Math 2040
Bonus Problem Instructions
Due Date: November 2, 2005
Format to turn this in:
•    Write your results up neatly (Typing is good!)
•    State all of your assumptions clearly. Remember, I've got to grade this by rerunning your calculation, so if I don't have all the values you're using, I can't do that.
•    You will also need to (at least) summarize your calculations. If you follow an online source written for lay people, point out which formulas the site is talking people through. State the names of formulas you use; or show me the set-up of each calculation as you entered it into the finance calculator.
•   You may give the calculations in chronological order (over your lifespan) or in the order you did the calculation (which is roughly reverse chronological order)
•   Remember: this is worth a maximum of 10 percentage points toward any exam for the calculation done without inflation; or with inflation, a maximum of 15 percentage points.
Problem Description:
In brief, I'd like you to calculate how much you should be saving for retirement each month once you start working.
To do this you will need to consider the following things:
1. How old do you expect to be when you start saving? This may be when you finish at RMU and get a job; perhaps you are thinking of grad school; maybe you'll have student loans to pay off and would like to delay a bit to pay those off.
2.  How old do you expect to be when you retire? Early? 65? The current Social Security age is 67, but this is likely to go up more. Maybe you don't plan to retire at all? (In this last case, choose an age of 90 for this calculation or any other age at least 10 years earlier than the age you come up with in #5.)
3.   The difference between #2 and #1 tells you how many years you'll have to save.
4.   Decide whether you are going to retire on an annuity (that will pay down to zero at the end of your expected lifetime—your heirs will inherit less) or whether you'd like to live on interest alone (you will never run out of money however long you live—and your heirs will inherit your entire retirement investment). The advantage of the annuity is that you will need to save less. The disadvantage is if you live longer than the annuity, you will run out of money before you die.
5.  How long do you expect to live? This question pertains to your calculation if you choose the annuity option. I suggest that you choose the age of the oldest age any one of your relatives lived to and, given modern medical technology, add 20-30 years for get a reasonable expectation. If your want to be a little safer, choose age 125—I believe the record for the oldest living human is currently 122 or thereabouts.
6.   The difference between the age in #5 and the age in #2 tells you how long you expect to live in retirement. (This pertains to the annuity case only.)

7.   You will need to determine how much income you'd like to retire on. I suggest asking around, asking people that are already working; or choose your own ideal job with a couple years experience. If you still have no ideas, you can look up the national median income and use that. They used to tell you that you would need only 75% of that income, but now they suggest the full 100% since current retirees are more active than they used to be.
8.   The value in #7 is the amount you are going to need to withdraw each year during retirement. This value will either be the interest you earn on your investment, or in the annuity case, the annual payment. See below for information on adjusting this value for inflation.
9.  Determine the interest rate earned on investments. The stock market has a long term return of 10% per year. You may use this value or you may use a more conservative value (less than 10%). If you have a reason to use a more conservative value, state the reason (safer investments, or whatever). Assume compounding annually.
10. Use the interest rate in #9 and the value in #7/#8 to calculate the retirement investment you'll need to have save at the start of your retirement.
11. The value found in #10 is the amount you'll need to save during your working years. Using the time you found in #3, and the interest rate in #9, you can calculate the annual contribution you'll need to make to achieve these goals.
12. Divide the value in #11 by 12 to get the monthly contribution.
To adjust for inflation:
There are two places you can adjust for inflation in your calculation. You can do one or both.
A. Once you designate the amount in today's dollars that you want to retire on in #7, you can adjust this amount for inflation. (Inflation problems are covered in 3.2.) You'll need to choose a rate of inflation. The average recently has been 3-4%. You may look the rate of inflation up online or use a value in the range I've given. Adjust for inflation up until the time you retire. Use this value in place of the value in #7/#8. 

B. A second place you can introduce inflation considerations into the problem is to allow your retirement fund to continue growing even into your retirement. (This is accomplished by not living on all the interest earned by the retirement fond. If you are using the annuity calculation for your retirement payments this is trickier, and I suggest using Excel instead. If you use this method, print out the Excel worksheet and hand it in as part of your calculations.) For the case when you are living on interest income only, this is easier. Take the value in #9 and subtract the rate of inflation from A above. Divide this result by the value in #9. This is the percentage of the interest earned in each year that you can withdraw. Now divide the amount from #7/#8 or your adjusted amount from A by this percentage (as a decimal). This will tell you how much interest the fund will need to earn in the first year that you retire. You should replace the value in #7/#8 with this value in the calculations subsequent to that.
