CALCULATING SAVINGS NEEDED FOR RETIREMENT

One of the most important aspects of planning for retirement is to come up with what you’ll need to save for retirement.  This teaching note makes several simplifying assumptions,[footnoteRef:1] but additional layers of complexity can be added once you master these basic principles. [1:  Assumptions include: no taxes, no additional retirement income, a nominal rate of 6%; an inflation rate of 3% (and therefore a real rate of 1.06/1.03 -1 = 2.91%).] 


Real Dollars
Let’s assume you have 25 years until retirement and you plan to enjoy retirement for 30 years.  Let’s also assume that inflation is a consistent 3% and the nominal rate of return is a consistent 6%.  You require $84,000 per year (in real terms) during your retirement years.

First you can calculate how much you’ll need at the beginning[footnoteRef:2] of retirement.     [2:  This indicates you need to use the formula for an annuity due (assuming you’ll want the $ available at the start of your first year of retirement)] 







Since we are using real dollars in this example, we should use the real rate of return for our calculations.
[image: ]






You’ll need $1,713,690.59 (in today’s dollars or “real terms”) at the start of retirement.[footnoteRef:3]  If you have 25 years until retirement, let’s calculate how much you’ll need to save each year in order to achieve your goal. [3:  If you wanted to have $84,000 every year forever, you could calculate the=$84,000/2.91% = $2,884,000.  This is equal to what you would calculate using theformula (the “r” in this formula is the nominal rate “R” and “g” represents inflation.) ] 




  Rearranging to solve for payment, 

[image: ]




You’ll need $1,713,690.59 (in today’s dollars or “real terms”) at the start of retirement.  If you have 25 years until retirement, let’s calculate how much you’ll need to save each month in order to achieve your goal.



  Rearranging to solve for payment, 



[image: ]





Nominal Dollars
Let’s assume you have 25 years until retirement and you plan to enjoy retirement for 30 years.  Let’s also assume that inflation is a consistent 3% and the nominal rate of return is a consistent 6%.  You require $84,000 per year (in real terms) during your retirement years but suppose you want to understand what that would be in nominal dollars.

First determine what $84,000 will be in nominal terms at the beginning of retirement (or at the end of 25 years).  










Use the growing annuity formula to calculate what you’ll need to have the equivalent of $84,000 in nominal terms (Note: the growing annuity formula starts with the cash flow at time “1” in our example this would be the cash flow at the end of age 65).





Since we are using nominal dollars in this example, we should use the nominal rate of return to bring this to the value we’ll need at the beginning of retirement.







You’ll need $3,588,087.54 (in “nominal terms”) at the start of retirement.  If you have 25 years until retirement, rearrange the growing annuity formula to calculate how much you’ll need to save starting this year in order to achieve your goal.



  Rearranging to solve for the first payment 



This is cash flow 1 to get the cash flow at time zero you need to discount the number by inflation which equals $48,970.92/1.03 = $47,544.58.


Table 1: Sensitivity Analysis
	Goal
	Inflation
	Nominal Rate
	Years to Retire
	Savings

	$84,000/year
	3%
	6%
	25
	$47,544.58/year

	$84,000/year
	3%
	6%
	35
	$28,010.66/year (↓41%)

	$84,000/year
	3%
	8%
	25
	$28,067.64/year (↓41%)

	$84,000/year
	1%
	6%
	25
	$27,395.20/year (↓42%)



[bookmark: _GoBack]Unaudited, I apologize in advance for any mistakes.
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