CAPITAL BUDGETING


Capital Budgeting is the process to evaluate the investment proposals for the potential uses of funds. For the purpose we mainly use the following criteria.


Payback Period Rule: It is the payback period for an investment proposal. Mainly without considering the time value of money; we directly calculate the payback period for each proposal and naturally choose the shortest one, because we need rationally to have back the money invested sooner.


Based on the payback rule; an investment is acceptable if its calculated payback period is less than some prespecified number of years.


Example:


A project has the following cash flows;


Year


 
Cash Flows

0 -400,000

1  160,000

2  120,000

3  150,000

4  300,000

We get back the original 400,000 TL investment after 2 years and 8 months. 

First year: 160,000 + second year: 120,000 = 280,000 and the balance 120,000 in 8 months of the third year.  (150,000/12= 12,500 & 120,000/12,500= 8 months)

Net Present Value: An investment is worth to undertake if it creates value for its owners. The difference between an investment’s market value and its cost is called Net Present Value. In other terms NPV is a measure of how much value is created or added today by undertaking an investment.

In this case; the capital budgeting process can be viewed as a search for investments with positive net present values. In other words; an investment should be accepted if the NPV is positive and rejected if it is negative.

Example:


A project has the following cash flows;


Year


 
Cash Flows

0                                             -400,000

1                                              160,000

2                                              120,000

3                                              150,000

4                                              300,000

And we assume that required discount rate is 10 %. In this case;

NPV= -400,000 + 160,000 / (1 + 10%) 1  + 120,000/(1 + 10%) 2 + 150,000/ (1 + 10%) 3 +   300,000/ (1 + 10%) 4 =  162,229

As the result is positive considering required of return; the project is valuable to accept.

Internal Rate of Return: This criterion tries to find a single rate of return that summarizes the merits of a project and is the merely alternative of NPV.

IRR depends on the cash flows of a particular investment, not on the rates offered elsewhere. Based on the IRR; an investment is acceptable if the IRR exceeds the required return or it should be rejected otherwise.

The IRR on an investment is the required return that results in a zero NPV when it is used as the discount rate.

Example:


A project has the following cash flows;


Year


 
Cash Flows

0                                          -400,000

1                                           160,000

2  



 120,000

3  



 150,000

   4



 300,000

IRR;

400,000 = 160,000/(1+ r) 1 + 120,000/ (1+ r) 2 +

                 150,000/( 1+ r) 3 +  300,000/ (1+ r) 4

When we solve the equation; the IRR will be  25,56%. (For calculations it can be used the IRR function in Excel)

Profitability Index: This index is defined as the present value of the future cash flows divided by the initial investment and measures the value created per TL invested.

Example:


A project has the following cash flows;


Year


 
Cash Flows

5                                             -400,000

6                                              160,000

7                                              120,000

8                                              150,000

9                                              300,000

And we assume that required discount rate is 10 %. In this case the present value of cash flows;

PV= 160,000 / (1 + 10%) 1  + 120,000/(1 + 10%) 2 

              +  150,000/ (1 + 10%) 3 + 300,000/ (1 + 10%) 4

PV = 562,229


After finding PV; we divide it the initial investment; (584,769/400,000) and the


Profitability Index (PI) = 1.41

This shows for a 100 TL of investment; the return will be 41 TL. Or  41%.
Equivalent Annual Annuity: 


1. A project has the following cash flows:

Year

          Cash Flow (TL)

0 -100

1    50

2    40

3    40

4    15

If the required rate of return is 15%; which of the followings is correct?
a. Net Present Value of the project is 8,6 TL.

b. Payback period  2 years 6 months

c. Internal Rate of Return is 15%

d. Profitability Index is 1,86

e. The Present Value of Cash Flows is 100 TL.

