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Introduction

• Capital Budgeting, broadly defined as a decision-making 
process that enables managers to evaluate and recognize 
projects that are valuable to the company, is usually the 
dominant mission facing any financial manager and his/her 
team. 



What is Capital Budgeting?

• Capital Budgeting is the process by which the firm decides 
which long-term investments to make. Capital Budgeting 
projects, i.e., potential long-term investments, are expected to 
generate cash flows over several years.



The Basic Steps of Capital Budgeting

• Capital Budgeting Basics: A company undertakes capital 
budgeting in order to make the best decisions about utilizing 
its limited capital. 

• Identify Potential Opportunities: The first step in the capital 
budgeting process is to identify the opportunities that you 
have. 

• Evaluate Opportunities: Once you have identified the 
reasonable opportunities, you need to determine which ones 
are the best. 

• Cash Flow: Next, you need to determine how much cash flow 
it would take to implement a given project.



Needs 

1. Long-term Implication: Capital expenditure decision affects 
the company's future cost structure over a long time span. 

2. Irreversible Decision: Capital investment decision are not 
easily reversible without much financial loss to the firm 
because there may be no market for second-hand plant and 
equipment and their conversion to other uses may not be 
financially viable. 

3. Long-term Commitments Of Funds: Capital budgeting 
decision involves the funds for the long-term. So, it is long-
term investment decision. 



Types of Capital budgeting

1) Accept reject decisions: all the investment decisions which 
give more return than the cost of capital they are acceptable 
while the investment decisions which give less return than the 
cost of capital they are rejected. 

2) Mutually exclusive decisions: these are the decisions which 
compete with each other which mean the acceptance of one 
automatically rejects the other decision..

3) Capital rationing or ranking decisions: in case the firm has 
various profitable investment proposals in that case the firm 
had only option to rank them as per their profitability and then 
accept them.



Nature of Capital Budgeting

(a) Capital expenditure plans involve a huge investment in fixed 
assets. 

(b) Capital expenditure once approved represents long-term 
investment that cannot be reserved or withdrawn without 
sustaining a loss. 

(c) Preparation of coital budget plans involve forecasting of 
several years profits in advance in order to judge the 
profitability of projects.



Benefits of Capital Budgeting

1. Consistency and flexibility
2. Better financial decisions
3. Access risk and uncertainty
4. Analyze long-term repercussions



Factors influencing Capital Budgeting

Capital Budgeting refers to the techniques used for making long-term investment 
decisions. Capital budgeting is defined “as the firm’s formal process for the 
acquisition and investment of capital. It involves firm’s decisions to invest its 
current funds for addition, disposition, modification and replacement of fixed 
assets”.

The factors influencing capital budgeting are:

• Availability of funds    
• Structure of capital
• Taxation policy
• Government Policy
• Lending policies of financial institutions
• Immediate need of the project
• Working capital
• Trend of earnings
• Capital return
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Capital Budgeting Techniques

• Capital Budgeting Techniques include:

Payback Period (PB)

Internal Rate of Return (IRR)

Net Present Value (NPV)

Discounted Payback Period (DPB)

Profitability Index (PI)
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Pay Back Period

• Pay Back Period is the necessary period for giving back the invested 
money. It emphasizes more on annual cash inflows, economic life of the 
project and original investment.

Cash Flows Cumulative Cash 
inflow

A Cash outflow (100,000) (100,000)

B Cash inflow

1st Year 45,000 45,000

2nd Year 40,000 85,000

3rd Year 35,000 120,000

4th Year 50,000 170,000
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Pay Back Period (PBP)

• PBP = Years + Remaining amount/Cash inflow in the next year

• PBP = 2 + (100,000 – 85,000) / 35,000 = 2.428

• So, above calculation reveals that, the calculated PBP is 2.428 (2 years 5 
months and 5 days)

• Limitations of PBP

It does not consider the time value of money

It does not consider the cash flow after PBP

It does not consider profitability of economic life of project

It does not not recognize pattern of cash flow

It does not reflect all the relevant dimensions of profitability
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Net Present Value

• Net Present Value (NPV) refers to the difference between the present value 
of cash inflow minus cash outflows.

• NPV = Present value of cash inflow – Cash outflow

Decision Rules:

• Accept the project when NPV is positive, NPV > 0

• Reject the project when NPV is negative, NPV < 0

• May accept the project when NPV is zero, NPV = 0
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Calculation and Decision Making

Since NPV = Present Value of cash inflow – Cash outflow
So, NPV = 134,380 – 100,000 = 343,80 
The above calculation reveals that, the calculated NPV is positive. So, the project 
can be accepted
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Cash Flows Present
Value factor  
@ 10%

Present 
Value of 
cash inflow

Total 
Cash 
flows

A Cash outflows (100,000) 1.0

B Cash inflow

1st Year 45,000 0.909 40,905

2nd Year 40,000 0.826 33,040

3rd Year 35,000 0.751 26,285

4th Year 50,000 0.683 34,150 134,380



Pros and Cons of NPV

Pros

• NPV is used in capital budgeting to analyze the profitability of an 
investment or project

• Takes account of the time value of money

• Considers all the cash flows

• Provides better forecast

Cons

• It may not give reliable answers when desling with alternative projects 
under the conditions of unequal lives of project.

