR: NPV = 0 = -100,000 + 10,000/(1+IRR) + 111,000/(1+IRR)2 … by trial

& error IRR = 10.5%

• Compare the Investment 1 (Savings Certificate) to Investment 2 (Bank Deposit):

Savings Certificate Bank Deposit

þ NPV (i=10% pa) + Rs 1,818 + Rs 826

þ IRR 12% pa 10.5% pa

? Savings Certificate appears to be a better investment because it offers

both a higher NPV and a higher IRR.

Investment Criteria:

IRR Interpretation - How High is High?

Macro Aspects

• Inflation

þ An IRR which is considered low for a medium inflation

country like Pakistan may be considered high for a low

inflation country like USA, Japan, Singapore where inflation

isbelow5%.

• Risk Free Rate of Return

þ Recall our discussion from earlier lecture on Interest Rates

and Money Markets.

þ In Pakistan, we use the Government T-Bill rate which varies

from 7% to 12% per annum depending on the Money

Market. The IRR on investment should be higher than this.

We will talk more about this after we study RISK.

Investment Criteria:

IRR Interpretation (Micro Aspects)

þ ROA & ROE

þ If the Investor has an existing running business that generates cash-flows, then any new project that matches or exceeds the returns of the existing

business is worth considering.

þ Problem: ROA & ROE are Financial Accounting Ratios based on Net

Income (not cash) & Historical Cost or Book Value (not market value)

whereas IRR is based on Cash and Forecasted Market Value.

þ Weighted Average Cost of Capital (WACC) or Hurdle Rate

þ If the Investoras an existing operating business that runs on borrowed

money (or financing) then the Investor (the borrower) bears the cost of interest, say 18% pa in Pakistan. Obviously, the rate of cash generation

should exceed the rate of interest payment. The IRR of a new project

should exceed the WACC. We will discuss this in detail when we study

Capital Structuring.

þ When IRR is above the WACC, the excess return represents surplusthat

increases shareholders’ wealth.

LECTURE # 10

Real Asset Project Cash Flows:

• Real Asset Project Examples:
þ New equipment, machinery, office space, land, and

associated inventory

þ Entire New Business (including all fixed assets and working

capital) !

• How to calculate Cash Flows of a Real Asset Project:

þ Be careful - estimating cash flows is where the biggest errors

are made !

þ Consider only incremental after tax cash flows arising from

that project alone

þ Net After-tax Cash Flows = Net Operating Income +

Depreciation + Tax Savings from Depreciation + Net

Working Capital + Other Cash Flows

Other Cash Flows:

• Other Cash Flows include:

þ EXCLUDE sunk costs already incurred and that have

no market value and can not be recovered ie. A licence

or patent in the company’s name

þ INCLUDE opportunity costs ie. Utilizing existing land

(with a market value) to build a factory

þ INCLUDE externalities ie. Increase in sales of existing

business or the reverse (cannibalization)

 “3 TIME PERIODS” And Affiliated Project Cash

Flows

• Include Cash Flows from all 3 TIMES: Time of

Investment, Life of Project, Termination Date

• Time of Investment:

þ Initial Investment (Io) + Net Working Capital

(Additional or Changes in) - Tax on Sale of Old

Machine (if sold above book value)

• Life of Project:

þ Extra (or incremental) Revenue + Incremental Cost

Saving + Tax Savings from Change in Depreciation

(if increased depreciation)

• Termination Date

þ Salvage Value of Project Assets + Recoverd

Working Capital

Proforma (Forecasted) Cash Flow

A Sample Year in Project’s Life

• Net Operating Income (from Proforma P/L): 1000

þ Cost Savings (2000) + Revenues (1000) –

Expenses (2000)

• Add back Depreciation (non-cash expense): 100

• Add Additional Net Working Capital Required: 200

• Subtract Additional Investments in Fixed Assets (500)

• Add Any Tax Savings from Change in Depreciation 50

• Add Any Cash from Sale of Assets at Salvage Value 100

• Add Any Tax Savings from Gain on Sale of Assets 50

• NET CASH FLOWS 1000

Project Cash Flows Option Value

• Upward Biases

þ When analyzing published Cash Flow Forecasts watch out for “window

dressing” & over-optimistic estimates

• Option Value (To be studied in detail later)

þ Reason why company may invest in Project which have Negative NPV

! ie. China: long term market share over short-term cash flows

þ Hidden in Real Asset Projects & Investments are Future Opportunities

or Options

þ New Projects that expand opportunity also add Option Value and

therefore increase Company Value and Shareholders’ Wealth

þ The choice or option to abandon (or end) a project has an Option Value

also ie. When a project becomes sick and makes losses.

þ Locking up your money & time in a bad project today can reduce y our

Option Value to invest in better opportunities in future !

Special Case - Multiple IRR’s

• Problem of Multiple IRR
þ Arises when there are non-normal cash flows or one or

more net cash outflow at some point in future (in

addition to the initial investment outflow)

þ This creates multiple real roots (or IRR’s) that all

satisfy the IRR equation.

• Example: Initial Investment (outflow) of Rs 100, Net Cash

Receipts (inflow) at Year 1 of Rs 500, and Net Cash

Payments (outflow) at Year 2 of Rs 500.

Multiple IRR - Numerical Example

• IRR Equation:

þ NPV = 0 = -100 + 500/(1+IRR) - 500/(1+IRR)2

þ Solve by Iteration (or Trial & Error):

þ IRR = 38% and 260% approx !!

• What is the right value of IRR?

þ Separate the Cash Inflows and Outflows for each year

and use a market discount rate “k” (or the company’s

cost of capital).

þ Find the Modified IRR (MIRR) using:
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Different Lives NPV - Special Case

• Comparing Projects with Different Lives

þ Common Life Approach:

o Repeat the cash flow pattern of each project over a

horizon that matches the least common multiple of the

lives of the two projects

þ Equivalent Annual ANNUITY (EAA) Approach

o Convert the NPV of each project to an equivalent annuity

o Multiply the simple unadjusted NPV by the EAA

Factor: {[(1+r)n ] / [(1+r)n -1]}

• Take Inflationinto Account

þ Use Inflation Discount Factor: Multiply each future cash

flow term in the NPV equation by the Inflation Discount

Factor: 1 / (1+g)t . Where g = % inflation per year and t =

number of years.

LECTURE # 11

Capital Budgeting

Real Asset Projects

• Evaluating profitable projects and investments in Real Fixed

Assets (and affiliated working capital)

• Importance of good Cash Flow forecasts and accurate

Proforma Cash Flow Statement:

þ Cover the entire Life of the Project (3 Time Periods)

þ Net After-tax Cash Flows = Net Operating Income +

Depreciation + Tax Savings from Depreciation + Net

Working Capital + Other Cash Flows

þ Other Cash Flows: Include Opportunity Costs and

Externalities but Exclude Sunken Costs.

Major Capital Budgeting Criteria:

• 2 Major Criteria: NPV (the best) & IRR

þ Combined View: NPV Profile (NPV vs i Graph)

• Multiple IRR:

þ Standard NPV Equation gives wrong multiple answers

þ Use the MIRR Equation: Separate the Incoming and

Outgoing Cash Flows at each period in time. Discount all

the Outflows to the present and Compound all the Inflows

to the termination date. Assume reinvestment at a Cost of

Capital or Discount Factor (or Required Return) such as

the risk free interest rate.

Multiple IRR – Example:

• Numerical Example: A project with the following cash

flows: Initial Investment = - Rs100, Year 1 = +Rs500,

Year 2 = -Rs500

• IRR Equation: NPV = 0 = -100 + 500/(1+IRR) -500/(

1+IRR)2 . From Iteration, IRR = 38% and 260%

NPV - Ranking Projects with Different Lives

• NPV of Projects with Different Lives

þ Common Life Approach: Find least common multiple for common

life. Repeat the cash flow pattern of the project back to back to

cover common life. Compute the NPV of each project over the

common life and choose the project with the highest NPV.

þ Equivalent Annual ANNUITY (EAA) Approach: Find out what

yearly annuity gives the same NPV. Compare annual annuity of

each project and choose the highest. Note: Equivalent perpetuities

can also be compared since life spans are identically infinite.

Different Lives NPV – Example:

• 2 Projects with following Cash Flows:

þ Project A: Io= - Rs100, Yr 1 = +Rs200

þ Project B: Io= - Rs200, Yr1= +Rs200, Yr2= +Rs200

• Simple NPV Computation (assume i=10%):

þ NPV Project A = -100 + 200/1.1 = + Rs 82

þ NPV Project B = -200 + 200/1.1 + 200/(1.1)2 = +Rs 147

• Conclusion from Simple (or Normal) NPV Calculation is that Project

B is better. BUT Project Lives are different !

Different Lives NPV - Example

Common Life Approach

• Common Life Approach

þ Common Life = 2 Years (because this is the shortest

cycle in which both project lives can exactly be

replicated back to back).

Different Lives NPV - Example

Common Life Approach

• Common Life (C.L.) NPV’s

þ Project A C.L. NPV = -100 + [(200-100)/1.1] +

200/(1.1)2 = +Rs 156

þ Project B C.L. NPV = Same as before = +Rs 147

• Now our conclusion has changed ! After doing the

Common Life NPV, Project A looks better.

• The Simple NPV of Project A was + Rs 82 but after

increasing its life to match Project B’s, the NPV of Project

A increased.

Different Lives NPV - Example

Equivalent Annual Annuity Approach

• Start with the Simple (or Normal) NPV’s calculated earlier (at i =

10%):

þ Project A Simple NPV = + Rs 82

þ Project B Simple NPV = + Rs 147

• Multiply the Simple NPV of each project by the EAA FACTOR = (1+

i) n / [(1+i) n -1] where n = life of project & i=discount rate

þ Project A’s EAA Factor = 1.1 / (1.1-1) = 11

þ Project B’s EAA Factor = 1.1 2 / (1.12-1) = 5.76

• Final step is to compute the EAA for each project:

þ Project A’s EAA = Simple NPV * Factor = 82*11= + Rs 902

þ Project B’s EAA = 147*5.76 = + Rs 847

• Conclusion: Project A is Better. Same conclusion as Common Life

Approach but of course the numbers for EAA and NPV are

different .

Different Lives

& Budget Constraint

• In comparing two projects or assets (ie. Sewing or Printing Machines) with different

lives:

þ Disadvantage of project with very long life: Does not give you the opportunity (or option) to replace the equipment quickly in order to keep

pace with technology, better quality, lower costs

þ Disadvantage of project with very short life : Your money will have to be

reinvested in some other project with an uncertain NPV and return so it is risky. If a good project is not available, the money will earn only a

minimal return at the risk free interest rate.

• Use Common Life and EAA Techniques to quantitatively compare such Projects

• Ideal Case: So far our Capital Budgeting Criteria have assumed NO Budget

Constraints

• Budget Constraint: In practical life, individuals and companies have a limited

amount of money and limited human resources. This prevents them from

undertaking projects with high positive NPV’s that would have added value and maximized shareholder wealth !!

LECTURE # 12

Capital Budgeting

Real Asset Projects

• Evaluating profitable projects and investments in Real Fixed

Assets (and affiliated working capital)

• Importance of good Cash Flow forecasts and accurate

Proforma Cash Flow Statement:

þ Cover the entire Life of the Project (3 Times)

þ Net After-tax Cash Flows = Net Operating Income +

Depreciation + Tax Savings from Depreciation + Net

Working Capital + Other Cash Flows

þ Other Cash Flows: Include Opportunity Costs and

Externalities but Exclude Sunken Costs.

Major Capital Budgeting Criteria:

• 2 Major Criteria: NPV(the best) & IRR

þ Combined View: NPV Profile (NPV vs i Graph)

• Special Cases:

þ Multiple IRR: Use the MIRR Equation to adjust IRR: Separate the

Incoming and Outgoing Cash Flows at each period in time. Discount all

the Outflows to the present and Compound all the Inflows to the

termination date. Assume reinvestment at a Cost of Capital or Discount

Factor (or Required Return) such as the risk free interest rate.

þ Different Lives: Use Common Life or EAA Approach to adjust NPV

Practical Capital Budgeting

Budget Constraint

• Ideal Case: So far we assumed NO Budget Constraints (or Limits) in Capital

Budgeting Criteria

• Practical Life (Real World):

þ Capital Budgeting Decision-Making is divided into 2 categories

according to Criticality & Size of Investment:

o Mandatory (Critical & Necessary for Business and Legal): CEO

o Discretionary (R&D, Growth Projects) Investments: Senior Mgmt

þ Managers use NPV, % Budget Utilization, IRR, and Payback Period

criteria to decide which projects to invest in.

þ Budget Constraint: Individuals and Companies have limited money so

they can’t invest in all the good projects they want to. This shortage of

funds means shortage in cash-equivalents, retained earnings, common

equity, and/or debt.

Capital Rationing:

• Capital Rationing: You may not be able to invest in the

project that offers the highest NPV.

þ Budget Constraint: lack of money or “fear of debt”

þ Human Resource Constraint: lack of skilled managers

þ Capital Rationing can become an obstacle to

Shareholders’ Wealth Maximization

• How do you pick the best project under Capital Rationing?

Capital Rationing - Numerical Example:

• Example: 4 Projects (mutually exclusive real asset projects) to

choose from. Total budget is Rs. 1000

• Project
Io=Investment (Rs) 

IRR 

NPV(Rs)

þ A: 


200 


40% 

300

þ B: 


100 


40% 

300

þ C: 


300 


35% 

200

þ D: 


800 


30% 

600

Capital Rationing - Numerical Example:

• Can NOT Pick all 4 Projects because the Budget Constraint is

1000 and the total investment in all 3 Projects is 1400

(=200+100+300+800).

• Option 1: Pick Projects A,B, & C because they have the highest

IRR’s.

þ Budget Utilization = 200+100+300 = 600 (out of 1000)

þ Total NPV = 300+300+200 = 800

þ Average IRR = 38% = (40+40+35)/3 Non-weighted
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Capital Rationing - Numerical Example

• Option 2: Pick Projects A and D because they have the

highest NPV’s.

þ Budget Utilization = 200+800 = 1000

þ Total NPV = 300+600 = 900

þ Average IRR = 35%

• Option 3: Pick Projects B and D because they have the

highest NPV’s.

þ Budget Utilization = 100+800 = 900

þ Total NPV = 300+600 = 900

þ Average IRR = 35%
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Capital Rationing - Numerical Example

• Summary: Budget Utilization NPV Avg IRR

• Option 1 Rs.600 (60%) Rs.80038%

• Option 2 Rs.1000 (100%) Rs.90035%

• Option 3 Rs.900 (90%) Rs.90035%

• The Most Important Criteria

þ Maximum NPV and Maximum Budget Utilization

þ Option 1 has highest IRR (38%) but utilizes only 60% of the

Budget. 40% of the available capital is wasted and earns

risk free return (in a bank account) of only 10%. IRR is not

as important as % Budget Utilization.