2. Two projects has the following cash flows:

Year
Project A 
Project B              

0                -100

-100

1    
     50

   70

2    
     70

   75

3    
     40

   10


For what discount rate among the followings; both of the Net Present Value of the projects is negative?

a. 0%

b. 10%

c. 20%

d. 30%

e. 40%

3. What is the payback period for the following set of cash flows?

Year

          Cash Flow (TL)

0 -2000

1    900

2    600

3    900

4    300

a. 2 years 8 months

b. 2 years 6 months 20 days

c. 2 years 4 months

d. 2 years 4 months 20 days

e. 2 years 6 months

4.   An investment project provides annual cash flows of 750 TL per year for eight years? What is the project payback period for the 2,500 TL.  Initial cost?

a. 3 years

b. 3 years 3 months

c. 3 years 3 months 3 days

d. 3 years 4 months 

e. 3 years 4 months 4 days


5. An investment project provides annual cash flows of 750 TL per year for eight years? What is the project payback period if the initial cost is 5,000 TL. ?

a. 6 years 6 months

b. 6 years 8 months

c. 6 years 6 months 6 days

d. 6 years 8 months 8 days

e. 6 years 3 quarters

6. An investment project provides annual cash flows of 750 TL per year for eight years? If the initial cost is 7,500 TL.; the project 

a. Has no payback period

b. Has 6 years payback period 

c. Has 8 years payback period 

d. Has 10 years payback period 

e. Has 12 years payback period 

7. ABC Company imposes a payback cut off 2.5 years for its investment projects. If the Company has the following projects available;

Year          
A 
B
C
D
  E   

0

-25
-72
-36
-70        -100

1

  16
 24
   6
  10
  44

2

  16
 24
   6
  20
  24  

3

    3          24
 15
  30           14

4

    3
 24
 12
  20
  50

 Should they accept which of the followings?

a. A

b. B
    c. C
       d. D
          e. E

8. Two projects has the following cash flows:

Year
Project A 
Project B              

0                -4000

-2000

1    
    2500

  1200

2    
    3000

  1500

If the required rate of return is 10%; which of the followings is correct?
a. Net Present Value of the Project A is 330,58 TL.

b. Payback period of the Project A is 1,5 years 

c. Internal Rate of Return of the Project A is 21,65%

d. Net Present Value of the Project B is 752,07 TL.

e. Internal Rate of Return of the Project B is 23,32%

9. The Internal Rate of Return on a project with the following cash flows is ;


Year


Cash Flows

0 -100,000

1    72,000

2    57,600

a. 10 %

b. 15 %

c. 20 %

d. 25 %

e. 30 %
10. Compute the Internal Rate of Return on a project with the following cash flows is ;


Year


Cash Flows

0                                  -1,200,000

1    


  1,100,000

2    


     242,600

a. 10 %

b. 15 %

c. 20 %

d. 25 %

e. 30 %

11. Compute the Internal Rate of Return for the cash flows of the following two projects


Year


 Cash Flows 




       A


B

0                -200,000

        -150,000

1                 200,000

           50,000

2                 800,000

         100,000

3                -800,000

         150,000

a. The IRR of  the Project A is 188 %

b. The IRR of  the Project A is 36 %

c. The IRR of  the Project B is 36%

d. The IRR of  the Project B is 188 %

e. The IRR of  the Project B is 0 %

12. Compute the Internal Rate of Return for the cash flows of the following two projects


Year


 Cash Flows 




Small(A)

          Big  (B)
0

-100

       -10,000

1                
 200
                       15,000

a. The IRR of  the Project A is 100 %
b. The IRR of  the Project A is 50 %

c. The IRR of  the Project B is 150%

d. The IRR of  the Project B is 100 %

e. The IRR of  the Project B is 0 %

13. What is the payback period on a project with the following cash flows ;


Year


Cash Flows

0                                  -100,000

1                                     72,000

2                                     56,000

a. One year

b. One and a half year

c. Two years

d. Two and a half year

e. Three years

14. What is the payback period on a project with the following cash flows ;


Year


Cash Flows

0                                  -1,200,000

1   


  1,100,000

                  2                                           240,000

a. One year

b. One year and two months

c. One year and three months

d. One year and four months

e. One year and five months

15. Which  is the payback period for the cash flows of the following two projects;


Year


 Cash Flows 




       A


B

1 
           -200,000

        -150,000

2                 200,000

           50,000

3                 800,000

         100,000

4                -800,000

         150,000

a. The Payback  Period of A is one year

b. The Payback  Period of A is two years

c. The Payback  Period of  B is one and half year

d. The Payback  Period of B is two years

e. The Payback  Period of B is four years

16. What is the payback period for the cash flows of the following two projects


Year


 Cash Flows 



           Small(A)

           Big (B) 