• It is very difficult to find and understand the concept of cost of capital.
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Internal Rate of Return (IRR)

• IRR is that rate at which the sum of discounted cash inflows equals the sum 
of discounted cash outflows. It is the rate at which the net present value of 
the investment is zero. 

• It is called intermal rate because it depends mainly on the outlay and 
proceeds associated with the project and not on any rate determined outside 
the investment.

• IRR decision rule: A project is acceptable if IRR>r
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Calculation of IRR

Cash flows Present
value 
factor 
@10%

Present 
value in 
cash 
inflow

Present 
value 
factor 
@30%

Present 
value in 
cash 
inflow

Cash out
follow = 
100,000

1 1st Year 45,000 0.909 40,905 0.7692 34,614

2 2nd Year 40,000 0.826 33,040 0.5917 23,668

3 3rd Year 35,000 0.751 26,285 0.4551 15,928

4 4th Year 50,000 0.683 34,150 0.3501 17,505
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Calculation of IRR

Cash in follow - Cash out follow @10% = 134,380.00 – 100,000.00 = 34,380

Cash in follow – Cash out follow @30% = 91,715.00 – 100,000.00 = (8,285)

IRR = 10% + [34,380/{34/380 – (-8285)}] × (30% - 10%)

IRR = 10% + (34,380/42,665) × 20%

IRR = 10% + 0.8058 × 20%

IRR = 26.11%
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Pros and Cons of IRR

Pros

• Takes account of the time value of money

• Easy to be understood by managers

• Takes into account total cash inflows and total outflows

Cons

• Involves tedious calculations

• Difficult to use in choosing projects of varying sizes

• Difficult to choose when projects have the sam IRR

• Not dependent on the discount rate
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Discounted Payback Period

• The discounted payback period is similar to the traditional payback period 
except that it uses discounted free cash flows rather then actual 
undiscounted cash flows

• The discounted Payback period is defined as the number of years needed to 
recover the initial cash outlay from the discounted free cash flows.
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Profitability Index

• The profitability Index is the present value of an anticipated cash in flows 
divided by the initial investment. It is a method of assessing capital 
expenditure opportunities in the profitability index.

• Profitability Index (PI) = Present Value of cash inflows

Present value of cash outflows

This method is also called cost benefit ratio or desirability ratio
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Limitations

• There are certain factors like morale of the employees, good-
will of the firm etc.’ which cannot be correctly quantified but 
which otherwise substantially influence the capital decision. 

• Urgency is another limitation in the evaluation of capital 
investment decisions. 

• Uncertainty and risk pose the biggest limitations to the 
techniques of capital budgeting.



CAPITAL BUDGETING UNDER RISK 
& UNCERTAINITY



Risk and Uncertainty

• RISK AND UNCERTAINTY BOTH REFER TO 
SITUATIONS WITH MORE THAN ONE  OUTCOME. 

• HOWEVER, RISK DEFINES FUTURE EVENTS THAT 
CAN BE OBJECTIVELY SPECIFIED IN ADVANCE 
BASED ON PRIOR KNOWLEDGE; 

• AN OBVIOUS EXAMPLE BEING THE THROW OF A 
DICE. 

• Uncertainty, WHICH CHARACTERIZES MOST 
BUSINESS DECISIONS, RELATES TO EVENTS 
WHOSE PROBABILITIES CANNOT BE PREDICTED 
WITH ACCURACY. 



Quantifying risk

• QUANTITATIVE TECHNIQUES TRANSFORM 
UNCERTAINTY TO quasi-risk, WHICH assumes
A RANGE OF POSSIBLE OUTCOMES AND 
ASSIGNS SUBJECTIVE PROBABILITIES TO THE 
LIKELIHOOD OF EACH OCCURRING. 



Types of Risks Facing Investments

• WE SHOULD ALSO NOTE THAT A PROJECT’S 
OVERALL UNCERTAINTY OR total RISK EMBRACES:
– Business RISK THAT RELATES TO THE VARIABILITY OF 

FUTURE CASH FLOWS ARISING FROM AN 
INVESTMENT’S FUNDAMENTAL CHARACTERISTICS, AS 
WELL AS CHANGING ECONOMIC CONDITIONS. 