• Best Capital Budget Portfolio is Option 2 (Projects A & D)

3 Types of Problems:

• 3 Types: Size Difference, Timing Difference, and Different

(or Unequal) Lives

• Size Difference (in Investment Outlay)

þ Difference in initial investment (or outlay) means

different extend of budget utilization.

þ Where do you invest the un-utilized money or left -over

portion of the budget? Money that is not generating a

good return is being wasted and eaten by Inflation !

• Example: Budget Size is Rs 1,500

þ Project A Cash Flows: Io= Rs200, Yr 1 = + Rs300

o NPV = Rs 73 (at i=10%) IRR = 50%

þ Project B Cash Flows: Io= Rs1,500, Yr 1 = + Rs 1,900

o NPV = Rs 227 (at i=10%) IRR = 27%

Timing Difference Problems:

• A good project might suffer from a lower IRR even though

its NPV is higher.

þ Reason: It receives its larger cash flows later in time.

• Example: Budget = Rs 2,500

þ Project A Cash Flows: Io= -Rs1,000, Yr1=+Rs100,

Yr2=+Rs200, Yr3=+Rs2,000 (late large cash flow)

o NPV = + Rs 758 (at i=10%) IRR = 35%

þ Project B Cash Flows: Io= -Rs1,000, Yr1=+650,

Yr2=Rs650, Yr3=Rs650 (Annuity)

o NPV = + Rs 616 (at i=10%) IRR = 43%

• Choose Project A. Use the NPV Criteria.

Different Lives Problem:

• In comparing two projects or Assets (ie. Sewing Machines or

Printing Machines) with different lives:

þ Disadvantage of project with very long life: Does not give

you the opportunity (or option) to replace the equipment

quickly in order to keep pace with technology, better quality,

lower costs

þ Disadvantage of project with very short life: Your money

will have to be reinvested in some other project with an

uncertain NPV and return so it is risky. If a good project is

not available, the money will earn only a minimal return at

the risk free interest rate.

• Use Common Life and EAA Techniques to quantitatively

compare such Projects

LECTURE # 13

Securities:

• Securities : pieces of legal contractual paper that represent

claim against assets

þ Direct Claim Securities:

o Stocks: equity paper representing ownership,

shareholding. Appears on Liabilities side of Balance Sheet

o Bonds: debt paper representing loan or borrowing.

þ When you are Issuing Bonds (ie. Borrowing money)

then the Value of Bonds appears under Liabilities side

(as Long Term Debt) of Balance Sheet.

þ If you are Investing (or buying) Bonds of other

companies then their Value appears under Assets side

(as Marketable Securities) of Balance Sheet.

• Value of Direct Claim Security is directly tied to the value of the

underlying Real Asset.

Bond Concept Textile Weaving Factory Case Study:

• A Textile Weaving Factory uses thread to make cotton fabric and then sells cotton fabric

to earn cash receipts. It needs Rs 1 million to make a Capital Investment in looms and

machinery.

• It can raise money for a period of 1 year by Debt Financing by Issuing a 1 year

Mortgage Bond whereby it pays the Lender (ie. Investor or Bondholder) 15% pa

Coupon Interest Rate.

• The Lender’s (or Bond Holder’s or Investor’s) money is protected because the

Mortgage Bond is Backed (or Secured) by Real Property such as the land, factory

building, and machinery.

• Upon Maturity, after 1 year, the Bond Issuer will return the Par or Face Value (or

Principal Amount of Rs 1 million) to the Lender.

Bond Concept:

• Why raise money through a Debt (ie . Bond) rather than through Equity

(ie. Shares or Stocks)?

þ If the Company raises money using Bonds, then it will have to pay a

fixed amount of interest (or mark-up) regularly for a limited

amount of time. But failure to pay interest can force company to

close down.

þ If the Company raises money using Equity, then it is forced to bring

in new shareholders who can interfere in the management and

will get a share of the net profits (or dividends) for as long as the

company is in operation ! The amount of dividends can vary.

• The Value of the Bond can be calculated from the Cash Flows attached to

the Bond. Those Cash Flows depend on the Cash Flows from the Real

Business ie. The textile factory’s cash flows from sale of fabric. This is

why the Bond is called a Direct Claim Security whose value depends on

the value of some underlying real asset.

Bond (TFC) Concept:

• A Limited Company can raise money by Issuing (or selling) Debt in the form

of Bonds (similar to TFC’s in Pakistan). In Pakistan, the Par Value (or Face

Value) of each TFC is generally Rs 1000. The Life of a Bond is generally

limited (or finite) ie. 1 year, 3 years, 5 years,...

• As the financial health (cash flows and income) of the company changes

with time, the Market Value (or Price) of the Bond changes (even though

its Par Value is fixed). Market Prices also change depending on the

Supply-Demand for the Bond (or TFC) and Investors’ Perception.

• TFC’s of Listed Public Limited Companies are traded in the Stock Exchange

like KSE (Karachi Stock Exchange), LSE (Lahore), ISE (Islamabad).

Bonds: Definition:

• Bond is a type of Direct Claim Security (a legal contractual

paper) whose value is secured by Real Assets owned by the

Issuer.

• Bond is Issued by the Issuer (or Borrower) to the Bondholder

(or Lender or Investor or Financier) in exchange for the cash.

• Borrowers and lenders can be individual persons or companies

or governments.

• Examples: Term Finance Certificate (TFC issued by Public

Listed Industrial Companies), Defense Saving Certificate (DSC

issued by Government), T -Bill (issued by Government)

• Bond is a Legal Contractual Paper Certificate that represents

Long Term Debt (or Long-term Promissory Note)

þ Bond paper contains legal & numerical points

Bonds: Numerical Features:

• Maturity or Tenure or Life: Measured in years. On the Maturity

Date when the bond expires, the Issuer returns all the money

(Principal/par and Interest/coupon) to the Investor (thereby

terminating or Redeeming the bond) ie. 6 months, 1 year, 3 years, 5

years, 10 years, …

• Par Value or Face Value: Principal Amount (generally printed on

the bond paper) returned at maturity ie. Rs 1,000 or Rs. 10,000.

Contrast this to Market Value (or Actual Price based on

Supply/Demand) and Intrinsic or Fair Value (estimated using Bond

Pricing or Present Value Formula)

• Coupon Interest Rate: percentage of Par Value paid out as intere st

irrespective of changes in Market Value ie. 5 % pa, 10 % pa, 15%

pa, … etc. Coupon Receipt = Coupon Rate x Par Value. Coupon

Receipts can be paid out monthly, quarterly, six-monthly,

annually… etc. Contrast to Market Interest Rate (macro-economic).

Bonds: Characteristics & Legal Points:

• “Indenture”: Long Legal Agreement between the Issuer (or Borrower) and the Bond

Trustee (generally a bank of financial institution that acts as the representative for all

Bondholders).

þ Basically protects Bondholders from mis-management by the bond issuer,

default, other security holders, etc.

• Claims on Assets & Income: Bondholders have the First Claim on Assets in case the

company closes down (Before Shareholders).

þ The Financial Charges due to Bond Holders must be paid out from the

Income before any Net Income can be distributed to Stockholders in the form of Dividends (see P/L Statement).

þ If Issuer (or Borrower) does not pay the interest to the Bondholder (ie . Default), then the firm can be legally declared Insolvent, Bankrupt, and

forced to close down.

Bonds: Characteristics & Legal Points:

• Security: Mortgage Bonds are backed by real property (ie.

Land, building,, machinery, inventory) whose value is

generally higher than that of the value of the bonds issued.

Debentures and Subordinated Bonds are not secured by

real property but they are backed by personal and corporate

guarantees and their security and value is tied to the

anticipated future cash in-flows of the business.

• Call Provision: The right (or option) of the Issuer to call

back , redeem, or retire the bond by paying-off the

Bondholders before the Maturity Date. When market

interest rates drop, Issuers (or Borrowers) often call back

the old bonds and issue new ones at lower interest rates.

Bond Ratings & Risk:

• Bonds are rated by various Rating Agencies:

þ Internationally: Moodys, S&P.

þ In Pakistan: Pacra, VIS.

• Based on future Risk Potential of the company that is the Issuer of

the bond.

• Bond risk increases with:

þ operating losses (check Cash Flow Statement and P/L)

þ excessive borrowings or debt (check Balance Sheet)

þ large variations in income

þ small size of business

þ country and foreign exchange rate risk

• International Bond Rating Scale (starting from the best or least risky):

AAA, AA, A, BBB, BB, B, CCC, CC, C, D. Also + is better and - is

worse. So A+ is better than A. A - is worse than A.

Types of Bonds:

• Mortgage Bonds: backed & secured by real assets

• Subordinated Debt and General Credit: lower rank and claim

than Mortgage Bonds.

• Debentures: not secured by real property, risky

• Floating Rate Bond: coupon rate not fixed

• Eurobonds: issued from a foreign country

• Zero Bonds & Low Coupon Bonds: no regular interest

payments (+ for lender), not callable (+ for investor)

• Junk Bonds & High Yield Bonds: high-risk debt with rating

below BB by S&P

• Convertible Bonds: carry option to convert to equity

LECTURE # 14

Review of Bond Concepts:

• Financing Ways: Stocks (Equity) vs Bonds (Debt)

• Direct Claim Securities

þ Bond Value derived from Cash flows from underlying real assets of

company. Fair Price of Bond computed using old PV equation using DCF

technique.

• Bond Characteristics

þ Par / Face Value vs Market Price vs Fair Price

þ Coupon Rate vs Market / Macro Interest Rate vs rD

þ Maturity Date or Life: 2 cash in-flows at maturity

þ Security

þ Claim on Income & Assets: Bond -holders vs Stock -holders

þ Indenture

þ Call Option: option of bond issuer (borrower)

• Bond Rating Scale & Risk: AAA, AA, A, BBB, …

• Types of Bonds

þ Mortgage vs Debenture

þ Short vs Long Bonds

Recap of Valuation:

• Definition of Value

þ Market Value: Demand / Supply, Investor Confidence & Psychology

þ Book Value

þ Liquidation Value

þ Fair or Intrinsic Value (most important)

o Use NPV / DCFCalculations

• Real Asset Valuation

þ Use Capital Budgeting (NPV / DCF) Techniques

• Value of a Direct Claim Security such as a Bond (whose direct cash flows the form of

Coupon Receipts and Par Recovery) is directly tied to the Value of the Underlying

Real Assets of the Business (whose operations generate cash receipts from sales of

goods and services)
Bond Valuation - Cash Flows:

• For a Bondholder (or Investor), the Intrinsic Value or Fair Price of a

Bond is equal to the Present Value of its Expected Future Cash Flows

• The Future Cash Flows from a bond are simply the regular Coupon

Receipt cash in-flows over the life of the Bond. But, at Maturity Date

there are 2 Cash In-flows: (1) the Coupon Receipt and (2) the

Recovered Par or Face Value (or Principal)

• Start with the old PV Formula !

Bond Valuation (PV) Formula:

• Old PV Formula (Note: NPV = -Io + PV):
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• Apply NPV Formula to Bond Valuation:

þ NPV = Intrinsic Value of Bond or Fair Price (in rupees) paid to invest in the bond. It is the

Expected or Theoretical Price and NOT the actual Market Price.

þ rD = Bondholder’s (or Investor’s) Required Rate of Return for investing in Bond (Debt).

Derived from Macroeconomic or Market Interest Rate . Different from the Coupon

Rate !

þ Recall Macroeconomic or Market Interest Theory: i = i RF + g + DR + MR + LP + SR

þ CF = cash flow = Coupon Receipt Value (in Rupees) = Coupon Interest Rate x Par Value .

Represents cash receipts (or in-flow) for Bondholder (Investor). Often times an ANNUITY

pattern. Coupon Rate derived from Macroeconomic or Market Interest Rate.

þ On the Maturity Date(n) 2 Cash Flows take place. Here CF represents the Coupon Receipt

AND the Recovered Par Value (or principal amount in Rupees) which is returned to the

Bondholder. n = Maturity or Life of Bond (in years)

Bond Pricing Theory:

1. In well-functioning or Efficient Markets where information is quickly and widely

available to most, the Bond Market prices bonds fairly. In other words, the Market

Price = Fair Price.

2. When Market Interest Rate (ie. Investors’ Required Rate of Return) Increases, the

Value (or Price) of Bond Decreases. Check using formula. Known as Interest

Rate Risk

3. When Market Interest Rate < Coupon Interest Rate, Market Value (or Price)

of Bond > Par Value. This is known as a Premium Bond. If Required Rate =

Coupon Rate then Market Value = Par Value. Check using formula. As Maturity

Date approaches, Market Value of Bond will approach its Par Value. Note: Market

Rate varies but Coupon Rate is fixed.

Long Bond - Risk Theory:

• Interest Rate Risk for Long Term Bonds (ie. 10 year bonds) is MORE than

the Interest Rate Risk for Short Term Bonds (ie. 1 year bonds) provided the

coupon rate for the bonds is similar.

• So, the impact of interest rate changes on Long Term bonds is greater. Long

Term Bond Prices fluctuate more because their Coupon Rates are fixed (or

locked) for a long time even though Market Interest Rates are fluctuating

daily; therefore the price of Long Bonds has to constantly keep adjusting.

Bond Portfolio Theory:

• Changes in Market / Macro Interest Rates have 2 Major Impacts on the Portfolio

(collection of bond investments) of the Bondholder:

þ (1) Interest Rate Risk (Value of Bond Portfolio Drops if interest rates

Rise) and

þ (2) Reinvestment Risk (Overall Rate of Return (or Yield) on the Bond

Portfolio Rises when interest rates Rise because when old bonds mature,

bondholders are forced to invest in bonds at lower coupon rates).

• Interest Rate Tradeoff: The 2 Effects Cancel Each Other Out. When Market Interest

Rates Rise, Bond Prices Drop (Interest Rate Risk Goes Up) BUT Overall Returns on

future reinvestment in bonds go up (ie. Reinvestment Risk Goes Down).

• Bond Maturity (Life) Tradeoff: SHORT-life bonds (ie. 1 year) have LESS Interest Rate

Risk than LONG Bonds (ie. 10 years) but the Short-life bonds have MORE

Reinvestment Rate Risk.

