Chapter 9 – Capital Budgeting: Introduction & Techniques
Investment decisions have a greater impact on a business’ future than any other decision it makes. This chapter investigates methods for evaluating long-term investment decisions.
LO1: what is the purpose of Capital Budgeting?
Capital: Refers to long-term securities &investments 
· Capital budgeting refers to the process of deciding which long-term investments or projects a firm will acquire
LO2: what are the steps in the Capital Budget Process?
1. Identification Opportunities: The firm must have some method in place by which new opportunities are identified and brought to managements attention. 
2. Evaluation of Opportunities: Once a firm identifies an opportunity all the costs and benefits must be tabulated and analyzed. 
3. Selection : Firms usually have more good projects than they can accept usually due to limited funds or human/physical constraints. 
4. Implementation: Once a project is selected it must be implemented. Management must be vigilant at this stage to ensure the costs reflect what was initially proposed and evaluated. 
5. Post Audit : Once a project is completed, management must compare the costs and revenue with the original projections. 
Taken together, these steps can dramatically improve a firm’s ability to select wealth increasing projects, bring them to fruition, and learn from that experience. 
L03: Techniques for Analyzing Projects:
	Method
	Description
	Equation
	Decision Criteria

	Payback Method (PB)
	Number of years required to recapture initial investment
	
	None

	Net Present Value (NPV)
	The PV of all cash flows
	
	Accept if greater than or equal to 0

	Profitability Index (PI)
	The ratio of the PV of the cash inflows to outflows
	
	Accept if greater than or equal to 1

	Internal Rate of Return (IRR)
	The interest rate that sets PV of the cash inflows equal to the PV of the cash outflows
	Calculator/Spreadsheet
	Accept if greater than or equal to cost of capital

	Modified Internal Rate of Return (MIRR)
	The interest rate that sets the PV of the cash outflows equal to the FV of inflows, computed at the firms cost of capital
	Calculator/Spreadsheet
	Accept if greater than or equal to cost of capital



Payback Period (PB) Method: 
· The number of years required to recapture initial investments 
· 
· the worst method. Only gives a year (number) in which you will get a return on your investment. 
· The timing and riskiness of the cash flows are ignored 
· Advantages: 
· Simplicity 
· Know how long funds will be tied up 
· Disadvantages: 
· No decision criteria/ risk adjustment 
· Ignore cash flows 
· Ignores time value 

Net Present Value: 
· The present value of all cash flows 
· 
· most popular method. & sound evaluation tool 
· because cash outflows & inflows occur at different times, they cannot be compared directly. 
· Positive: the current value of incomes exceed the expenditure 
· Negative: the current value of expenditure exceeds income 
· Accept if greater than 1 or 0 (reject if negative) 
· Advantages: 
· Uses time value of money concept
· Clear decision criteria
· Discount rate adjusts for risk by increasing or decreasing the discount rate, the firm can adjust for the riskiness of the cash flows. 
· Disadvantages: 
· May be difficult for someone without a finance background to understand. 
· Of little help when move than 1 positive NPV projects. 
· NPV Profile 
· Graphs the NPV at a variety of discount rates. 
· The NPV profile demonstrates how sensitive the NPV is to changes in the discount rates.
· To compute: select a number of different discount rates & compute the NPV for each 
Profitability Index (Cost-benefit Ratio): 
· Uses the same values as NPV but converts to a ratio
· The ratio of present value inflows to outflows 
· 
· Accept the project if 0 or greater 
· Advantages: 
· Useful as an aid in ranking projects from best to worst
· Computes the return per dollar invested as PV 
· Disadvantages: 
· Should not replace the NPV 
Internal Rate of Return (IRR) Method: 
· The interest rate that sets the present value of the cash inflows equal to the present value of the outflows
· Can be defined as the discount rate that sets the NPV equal to 0 
· If IRR is greater then the cost of capital, the project is accepted 
· If the IRR is less than the cost of capital, the project is rejected.
· Disadvantages: 
· Reinvestment Rate Assumption: The IRR assumes the cash flows are reinvested at the internal rate of return when they are received
· Because the IRR method does not evaluate the project at a particular discount rate. It cannot be used for ranking mutually exclusive projects. 
· There may not be a solution to an IRR problem. 
· IRR ignores differences in scale. 
· NPV vs IRR 
· Depending on who your audiences is, whether you’re ranking projects or simply determining which are acceptable. 
3.5 Modified Internal Rate of Return (MIRR) 
· The interest rate that sets the present value of the cash inflows equal to the present value of the outflows, computed at the firm’s 
· The cash outflows are discounted back to the PV at the cost of capital, and the cash inflows are compounded at the cost of capital to the projects end. 
· The future value of the cash inflows is called the terminal value. 
· The MIRR is the interest rate that grows the PV to equal the FV. 
· Steps: 
1. Find the PV of all cash outflows at the firms cost of capital. 
2. Find the value of all cash inflows at the firm’s cost of capital. All positive cash flows are compounded to the point at which the last cash inflow is received.
3. Compute the rate that compounds the PV of the outflows so that they equal to the FV of the inflows, this rate is the MIRR. 
Chapter 10: Capital Budgeting: Estimating Cash Flows 
LO1: Calculate Depreciation & Taxes 
CCA Depreciation: 
The CRA’s system for calculating depreciation expenses for tax purposes is called the capital cost allowance (CCA system)
· Based on a decling balance depreciation method & assigns assets to “property classes” ex. Buildings & Vehicles 
· Each property class has a different depreciation rate 
The annual depreciation expense (depr) for an asset is the product of the depreciation rate and the undepreciated capital cost of the asset.