0

-100

         -10,000

1                
 200
                         15,000

a. The Payback  Period of A is three months 

b. The Payback  Period of A is one year

c. The Payback  Period of A is six months

d. The Payback  Period of B is eighth months 

e. The Payback  Period of B is ten months

17. Compute the Net Present Value on a project with the following cash flows for a discount rate of 10 % ;


Year


Cash Flows

0                                  -1,200,000

1   


  1,100,000

2   


     242,000

a. The Net Present Value  is 1200,000

b. The Net Present Value  is 1100,000

c. The Net Present Value  is  0

d. The Net Present Value  is  242,000

e. The Net Present Value  is 342,000

18. Compute the Net Present Value for the cash flows of the following two projects for a discount rate of 36% ;


Year


 Cash Flows 




       A


B

0 
           -200,000

        -150,000

1 
            200,000

           50,000

2                 800,000

         100,000

3                -799,000

         149,000

a. The NPV of  the Project A is 0

b. The NPV of  the Project A is 200,000

c. The NPV of  the Project B is 100,000

d. The NPV of  the Project B is 0

e. The NPV of  the Project B is 149,000

19. Compute the Net Present Value for the cash flows of the following two projects for a discount rate of 50% ;


Year


 Cash Flows 



          Small(A)

         Big (B) 

0

-100

       -10,000

1                
 200
                      15,000

a. The NPV of  the Project A is 0

b. The NPV of  the Project A is 133

c. The NPV of  the Project B is 0

d. The NPV of  the Project B is 5,000

e. The NPV of  the Project B is 10,000

19. What is the Profitability Index coefficient on a project with the following cash flows for a discount rate of 10%?

Year


Cash Flows

0                                  -1,200,000

1


  1,100,000

2                                          242,600

a. Profitability Index is 0.917

b. Profitability Index is 1

c. Profitability Index is 1.118

d. Profitability Index is 1.035

e. Profitability Index is 1.342

20. What is the Profitability Index coefficient for the cash flows of the following two projects for a discount rate of 36%;


Year


 Cash Flows 




       A


B

0 
           -200,000

        -150,000

1 
            200,000

           50,000

2                 800,000

         100,000

3                -800,000

         150,000

a. The Profitability Index of  the Project A is 1

b. The Profitability Index  of  the Project A is 1.5

c. The Profitability Index of  the Project B is 1.308

d. The Profitability Index of  the Project B is 1.003

e. The Profitability Index of  the Project B is 0.333

21. What is the Profitability Index coefficient for the cash flows of the following two projects for a discount rate of 50%;


Year


 Cash Flows 




Small

                Big  

0

-100

       -10,000

1                
 200
                       15,000

a. The Profitability Index of  the Project A is 1

b. The Profitability Index of  the Project A is 2

c. The Profitability Index of  the Project B is 1

d. The Profitability Index of  the Project B is 2

e. The Profitability Index  of  the Project B is 0
22. What is the cost of a bond with the following characteristics?

Present Value: 1,000 TL

Term to Maturity: 20 years

Coupon Rate: 8,025% for year-end payments

a. 3 %

b. 4 %

c. 5%

d. 6%

e. 7%

23. What is the cost of a bond with the following characteristics?

Present Value: 1,000 TL

Term to Maturity: 20 years

Coupon Rate: 8,388%;    Semiannual payments

a. 5%

b. 6 %

c. 7 %

d. 8 %

e. 9 %

· The ABC Company wants to invest in one of the following projects. The beginning investment amount and the yearly cash flows are:

      Year     
Cash flow of A  
  Cash flow of B
         1
   
    -45,000
       -75,000


     2
                   -73,000
      
       -45,000

         3
                    60,000
                       -15,000

         4
                    30,000
                        95,000

         5
                    45,000
                      195,000

         6
                  180,000
                      155,000 

Warning: Answer the following  questions

(25-28)considering  the above data.