Bond Valuation - Café Case Study:

• Cafe / Canteen Example : You do not have enough money to start your business

so you approach a bank. The bank offers to lend you Rs 100,000 and you sign a

bond paper. The bank asks you to issue a bond in their favour on the following

terms required by the bank:

þ Par Value = Rs 100,000 (ie. Loan Principal amount)

þ Maturity = 2 years

þ Coupon Rate = 15% mark-up paid at end of each year

þ Security = Property Deed for the canteen space

Note: This is a simplified case where we are treating a short -term

bank loan like a Bond.

Bond Valuation - Café Example:

• For the Bank, what is the Valueof Investing in a Bond with you?

• CF = Cash Flow = Coupon Value = Coupon Rate x Par Value = 15% x Rs 100,000 =

Rs15,000 pa. The bank will receive Rs 15,000 in interest every year for two years from

you because you have agreed to pay 15% mark -up.

• Assume the Bank’s Required Return ( r D ) = 10% pa. The bank’s opportunity cost is 10%

because it can earn this much by investing risk free in T-bills

• Now compute the PV or Fair Price of Bond:

þ PV = 15,000 / 1.1 + 15,000 / (1.1)2 + 100,000 / (1.1)2 = 13,636 + 12,397 + 82,645

= +Rs. 108,678 (= PV and NOT NPV !)

• So, what is the Value of this Financing Deal to the Bank? Lending (ie. negative Rs

100,000) to you today at 15% mark -up for 2 years is worth positive Rs 108,678 to the

bank today, ie. A net gain in value for the bank. BUT, if some other bank offers to pay

Rs 110,000 to this bank to buy this deal from them, then this bank should sell !

LECTURE # 15

Bond Valuation Formula Recap:

• Old PV Formula (Note: NPV = -Io + PV):
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• Apply NPV Formula to Bond Valuation:

þ NPV = Intrinsic Value of Bond or Fair Price (in rupees) paid to invest in the

bond. It is the Expected or Theoretical Value and needs to be compared to the

Market Price. Different from the Par (or Face) Value which is printed on the Bond

paper.

þ rD = Bondholder’s (or Investor’s) Required Rate of Return for investing in

Bond (Debt). DIFFERENT from the Coupon Rate and the Market /

Macroeconomic Interest Rate !

þ There are basically 2 kinds of Cash Flows: (1) Annuity From Fixed Regular

Coupon Receipts (CF= Coupon Rate x Par Value) and (2) Single Cash Flow From

Par Value (or Initial Investment) Returned to the Investor on maturity.

Bonds - Savings Certificate Example Multiple

Compounding

• Defense Savings Certificates: Suppose that you invest in a

Defense Savings Certificate whose Par Value is Rs

100,000. The Bond Issuer is the Government of Pakistan.

The Certificate has small detachable coupons.

þ You (as the Bondholder or Investor) can present one

Coupon at the end of every month and receive Rs 1,000

cash. After 1 year, you will be repaid your Principal

Investment (or Par Value) of Rs 100,000.

þ Assume your Required Return (rD) is 10% pa.

þ What is the Present Value of this Investment to you?

Bonds - Savings Certificate Example:

Old Approach : 1 Annual Coupon

• We solved a problem similar to this where we had to

calculate the NPV of the Defense Savings Certificate with

1 Annual Coupon payment after 1 year.

• We arrived at the following approximate answer:

• NPV = -Io + CF1 / (1+ i) + CFI1 / (1+

i)

• = -100,000 + 12,000/(1+0.10) +

100,000/(1+0.10)

• = -100,000 + 10,909 + 90,909

• = 1,818 (NOTE: PV = NPV + Io = 10,909 +

90,909 = 101,818)

• But this is NOT the correct exact answer to our present

example because it ignores monthly compounding.

Bonds - Savings Certificate Example

Accurate Solution - Monthly Compounding

• The Accurate solution to the Savings Certificate Example with Monthly

Coupons requires us to use a monthly cash flowdiagram and do monthly

discounting.

• There is an Annuity Stream of 12 Coupons (Cash Inflows) of Rs 1,000 each

at the end of every month

• There is a final Cash Inflow worth the Par Value of Rs 100,000 at the end of

the 12th month .

• The Cash Flow Diagram for Bonds is a Combination of 2 Flows: (1) an

Annuity Stream (of Coupon Receipts) every month for 12 months and (2) One

Par Receipt at the end of the 12th month. You can draw their individual Cash

Flow Diagrams and then add them up later. You can compute their PV’s separately and then add them up later
Bonds - Savings Certificate Example:

Multiple Compounding
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Use Monthly Basis for this example. n = 1 year m = 12 months

CCF = Constant Cash Flow = Rs 1,000 = Monthly Coupon

rD = Annual Nominal Required Rate of Return for investment in

Bond (Debt) = 10% pa.

Periodic Monthly Required Rate of Return is rD/m = 10/12 = 0.833 %

= 0.00833 p.m. m = 12 months

• The Cash Flow Diagram for Bonds is a Combination of 2 Flows: (1) an

Annuity Stream (of Coupon Receipts) every month for 12 months and (2)

One Par Receipt at the end of the 12th month. You can compute their PV’s

separately and then add them up later

Bonds - Savings Certificate Example:

Monthly Compounding

• Coupon Annuity Cash Flow Receipts

þ FV = 1,000 x [ (1.00833)12- 1] /0.00833 = +Rs 12,566 (at the end of 1

year)

þ PV (Coupons Annuity) = FV / (1 + rD/m )nxm

þ = 12,566 / (1.00833)12 = +Rs 11,374

• Final Par Value Cash Flow Receipt

þ FV = 100,000 (at the end of 1 year)

þ PV(Par) = 100,000 / (1.00833)12 = +Rs 90,522

• PV = PV(Coupons Annuity) + PV (Par) = 11,374 + 90,522

• = + Rs 101,896 (Final Answer)

• So this Certificate is worth Rs 101,896 to you today. It is worth more than

the Market Price (Rs 100,000). So it is a good investment.

• NOTE: Our answer is slightly higher than what we got when we used

Annual compounding (Rs 101,818).

Bond Yield to Maturity (YTM):

• We can calculate the Value of our Investment in Bonds. But how can we compute its Rate

of Return? Both are important whether you are talking about Investment in Real

Assets or Securities.

• The most common way to compare the Overall Rate of Return of different Bonds is to

compare their YTM’s.

• YTM similar to IRR from Capital Budgeting when we set NPV=0 and solved for “i”!

• Set the PV Equation for Bond Valuation equal to the Present Market Price and solve for

“rD”. Use Trial and Error or Iteration. The value of “rD” that gives PV = Market Price is

the YTM for that Bond.

Bond YTM – Example:

Term Finance Certificate (TFC)

• The TFC (a kind of Bond) of Company ABC is traded in the Karach i Stock Exchange

for Rs 900. The Par Value of the TFC is Rs 1,000. The Coupon Rate is fixed at 15%

pa. Coupons are paid annually. The TFC will Mature after exactly 2 Years (it is a 5

Year Bond issued 3 Years ago). What is the Overall Expected Rate of Return (ie.

YTM) offered by this TFC?

• Market Price (Rs 900) is LESS than its Par Value (Rs 1,000). This Bond is selling at a

Discount. Why? Possibly Interest Rate Risk. Market Interest Rate rises above TFC’s

Fixed Coupon Rate so Market Price of the TFC falls below Par. Note: when Market

Interest Rates rise, Required Rate of Return (r D ) for Investors rises. But, Coupon

Rate fixed by Bond Issuer at time of issue.

• The Expected (or Promised) Rate of Return for Investors is the Yield to Maturity

(or YTM).

Bond YTM - TFC Example:

• Compute the Overall Return (or YTM) for the TFC using the Old IRR-like

Approach:

PV = Market Price = Rs 900

Par Value=Rs 1,000. Receive this after 2 Years (remaining life)

Annual Coupons =Coupon Rate x Par =15%x1,000 = Rs 150

r D = Minimum Return Required by the Investors investing in

the Bond Market = YTM. This is unknown in the equation.

PV = 900 = 150 / (1+ r D ) + 150 / (1+r D ) 2 + 1,000 / (1+r D ) 2

900 = 150 / (1+ r D ) + 1,150 / (1+r D ) 2 . Use Trial & Error

r D > 15%: Try r D = 20%: PV = 924 (close)

Try r D = 21%: PV = 909 (closer)

YTM = 21.7%: (Gives PV=Rs 900)

Other Bond Yields:

• YTM: Expected (or Promised) Rate of Return for Investors in the Market provided

you hold Bond to Maturity. BUT, if the Bond is Called (by the Issuer) before the

Maturity or if you sell the Bond before Maturity, then YTM Equation will change:
• YTM =Total or Overall Yield = Interest Yield + Capital Gains Yield

• TFC Example Total Yield = YTM = +21.7%

• Interest Yield or Current Yield = Coupon / Market Price

• TFC Example Interest Yield = Rs 150 / Rs 900 = +16.7% pa

• Capital Gains Yield = YTM - Interest Yield

• TFC Example Capital Gains Yield = 21.7% - 16.7% = +5 %

LECTURE # 16

Recap of Securities:

• Securities : pieces of legal contractual paper that represent ownership claim against

assets

þ Direct Claim Security:

o Stocks: equity paperrepresenting ownership,

shareholding.

þ When you are Issuing Equity(ie. raising capital) then

the Value of Equity appears under Liabilities side (as

Equity) of Balance Sheet.

þ If you are Investing (or buying) Equity shares of

some other company, the Value appears under Assets

side (as Marketable Securities) of Balance Sheet.

o Bonds: debt paper representing loan, borrowing, or

financing.

• Value of Direct Claim Security is directly tied to the value of the underlying Real

Asset.

Equity Concept:

• Why raise money through Equity (ie. Shares or Stocks) rather than Debt (ie.

Bonds or Loan)?

þ If the Company raises money using Equity, then it brings in new

shareholders who can interfere in the management and get a share of the

net profits for as long as the company is in operation !

þ If the Company raises money using Bonds, then it will have to pay a fixed

amount of interest (or mark -up) regularly for 2 Years. If the Company

does NOT pay on time, you are declared Defaulter and your business can

be closed and the Lenders (Bondholders) can sell the company’s assets to

recover their money.

• The Value(or Price) of the Share (or Stock) can be calculated from the Cash

Flows attached to the Share. Those Cash Flows depend on the Cash Flows

from the Real Business - for example, a textile factory’s cash flows from sale

of fabric. This is why the Share is called a Direct Claim Security whose value

depends on the value of some underlying real asset.

Share Concept:

• A Limited Company can raise money by Issuing (or selling) Equity in the form of Shares. In

Pakistan, the Par Value (or Face Value) of each share is generally Rs 10. The Life of a Share

is considered Perpetual (or never-ending “going concern”) unless of course the company

closes down or goes bankrupt.

• As the financial health (cash flows and income) of the company changes with time, the

Market Value (or Price) of the Share changes (even though its Par Value is fixed). Market

Prices also change depending on the Supply -Demand for the share and also speculation or

satta.

• Shares of Listed Public Limited Companies are traded in the Stock Exchange like KSE

(Karachi Stock Exchange), LSE (Lahore), ISE (Islamabad). You can buy / sell shares

over the phone &/or computer through your Broker whose agents / Jobbers are trading

at the exchange. You make payments to your Broker through a Brokerage Account at

one of the banks in the Stock Exchange or through cash soon after the trade is made.

• Shares of Private Limited Companies (which are not listed) can also be bought and sold

privately and the Corporate Law Authority and Registrar Joint Stock Companies need

to be informed.

Types of Equity - Common Stock:

• Common Share (or Common Stock)

þ Most common kind of equity

þ Common Shareholders are Owners who have Voting

Rights in management decisions.

þ Common Shareholders are owners who receive a

Dividend (share of the Profit or Net Income

proportionate to their shareholding) which VARIES

depending on the Net Income for that year and the

decision of the Board of Directors regarding how much to

Retain and Reinvest.

Types of Equity - Preferred Stock:

• Preferred Share (or Preferred Stock)

þ This kind of Equity is rare. Preferred Shareholders get a

preference (or priority) over the Common Shareholders in

recovering their money if the company goes bankrupt.

Although Preferred Shareholders are owners, they may not

get voting rights.

þ Hybrid Equity. Mix of Bond and Share. Preferred

Shareholders receive a FIXED Regular Dividend (similar to

the Coupon for a Bondholder).

• Value of a Share (which is a Direct Claim Security) can be

estimated based on the Cash Flows (Dividends and Capital

Gain) that is generates. A Share generates Cash Dividends

just like a Real Asset Project generates Cash Income.

Share Price Valuation - Preferred Stock:

• Perpetual Investment with Fixed Regular Dividends

þ Perpetual Investment means you are considering buying this Stock and

keeping it forever !

þ PV = Po* = DIV 1 / r PE where r PE = Minimum Required Rate of

Return on Preferred Stock Equity for the individual investor, PV =

Present Market Value (or Estimated Present Price) which depends on DIV

1 = Forecasted Future Dividend in the next period ( ie. Year 1 and all other

years since DIV 1=DIV2= DIV3=...) Basically Perpetuity Formula.

• Finite Investment

þ Finite Investment means you plan to buy this Stock and then sell it in a few

days or years (n). Formula similar to Bond.

þ PV = Po* = DIVt / (1+ rPE) t + Pn/ (1+ rPE) n . t=year. Sum from t

= 1 to n. Pn= Final Expected Selling Price

þ PV (Share Price) = Dividend Value + Capital Gain /Loss. Dividend Value

from Dividend Cash Stream and Capital Gain /Loss from Difference between

Buying & Selling Price.

Preferred Stock - Numerical Example:

• Company ABC Preferred Stock is traded in the Lahore Stock

Exchange and has a Market Price of Rs 13. The Company has

fixed the Dividend to be Rs 2 per share. The Par Value of

each share is Rs 10. You expect the Price to be Rs 13 after 2

years. As the investor, you expect a Minimum Required

Return of 10% because you can earn that much from a bank

deposit account almost risk free. BUT, Stocks are generally

more risky investments than bank deposits SO you will only

invest in risky stock IF the expected return is higher than 10%

- lets say 15%. Calculate the Fair (or Expected) Price of the

Preferred Stock.

• NOTE: We will discuss RISK in detail later in course.

• Perpetual Investment in Preferred Stock:

þ PV = DIV 1 / r PE = Rs 2 / 15% = 2 / 0.15 = Rs13.33

þ The Fair (or Intrinsic Value) of the Share to You is Rs 13.33. The

Market Value is Rs 13. So, the Share is worth more to You than its

price in the market. It is Undervalued and you will gain value by

buying it.

• Finite Investment in Preferred Stock:
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• In our example, Perpetual Investment in Preferred Stock is worth more

than Finite Investment in Preferred Stock because Present Value of the

Infinite Stream of Rs 2 Dividends is more than the Present Value of the

expected future Selling Price (Rs 13).