– Financial RISK ASSOCIATED WITH A PROJECT’S 
FUNDING AND HOW THE EARNINGS DISTRIBUTED TO 
INVESTORS DETERMINE THE COMPANY’S COST OF 
CAPITAL (DISCOUNT RATE). 



Dysfunctional Risk Methodologies 
• THE FOLLOWING RISK TECHNIQUES ARE POPULAR WITH 

MANAGEMENT. BUT UNFORTUNATELY THEY FAIL TO MAXIMISE
SHAREHOLDER WEALTH. 

– Modifications TO THE CUT-OFF RATE FOR INVESTMENT THAT ADDS A 
risk premium TO THE DISCOUNT RATE.

– Point estimates SUCH AS BEST, WORST OR MOST LIKELY NET CASH 
INFLOW; 

• Minimax, WHICH FOCUSES UPON THE best OUTCOME UNDER THE MOST 
adverse CONDITIONS; 

• Laplace CRITERIA, WHICH SELECT THE MOST FAVOURABLE simple AVERAGE OF 
A THREE POINT ESTIMATE; 

• Probability ESTIMATION WHICH APPLIES PROBABILITIES TO THREE POINT 
FORECASTS TO PRODUCE THE BEST weighted AVERAGE (SUBJECT TO THE 
PROVISO THAT THE SUM OF THE PROBABILITIES EQUALS ONE). 



Decision Trees, Sensitivity and 
Computers 

• Decision trees PROVIDE A mind map OF UNCERTAIN PROJECT CASH 
FLOWS BRANCH OUT FROM AN INVESTMENT (HENCE ITS NAME) 
AND MAY PROLIFERATE BEYOND A THREE-POINT ANALYSIS. 
Conditional PROBABILITIES ARE ATTACHED TO A SEQUENCE OF 
LIKELY FUTURE EVENTS. THE BRANCHES OF THE TRUNK ARISE 
FROM PREVIOUS MANAGERIAL DECISIONS (CONTROL FACTORS) 
AND CHANCE (UNCONTROLLABLE FACTORS). 

•
• Sensitivity analysis DECONSTRUCTS CASH DATA THAT COMPRISE AN 

INITIAL NPV COMPUTATION INTO ESTIMATES OF ITS COMPONENT 
PARTS. EACH VARIABLE IS THEN ANALYSED SEQUENTIALLY, USING
partial equilibrium analysis. BY HOLDING ALL OTHER VARIABLES 
CONSTANT AND GAUGING THE IMPACT ON THE APPROPRIATE 
INVESTMENT CRITERIA OF PERCENTAGE CHANGES TO THE 
VARIABLE UNDER OBSERVATION, ITS CRITICAL VALUE IS 
ESTABLISHED. 



Mean-Variance Methodology 

• FORECAST DATA THAT EXTENDS BEYOND POINT 
ESTIMATIONS TO MULTI-VALUED OUTCOMES 
MAY BE CONVERTED TO QUASI-RISK USING THE 
MORE SOPHISTICATED TECHNIQUE OF mean-
variance analysis. 

• BASED ON CLASSICAL PROBABILITY THEORY, 
MANAGEMENT ASSUME CASH FLOWS ARE 
random VARIABLES, WHICH CONFORM TO A 
normal DISTRIBUTION WITH A symmetrical BELL-
SHAPED CURVE AS FOLLOWS: 



Calculating Mean- EMV

• THE mean IS DERIVED BY FIRST MULTIPLYING A 
SPECTRUM OF ANNUAL CASH FLOWS CI BY 
RESPECTIVE PROBABILITIES PI (SUBJECT TO THE 
PROVISO THAT ∑PI =1.0). THEN THE PRODUCTS CI
PI FOR ANY NUMBER OF CASH FLOWS (N) ARE 
SUMMATED TO DERIVE AN expected monetary 
value (EMV) AT TIME PERIOD T: 

• N 

• (1) EMVT = Σ CI PI
• T=I



Calculating ENPV 

• NEXT, THE ANNUAL EMV SERIES IS DISCOUNTED 
OVER THE APPROPRIATE PERIODS AT A risk-free
RATE (AVOIDING DOUBLE-COUNTING) TO 
DETERMINE ITS EXPECTED PV, (EPV). 

• FROM THIS WE SUBTRACT THE INVESTMENT 
COST, IO, TO OBTAIN A PROJECT’S expected NPV, 
(ENPV) IN THE USUAL MANNER: 

• ENPV = [ Σ EMVT / (1+R)T ] - I0 = EPVN - I0



Use of Standard Deviation or Variance

• OBVIOUSLY, EMV TIME-SERIES AND ENPV ANALYSES IMPROVE 
UPON POINT ESTIMATES. 

