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The Essence of Financial Planning

Planning is as simple, and as complex, as the four steps, 1) knowing where you are, 2) deciding where you want to be, 3) determining how to get there, and 4) evaluating your progress.  Do these and you can accomplish your heart’s desire.  Fail to do them and it is unlikely you ever will.  If you don’t know where you are, you won’t know which direction to take, nor will you know when you have arrived.  If you can’t decide where you want to be, you will go nowhere, and any direction will take you there.  If you can’t determine how to get there, it may take much longer and try as you might, you may never find a way.  If you don’t evaluate your progress, you may get thrown off course, not end up where you wish, or get there only to find it is not where you want to go after all.  In financial planning, each of these steps takes on particular meaning.  

Knowing where you are means knowing your finances, your income and expenses, your assets and liabilities, your savings and net worth.  It means knowing the difference between appreciating and depreciating assets, realized and unrealized gains and losses, and positive and negative cash flow.  Wealth is the result of maximizing income and appreciating assets, minimizing expenses, depreciating assets, and liabilities, yielding the greatest savings and net worth.  It is the result of living within your means, consistent with the lifestyle you are comfortable with.  Income is consumable, while wealth is durable.  The sooner income is saved and turned into wealth, the sooner wealth can generate income to sustain not only itself but you as well.  

Deciding where you want to be means knowing what you want and what it will take to get you there.  We must trust in providence to guide us.  It means setting goals for all aspects of our lives.  Our desires are unlimited but our means to fulfill them are.  We are limited by our resources of time, energy, money, knowledge, skill, and, all too often, imagination.  Goals have costs, which sometimes exceed their reward.  The earlier realized, the better.  And life has a way of changing both costs and rewards even as we progress toward our goals.  Reality changes.  Priorities change.  Desires change.  The pursuit of some goals may preclude others.  And the accomplishment of our goals may leave us without any.  Our goals should be many, large, and open-ended.  We should identify as much as possible precisely what we desire and why we desire it.  Many wants can satisfy the same needs, and many paths can lead us to the same destination.  

Beginning with the end in mind is never truer than in financial planning, where the compound value of time can lead to large costs and large rewards.  A large purchase may take a few years, a house a decade, an education two, but retirement takes a lifetime.  The end is retirement and estate planning.  Due to the sums involved, these must be planned for first, take priority over other more immediate goals, and all means of diminishing their cost and increasing their reward should be sought.  

Determining how to get there means knowing the avenues available to you, the knowledge, skill, and attention they take, the risks you are exposed to, and the rewards you can expect.  It means selecting a path appropriate for your ability, circumstances, and temperament.  It means having alternatives when blocked, adapting to changes, and achieving results using imagination.  

Evaluating your progress means analyzing your results, determining what works, calculating your trajectory and modifying course as your situation changes.  It also means reassessing the costs and rewards, and determining whether your priorities and goals have changed.  

Life is not just about money, but also about activity, health, interests, and most importantly about finding meaning.  Often we measure meaning with money, but it can be a poor measure.  It can lead to problems if the money is not there, if it is there but we don’t have a plan for it, or we are past striving for it.  Money is means to an end, but if we don’t have an end, it lacks meaning.  What brings meaning to our lives may have little to do with money.  Knowing the meaning, we will find the motivation and the way to acquire the money we need and not as a pursuit in itself.  

There are four ways to make money, laboring, knowing, creating, and investing, and four uses for it, giving, spending, building, and saving.  People specialize in one or two of these areas.  We must build and save assets to sustain us when we can no longer rely on other means of income.   

Saving 

Ideally, we would do what we love and never retire.  To live fast and die young is one solution.  To live fast and not worry is preferred by many.  To do what we love and never retire is but for a fortunate few.   Infirmity, incapacity, and inability prevent most of us from achieving this.  While we lead longer, healthier lives, as much as we try to bolster our vigor, our knowledge, skills, ability, and interests deteriorate ever faster with age as change accelerates.  Some of us never find what we love, lose our love of it, or lose it.  

