 Example of the Growing Annuity with two growth rates   
Calculate the present value (price) of a stream of cash flows, starting in year 1 of $10, growing 3% per year for the next three years, followed by three more years of 6% growth. No other cash flows are expected beyond year 7.

Summary:

r = 0.10

C = $10 (starting in year 1)

g1 = 0.03 (3 years)

g2 = 0.06 (3 years)

Time Period
Cash Flow

t = 0
PV = ?

t = 1
$10

t = 2
$10 ( 1.03 = $10.30

t = 3
$10 ( (1.03)2 = $10.61

t = 4
$10 ( (1.03)3 = $10.93

t = 5
$10 ( (1.03)3 ( (1.06) = $11.58

t = 6
$10 ( (1.03)3 ( (1.06)2 = $12.28

t = 7
$10 ( (1.03)3 ( (1.06)3 = $13.01

Solution I (without annuities)

PV = 
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Solution II: 

Add two growing annuities:

PV1 =
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This takes care of the cash flows in time periods 1 through 4 and results in a present value of $33.04 in t=0 dollars.

Now we can do the same thing for the period where the growth rate is 6%. Notice that the first time this 6% growth kicks in is at t=5. We can hence use the cash flow at t=4 as our first cash flow (But remember that we already captured this t=4 cash flow in the previous part!). So, similar as above, we have:

PV2 =
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But, note that this value of $37.63 is in t=3 dollars. So we need to bring this back to t=0 dollars first:

PV2 (t=0) = 
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Plus, we added the cash flow at t=4 twice, so we should subtract this cash flow, but only after we bring it back to t=0 first:

PV3 = 
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The total PV of this stream of cash flow is therefore:

PV1 + PV2 ( PV3 =  $33.04 + $28.27 ( $7.47 = $53.84
Solution III: Add two growing annuities:

PV1 =
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This takes care of the cash flows in time periods 1 through 4 and results in a present value of $33.04 in t=0 dollars. Same result as above.

What now, if we instead use the value at t=5 as our first cash flow. This avoids using the cash flow at t=4 twice.

PV2 =
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But, note that this value of $30.45 is in t=4 dollars. So we need to bring this back to t=0 dollars first:

PV2 (t=0) = 
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The total PV of this stream of cash flow is therefore:

PV1 + PV2 =  $33.04 + $20.80 = $53.84

A timeline in these kind of problems, or a table as we did here, helps in determining whether you have accounted for each and every cash flow, whether you have counted some of them twice (for which you have to then correct), and whether you have everything in the same time period. I recommend using either method II or III given that method I will be very difficult to execute when there are log time-series of cash flows.
_968082257.unknown

_968082632.unknown

_968082976.unknown

_968082392.unknown

_968082468.unknown

_968080567.unknown

_968080786.unknown