24. If the ABC Company prefers to choose the Project B in case the discount rate is 20% what may be Project B’s Net Present Value (NPV) among the followings? 

a. 289,282

b. 196,068

c. 88,390

d. 73,659

e. 135,000

25. If the ABC Company prefers to choose the Project A; what may be Internal Rate of Return (IRR) among the followings? 

a. 10%

b. 20%

c. 35%

d.   40%

e. 45%

26. If ABC Company wishes to apply payback period method for decision-making between the Projects A or B; which one of the followings is correct?

a. Payback period of A > Payback period of B

b. Payback period of A < Payback period of B

c. Payback period of A = Payback period of B

d. Payback period of A is 3,25 years 

e. Payback period of B is 4,5 years

27. If ABC Company wishes to apply Net Present Value (NPV) method considering a discount rate of 25% for decision-making between the Projects A or B; which one of the followings is correct?
a. Net Present Value of A > Net Present Value of B

b. Net Present Value of A < Net Present Value of B

c. Net Present Value of A = Net Present Value of B

d. Net Present Value of A is 46,962

e. Net Present Value of B is 22,220


· The ABC Company wants to invest in one of the following projects. The beginning investment amount and the yearly cash flows are:

     
 Year     

Cash flow of A    Cash flow of B
         
     1
   
    -?????
       -75,000


     2
                   -73,000
       -45,000

         
     3
                    60,000
       -15,000

        
     4
                    30,000
         95,000

        
     5
                    45,000
       195,000

         
     6
                  180,000
        ?????? 

Warning: Answer the following  questions

(1-5) considering  the above data.

1. If the Net Present Value (NPV) of the Project A is 23,000 TL for a discount rate of 20% what may be first year-end investment amount among the followings? 

f. 45,000 TL

g. –45,000 TL

h. 65,000 TL

i. –65,000 TL

j. -105,000

2. If the Net Present Value (NPV) of the Project B 80,000 TL for a discount rate of 20% what may be sixth year-end cash flow among the followings? 

a. 157,000 TL

b. 188,000 TL

c. 294,000 TL

d. 324,000 TL

e. 257,000 TL

3. If the first year-end investment amount (cash flow) of the Project A was -17,000 TL and the sixth year-end cash flow of Project B was 170,000 TL; which one of the followings is correct?
f. Payback period of A > Payback period of B

g. Payback period of A < Payback period of B

h. Payback period of A = Payback period of B

i. Payback period of A is 3,25 years 

j. Payback period of B is 4,5 years

4. The first year-end investment amount (cash flow) of the Project A was -17,000 TL and the sixth year-end cash flow of Project B was 170,000 TL.  If ABC Company wishes to apply Net Present Value (NPV) method considering a discount rate of 25% for decision-making between the Projects A or B; which one of the followings is correct?
f. Net Present Value of A > Net Present Value of B

g. Net Present Value of A < Net Present Value of B

h. Net Present Value of A = Net Present Value of B

i. Net Present Value of A is 46,962

j. Net Present Value of B is 22,220


5. The first year-end investment amount (cash flow) of the Project A was –34,000 TL and the sixth year-end cash flow of Project B was 165,000 TL.  If ABC Company wishes to apply Internal Rate of Return (IRR) method for decision-making between the Projects A or B; which one of the followings is correct?
a. The IRR of A > The IRR of B

b. The IRR of A < The IRR of B

c. The IRR of A = The IRR of B

d. The IRR of A is 35%

e. The IRR of B is 35%

· XYZ project has the following cash flows:

Year

          Cash Flow (TL)

5 -300

6   150

7   120

8     ?

9    45

Answer the questions 6. – 10. considering the above data

6. If the required payback period for the project XYZ is 2 years and a quarter; what may be the cash flow for the 3rd year?

f. 150 TL.

g. 120 TL

h. 100 TL

i. 300 TL

j. 277 TL

7. If the NPV of the XYZ project is –8 TL for a discount rate 25 % discount rate; the 3rd year the cash flow may be one of the followings?

f. –300 TL

g. 120 TL

h. 45 TL

i. 277 TL

j. 150 TL

8. If the IRR of the XYZ project is 28,54%; the 3rd year the cash flow may be one of the followings?

f. 206 TL 

g. 200 TL

h. 94 TL

i. 121 TL

j. 155 TL

9. If the Profitability Index (PI) of the XYZ project is 2; the 3rd year the cash flow may be one of the followings for a discount rate of 15.7 %?

f. 200 TL

g. 206 TL

h. 277 TL

i. 550 TL 

j. 155 TL

10. If the 3rd year’s cash flow is 240 TL of the XYZ project; one of the followings may be available?

f. Payback period is two years and a quarter

g. IRR of the XYZ project is 35%

h. NPV is  525 TL for a discount rate of 15 %

i. PI is  2  for a discount rate of 10 %

j. NPV is zero for the IRR of the XYZ project
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