Preferred Stock - Numerical Example

Share Price Valuation - Common Stock:

• Finite (Limited Life) Investment in Common Stock

þ More common. Need to account for Cash Flows from Variable Dividends

and Estimated Selling Price (Pn). Note that Pndepends on DIVn+1. Price

at any point in time will always depend on Dividend in the following

year ! Formula is similar to Bond Valuation Equation.

• Perpetual Investment in Common Stock

þ PV = DIV1/(1+rCE) +DIV2/(1+rCE)2 +..+ DIVn/(1+rCE)n +

Pn/(1+rCE)n

þ PV = Po* = Expected or Fair Price = Present Value of Share, DIV1=

Forecasted Future Dividend at end of Year 1, DIV 2 = Expected Future

Dividend at end of Year 2, …, Pn= ExpectedFuture Selling Price, rCE=

Minimum Required Rate of Return for Investment in the Common

Stock for you (the investor). Note that Dividends are uncertain and n =

infinity

þ PV (Share Price) = Dividend Value + Capital Gain. Dividend Value from

Dividend Cash Stream and Capital Gain / Loss from Difference between

Buying & Selling Price.

Share Price Valuation - Common Stock:

• Perpetual Investment in Common Stock

þ Idealized Case. The Final Cash Flow term (containing Pn)

in the equation takes place at Year n = infinity

þ The last term (containing Pn) has a Present Value almost

equal to Zero because the Discount Factor (1+rE)nin the

denominator becomes very very large when n=infinity.

þ So, you can ignore the Last Cash Flow terms taking place at

Year n.

þ Simplified Formula (Pn term removed from the equation

for large investment durations ie. n = infinity):
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þ This Equation is still impractical because need to forecast

Dividends for every year forever !!

Common Stock - Numerical Example:

• The Common Stock of Company ABC is being traded in the

Islamabad Stock Market. Its Market Price is Rs 13. You

study Company ABC’s Annual Report, Balance Sheet,

Income Statement, and Cash Flow Statement and you

forecast the future Dividends to be Rs 2 in the first year and

Rs 4 in the second year. You forecast the Market Price to be

Rs 13 after 2 years. The Par Value of each share is Rs 10.

The Risk Free Return is 10% pa. Your expected Minimum

Required Return from the high-risk Common Stock of ABC

is 20%. Calculate the Fair (or Expected) Price of the

Common Stock.

Common Stock - Numerical Example:

• Common Stock Valuation (Risky Investment: rCE= 20% )

þ Finite Investment for 2 Years: PV = 2/1.2 + 4 / (1.2)2

+ 13 /(1.2)2 = Rs 13.47

þ Perpetual Investment: PV = ?? Don’t have Dividend

forecast data for every year forever !!

o Need to use Models for approximating future

Dividends Cash Flow Stream:

þ Zero Growth Model

þ Constant Growth Model

LECTURE # 17

Shares (or Stocks) Recap:

• 2 Types of Shares (or Stocks or Equity Securities)

þ Preferred Stock: Regular Constant / Fixed Future Dividends Certain

for the Preferred Shareholders. Use old Perpetuity Cash Flow Pattern

and formulas to estimate Theoretical Fair Stock Price.

þ Common Stock: Variable Future Dividends Expected by the Common

Shareholders. Use Zero & Constant Growth Models to simplify future

Dividend forecasts in estimated Theoretical Stock Price (or PV) equation.

þ Both Stocks Represent Ownership of Real Assets in Company. Dividends

is the Shareholder’s portion of the Distributed Net Income.

• 2 Types of Investment Time Horizons

þ Finite Investment: limited investment horizon (duration). Cash inflow

from Forecasted Selling Price must be taken into account in price estimate.

þ Perpetual Investment: on-going investment forever. Perpetual so

Forecasted Selling Price not significant and can be eliminated.

• Value of a Share (which is a Direct Claim Security) can be estimated based

on the Cash Flows that is generates. A Share generates Cash Dividends

just like a Real Asset Project generates Cash Income.

Share Valuation - Comparative Example:

• Company ABC has issued 2 Types of Shares (both of Par Value = Rs 10) and you

are considering Investing in both shares for 2 years because you think the price

will rise to Rs 13 by then. The Market Risk Free Return is 10% pa.

þ ABC Preferred Shares: Dividend Fixed by the Company at Rs 2 per

share per year. Your required rate of return for the risky preferred

shares is 15%

þ ABC Common Shares: Dividend varies. After analyzing the

Company’s Annual Report, Balance Sheet, Income & Cash Flow

Statements, you Forecast the future Dividends to be Rs 2 in the first

year and Rs 4 in the second year. Your required rate of return for the

more risky preferred shares is 20%.

NOTE: We will discuss RISK in detail later in course.

Share Valuation - Comparative Example:

• Preferred Stock (Risky Investment: r PE = 15% > 10%=risk free )

þ Perpetual: PV = DIV1/ r PE = 2 / 15% = 2/0.15 = Rs 13.33

þ 2 Year ( Finite):PV =2/1.15+ 2/(1.15) 2 +13/(1.15)2 =Rs 13.08

• Common Stock Valuation (More Risky Investment: r CE = 20% )

þ Perpetual Investment: PV = ? Don’t have enough Dividend forecast data.

Discuss Later.

þ 2 Year (Finite): PV =2/1.2 + 4/(1.2) 2 +13/(1.2)2 = Rs 13.47

• Interpretation: In our example, Common Stock has higher Intrinsic Present Value or Fair

Value (or Estimated Market Price) than Preferred Stock because Common Stock offers

higher expected Dividends which more than compensates for the higher risk.

• Fair (or Intrinsic) Value VS Market Price:

þ Fair Value : Estimated from PV Equation. Fair Value VARIES

depending on the investor who is doing the calculation and his/her

Personal Required Return.

þ Market Price: Determined by Share’s Demand/Supply & Investor

Perceptions & Psychology about the company behind the share.

Market Price is almost IDENTICALfor everyone.

• In Efficient Markets where investors have almost equal information, Fair Value will

basically match Market Price. But, temporarily they can differ. Then what happens?

þ If Market Price < Fair Value then Stock is Under Valuedby the

Market. It is a bargain and investors will rush to buy it. Therefore,

Share’s Demand will rise and Market Price will rise to match the Fair

Value. Dynamic Equilibrium.

þ If Market Price > Fair Value then Stock is Over Valued

Share Values - Fair Value VS Market Price

Share Price Valuation Perpetual Investment in Common Stock:

• Perpetual Investment in Common Stock

þ PV Formula would require us to make Dividends Forecast for every year in future.

That is not feasible !!

• Choice of 2 Approximate “Dividends Yield Models” For Long Term Investments

þ Zero GrowthDividends Model

o Assume Perpetual Dividends at Zero Growth ie. Constant

Perpetual Dividends. Similar to Preferred Stock Valuation

Formula ie. DIV1 = DIV 2 = DIV3 = …

þ Constant Growth Dividends Model

o Assume Constant Dividends Growth at Inflationary Growth Rate “g”

which equals 5 - 10% pa (depending on country)

o DIV t+1 = DIV t x (1 + g) t . t = time in years ie. If g = 10%

and DIV1= Rs 10 then DIV2=DIV1x(1+g)1 =10x1.1= Rs11

Common Stock - Perpetual Investment:

ZERO Growth Dividends Model

• Zero Growth Model (Perpetual Investment)

þ Fixed Regular Dividends Cash Flow Stream.

þ Perpetual constant cash flows. Use Perpetuity Formula.

Similar to Preferred Stocks (Perpetual Investment)

except Preferred Dividends (which are declared by the

Company) not same as Common Stock Dividends (which

are estimated).

þ PV = Po*= DIV1 / (1+ rCE) + DIV1 / (1+ rCE )2 +

DIV1 / (1+ rCE)3 + ... + ... = DIV 1 / rCE .

þ Po* is the Expected (Theoretical) Present Price. The Price

depends on DIV1 which is the Expected Future Dividend

for Year 1 (and all other years in future).

• Constant Growth Model (Perpetual Investment)

þ Dividends Cash Flow Stream Grows According to the Discrete Compound

Growth Formula

o DIV t+1 = DIV t x (1 + g) t . t = time in years. So if you

have estimated the present Dividend (DIVo) or the next

year’s Dividend (DIV1) then you can estimate all future

dividends using this formula.

þ Estimate Growth Rate = “g” using:

o Financial Statements (calculate Dividends’ growth rate)

o Inflationary Growth Rate of Economy (say 5 - 10% pa)

þ PV = Po* =DIV1 (1+g) /(1+ r CE ) +DIV1 (1+g)2 / (1+ r CE ) 2 + DIV 1

(1+g)3 / (1+ r CE ) 3 + ... = DIV 1 / ( rCE - g )

Can derive the answer as sum of geometric series. Growing Perpetuity formula.

Common Stock - Perpetual Investment:
CONSTANT Growth Dividends Model

• You are considering making a very long term investment in the

common stock of Company ABC. Your Required Return on the

investment (based on risk) is 20% (rCE). The present Dividend

offered by Company ABC is Rs 4. Par Value is Rs 10.

• Dividend Yield Pricing for Common Stock Under Perpetual           

Investment

þ Zero Growth Model Pricing

o PV = Po* = DIV1 / rCE = 4 / 0.20 = Rs 20

þ Constant Growth Model Pricing (assume g=10%)

o PV = Po* = DIV1 / (rCE -g) = 4 / (0.2 -0.1) = Rs 40

• Interpretation of Result: Constant Growth Pricing gives a higher

Estimate of Present Price because it assumes perpetual 10%

compounded growth in dividends forever !

LECTURE # 18
Common Stocks - Rate of Return:

• We can now Estimate the Present Value (or Estimated Share Price or Fair Price) of a

Share.

• The Estimated Required Rate of Return for Investment in Common Equity (r CE ) can

be calculated by re -arranging the same equation:

• Dividends Pricing Models:

þZero Growth: Po*=DIV1 / r CE (Po* is being estimated)

r CE *= DIV1 / Po (r CE * is being estimated)

EPS APPROACH:

Common Stock Price Estimation

• Dividends Pricing Approach (or Gordon’s Formula): Estimated Fair Present

Price (or Present Value) of Share calculated using Forecasted Future Cash Flows of

Dividend Payouts to Shareholdersand their growth.

• Earnings Per Share (EPS) Pricing Model: Estimated Fair Present Price of Share

calculated based on Forecasted Future Cash Flows of Company’s Earnings and

growth from Ploughed Back Reinvestments (from Retained Earnings)

EPS Approach:

Common Stock Price Estimation

• EPS Stock Price Estimation Formula

þ PV = Po* = EPS 1 / r CE +PVGO

Po = Estimated Present Fair Price, EPS 1 = Forecasted Earnings Per

Share in the next year (ie. Year 1), r CE = Required Rate of Return on

Investment in Common Stock Equity

þ PVGO= Present Value of Growth Opportunities or Present Value of

Potential Growth in Business from Reinvestments in New Positive NPV

Projects and Investments.

o PVGO = NPV 1 / (rCE - g) = [-Io + (C/rCE )] / (r CE -g)

PVGO - EPS Approach:

• PVGO = NPV1/(r CE - g) =[-Io +(C/r CE )] / (r CE -g)

þ PVGO Model: Constant Growth “g” in NPV of new Reinvestment Projects

(or Investment). Perpetual Net Cash Flows (C) from each Project (or

Investment).

þ Io = Value of Reinvestment = Pb x EPS where Pb= Ploughback = 1 - Payout

= 1 - (DIV/EPS) and EPS Earnings Per Share= (NI - DIV) / # Shares of

Common Stock Outstanding where NI = Net Income from P/L Statemen t and

DIV = Dividend, RE1= REo+ NI1+ DIV1

þ C = Forecasted Net Cash Inflow from Reinvestment = Io x ROE where

ROE = Return on Equity = NI / Book Equity of Common Stock Outstanding

þ NOTE: Revise Financial Accounting Formulas

EPS Common Stock Price Estimation - Numerical Example:

• The Common Stock of Company ABC is trading in the Islamabad Stock

Exchange at a market price of Rs 105. You are considering investing in it so

you study the company ’s Annual Report, Financial Statements, and make

some forecasts. The Data is as follows:

þForecasted Dividend Next Year = Rs 10

þExpected Dividend Growth = 10% pa

þForecasted Earnings Per Share = Rs 12

þYour Required Return on Investment in ABC Common Stock = 20% pa.

• Compute the Estimated Present Fair Price of Company ABC’s Common

Stock.

EPS – Numerical:

• Dividend Pricing (Gordon’s) Approach

þ PV = Po* = DIV1 / (r CE - g) = 10 /(20%-10%) = 10/0.10 = Rs 100 (Estimated Fair

Price is less than Market Price of Rs 110 so share is Overvalued in the Market)

• Earnings Per Share (EPS) Pricing Model

þ PV = Po* = EPS 1/ r CE + PVGO

o EPS 1 / r CE = 12 / 0.20 = Rs 60

o PVGO= NPV1 /(r CE -g)=[- Io+(c/ r CE )] / (r CE -g) = [-(PbxEPS) + (IoxROE / r CE ) ] / (r CE -g)

þ = [-(1/6 x 12) + (2 x 6/10 / 0.20) ] / (0.20 - 0.10)

þ = [-2 + 6] / 0.10 = Rs 40

þPb = 1 - Payout = 1 - DIV / EPS = 1 - 10/12 = 1/6

þg = Pb x ROE = 10% = 1/10 So ROE = 6/10

þ PV = Rs 60 + Rs 40 = Rs 100 (Same as Dividend Approach)

þ EPS Approach shows that 40% (ie. Rs 40 out of Rs 100) of the Value is Growth

Based (ie. PVGO) - Growth Stock

LECTURE # 19

Review FM Course Topics:

Part I & Part II

• Part I (Intro & Capital Budgeting)

þ FM Markets, Concepts, Definitions

þ Review of Accounting

þ Interest Rate Theory & Calculations

þ Investment Decisions: NPV(Valuation), IRR, Payback

þ Capital Budgeting: NPV & DCF

þ Capital Rationing (Budgeting for Real Assets)

• Part II (Securities Valuation)

þ Valuation of Stocks & Bonds (Direct Claim Securities)

• Part III (Risk & Return)

þ Statistics, Portfolio Theory, CML, CAPM, SML

Definition of Investment Risk:

þ Chinese Definition of Risk: Danger plus Opportunity

þ UNCERTAINTY, variability, spread, or volatility in the expected future

Value (Cash Flows) or Returns

þ The wider the Range of Possible Outcomesthat can occur in future, the greater

the Risk or Uncertainty.