• BUT PROJECT SELECTION USING ENPV MAXIMISATION ALONE 
CANNOT MINIMISE RISK BECAUSE IT DOESN’T CALIBRATE THE 
DEGREE TO WHICH CASH FLOWS VARY AROUND THEIR MEAN 
(BUSINESS RISK) OR MANAGERIAL REACTION TO THIS VARIABILITY. 

• TO RESOLVE THE DILEMMA, THE standard deviation IS USED TO 
MEASURE THE average DISPERSION OF CASH FLOWS FROM THEIR 
EMV. 

• MANAGEMENT THEN COMPARE THE STANDARD DEVIATION WITH 
THE EXPECTED RETURN TO ASSESS A PROJECT’S RISK-RETURN 
PROFILE; THE INTERPRETATION BEING THAT FOR A GIVEN RETURN, 
THE LOWER THE STANDARD DEVIATION THE LOWER THE RISK AND 
vice versa. 



Calculation of Mean-Variance Analysis
 

 
Pi CiPi (Ci - EMV)2 Pi (Ci - EMV)2 Pi 

 
£  

 
0.1 0.80 3.61 0.1 0.361  

 
0.2 1.40 0.81 0.2 0.162  

 
0.4 2.40 0.01 0.4 0.004  

 
0.3 1.50 1.21 0.3 0.363  

 
(1.0)  

 
VARIANCE (VAR = σ2 ) = 0.890 

 
S.D. (√VAR = σ) = £0.943  

 

CI 

 

£ 

 
8 

 
7 

 
6 

 
5 

EXPECTED MONETARY VALUE (EMV) £6.10  



Z statistics

• REFER BACK TO THE FIGURE WHICH SKETCHED 
THE area under the standard normal curve AND 
THE PROBABILITY THAT A VARIABLE’S VALUE LIES 
WITHIN A NUMBER OF STANDARD DEVIATIONS 
AWAY FROM THE MEAN. 

• BECAUSE THESE PROBABILITIES ARE the same 
FOR ANY NORMAL DISTRIBUTION THEY HAVE 
LONG BEEN QUANTIFIED IN TABLES BASED ON 
THE z statistic, WHICH STANDARDISES ANY 
VARIABLE’S ACTUAL DEVIATION FROM THE MEAN 
BY REFERENCE TO THE STANDARD DEVIATION.



Calculating the z score

• FOR A PARTICULAR CASH FLOW (CI) DRAWN 
FROM A DISTRIBUTION WITH KNOWN MEAN 
AND VARIANCE: 

• Z = CI - EMV / σ (CI) 



Using the z-score table

• WE THEN CONSULT THE TABLE TO ESTABLISH THE 
AREA UNDER THE NORMAL CURVE BETWEEN THE 
RIGHT or LEFT OF Z (PLUS OR MINUS). 

• THE  VALUES SO YIELDED ESTIMATE THE 
PROBABILITY THAT THE EXPECTED CASH FLOW 
WILL BE A GIVEN NUMBER OF STANDARD 
DEVIATIONS AWAY FROM THE MEAN. 

• SINCE A NORMAL DISTRIBUTION IS 
SYMMETRICAL, THE PROBABILITY OF A VARIABLE 
DEVIATING ABOVE and BELOW THE MEAN IS 
GIVEN BY 2Z (TWO-TAILED Z). 



Finding z-scores
• TO DETERMINE THE PROBABILITY OF CONTRIBUTIONS 

DEVIATING ABOVE OR BELOW THE MEAN AS SPECIFIED, WE 
MUST FIRST CALCULATE THE FOLLOWING Z STATISTICS 
USING THE EQUATION ABOVE FOR CASHFLOWS RS 6.10, RS
6.50, RS 5.50 AS FOLLOWS:

•
• RS 6.10 IS (6.10 - 6.10) / 0.943 = ZERO σ FROM THE MEAN 

(OBVIOUSLY) 
•
• RS 6.50 IS (6.50 - 6.10) / 0.943 = +0.42 σ FROM THE MEAN 
•
• RS 5.50 IS (5.50 - 6.10 / 0.943 = -0.64 σ FROM THE MEAN



• NEXT WE CONSULT THE TABLE FOR THE AREA 
UNDER THE STANDARD NORMAL CURVE WHERE z
EQUALS ZERO, 0.42 AND 0.64 (AT 5% 
SIGNIFICANCE).THE mean-z AREAS ARE 0.1628 
AND 0.2389 RESPECTIVELY 

• THUS, THE total AREA UNDER THE CURVE, 
BETWEEN +0.42 AND - 0.64, EQUALS 0.4017.

• SO, THERE IS A ROUGHLY A 40 PERCENT 
PROBABILITY OF THE CONTRIBUTION RANGING 
FROM RS 6.50 TO RS 5.50.





COMMONLY USED TECHNIQUES 

• CAPITAL BUDGETING 
TECHNIQUES UNDER RISK AND 
UNCERTAINITY






































