A working life may stretch 40 years (n1) or more with improved health, but less with continual changes in the economy.  Retirement may stretch 20 years (n2) or more.  Saving for retirement is impossible with inflation.  Assuming an inflation rate, ri, saving one constant dollar can provide only ir = (1+ri)^(-n2)*(1-(1+ri)^(-n1))/(1-(1+ri)^(-n2)) income in retirement and we would have to save 1/(1+ir) to provide a constant standard of living over our lifetime.  Assuming 3% inflation, saving a dollar a year for 40 years can provide only 86 cents in retirement and would require saving 54% of income, and saving a dollar a year for 30 years can provide only 41 cents in retirement and would require saving 71% of income.  Saving is impossible.  Investing is necessary.  

Even if we held our own against inflation, for a working life of 40 years we would need to save n2*f/(n1+n2*f), or one-third of our income to provide a fraction, f, nominally 100%, of the same standard of living after savings, difficult.  More on this fraction will follow later.  A working life of 30 years and retirement of 30 years would require saving half.  The shorter the working life and the longer the retirement, the worse it becomes and the length of retirement is by definition unknown.  We would have to save more than this to accomplish all of our intermediate and short-term goals, and we would have to be content with the same standard of living in retirement that we had while saving for it.  Saving is next to impossible.  Investing is necessary.  

Consider investing $1/yr at a 6% real return for 40 years, for an average investment period of 20 years.  This is equivalent to investing $40 at 6% for 23.22 years, over 3 years longer than the average due to reduced compounding even coming up with the entire amount at that time.  One dollar at 6% now is worth $3.21 in 20 years, $5.74 in 30 years, and $10.29 in 40 years, doubling every 12 years.  One dollar/yr at 6% for 20 years would amount to $36.79, for 30 years $79.06, and for 40 years $154.76.  Equivalently, one year’s income would be worth 3.21 years income after 20 years, 5.74 years income after 30 years, and 10.29 years income after 40 years.  Investing 10% of our income for 20 years would amount to 3.679 years income, for 30 years 7.906 years income, and for 40 years 15.476 years income.  One year’s income would be worth 25 years income after ln(25)/ln(1+r), 55.24 years, and 25/(1+r)^60, or 75.78%, of one year’s income would be worth 25 years income after 60 years.  Investing 10% of our income for ln(1+25*r/10%)/ln(1+r), 47.58 years would be worth 25 years income.  The importance of 25 years of income will revealed shortly.  Don’t you wish you possessed a childhood endowment?  Start early and let compounding work for you.  The earlier you start, the easier it is.  

	Interest
	6%
	6%
	6%
	6%
	6%
	6%

	Years
	10
	20
	30
	40
	50
	60

	Sinking (years)
	4.739676
	10.45796
	16.62957
	23.22008
	30.18789
	37.48856

	Sinking (%)
	0.473968
	0.522898
	0.554319
	0.580502
	0.603758
	0.624809

	Amort (years)
	5.260324
	9.542039
	13.37043
	16.77992
	19.81211
	22.51144

	Amort (%)
	0.526032
	0.477102
	0.445681
	0.419498
	0.396242
	0.375191

	$1 
	1.790848
	3.207135
	5.743491
	10.28572
	18.42015
	32.98769

	Sum $1
	13.18079
	36.78559
	79.05819
	154.762
	290.3359
	533.1282

	
	
	
	
	
	
	

	 $1/yr @ 6% for 40 years is equivalent to investing $40 @ 6% for 23.22 years

	 $1 @ 6% now is worth $10.29 in 40 years
	
	
	

	 $1/yr @ 6% for 40 years is worth $154.76 in 40 years
	


Investing 

Investing for eternity is the safest approach to dealing with a lengthy but uncertain future.  This uses the safe spending rate of a diversified investment portfolio.  This is the rate at which the portfolio can overcome short-term losses and can continue to grow, keep pace with inflation, and provide an income stream that also grows with inflation.  This rate will vary with the expected return, variability, and sequential correlation of the portfolio.  The safe rate for treasury bills and bonds should be near their real rate of return, only slightly less due to interest rate fluctuations.  The safe rate for a portfolio consisting of a large portion of stocks is considered to be about 4%.  This means one needs a portfolio 25 times the income needed or the expenses incurred.  It would take capital equal to 25 years of income to provide one year of income securely.  This is an immense amount, double the wealth that would identify you as rich using the criteria of the Millionaire Next Door by Thomas Stanley and William Danko, (net worth)/(2*income*age/10).  You would have to save 1/(1+n1/(25*f)) or one-third of your income for 50 years, or one-half of your income for 25 years to save this amount.  Again, saving for retirement is almost impossible.  Investing is necessary, not only to acquire sufficient capital and the growth to preserve its value, but to provide ongoing and continuing income in retirement as well.  