“Riskiness” of Assets – uncertainty of Future Cash Flows produced by Assets

(Physical & Financial Securities). Types of Risk:

þ Stand Alone Risk (or Single Investment Risk)

þ Portfolio Risk (or Collection of Investments Risk )

o Diversifiable Risk – random risk specific to one company, can be virtually

eliminated

o Market Risk - uncertainty caused by broad movement in market or economy.

More significant.

Risk – Definition:

• Causesof Risk can be Company -Specific or General – Cash Losses,

Debt, Inflation, Economy, Politics, War, .… Fate !

• Measurement of Risk is Subjective

þ Standard Deviation, Variance, Beta, etc.

þ Depends on exactly what KIND OF RISK and Return you are

measuring:

o Stand Alone Risk or Portfolio Risk?

o Market Risk or Diversifiable Risk?

o Stock Price Risk or Earnings Risk?

þ Depends on TIME HORIZON OR DURATION

o Investing in Stocks over 1 Year or over 30 Years?

Risk – Concepts:

• Fundamental Rule of Risk & Return: No Pain - No Gain.

Investors will not take on additional Market Risk unless they

expect to receive additional Return. Most investors are Risk

Averse.

• Diversification: Don’t put all your eggs in one basket.

Diversification can reduce risk. By spreading your money

across many different Investments, Markets, Industries,

Countries you can avoid the weakness of each. Make sure

that they are Uncorrelated so that they don’t suffer from the

same bad news.

Every Day Examples of Risk-Return Pairs:

Risk Level 

Return

• Climbing Mount K2 


High 


??

• Gambling on Cricket Matches 
High 


High

• Oil drilling in Badin Block 

High 


High

• Satta / Speculation in Shares 
High 


Med-High

• Contruction Commercial Plaza 
Medium 

High

• Investing “Blue Chip” Stocks 
Medium 

Medium

• Crossing Road at Peak Traffic 
Medium 

??

• Investing TFC’s 


Med-Low 

Low

• Depositing Money in Bank A/c 
Low 


Low

• Investing in T-Bills 


Low 


Low

Range of Possible Outcomes, Expected Return, &

Risk:
• Overall Return on Stock = Dividend Yield + Capital Gains Yield (Gordon’s

Formula). Simply speaking, Return is proportional to Capital Gain which is

proportional to Selling Price. We can use Forecasted Selling Price as measure of Return.

• The wider the range of Possible Outcomes that can occur, the greater the Risk .

• The chance that a future event will actually occur is measured using Probability.

• Expected ROR = < r > = p i r i .

Where p i represents the Probability of Outcome “i” taking place

and r i represents the Rate of Return (ROR) if Outcome “i” takes

place. The Probability gives Weightage to the return. The Expected or Most Likely ROR is the SUM of the weighted returns for ALL

possible Outcomes.

Stock Price Investment Example:

• Suppose you are deciding whether to invest in the Stock of Compa ny ABC.

You’re not sure because the Future or Forecasted Price of the Stock after 1

year could reach any one of 3 Possible Values (or Outcomes). Before you

can estimate the Most Likely or Mean or Expected Future Price, you

need to guess the Probability of Each Possible Outcome:

• Outcomes (After 1 Yr) 

Probability (%)

• “Bull Market” (Stock Price P1*=140) 30% or 0.3

• “Normal Market” (Stock Price P1*=110) 40% or 0.4

• “Bear Market” (Stock Price P1*=80) 30% or 0.3

100% 1.0

• Po= Present Market Price Rs100. P1*=Forecasted Price

• The Sum of Probabilities of all Possible Outcomes MUST Add Up

to 100% (or 1.0).

Payoff Table & Expected ROR:

• Payoff Table for Investment in Stock

• Outcomes (1 Yr) 

Prob (p) 

ROR <r> = (P1*-Po)/Po)

• Price Rises (P1*=140) 
0.3 


+ 40 % = (140-100)/100

• Price Same (P1*=110) 
0.4 


+ 10 % = (110-100)/100

• Price Falls (P1*=80) 
0.3 


- 20 % = (80-100)/100

• 1.0

• Expected ROR of Investment in Stock

þ Most Likely or Weighted Average or Mean ROR Rate of

Return < r >

Probability Distribution:

Forecasted Returns for Single Stock Investment

Stand Alone RISK:

of Single Stock Investment

• The wider the range of Possible Outcomes (ie. the greater the

variability in potential returns) that can occur, the greater the Risk.

• Risk Measured using Standard Deviation

• (Note: Variance = Standard Deviation 2 )

LECTURE # 20

Financial Management:

Lecture No. 20

Risk for Single Stock Investment,

Probability Graphs

And Coefficient of Variation (CV)

Batch 5-2

Recap of ROR:

• Rate of Return (ROR) for a Share Based on simple Capital

Gains (or Price Change) ie. neglecting returns from Share

Dividends:

þ ROR = ( P1 – Po) / Po where P1 is the Forecasted

Future Selling Price and Po is the Present Buying Price.

• Expected ROR considering ALL possible future outcomes

for Future Price P1:

Stand Alone RISK:

of Single Stock Investment

• The wider the Range or Spread of Possible Outcomes (ie. the greater the

Variability or Uncertainty in potential returns) that can occur, the greater the

Risk.

• Risk is Measured by Standard Deviation(Note: Variance =

Standard Deviation 2 )

3 Possible Outcomes Example Continued:

Measuring Stand Alone Risk

for Single Stock Investment

þ How do we interpret this Result for Risk?

Standard Deviation Interpretation:

• What are the units of Standard Deviation?

þ For our example where Return is being estimated in % terms, the

units of Standard Deviation will also be %.

• What does a Standard Deviation of 23.24% tell us?

þ It means that if we assume a Normal Probability Distribution,

then 68.26% of the time , the ACTUAL RETURN will lie

within -1 Standard Deviation and +1 Standard Deviation of the

Expected (or Mean) Return.

þ Expected (or Mean) Return = 10%

þ +/- 1 Standard Deviation = 10% +/- 23.24% which means From

(10% - 23.24%) to (10% + 23.24%) ie. From -13.24% to

33.24%

þ There is a 68.26% chance that the Actual Return on our Stock

Investment after 1 year will be somewhere between -13.24% and

33.24%.

Graphical Standard Deviation:

Combined Risk & Return

Comparison of Different Investments

• The Higher the Standard Deviation, the Higher the Variability or

Uncertainty or Risk

• Example: Comparison of 3 Investments in terms of Risk & Return.

Which is the best Investment?

• Risk (Std Dev) Expected Return

þ Stock A 23.24% 10%

þ T-Bill/Bond B 5% 10%

þ Project C 30% 30%

• T-Bill is Least Risky (lowest Std Dev =5%) and Project C has Highest

Return (=30%).

Combined Risk & Return

Comparison of Different Investments

• Given 2 Investments with Identical Expected Return, choose the

Investment with the Lower Risk (or Spread or Volatility or Standard

Deviation)

• Given 2 Investments with Identical Risk, choose the Investment with the

Higher Expected Return.

• Clearly, T-Bill B is a better investment than Stock A because their

Returns are identical (10%) but the T-Bill is less risky (10%) than the

Stock (23.24%).

• But, which is better? T-Bill B or Project C? T-Bill B is Less Risky but

Project C promises Higher Return.

Combined Risk & Return

Comparison of Different Investments

• Coefficient of Variation (Risk per unit Return):

CV = Standard Deviation / Expected Return
• Compare the CV’s of the Projects:

þ CV T-Bill = 5% / 10% = 0.5

þ CV Project C = 30% / 30% = 1.0

• Choose the Project with the Lowest CV. Choose the T-Bill because it carries the

lowest Risk per unit Return.

Comparison of Different Investments

Coefficient of Variation

Risk Aversion Assumption:

• Most Investors are psychologicallyRisk Averse. If two

investments offer the same Expected Return, most Investors

would choose the one with the lower Risk (or Standard

Deviation or Spread or Volatility). In other words, most

Investors are not major gamblers. Note that gamblers would

choose Project C which appeals to investor greed by offering

an upside return of 30%+10% = 40% !

• Consequences on Share Price: The Higher the Risk of a

Share, the Higher its Rate of Return and the Lower its

Market Price.
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Intro to 2 -Stock Portfolio Theory

Risk & Expected Return

Batch 6 -1 Oct 12th

Recap of Risk Basics:

Stand Alone (Single Investment) Risk

• Risk: Arises because of Uncertainty, Volatility, Spread - Many

Possible Outcomes (pi) for Expected Rate of Returns (ri)

Portfolio Risk & Return -Collection

of Investments

• Risk is Relative: The RISK from investing in Stock of Company ABC

usually DECREASES as you MAKE MORE INVESTMENTS in Other

Stocks of Different Unrelated Companies.

• Diversification: Invest in many Different Shares and Bonds and Projects of

Different Companies in Different Countries to minimize risk.

DIVERSIFIED PORTFOLIOS CAN REDUCE RISK.

• Portfolio Risk & Return: What matters is the Overall Risk & Return on the

entire Portfolio (or Collection) of Investments. The Risk & Return of an

Individual Investment in a Stock or Bond should be seen in terms of its

Incremental Effect on the Overall Portfolio.

• Investment Rule: Investor will try to Maximize Portfolio Return and

Minimize Portfolio Risk. Investor will NOT take on Additional Portfolio

Risk UNLESS compensated with Additional Portfolio Return.

Types of Risks for a Stock:

• 2 Types of Stock -related Risks which cause Uncertainty in future possible Returns &

Cash Flows: Total Stock Risk = Diversifiable Risk + Market Risk

• Diversifiable Risk

þ Known as Company -Specific or Unique or or Non -Systematic Risk

þ Associated with Random events associated with Each Company whose stocks you

are investing in ie. Winning major contract, losing a court case, successful

marketing campaign, losing a charismatic CEO,…

þ Diversifiable Risk can be Reduced using Diversification. The bad random events

affecting one stock will offset the good random events affecting another stock in

your portfolio

• Market Risk

þ Known as Non -Diversifiable or Systematic (Country -wide) or Beta Risk

þ Associated with Macroeconomic or Socio -Political or Global events that

systematically affect Stock investments in every Stock Market in the country ie.

Inflation, Macro Market Interest Rates, Recession, and War

þ Market Risk can NOT be reduced by Diversification.

Portfolio Size vs Risk Graph:

Portfolio Rate of Return:

• Portfolio’s Expected Rate of Return: rP . is the weighted average of the

expected returns of each individual investment in the portfolio. Formula is

similar to Expected Return for Individual Investment but interpretation is

different:

• Portfolio Expected ROR Formula:

r P * = r 1 x 1 + r 2 x 2 + r 3 x 3 + … + r n x n .

Where there are “n” different investments ( ie. Stocks, Bonds,

Projects,…) in your portfolio. r1 represents the expected return (in

% pa) on Investment No. 1 and x1 represents the weight of

Investment No. 1 (fraction of the Rupee value of the total portf olio

that Investment No. 1 represents).

Portfolio Return – Example:

• Suppose that you hold a Portfolio of 2 Stock Investments:

Value of Investment (Rs) 

Exp Individual Return (%)
þ Stock A 

30 




20

þ Stock B 

70 




10

þ Total Value = 
100

• Expected Portfolio Return Calculation:

rP * = rA xA + r B xB

= 20%(30/100) + 10%(70/100)

= 6% + 7%

= 13%

 “2 Stock” Investment Portfolio Risk:

• Portfolio Risk is generally NOT the weighted average risk of

the Individual Investments. In fact, it is usually LESS.

LECTURE # 22
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Portfolio Risk Analysis

& Efficient Portfolio Maps

Batch 6 -2
Portfolio Risk & Return Recap:

• Portfolio is a Collection of Investments

• Objective is to invest in Different Un-Correlated Stocks in order to

minimize Overall Risk … & Maximize Portfolio Return

• 2 Types of Stock Risk:

þ Total Stock Risk = Diversifiable + Market Risk

þ 7 Stocks are a good number for diversification. 40 Stocks are

enough for Minimizing Total Risk

• Calculating Expected 2 -Stock Portfolio Return & Risk

þ Expected Portfolio Return = r P * = x A r A + x B r B

þ Portfolio Risk is generally NOT a simple weighted average.

Portfolio Risk & Return

Negatively Correlated Investments

• 2-Stock Investment Portfolio Data:

Exp Indiv Return (r i ) 

Indiv Risk (Std Dev i )

þ Stock A 
20% 


20%

þ Stock B 
10% 


5%

Correlation Coeff Ro = - 0.6

• Portfolio Risk & Return Table (for Different Portfolio Mixes):

Fraction of Stock A 

Portfolio Risk 

Exp Portfolio Return (r P *)

100% 



20% 



20%

80% 



15% 


18% = 0.8(20) + 0.2(10)

50% 



9% 


15% = 0.5(20) + 0.5(10)

30% 



4.8% 


13%

15% 



3.4% 


11.5%

0%(ie. 100% Stock B) 
5% 


10%

Efficient Portfolio Interpretation:

• Efficient Portfolio Map for 2-Stock Portfolio shows all possible Efficient

Combinations (Mixes) of Stocks

þ Efficient Portfolios are those whose Risk & Return values match

the ones computed using Theoretical Probability Formulas

• The Incremental Risk Contribution of a New Stock to a Fully Diversified

Portfolio of 40 Un-Correlated Stocks will be the Market Risk Component

of the New Stock only. The Diversifiable Risk of the New Stock would be

entirely offset by random movements in the other 40 stocks.

• Adding a New Stock to the existing Portfolio will create more Efficient

Portfolio Curves. The New Stock will contribute its own Incremental Risk and

Return to the Portfolio.

3x3 Matrix Approach

To compute the Portfolio Risk for a 3-Stock Portfolio, just add up all the

terms in every box. You can extend this Matrix Approach to

calculate the Risk for a Portfolio consisting of any number of stocks.

LECTURE # 23
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Lecture No. 23

Efficient Portfolios, Market Risk, & CML

Batch 6-3

Recap of Portfolio Risk & Return:

• Total Risk = Diversifiable Risk + Market Risk

• Total Stock Return = Dividend Yield + Capital Gain Yield

• 7 Stocks are a good number for diversification. 40 Stocks are enough for Minimizing

Total Risk

• 2-StockPortfolio’s Expected Return = rP * = xA rA + xB rB

þ If 2-Stock Portfolio with Negative Correlation then Characteristic Reverse

Envelope or “Hook Shaped” Efficient Frontier Curve.Possible to increase Returns

and at same time reduce Risk !!!

þ Covariance Term represents tendency of any 2 stocks to move together

• 3-Stock Portfolio Risk Formula: Use3x3 Matrix Approachwhich is extendible to any

n-sized Portfolio.

