Sample Problems with Solutions

Problem 1

Founders invest $800k at the beginning of Year 1.
At the end of Year 5, the founders sell the company for $3.2M
The company had no debt
What is IRR and cash-on-cash for the founders?

Remember, the IRR is the rate of return that makes the present value of the future cash flows equal to the cost or the rate where the net present value of the investment equals zero.
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N=5
PV=-$800,000 (don’t forget the negative sign since this is a cash outflow)
FV=$3.2M

PMT = 0

Solution 1
Cash-on-cash = 4.0X
IRR = 31.95%

Problem 2 

Assume the founders still put in $800,000 cash to get the firm going at the beginning of Year 1.
Also at the beginning of Year 1, the company raises a Series A round of $2.5M at a pre-money valuation of $5M.  So, the post-money valuation is $7.5M.

$Pre + $Inv=$Post 
$5M+$2.5M =$7.5M
So, the Series A investors bought 33.33% of the company ($2.5M/$7.5M) and the founders retain 66.67% ($5.0M/$7.5M).

$Inv/$Post=equity%

Remember, the Series A investors get their investment back off the top (1X liquidation preference) before we distribute any funds to the founders.  Also, debt must be paid back so it comes off the top.  Finally, if the investors had negotiated a cumulative dividend, it would also be paid back before anything else would be distributed.

At the end of Year 5, the company is sold for 2X revenue of $20M or $40M transaction value.  Assume the company had borrowed $5M, which must be paid back at the time of the sale.

$40M - $5M debt - $2.5 Series A liquidation preference = $32.5to be distributed
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What is the IRR and cash-on-cash for the Series A investors?

N = 5
PV = -$2.5M

FV = $13.33
PMT = 0

Solution 2
Cash-on-cash=5.33x 13.33m/2.5m
IRR= 39.76%

Problem 3
Things have not gone as well as the company forecasted so they’re going to have to raise a Series B round in Year 2.  Now the pre-money valuation is $10M.  The Series B will raise $5M for a post-money valuation of $15M.  
The Series B investors bought 33% of the company ($5M/$15M) diluting both the founders and Series A investors (i.e. the founders had 67% of the company but now they own 67% of 67%  (0.67 x 0.67 = 44.4%), and the Series A investors are diluted to 33% of the 67% that is left  (0.33 X 0.67 = 22.2%).  
So, the acquisition price is two times revenue of $25M at the end of Year 5 (2 x $25M revenue = $50M).  After we pay off debt ($5M), take the Series B $5M liquidation preference off of the top, and then the Series A $2.5M liquidation preference off of the top, the remainder will have to be divided three ways:  Series B investors own 33.33%, Series A investors own 22.2% and founders own 44.4%.
$50M

Transaction value
-$5M

debt

$45M

-$5M

Series B liquidation preference
$40M

-$2.5M
Series A liquidation preference
$37.5M  
Series B investors get 33% of the $37.5M = $12.37M

Add in their $5M liquidation preference for a total of $17.37M

Series A investors gets 22% of the $37.5M = $8.33M

Add in their $2.5M liquidation preference for a total of $10.83M

Founders get back 44% of $37.5M = $16.66M

What is IRR and Cash-on-cash for the Series A and Series B investors?
Solution 3

N = 5

PV = -$2.5M

FV = $10.83

PMT = 0

Series A cash-on-cash = 4.33x.  10.83/2.5
Series A IRR = 34.07%
N = 4
PV = -$5M

FV = $17.37
PMT = 0

Series B cash-on-cash = 3.47x,   17.37/5
Series B IRR = 36.52%   
