TIME VALUE OF MONEY

EXERCISE A-14 (5-10 minutes)
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	Excel formula: =RATE(nper,pmt,pv,fv,type)


	
	PROBLEM A-1
	


1.
Given no established value for the building, the fair market value of the note would be estimated to value the building.


Time diagram:

i = 9%

                     PV = ?                                          FV = $275,000

	
	
	

	
	
	

	1/1/02
	1/1/03
	1/1/04
	1/1/05


n = 3

Formula:
PV = FV (PVFn, i)




PV = $275,000 (PVF3, 9%)



PV = $275,000 (.77218)




PV = $212,349.50
	Excel formula: =PV(rate,nper,pmt,fv,type)


	Cash equivalent price of building
	$212,349.50

	Less book value ($250,000 – $100,000)
	  150,000.00

	     Gain on disposal of the building
	$  62,349.50


PROBLEM A-1 (Continued)

2.
Time diagram:

i = 11%

Principal











$200,000











 Interest
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                1/1/02   1/1/03     1/1/04                      1/1/2011 1/1/2012

n = 10


Present value of the principal

	
FV (PVF10, 11%) = $200,000 (.35218)
	= $    70,436.00

	
	

	Present value of the interest payments
	

	
	

	
R (PVF–OA10, 11%) = $18,000 (5.88923)
	=     106,006.14

	
	

	Combined present value (purchase price)
	$176,442.14


	Excel formula: =PV(rate,nper,pmt,fv,type)



PROBLEM A-1 (Continued)

3.

Time diagram:

i = 8%


PV–OA = ? $4,000     $4,000                                  $4,000      $4,000      $4,000

	
	
	
	
	
	
	

	
	
	
	
	
	
	


             0            1            2                                8            9           10

n = 10

Formula:
PV–OA = R (PVF–OAn,i)




PV–OA = $4,000 (PVF–OA10, 8%)



PV–OA = $4,000 (6.71008)




PV–OA = $26,840.32 (cost of machine)

	Excel formula: =PV(rate,nper,pmt,fv,type)


PROBLEM A-1 (Continued)

4.
Time diagram:

i = 12%

      PV–OA = ?
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n = 8

Formula:
PV–OA = R (PVF–OAn,i)




PV–OA = $5,000 (PVF–OA8, 12%)



PV–OA = $5,000 (4.96764)




PV–OA = $24,838.20

Cost of machine = $20,000 + $24,838.20 = $44,838.20
	Excel formula: =PV(rate,nper,pmt,fv,type)


5.
Time diagram:

i = 11%


       PV–OA = ?  $100,000   $100,000                           $100,000   $100,000

	
	
	
	
	
	

	
	
	
	
	
	


                     0            1            2                                8            9

n = 9

Formula:
PV–OA = R (PVF–OAn, i)




PV–OA = $100,000 (PVF–OA9, 11%)



PV–OA = $100,000 (5.53705)




PV–OA = $553,705
	Excel formula: =PV(rate,nper,pmt,fv,type)


	
	PROBLEM A-3
	


Time diagram (Bid A):

i = 9%

$63,000

PV–OA =  R =

   ?       2,400    2,400     2,400   2,400   63,000  2,400     2,400     2,400    2,400          0
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n = 9

	Present value of initial cost
	

	
	

	   12,000 X $5.25 = $63,000 (incurred today)
	$  63,000.00

	
	

	Present value of maintenance cost (years 1-4)
	

	
	

	   12,000 X $.20 = $2,400
	

	
	

	   R (PVF–OA4, 9%) = $2,400 (3.23972)
	7,775.33

	
	

	Present value of resurfacing 
	

	
	

	   FV (PVF5, 9%) = $63,000 (.64993)
	40,945.59

	
	

	Present value of maintenance cost (years 6-9)
	

	
	

	   R (PVF–OA9–5, 9%) = $2,400 (5.99525 – 3.88965)
	      5,053.44

	
	

	Present value of outflows for Bid A
	$116,774.36


	Excel formula: =PV(rate,nper,pmt,fv,type)


PROBLEM A-3 (Continued)

Time diagram (Bid B):

i = 9%

$114,000

PV–OA =  R =
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n = 9

	Present value of initial cost
	

	
	

	   12,000 X $9.50 = $114,000 (incurred today)
	$114,000.00

	
	

	Present value of maintenance cost
	

	
	

	   12,000 X $.09 = $1,080
	

	
	

	   R (PV–OA9, 9%) = $1,080 (5.99525)
	      6,474.87

	
	

	Present value of outflows for Bid B
	$120,474.87


	Excel formula: =PV(rate,nper,pmt,fv,type)


Bid A should be accepted since its present value is the lower.

	
	PROBLEM A-8
	


1. Time diagram for $20,000 deposits:

i = 4% per year











FV–OA = ? 
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 7/1/00   7/1/01   7/1/02  7/1/03  7/1/04  7/1/05  7/1/06  7/1/07   7/1/08

n = 8 years

Formula:
FV–OA = R (FVF–OAn, i)




FV–OA = $20,000 (FVF–OA8, 4%)



FV–OA = $20,000 (9.21423)




FV–OA = $184,285

	Excel formula: =FV(rate,nper,pmt,pv,type)



Time diagram for single deposit:


i = 4 % per year

     








FV = $65,715



PV = ?