CML & Optimal Mix for a Portfolio:

• T-Bill Portfolio (or Risk-Free Portfolio): Assume that it is available to

everyone to Borrow or Lend Money. Investors would prefer to Invest in

Risk-Free T-Bill Portfolio whenever its Coefficient of Variation ( = Risk /

Expected Return) is better than their own Portfolio’s.

• Point of Tangency of the CML Line (which starts at the Risk Free Return

on the Y-axis) and the Efficient Frontier is the Optimal Mix for the

Portfolio. For example 50% Stock A, 30% Stock B, and 20% Stock C.

• According to the Portfolio Theory, Efficient Portfolios are Fully
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Portfolio Return, Risk, & Beta:

• The Expected Returnon an Investment in a Common Share is not

guaranteed or certain. The Price and Dividend can vary so we can guess

what the Possible future Returns (or Outcomes) might be and assign

probabilities to each.

• Uncertainty about Future Expected Return on Investment gives rise to

Probability Distribution of Possible Outcomes. This gives rise to a Spread

of Possible Future Returns which is a measure of the Riskor Uncertainty

or Standard Deviation.

Portfolio Return, Risk, & Beta:

• When you mix many Investments in the form of a Combination or Portfolio

then the relative Weightageor Fraction of each investment will affect the

Overall Portfolio Expected Return and Risk. Furthermore, the individual risk

of every investment affects the risk of every other investment in the portfolio !

• The Overall Portfolio Risk decreases as the number of investments in crease up

to the point that the Company Specific or Unique Risk has been totally

eliminated ie. About 40 uncorrelated stocks. In this Range it is possible to

Increase Return and Reduce Risk ! After that, the Portfolio is Assumed to

be Fully Diversified and any additional investment will only con tribute to the

Market Risk which can NOT be eliminated.

Market Risk & Portfolio Theory:

• Rational Investors keep a Diversified Portfolio (of at least 7

and ideally more than 40 Different Un-correlated Stocks).

• When a New Stock is added to the Diversified Portfolio, that

New Stock has an Incremental Contribution to the Risk and

Return of the Portfolio.

• The New Portfolio Risk and Return can be re-calculated after

adding the New Stock’s Return & Standard Deviation into the

Formulas.

• Only Kind of Risk which affects the Diversified Portfolio is

the Market Risk..

Market Risk & Portfolio Theory:

• Rational Investors with Diversified Portfolios expect to be compensated

by extra return in exchange for taking on Extra Market Risk.

• You can NOT expect to receive extra return (or compensation) for taking

on Company-Specific Risk which Rational Investors have eliminated !

• The Efficient Market will only offer you a Return (and a Share Price)

which is the bare minimum acceptable to Rational Diversified Investors.

This is the Basis of the Capital Asset Pricing Model (CAPM)

Beta Concept & CAPM:

• Beta: Tendency of a Stock to move with the Market (or Portfolio of all

Stocks in the Stock Market). Building Block of CAPM.

• Stock Risk vs Stock Beta:

þ Stock Risk: statistical Spread of possible Returns (or Volatility) for

that Stock

þ Sock Beta: statistical Spread of possible Returns (or Volatility ) for that

Stock RELATIVE TO THE MARKET IE. SPREAD (or

Volatility) OF THE FULLY DIVERSIFIED MARKET

PORTFOLIO OR INDEX.

• Beta Coefficients of Individual Stocks are published in “Beta Books” by

Stock Brokerages & Rating Agencies

Beta Concept & CAPM:

• Market Risk is the only risk that is relevant to a Rational Investor

with a Diversified Portfolio of Investments. Market Riskis

measured in terms of the Standard Deviation (or Volatility) of the

Market Portfolio or Index.

þ Every Stock Market develops an Index comprising of a weighted

average of the highest-volume shares in that market. This Index

represents the relative strength of that Stock Exchange and is

considered to be close to a Totally Diversified Portfolio. In

reality, no such Portfolio exists anywhere in the world. For

example the Karachi Stock Exchange has the KSE 100 Index.

LECTURE # 24

Financial Management:

Lecture No. 24

Stock Beta, Portfolio Beta,

Intro to SML (CAPM)

Beta Concept & CAPM:

• Beta: Tendency of a Stock to move with the Market (or Portfolio of all Stocks

in the Stock Market). Building Block of CAPM .

• Stock Risk vs Stock Beta:

þ Stock Risk: statistical Spread of possible Returns (or Volatility) for

that Stock

þ Sock Beta: statistical Spread of possible Returns (or Volatility) for that

Stock RELATIVE TO THE MARKET IE. SPREAD (or

Volatility) OF THE FULLY DIVERSIFIED MARKET

PORTFOLIO OR INDEX.

• Beta Coefficients of Individual Stocks are published in “Beta Books” by Stock

Brokerages & Rating Agencies

Stock Beta Coefficients:

• Meaning of Beta for Share ABC in Karachi Stock Exch (KSE)

þ If Share A’s Beta = +2.0 then that Share is Twice as risky (or volatile) as the

KSE Market ie. If the KSE 100 Index moved up 10% in 1 year, then based on

historical data, the Price of Share B would move up 20% in 1 year.

þ If Share B’s Beta = +1.0 then that Share is Exactly as risky (or volatile) as the

KSE Market

þ If Share C’s Beta = +0.5 then that Share is only Half as risky (or volatile) as the

KSE Market

þ IFyou could find a Share D with Beta = -1.0 then that share would be exactly as

volatile as the KSE Market BUT in the OPPOSITE WAY ie. If the KSE 100

Index moved UP 10% then the price of the Share D would move DOWN by 10%

!

• The Beta of most Stocks ranges between + 0.5 and + 1.5

• The Average Beta for All Stocks = Beta of Market = + 1.0 Always .

Required Rate of Return (CAPM):

• Required ROR vs Expected ROR

þ Rate of Return (ROR) for Stock = Dividend Yield + Capital Gain

þ Expected ROR (r*): The Most Likely (or Mean) ROR expected in the

future. Calculated using Weighted Average Formula and Probabilities

(what we have been calculating so far).

þ Required ROR (r): Minimum Return that Investors Require from the Stock

to invest in it. Based on perceived Risk relative to the Market. Based on

Psychological Risk Profile of all Investors and Opportunity Cost of Capital.

Calculated using Beta and Risk Free Rate of Return.

• How can we calculate the Required Return from the Beta which is a

measure of Risk ?

þ Based on the SML (Security Market Line) which is the most important part

of the CAPM and is Often Challenged by Critics of CAPM.

Security Market Line (SML) Cornerstone of C.A.P.M.:

• Straight Line Model for Beta Risk and Required Return. Similar to the

Relationship for the 2 -Stock Portfolio with Ro>0.

• Beta Risk is Directly Proportional to Required Return. The Investors

Require an extra Return which exactly compensates them for the extra Risk

of the Stock relative to the Market.

• SML Linear Equation for the Required Return of any Stock A:

• rA = rRF + ( rM - rRF) A .

LECTURE # 25

Stock Beta & Related Risks:

• Markets as a whole DO fluctuate because of Macro Factors. Fluctuation in the Market

Index is a measure of Market Risk. Rational Investors in Efficient Markets eliminate

the Random Company-Specific Risk through Portfolio Diversification. So in Efficient

Market the only Risk that remains is Market Risk. And so, the Price of Efficient

Stocks is based on Market Risk only.

• Stock Beta measures the Risk of a Stock RELATIVE TO THE MARKET.

Theoretical Beta – Example:

• Suppose you have Analyzed the Historical Time Data for (1) Movements of the

Price (or Return) of a Stock A and (2) Movements in the Value of the Stock

Index. You then Apply Simple Probability Formulas to compute the following

Standard Deviations:

TOTAL VARIANCE RISK Formula:

• Total Risk of Stock A in terms of Variance ( = Std Dev 2 )

.Total Risk = Market Risk + Random Specific Unique Risk

If a Stock is a Single Investment then it carries Company Specific or

Diversifiable or Random Risk. This means that its points will not lie on

the Regression line. The extent to which the points are Scattered away is

a measure of the Variance Error Term (last term in the formula)

Variance Risks – Example:

• If the Market Risk = 20% and Stock A’s Beta = 1.5 then what is the Relevant Market

Risk Component of Stock A?

o Stock A’s Market Variance = Beta A 2 x Market Variance =

1.5 2 x (20%)2 = 2.25 x 400% = 900% (Variance)
• Note that Total Risk of Stock A can be calculated directly by calculating the Standard

Deviation of the Possible Future Returns. That was the first Risk Formula we studied in

Risk Theory.

• Suppose Total Risk = 35%. Then Company Specific or Diversifiable or Random Risk of

Stock A = Total Risk - Market Risk = 35% - 30% = 5%.

• So 86% (= 30/35 x 100) of Stock A’s Total Risk is Market Risk - quite likely that

Stock A is Part of a well Diversified Portfolio or Mutual Fund.

Security Market Line (SML) Cornerstone of C.A.P.M.:

• Straight Line Model for Beta Risk and Required Return. Similar to the Relationship

for the 2-Stock Portfolio with Ro>0.

• Beta Risk is Directly Proportional to Required Return. The Investors Require an extra

Return which exactly compensates them for the extra Risk of the Stock relative to the

Market.

• SML Linear Equation for the Required Return of any Stock A:
Required Rate of Return,

Risk Premium & Market Risk

• SML Model for Efficient Markets establishes a Straight Line relationship

(or Direct Proportionality) between a Stock’s Required ROR and its Risk

Premium.

Stock Prices in Efficient Markets:

• A Single Stock Investor who owns No Stocks and wants to buy a Share A

will have to face more Risk (Market Risk + Specific Risk) than a Rational

Fully Diversified Investor. The Single Stock Investor will want to buy the

Stock at a lower price to compensate him for the higher risk.

• However, Efficient Markets do NOT price stocks based on Single Stock

Investors who want compensation for taking on Unnecessary Company-Specific

Risk which they should have Diversified away.

• Efficient Markets price the Stocks based on their Market Risk

Component only. So, Efficient Stock Prices are based on Rational

Investors holding Diversified Portfolios of many stocks.
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SML Graph Interpretation:

• Stock A (Beta=2.0, Req Return = 30%) is Twice as Risky as the Market

Portfolio (Beta=1, Req Return = 10%) and the Total Risk Premium of Stock A =

30%-10% = 20%.

• Slope of SML Line does NOT equal Beta. Rather, Slope = (rM - rRF). The

Slope of SML represents the Degree of Risk-Avoidance of the Average

Investor in the Economy. The STEEPER the Slope of SML the More the

Investors in that Market Want to AVOID RISK.

• Required Return is Directly Proportional to the Risk Premium (over and above

the Risk Free ROR)

• The Risk Free ROR (or T-Bill) has a Beta = 0. Although it is called “risk free”

its ROR has the Inflation Premium built into it.

SML Graph Interpretation:

• Even Markets and Market Returns Fluctuate because of Macro Systematic Factors.

So the Fully Diversified Market Portfolio consisting of all shares is NOT Risk Free.

The Market has a Risk Premium over the Risk Free ROR. This Market Risk Premium

represents 100% Market Risk and No Company-Specific or Diversifiable Risk.

• Efficient Stock combinations of Risk & Return in Efficient Market Equilibrium

must lie ON the SML.

.Any Stock whose (Risk,Return) Pair lies ABOVE THE SML is offering Excessive

Return (above the Market). So, all Rational investors will rush to Buy it. The

present Price would Rise and the Return ( as measured by Capital Gain Yield = (Pn-

Po) / Po) would Fall until it comes back on SML

.Any Stock whose (Risk,Return) Pair lies BELOW THE SML is offering a Return

that is lower than the Market. So, Rational Investors will rush to Sell it. The Stock

Price would Fall and the Return would Rise until it comes back on the SML.

Share Price Valuation: Application of SML (CAPM):

• Every Robust Theory has Multiple Applications in Everyday Life and it

takes a Creative Mind to discover them.

• The Most Important Application is to Share Price Valuation which we

discussed in the Previous Part of this Course.

• Common Share Price Valuation (Gordon’s Formula for Perpetual Investment

with Constantly Growing Dividends):

Gordon-SML Equation – Example:

• We can now calculate the Share Price using our theoretical concepts of Beta

Risk from the CAPM Theory.

• Share A is being traded in the Karachi Stock Exchange (KSE) at a Market Price of

Rs 12. You need to calculate the Expected Theoretical Fair Price of a Stock A

before you can decide whether to buy it or not. Given the following Data:

.DIV1 = Rs 2 (ie. Forecasted Dividends in the upcoming year on a share of Face

Value = Rs 10)

.g = 10% pa (ie. Forecasted Constant Growth Rate in Dividends)

.rRF = 10% pa (ie. T-Bill Rate of Return or PLS Bank Account ROR)

.rM = 20% pa (ie. The Karachi Stock Exchange’s historical average ROR

based on the value of the KSE 100 Index)

.Beta of Stock A = 2.0 (ie. Stock A has historically been twice as volatile or

risky as the KSE 100 Index)

Gordon-SML Equation – Example:
• The Requred Rate of Return for Stock A was calculated to be 30% which is

Higher than the Market (20%). The Market is offering a 10% extra return as a

Risk Premium because Stock A (Beta = 2.0) is twice as risky as the market

(Beta = 1.0).

• The Fair Price of Stock A (Rs 10) is LESS than the Market Price (Rs 12)

which means that the Market Speculators have Overvalued Stock A and you

should NOT buy it.

NPV Calculations & Capital Budgeting:

Application of SML (CAPM)

• NPV (and PV) Calculation which is the Heart of Investment Criteria and

Capital Budgeting uses REQUIRED Rate of Return (and NOT Expected ROR)

.This is why Share Pricing also uses Required Rate of Return because Share

Price was derived from the PV Equation for Dividend Cash Flows.

• We can apply our Probabilistic Risk Analysis to Entire Companies or Real

Projects or Assets and focus on the Volatility or Uncertainty of their Net Cash

Flows. We can compare that to the Volatility of the Cash Flows of the Industry

that the Company is a part of to come up with a Beta Coefficient for the Assets

of a Company as a whole. We can then use the Asset Beta to calculate the

Overall Required Rate of Return for a Company (ie. All Assets - both Equity and

Debt).

Risk & Return - Must Consider BOTH:

• Spent the First Part of this Course on Valuation (or Calculating NPV and PV) which are

measures of Return. We were ignoring Risk and origins of Required ROR.

• Spent the Second Part of this Course Applying the PV Concept to Valuing or Pricing Bonds

(Debt) and Shares (Equity). Again we ignored Risk and origins of Required ROR.