dr: depreciation rate 
UCCt_1: the undepreciated capital cost from the end of last period. 
**the capital cost is the sum of the purchase price, plus legal, accounting, engineering, installation, and other fees realted to buying the property
THE HALF YEAR RULE: if an asset is purchased partway through a year, then it should only be depreciated for the remaining fraction of the year. 
Book Value: Purchase Price – Accumulated Depreciation 
Depreciation Tax Shield: 
Since the depreciation expense if tax deductible, it reduces taxes by an amount equal to the product of the expenses and the corporate tax rate. 	
· OCF=EBITDA ×(1-T)+T ×Depr 
· T X Depr is the depreciation tax shield. 
Tax Impact of Salvage (Disposition) 
The sale price of an asset is called the salvage value of the asset. The proceeds from selling as asset are not taxable 

Net Salvage: 
· Equal to the proceeds received form selling the asset plus the present value of the tax shields gained (lost) as a result of the sale
· Net salvage = Salvage + PV of Tax Shields 
LO2: Expansion Projects
We classify projects as either expansion or replacement projects
· Replacement: replacing an old asset with a new asset 
· Expansion: only the cost of the new asset must be considered. 
There are 3 steps to this process: 
1. Compute the initial cash flow (project’s start) 
2. Compute the annual operating cash flow 
3. Compute the terminal cash flow 
Initial Cash Flows: 
A firms usually incurs one-time expenses and costs when initiating a new investment 
	· Initial Purchase

	· Installation / Shipping cost of new asset

	· Increase in Net Working Capital 

	= Initial Cash Flow 


· Increases in NWC are subtracted from the initial cash flow, and decreases are added. 
· ∆NWC= ∆CA- ∆CL 
· CA = Current Assets 
· CL = Current Liabilities 
Operating Cash Flows:
In return for making an investment in plant, machinery, or equipment, the firm expects to receive a series of cash inflows
· OCF adjust accounting earnings for depreciation and are computed using a modified income statement 
+ Sales Revenue
- Operating Expenses 
___________________
= EBITDA 
- Depreciation 
___________________
= EBIT 
- Taxes 
___________________
= Net Profit After Tax 
+ Depreciation
___________________ 
= OCF 

Terminal Cash Flows: 
The final Year of a project often involves additional outflows & inflows. Ex mining company on site reclamation
+ Operating Cash Flows 
+ Net Salvage Value 
+ Decrease in NWA 
___________________
= Terminal Cash Flow 

 LO3: Replacement Projects 
To evaluate a replacement decision, we compare 1) keeping the old equipment & 2) Replacing it 
Initial Cash Flow: 
- Price of Asset 
+ Salvage Value of Old Asset
-Increase in Net Working Capital 
__________________________
= Initial Cash Flow 

When an asset is replaced, the CCA system adds the cost of the new machine to the asset class, and deducts the salvage value of the old machine. 
· This always increases the UCC balance in the new class
· There are no tax implications, only depreciation. 

Operating Cash Flows: 
The incremental annual operating cash flows for a replacement project are the difference between the operating cash flow after replacement and the operating cash flow with the old asset. 
· 
· 
Incremental depreciation: the difference between the new depreciation expense and the old depreciation expense. 

+ (New Sales Revenue – Old Sales Revenue) 
- (New Operating Expenses – Old Operating Expenses
= Incremental Gross Profit (∆EBITDA) 
- (New Depreciation – Old Depreciation) 
= ∆EBIT 
- Taxes
= Incremental Net Profit after Tax 
+ (New Depreciation – Old Depreciation) 
= Incremental Operating Cash Flows 

Terminal Cash Flows:
+ Operating Cash Flows 
+ Decrease NWC 
- Incremental Net Salvage 
________________________________ 
= Terminal Cash Flow 
**Net working capital is decreased, since when the project ends the cash invested in that working capital is no longer needed and is returned to the investors. 
 