   ($250,000 – $184,285) 

	
	
	
	
	
	
	

	
	
	
	
	
	
	


   7/1/00   7/1/01    7/1/02                   7/1/06     7/1/07     7/1/08

n = 8 years

Formula:
PV = FV (PVFn, i)




PV = $65,715 (PVF8, 4%)



PV = $65,715 (.73069)




PV = $48,017, amount to the deposited on 7/1/00

	Excel formula: =PV(rate,nper,pmt,fv,type)


PROBLEM A-8 (Continued)

2. Time diagram:

i = 10% per year

PV–OA = ?

                    
10,000   $10,000     $10,000   $10,000  $10,000
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	


1/1/00 1/1/01   1/1/02           1/1/06  1/1/07   1/1/08  1/1/09           1/1/12  1/1/13    1/1/14

     (((((((((((((((  (((((((((((((
n = 7 years


n = 8 years

Formula:







	PV–OA = R (PVF–OAn, i)

	

	PV–OA = $10,000 (PVF–OA15-7, 10%)

	

	PV–OA = $10,000 (7.60608 – 4.86842)

	

	PV–OA = $10,000 (2.73766)

	

	PV–OA = $27,376.60

	

	OR


	PV–OA = R (PVF–OAn, i) (PVFn, i)

	

	PV–OA = $10,000 [(PVF–OA8, 10%)(PVF7, 10%)]

	

	PV–OA = $10,000 [(5.33493)(.51316)]

	

	PV–OA = $10,000 (2.73767)

	

	PV–OA = $27,376.70*

	

	*$.10 difference due to rounding


	Excel formula: =PV(rate,nper,pmt,fv,type)


PROBLEM A-8 (Continued)

3. Time diagram:

i = 8% per six months


PV = ?






 
   
          FV =

 
PV–OA = ?  R =





   
      $500,000

                     $30,000   $30,000  $30,000                $30,000  $30,000  $30,000  $30,000

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


 0            1             2             3                            11            12          13          14

n = 14 six-month periods

PV–OA = R (PVF–OAn, i)


PV = FV (PVFn, i)

PV–OA = $30,000 (PVF–OA14, 8%)
        
PV = $500,000 (PVF14, 8%)

PV–OA = $30,000 (8.24424)
 
       
PV = $500,000 (.34046)

PV–OA = $247,327



PV = $170,230

Combined present value = $247,327 + $170,230 = $417,557

Using a financial calculator :

	PV
	 ? 

	I
	8%

	N
	14

	PMT
	 $ 30,000 

	FV
	 $   500,000 


Calculate present value = $417,557

	Excel formula: =PV(rate,nper,pmt,fv,type)


	
	PROBLEM A-10
	


1. Time diagram for the first ten payments:

i = 10%

   PV–AD = ?

        R = $800,000
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n = 10

Formula for the first ten payments:

PV–OA = R (PVF–ADn, i)


PV–OA = $800,000 (PVF–AD10, 10%)

PV–OA = $800,000 (6.75902)


PV–OA = $5,407,216

	Excel formula: =PV(rate,nper,pmt,fv,type)


With annuity due, type is 1


Time diagram for the last ten payments:

i = 10%







R = 

    PV–OA = ?
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                n = 9


                             n = 10

PROBLEM A-10 (Continued)


Formula for the last ten payments:


PV–OA = R (PVF–OAn, i)



PV–OA = $300,000 (PVF–OA19 – 9, 10%)


PV–OA = $300,000 (8.36492 – 5.75902)



PV–OA = $300,000 (2.6059)



PV–OA = $781,770
	Excel formula: =PV(rate,nper,pmt,fv,type)


Note: The present value of an ordinary annuity is used here, not the present value of an annuity due.

Cost for leasing the facilities
$5,407,216 + $781,774 = $6,188,990

Since the present value of the cost for leasing the facilities, $6,188,990, is less than the cost for purchasing the facilities, $7,200,000, Marsh Corporation should lease the facilities.

PROBLEM A-10 (Continued)

2. Time diagram:

i = 11%

   PV–OA = ?

        R = 
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n = 9

Formula:
PV–OA = R (PVF–OAn, i)




PV–OA = $12,000 (PVF–OA9, 11%)



PV–OA = $12,000 (5.53705)




PV–OA = $66,444.60

The fair value of the note is $66,444.60.

	Excel formula: =PV(rate,nper,pmt,fv,type)


PROBLEM A-10 (Continued)

3. Time diagram:

Amount paid =

    $784,000

	
	
	

	
	
	





   0               10                                 30









Amount paid =









    $800,000

Cash discount = $800,000 (2%) = $16,000

Net payment = $800,000 – $16,000 = $784,000

If the company decides not to take the cash discount, then the company can use the $784,000 for an additional 20 days. The implied interest rate for postponing the payment can be calculated as follows:

(i) Implied interest for the period from the end of discount period to the due date:

Cash discount lost if not paid within the discount period.  Net payment being postponed




= $16,000/$784,000




= 0.0204

(ii) Convert the implied interest rate to annual basis:

Daily interest = 0.0204/20 = 0.00102

Annual interest = 0.00102 X 365 = 37.23%


Since Marsh’s cost of funds, 10%, is less than the implied interest rate for cash discount, 37.23%, it should continue the policy of taking the cash discount.