• Part 3 of the Course Introduced Risk and how it determines the Required Return used in NPV

and Share Price Formulas.

• In Perfect Markets and Efficient Markets where Rational Investors have Diversified Away ALL

Company Specific Risk, Value (and Stock Price) depends on Required Return which depends

on Market Risk (and not Total Risk).

• In most Real Markets where Investors are not fully Diversified, Total Risk is important. It can

be calculated using the Sigma (Standard Deviation) Formulas, probabilities, and Expected

Return.

• Total Risk and Expected Return must BOTH be considered in Comparing Investments.

• Market Risk and Required Return are Related to one another in Efficient Markets according to

the SML Equation. Required Return depends on the Individual Investor’s Psychological Risk

Profile and Opportunity Cost of Capital.

Final Notes on Betas:

• Stock Beta vs Real Asset Beta

.Objective in FM is to Maximize STOCKholders’ (or Owners’) Wealth

o Negative Side Effect - Treasury Managers of Listed Corporations in

USA and Europe spend too much time manipulating Stock Prices.

.Real Assets have Risky Revenue Cash Flows:

o Asset Beta = Revenue Beta x [1 + PV(Fixed Costs)/PV(Assets)]

• A Stock’s Beta or Risk Relative to the Market can change with time

.if the Company’s business operations or environment chang, its

responsiveness to the Market can alter ie. If it buys another business,

implements a Total Quality Management program, makes an R&D

technological discovery, takes on Debt, etc.

Notes on Measuring Uncertainty:

• Standard Deviation vs Beta

.For Example, Oil Drilling Companies: possible to have

High Standard Deviations in Forecasted Earnings and

Returns but Low Betas or Stock Price volatility relative

to Market

• Volatility vs Risk

.Seasonal or macro volatility in Earnings does NOT

necessarily signify Risk BUT High Stock Price

volatility does signify Risk.
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Summary of Single Stock (Stand Alone) Risk & Return:

• Single Stock (Stand Alone Investment)

.Expected Return Formula (Weighted Average of Many Possible Future

Outcomes for Returns of that one Stock)

Summary of Portfolio Risk & Return:

• Portfolio Theory and Diversification

.Diversification and Risk (40 Stocks or at least 7)

.Expected Portfolio Return Formula (Weighted Average of Returns

of Stocks in the Portfolio)

Portfolio Risk Formula

Summary of Beta:

• Market Risk and Beta Coefficient (CAPM)

.Single Stock Beta (=Slope of Best Fit Regression Line) = Percent Change

in Stock ROR / Percent Change in Market Index ROR

.Portfolio Beta Risk Formula (Weighted Average Formula)

.Stock Beta Formula in terms of Stock Standard Deviation & Covariance

Capital Market Line (CML):

• CML (Capital Market Line):

.Parachute Graph and Efficient Frontier (Hook Shaped Curve) shows

ALL possible Risk-Return Combinations for ALL combinations of

stocks in the Portfolio – whether efficient or not.

.CML Straight Line Equation (T-Bill Portfolio and Optimal Portfolio

Mix on Efficient Frontier Curve) connects rRF (Risk-free or T-Bill

return) to the Tangent Point on the Efficient Frontier Curve.

.Represents all Risk-Return Combinations for Efficient Portfolios in the

Capital Market. Assumes easy access to risk-free T-Bill Portfolio.

Portfolio Risk measured using Standard Deviation

Security Market Line (SML):

• SML (Security Market Line) - Cornerstone of CAPM

.Represents all Risk-Return Combinations for ALL Efficient Stocks in the

Capital Market . Stock risk measured using Beta. Market Price of a Stock

determined by Required Return on Stock which depends on Market Risk

(not Total Risk).

.You can NOT expect to receive extra return (or compensation) for taking on

Company-Specific Risk which Rational Investors have eliminated !

Efficient Market Prices are based on Market Risk Only and NOT Total Risk.

.The Efficient Market will only offer you a Return (and a Share Price)

which is the bare minimum acceptable to Rational Diversified Investors.

.REQUIRED ROR vs Expected ROR

.SML Linear Equation & Graphical Interpretation

Criticisms of CAPM & Alternatives

.Weakness in SML:

o Not All Investors are rich or well-informed enough to hold

Fully Diversified Portfolios therefore Market Risk (and Betas)

are NOT the only relevant factor in estimating Required Return

and Stock Prices. Other Efficient Market Assumptions.

o Taxes and Brokerage Costs that affect Investor’s analysis and

estimation of Returns have been ignored

.Weakness in CML: Not All Investors are influential enough to be able to

Borrow at the T-Bill Rate. Generally the Borrowing Rate is higher than the

Lending Rate.

.Fama & French: CAPM ignores 2 important determinants of Higher Required

ROR (1) smaller firms and (2) Low Market-to-Book Ratio.

.Arbitrage Pricing Model: Accounts for several factors that affect risk ie. Tax,

inflation, oil price, ...

Financial Management Applications of Risk -Return

Theory (CAPM):

• Practical Real Asset Investment Decisions and Capital

Budgeting

.The most important NPV (and PV) Equations uses

REQUIRED ROR (and NOT Expected ROR)

• Actual Share Pricing and Investment in Securities

.Gordon’s Formula for Share Pricing uses PV of

Dividends which uses REQUIRED ROR

Risk & Return - Must Consider BOTH:

• First Part of this Course - Valuation or Calculating NPV and PV which are measures of Return.

We ignored Risk and origins of Required ROR.

• Second Part of this Course – Application of PV Concept to Valuation or Pricing of Bonds

(Debt) and Shares (Equity). Again we ignored Risk and origins of Required ROR.

• Part 3 of the Course Introduced Risk and how it determines the Required Return used in NPV

and Share Price Formulas.

• In Perfect Markets, Value depends on Required Return which depends on Market Risk (and not

Total Risk).

• BUT, in Real Markets which are Imperfect and Inefficient, Total Risk is important. It

can be calculated using the Sigma (Standard Deviation) Formulas, probabilities, and Expected

Return.

• Total Risk and Expected Return must BOTH be considered in Comparing

Investments.

• Market Risk and Required Return are Related to one another.

Common Life Applications of Risk and Return Theory:

• Concepts of Risk & Return Theory have Wide Practical Applications that require a

Creative Mind.

.Expected Value or Expected ROR or Expected Payoff

.Total Risk or Standard Deviation (based on Spread or Range of Breadth of

Possible ROR outcomes) = Unique + Market Risk

.Systematic (or Market or Nondiversifiable) Risk (= Beta A x Sigma M).

Individual Risk relative to Market or Industry.

• Think Out of the Box:

.Social Cost-Benefit Analysis of Power Plant.

o Environmental and Village Relocation Risk, Uncertain Savings

.Court Case Payoff: Claims & Penalties

o Uncertain likelihood of success and Opponent, Uncertain Payoff

.Likelihood of War: Capability & Intent (Game Theory)

o Magnitude of Capability vs Uncertainty of Intent

LECTURE # 28

Recap of Financial Markets:

• Capital Markets

.Stock Exchange (listed shares, unit trusts, TFC)

• Money Markets (Short-term liquid debt market)

.Bonds

o Government of Pakistan: FIB, T-Bill

o Private Sector: Corporate Bonds, Debentures

.Call Money, Inter-bank short-term and overnight lending

.Loans, Leases, Insurance policies, Certificate of Deposits (CD’s)

.Badlah (money lending against shares), Road-side money lenders

• Real Assets Markets

.Cotton Exchange, Gold Market, Kapra Market

.Property (land, house, apartment, warehouse)

.Computer hardware, Used Cars, Wheat, Sugar, Vegetables,etc.

Debt and Equity Markets:

• Equity Markets and Institutions

.Stock Exchanges

.Private Placements

.Private Equity Investments

.Venture Capital

.Islamic Finance

• Debt Markets and Institutions

.Bond Markets

.Money Markets & Call Markets

.Bank Loans & Certificate of Deposits (CD’s)

o Project Financing

o Running Finance or Working Capital Finance

.Hypothecation and Pledge Financing for Inventory Purchase

o Bridge Financing

.Mortgage Financing

.Lease Financing

.Insurance and Credit Card

 “Efficient Markets” Assumption:

• We assume that Financial Markets are Quick and Prices are Right.

• There are Lots of Rational Investors in every Financial Market. They are

all well-informed and act quickly on information related to the companies’

operations, finances, risk and return.

• So Prices of Securities like Stocks and Bonds adjust (equilibrate)

quickly to new information. Pricing by the Market is Efficient and

Accurate.

• Observed Market Price are Accurate reflection of Fair Price (or

Theoretical Price based on Investors’ NPV calculations).

• All Stocks have Optimal Risk-Return Combinations, ie. All Stocks lie

right ON the SML Line !

Securities:

• Securities : pieces of legal contractual paper that represent claim against assets

.Direct Claim Securities:

o Stocks: equity paper representing ownership, shareholding. Appears

on Liabilities side of Balance Sheet

o Bonds: debt paper representing loan or borrowing.

.When you are Issuing Bonds (ie. Borrowing money) then the

Value of Bonds appears under Liabilities side (as Long Term

Debt) of Balance Sheet.

.If you are Investing (or buying) Bonds of other companies then

their Value appears under Assets side (as Marketable Securities)

of Balance Sheet.

• Value of Direct Claim Security is directly tied to the value of the underlying Real

Asset.

•Why raise money through a Debt (ie. Bond) rather than through

Equity (ie. Shares or Stocks)?:

•If you do NOT have enough money to meet your own or your

family’s personal living expenses, then you approach a friend or a

Bank for a Personal Loan.

•If you can NOT find friends, family, or investors who want to

invest Equity into your business venture, then you approach an

Individual Lender or Bank or Leasing Company for a Business

Loan.

•In an Emergency or Crisis, the quickest way to get money is

generally to take a Loan at a high interest rate. Countries who are

short of money do this too.

Why Take Debt ?

Debt vs Equity:

• If the Company raises money using Debt or Bonds, then it

will have to pay a fixed amount of interest (or mark-up)

regularly for a limited amount of time. Of course, failure

to pay interest can force company to close down.

• If the Company raises money using Equity, then it is forced

to bring in new shareholders who are Owners & can

interfere in the management and will get a share of the

net profits (or dividends) for as long as the company is in

operation !

Capital Structure:

• Most Firms keep a Mix of Both Debt and Equity Capital. In other words

most Firms raise money from both Stockholders (or Shareholders) and

Bondholders (and Banks).

• The Mixture or Proportion of Debt Capital and Equity Capital is known as

the Capital Structure.

• This Financial Policy Decision is taken by the CEO, CFO, and Board of

Directors

• Capital Structure can Change With Time depending on Firm’s Financing

needs and strategy.

.Some Projects like Power Plants and Cement are so Capital Intensive

and large that initially the sponsors need Debt Capital

.When a Running Business reaches maturity, some owners prefer to fix

the Ratio of Debt to Equity at 20/80 and only for Running Finance.

.Some Muslim Businessmen use 100% Equity Capital only (No Debt).

Cost of Capital:

• Firms try to attract Debt and Equity Investors to invest their Capital (or

money).

• Firms claim that they are SAFE and PROFITABLE investments.

Therefore, Firms try to Get Investment Capital (or money) at the

LOWEST possible Cost of Capital.

• Remember that whenever you Borrow or Rent or Buy anything (cycle,

house, money), it Costs You Money in the form of a Rental, Interest or

Mark-up, Installment, etc.

.Stockholders (Equity owners) expect to receive Dividends

.Bondholders (Debt Holders and Banks) expect to receive Interest

Cost of Capital & Required ROR:

• Required ROR (or Opportunity Cost) %

.CAPM Theory (SML for Efficient Markets) & NPV

.Minimum ROR required to attract investor into buying a Security (ie. Stock or Bond

…)

.Opportunity Cost: Investor Sacrifices the ROR available from the 2nd best

investment.

• Cost of Capital %

.Weighted Average Cost of Capital (WACC)

.Combined costs of all sources of financing used by Firm (ie. Debt and Equity)

.WACC is Similar to Required ROR BUT Takes into account some Practical

Factors:

o TAXES: Interest Payments are P/L Expenses and NOT Taxed.

o TRANSACTION COSTS: Brokerage, Underwriting, Legal, and Flotation

Costs incurred when a Firm issues Stocks or Bond Securities

WACC %:

Weighted Average Cost of Capital

• Assume that Firm markets 3 Types of Financial Products (or Securities or

Instruments) to attract Investors’ Capital.

.Bonds (Debt): Cost = Coupon Interest

.Common Shares (Equity): Cost = Variable Dividend

.Preferred Shares (Hybrid Equity): Cost = Fixed Dividend

• The Firm Issues a Security or Financial Instrument to the Investor and Receives

Capital (or Money) in exchange. The Firm has to pay a “Rental Cost” for using the

Investors’ Capital.

• WACC % = Weighted % Cost of Debt + Weighted % Cost of Common

Equity + Weighted % Cost of Preferred Equity = rDxD + rExE + rPxP

• WACC must take Taxes & Transaction Costs into account.

Summary of Formulas:

• TOT RISK = MKT RISK + COMPANY SPECIFIC RISK
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• NPV Bond Pricing Equation:

Bond Price = PV = C1/(1+rD) + C2 (1+rD)2 + C3 / (1+rD)3 +

….. + PAR / (1+rD)3

• Gordon’s Formula for Share Pricing:

rCE = (DIV 1 / Po) + g = Dividend Yield + Capital Gains Yield

• SML Equation (CAPM Theory)

r = rRF + Beta (rM - rRF )

2 2 2 2 +

LECTURE # 29

WACC %:

• Weighted % Cost of Bond (Debt): WACC = rDxD + rExE + rPxP

.rD XD. Where rDis the Average Rational Investors’ Required ROR for

investing in the Bond. XDis the Weight or Fraction of Total Capital value

raised from Bonds = Bond Value / Total Capital

• Weighted % Cost of Common Equity

.rE XE . Where rD is the Average Rational Investors’ Required ROR for

investing in Common Share. XDis Weight or Fraction of Total Capital raised

from Common Equity. Note that rE is Not the WACC and Not the ROE (=NI

/ common stock)

• Weighted % Cost of Preferred Equity

.rP XP. Where rPis the Average Rational Investors’ Required ROR for

investing in Preferred Share. XPis Weight or Fraction of Total Capital raised

from Preferred Equity.

Weighted Cost of Debt:

• Weighted Cost of Debt % = rD XD .

• Required ROR for Debt

.Bond YTM = Interest Yield + Capital Gain Yield = Expected (or Theoretical) ROR. It

becomes Required ROR when you use Actual Observed Market Price of Bond as PV in

the Bond Pricing Formula.