Chapter 11: Cost of Capital 

LO1: Computing the cost of debt, preferred shares, and equity 
Weighted Average Cost of Capital (WACC): The average cost of debt and equity financing, where the average is computed as a weighted average using the long-term target weights of debt and equity in the balance sheet.
· Add the cost of debt & divide by n 
· A firm must earn at least the WACC or the value of the firm will fall 
· It is the discount rate you till use in your NPV and IRR calculations 

The cost of debt: the return that the firm’s lenders demand on new borrowing (the interest rate) 
· If the company has existing bonds trading in the bond market, then the cost of debt is the yield to maturity of those bonds (not the coupon rate) 
· Interest on debt is tax deductible = the tax deductibility of debt lowers the cost of debt financing because the government is paying a portion of the debt expense by reducing the taxes due from a company 

Capital Asset Pricing Module (CAPM): describes the relationship between required return, or cost of common stock equity capital, and the non-diversifiable risk of the firm as measured by the beta coefficient 
CAPM: 
	
Cost of preferred shares: 

Cost of common shares: 
· Constant Growth Model: 
· Bond Yield + Premium: 


LO2: Computing a Weighted Average Cost of Capital 
We combine the different ways of calculating cost of equity to find the WACC 
· The Target Mix: – The proportion of each type of financing resulting in the lowest average cost of funds.

Where: 

E = Value of equity 
D = Value of debt 
P = Value of preferred shares




A weighted average is found by multiplying each cost component by its weight. 

 
                                               

Chapter 17: Corporate Valuation 
L01: Advanced Financials Statements Forecasting 
1.1 Net Fixed Assets 

Where  is the net fixed assets at the end of year t 
1.2 Depreciation 
Use a declining balance depreciation system to calculate deprecation 

Where 
 = net fixed assets 
[bookmark: _GoBack] = the depreciation rate 
 = additions to fixed assets in period t 
Estimating the Average Depreciation Rate 

1.3 CAPEX 
CAPEX can be divided into two parts, maintenance CAPEX and growth CAPEX 
Maintenance CAPEX: the assets that are purchased to replace worn out equipment 




The amount of CAPEX necessary to make net fixed assets at the end of a year equal to the value at the end of the previous. The assets that are purchased to replace worn out equipment. 
Growth CAPEX  : the expenditure on assets that are needed to make more products and grow sales 
· Growth CAPEX is tied to new sales. We express growth CAPEX as a proportion of new sales. 

gCapex = TotalCAPEX – mCAPEX 
· In periods of declining sales, growth CAPEX is zero, cannot be negative. 
· A company that builds a new factory may have a gx ratio greater than 1 in the year of construction. This value should not be used to forecast the financial statements, as it will cause free cash flow to be negative. Instead, the analyst must average the gx ratio across earlier years.  
L02: Free Cash Flow 

2.1 Free Cash Flow 
Free cash flow is the amount of money that you would receive at the end of each year if you were the only owner of a company that had no debt. If the company has debt, then FCF is the amount of money that you would receive if you were the sole owner and lender (of the debt) 
-------------------------------------------
Operating Cash Flow 
- Investments in Net Working  Capital 
- Investments in Fixed Assets (CAPEX) 
--------------------------------------------
= Free Cash Flow 

2.2 Operating Cash Flow 
Operating cash flow is the cash derived from day-to-day operations of the business. It is sales revenue less out-of-pocket costs and taxes 
------------------------------------------- 
Sales 
- Costs of Goods Sold 
- Selling, General, and Admin Expenses 
- Taxes 
-------------------------------------------
= Operating Cash Flow 

OCF = EBIT*(1-T) + Depr

We do not include depreciation because it is a noncash expense
To calculate taxes = T x (Sales - COGS - SG&A - Depreciation) or T x EBIT 


2.3 Investments in Net Working Capital 
· An increase in NWC is a use of cash, and a reduction in NWC is a source of cash. We subtract an increase in NWC from operating cash flow. (A decrease is shown as a negative increase and so adds to operating cash flows) 
· NWC = (Short-term assets - cash) - (Current liabilities - Short-term debts) 
· We don't include cash because if the increase in current assets is financed by running down the cash balance, then free cash flow should be negative. We don't include short-term debt because free cash flow is designed to indicate if more funds must be borrowed or invested to finance the business. 

The Free Cash Flow Identity: 
Free cash flow can go three places: 
1. Into the cash account 
2. To shareholders (dividends & share repurchases) 
3. To lenders (Interest & principal payments) 
Free Cash Flow = Change in Cash + Cash Flow to (from) claimholders – interest tax shield  