• Cost of Debt Capital = rD

.Practically speaking, Bonds are Issued (or sold) in the Market at a Premium (above Par

Value) or Discount (below Par Value). AND, the Issuance of Bonds has Transaction

Costs. These transaction costs include Legal, Accounting, and Marketing and Sales fees.

Both these are factored into the Market Price of the Bond used in PV Formula to

calculate the Pre-Tax Cost of Debt Capital = rD* . So, rather than using Market Price

of Debt, use the NET PROCEEDS = Market Price – Transaction Costs

.Finally, Debt becomes less Costly because Additional Interest creates a new form of

Tax Saving or Tax Shield.

.After Tax Cost of Debt = rD = rD* ( 1 - TC ) where TC is the Marginal Corporate

Tax Rate on the Net Income of the Firm.

Example - Cost of Debt:

• Company ABC issues a 2 Year Bond of Par Value Rs 1000 and a Coupon

Rate of 10% pa (and annual coupon payments). Company ABC pays an

Investment Bank Rs 50 per Bond to structure and market the bond. They

decide to sell the Bond for Rs 950 (ie. At a Discount). At the end of the

first year, Company ABC’s Income Statement shows the Coupon Interest

paid to Bondholders as an expense. Interest represents a Tax Saving or

Shield. Based on the Net Income and Industry Standard, the Marginal

Corporate Tax Rate is 30% of Net Income.

• Assuming that the 2 Year Bond represents the ONLY form of Capital,

calculate the After-Tax Weighted Average Cost of Capital (WACC) %

for Company ABC.

Example - Cost of Debt:

• Step 1: Calculate Required ROR using Bond Pricing or PV Formula

.PV = 100/(1+r*) +100/(1+r*)2 +1000/(1+r*)2

= 100/(1+r*) + 1100/(1+r*)2

= NET PROCEEDS = NP = Market Price -Transaction Costs

= 950 - 50 = Rs 900

Solve the Quadratic Equation for Pre-Tax Required ROR = r*

Using the Quadratic Formula: r* = 16% AND r = - 5 % (!)

• Step 2: Calculate After Tax Cost of Debt

.rD = rD * ( 1 - TC ) = 0.16 ( 1 - 0.30) = 0.16 (0.70) = 11 . 2 %

• Step 3: Calculate Weighted Cost of Capital (WACC)

.WACC = rD XD .+ rP XP + rE XE . = rD XD + 0 + 0

= 11.2 (1) = 11.2 %

Weighted Cost of Preferred Equity:

• Weighted Cost of Preferred Equity % = rP XP .

• Required ROR for Preferred Equity

.Use the Perpetuity Formula for Perpetual Investment & Constant Div

.PV = Present Price = Po= DIV1 / r . So r = DIV1 / Po. If you use the

Actual Observed Market Price for Po then r = Required ROR

• Cost of Preferred Equity Capital = rP

.Practically speaking, the process of Legally Structuring, Printing, and

Marketing Preferred Share Certificates costs money in the form of

Flotation Costs (including Brokerage and Underwriting Fees). These

Costs are factored directly into the PV or Observed Market Price.

.PV = Net Proceeds = Market Price - Flotation Costs

.Preferred Stock Dividends are paid out from Net Income AFTER

TAXES. So they are NOT Tax Deductible (unlike Bond Interest

Payments).

Example - Cost of Preferred Stock:

• Company ABC wants to issue a Preferred Stock of Face

Value Rs 10. The Board of Directors have agreed to fix

the Annual Dividend at Rs 2 per share. The Lawyer’s fee

and Stock Brokers’ Commissions will cost Rs 1 per share.

The Preferred Share is floated at Face Value.

• What is the Cost of Capital to Company ABC for raising

money through Preferred Stocks?

Example - Cost of Preferred Stock:

• Use Perpetuity Formula to Compute the Required ROR

.r = DIV1/ Po = Rs 2 / Rs 10 = 20%

• Minor Change in Perpetuity Formula to Compute the Cost of

Preferred Equity Capital

.Net Proceeds = NP =Price-Flotation Costs =10-1= Rs 9

.r = DIV1/ NP = Rs 2 / Rs 9 = 22%

.Flotation Costs ADD TO COST of Company Issuing the

Preferred Equity Capital

Weighted Cost of Common Equity:

• Weighted Cost of Common Equity % = rE XE .

• Required ROR for Common Equity (or Shares): 2 Approaches

.Dividend Growth Model: Gordon Formula (simplified PV Formula) for Perpetual Investment & Constant

Growth in Dividends

o r = DIV1 / Po + g. If you use the Actual Observed Market Price for Po then r = Required ROR. Now 2

Approaches for Proceeding to calculate Cost of Capital.

.CAPM (SML Equation) Assuming Efficient Markets

o r = rRF + Beta (r M -r RF ). Advantage: does not rely on Divident Forecast

• Cost of Common Equity Capital = rE

.MOST COMPLEX COST OF CAPITAL TO CALCULATE.

o Required ROR on Common Equity NEITHER observable NOR certain unlike Bond Coupon Interest &

Preferred Dividends both of which are fixed

o Equity Capital can be raised in 2 Ways and Required ROR and Costs are different for each: (1)

Retained Earnings and (2) Issue of New Common Stock. You can use rE for New Stock or Retained

Earnings (which is lower).

.Common Stock Dividends are paid out from Net Income AFTER TAXES. So they are NOT Tax Deductible

(unlike Bond Interest Payments).

Example - Cost of Common Equity Capital:

• Company ABC wants to issue more Common Stock of Face

Value Rs 10. Next Year the Dividend is expected to be Rs 2 per

share assuming a Dividend Growth Rate of 10% pa. The

Lawyer’s fee and Stock Brokers’ Commissions will cost Rs 1

per share. Investors are confident about Company ABC so the

Common Share is floated at a Market Price of Rs 16 (ie.

Premium of Rs 6).

• If the Capital Structure of Company ABC is entirely Common

Equity, then what is the Company’s WACC? Use 2 Approaches

and Compare the Results.

Example - Cost of Common Equity Capital:

Dividend Growth Model

• Step 1: Calculate Required ROR for Common Stock using Gordon’s

Formula (Perpetual Investment and Constant Growing Dividend):

.Approach I: Retained Earnings Approach (use Market Price)

o r =(DIV1/Po) + g = 2/16 + 0.10 =0.125 +0.1 =0.225 = 22.5%

.Approach II: New Stock Issuance Approach

o Net Proceeds = Flotation Price - Flotation Costs = 16 - 1 = 15

o r =(DIV1/NP) + g = 2/15 + 0.10 = 0.133 + 0.1 =0.233 = 23.3%

.Cheaper for Company ABC to Raise Equity Capital through

Retained Earnings than to incur costs of issuing New Equity.

.Problem: Which Cost to Pick ?

Example - Cost of Common Equity Capital:

CAPM Model (SML) Efficient Market

• Given some additional data: T-Bill ROR = 10% pa. Market

ROR = 20%. Beta for ABC Common Stock = 1.25

.r = rRF + Beta (rM - rRF ) = 10% + 1.25 (20%-10%)

.= 10% + 12.5% = 22.5%

.Same answer as Retained Earnings Approach in

Dividends Growth Model. Advantage: Don’t need to

Forecast Dividends in CAPM Approach.

.CAPM matches Dividends Model if No Flotation /

Transaction Costs and Market is Efficient.

Cost of Capital & Required ROR:

• Required ROR (or Opportunity Cost) %

.CAPM Theory (SML for Efficient Markets) & NPV

.Minimum ROR required to attract investor into buying a Security (ie. Stock

or Bond …)

.Opportunity Cost: Investor Sacrifices the ROR available from the 2nd best

investment.

• Cost of Capital %

.Weighted Average Cost of Capital (WACC)

.Combined costs of all sources of financing used by Firm (ie. Debt and

Equity)

.Similar to Required ROR BUT Takes into account some Practical Factors:

o TAXES: Interest Payments are P/L Expenses and NOT Taxed.

o TRANSACTION COSTS: Brokerage, Underwriting, Legal, and

Flotation Costs incurred when a Firm issues Stocks or Bond Securities

Summary of Formulas:

TOT RISK = MKT RISK + COMPANY SPECIFIC RISK
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NPV Bond Pricing Equation:

Bond Price = PV = C1/(1+rD) + C2 (1+rD)2 + C3 / (1+rD)3 + ….. +

PAR / (1+rD)3

Gordon’s Formula for Share Pricing:

rCE = (DIV 1 / Po) + g = Dividend Yield + Capital Gains Yield

SML Equation (CAPM Theory)

r = rRF + Beta (rM -rRF )

2 2 2 2 +

LECTURE # 30

Debt vs Equity:

From FIRM’s Point of View

• Need Capital to Start a New Business or to Expand Operations

• Capital can be raised in basically 2 ways. Look at each from FIRM’S (or Company’s) Point

of View:

.Issuing Debt (or Leverage)

o Advantages of Issuing Debt:

.Limited fixed Interest payment - no share in profits

.Limited Life

.Interest Payment is an Expense ie. Tax Deductible

.Can Improve (or Amplify) the Return on Equity (ROE)

o Disadvantages

.Debt adds to Company-specific Risk

.If company doesn’t pay Interest, it can be closed down

.Issuing Equity (generally Common Equity or Ownership)

o Advantages of Issuing Equity:

.Not required to pay fixed regular Dividends

• Capital Structure is a Firm’s Mix of Debt & Equity

Risks Faced by FIRM:

• Total Stand-Alone Risk of a STOCK (from Risk and CAPM Theory).

.Stock’s Total Stand Alone Risk = Diversifiable + Market

.Company-specific Risk: Unique, Diversifiable

.Market Risk: Systematic, Not Diversifiable

• Total Stand-Alone Risk of a FIRM (New)

.Firm’s Total Stand Alone Risk = Business + Financial

.Business Risk: Risk of All Assets & Operations (without debt). Includes

Both Company-Specific (or Diversifiable) & Market Risks.

.Financial Risk: Additional Risk faced by Common Stockholders if Firm

takes Debt. Pure Debt-related Risk.

Financial Risk – Concept:

INVESTOR’S Point of View • Suppose Firm ABC had a Capital Structure of 100% Common Equity. Then

the Management and Board of Directors of Firm ABC then decides to

Reduce Half of the Equity and take a Loan (or Debt) instead. This affects

the distribution of Risk & Return to the Common Equity holders (or

Owners).

.In other words, the Management of Firm ABC has added a New Kind of

Investor. The Debt Holder faces almost no risk because he is “guaranteed”

the Interest payment at all costs whether or not the Firm is making profit or

whether or not the Equity Owners are paid Dividend. Debt Holders eat

away at the Owners’ (or Equity Holders’) money at almost no risk.

.So, naturally, the RISK faced by Equity Holders INCREASES because

same Business Risk is now shouldered by Fewer Equity Shares. Risk per

Share Increases. Generally Speaking, Increasing Debt Shifts More

Risk Upon the Shareholders. Therefore REQUIRED ROR demanded by

the Common Equity Holder also INCREASES (based on CAPM Theory)

Firm’s Total Stand Alone Risk:

Uncertainty in ROA & ROE

• Firm’s Total Stand Alone Risk measured by the Uncertainty or Fluctuations in Possible

Outcomes for Firm’s Future Overall ROR.

• If Business has Debt & Equity (ie. LEVERED FIRM):

.Firm’s Overall ROR = ROA = Return on Assets = Return to Investors / Assets =

(Net Income + Interest) / Total Assets

.Note: Total Assets = Total Liabilities = Debt + Equity

• If Business is 100% Equity (or UN-LEVERED FIRM) No Debt and No Interest.

.Firm’s Overall ROR = Net Income / Total Assets. For 100% Equity Firm, Total

Assets = Equity. So Overall ROR = Net Income / Equity = ROE ! Note: Net

Income is also called Earnings.

.Note: ROE Does NOT Equal rE (Required Rate of Return). ROE is Expected

Book Return on Equity. Used in Stock Valuation Formula to calculate “g” &

“PVGO”

.Fluctuations in ROE = “Basic Business Risk”

• Review Financial Accounting Ratios

Basic Business Risk:

(Not Considering Debt)

• Causes of High “Basic Business Risk” or Uncertainty or Volatility or

“Instability” or “Shocks”

.Large changes in Customers’ Demand (seasonality)

.Unstable Selling Price (unstable markets and retailers)

.Uncertainty in Input Costs (raw material, labor, utilities)

.Inability of Management to Change Operational Tactics and Strategy to

Meet Changing Environment

o Ineffective Price Stabilization

o Poor Product R&D and Planning

.High Operating Leverage (OL)

.Many other causes.
Operating Leverage (OL):

• Formula:OL = Fixed Costs / Total Costs

• Concept: High OL Increases Risk: Customer Demand Falls but Fixed

Costs remain High. So, Small Decline in Sales Can Cause Large Decline

in ROE.

• Fixed Costs Across Different Industries:

.Plant, Machinery, Equipment ie. Power Plant, Cement, Steel, Textile

Spinning

.New Product Development, R&D Costs ie. Pharma, Auto, IT

.Highly Specialized & Skilled Workers ie. IT

• OL used in Capital Budgeting & Capital Structuring Decisions

Operating Leverage Application to Capital Budgeting:

• Example: Comparing 2 Types of Technologies for Cement Manufacturing: (1)

Wet Process and (2) Dry Process. Different Total & Fixed Costs, Different OL.

.Applications to Capital Budgeting

o Different OL’s, Different Breakeven Points, Different Risks, Different

Required ROR’s. So Different Discount Rates for 2 Technologies.

Affects Computation of NPV Investment Criterion.

.Breakeven Point: Quantity of Sales at which EBIT = 0 therefore

ROE = 0. EBIT = Op Revenue - Op Costs = Op Revenue -Variable

Costs - Fixed Costs = PQ - VQ - F. Where P= Product

Price (Rs), Q= Quantity or # Units Sold, V= Variable Cost (Rs), F=

Fixed Cost (Rs). So IF EBIT = 0 then PQ-VQ-F = 0 so Breakeven

Q = F / ( P - V )

Visualizing Operating Leverage (OL):

Operating Leverage Application to Capital Structure:

• Applications to Capital Structure

.Example of 2 Types of Cement Manufacturing Technologies:

Different OL’s has 2 Impacts:

o Different Risks so Different Betas (CAPM Approach to Cost of

Equity Capital), Different WACC’s for 2 Technologies. Affects

Choice of Capital Mix (or Capital Structure)

o Different Fixed Costs, Different EBIT & NI, Different ROE’s

so Different Dividend Growth Rates “g,” (Gordon-Dividends

Approach to Cost of Equity Capital). So Different WACC’s.

Affects Choice of Capital Mix.
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