Let us consider all figures in real, inflation adjusted, terms for simplicity.  Assuming a level income and level savings rate with a return of r for n1 years, we would have to save 1/(1+((1+r)^n1-1)/25*f*r) of our income.  These are summarized in the following tables.  Saving 13.91% at 6% for 40 years is possible, as is 20.93% at 7% for 30 years.  It takes greater savings rates, greater rates of return, or smaller replacement fractions of income to make shorter work lives possible.  

What is a reasonable savings rate?  Clearly it depends on the return we can expect and the time we have available, but beyond this, it really depends on our time horizon.  A reasonable real rate of return depends on our investment portfolio, for equity investments it may be 6 to 7%.  How early we start and how enduring our careers are delimit the time we have available.  Much more than 20 years is doing well, though 40 may be possible in certain careers.  Our time horizon may be influenced by our incomes relative to our expenses and our life expectancy, but is primarily an indication of our personality and how much we want to live in the present as opposed to the future.  Many, if not most, are unwilling to save even 10%, and as we can see, are not planning for retirement.  Few would wish to save more than one-quarter to one-third of their income, although the ability and propensity to do so increases with income.  As this would also include short and intermediate goals, 25% seems a reasonable maximum for retirement.  The saving rate will determine the style of retirement attainable.  Savings rates for retirement range from 0-5% for poor, 5-10% middle class, 10-15% affluent, 15-20% rich, to over 20% for early retirement.  

Those who plan on owning their home outright by retirement, and don’t serially refinance, extend their mortgage, and continually spend their equity, are effectively saving another 25%, as this constitutes most of the housing expense.  These savings rates then look much more feasible.  Other than the limited liquidity and expenses involved in owning a home and our desire to remain in it during retirement, owning one can go a long way towards fulfilling our retirement needs.  Housing can be not only a great security, a great store of wealth, and a great investment, but a great tax shelter as well.   While the rate of return is moderate, leverage can boost it to better than most.  There are expenses and taxes associated with it, but it provides ongoing services.  As these imputed services are untaxed, they are more valuable than an equivalent amount of income.  Renting may be cheaper than owning when financing it, but owning is cheaper than renting when not.  As a real asset, its value and the value of the services it provides are protected from inflation.  A large amount of gain is also exempt from taxes as well.  Some methods to capture some of this gain are to move down, move out, borrow against it, or sell it, although these should be seriously weighed since they would be difficult to undo in retirement.  

What is a reasonable income replacement level?  While we would prefer to retire to a better life, few would wish to do with less now to bring that about.  We need to enjoy life in the present while we are able, as well as hope for a pleasant retirement in an uncertain future.  Still, if we only need a fraction of our working income after savings, retirement planning can become much easier.  We may start off with some investments, we will typically have other sources of income than our own savings, and we can arrange to have lower expenses.  

Say we start with n0 years of investments that we expect to grow into n0*(1+r)^n1 years of capital.  One year at 6% invested for 40 years would amount to 10.29 years of capital, reducing our replacement fraction, f, to (1-10.29/25) or 59%.  One year at 6% invested for 30 years would amount to 5.74 years of capital, reducing f to (1-5.74/25) or 77%. 

	Savings required for a number of years at a given investment return
	
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	100%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1%
	70.50%
	60.83%
	53.17%
	46.95%
	41.82%
	37.50%
	33.84%
	30.68%
	27.94%

	2%
	69.54%
	59.11%
	50.71%
	43.84%
	38.13%
	33.34%
	29.27%
	25.80%
	22.81%

	3%
	68.56%
	57.34%
	48.20%
	40.68%
	34.45%
	29.25%
	24.90%
	21.24%
	18.14%

	4%
	67.56%
	55.53%
	45.64%
	37.51%
	30.83%
	25.34%
	20.83%
	17.12%
	14.07%

	5%
	66.53%
	53.67%
	43.05%
	34.38%
	27.34%
	21.68%
	17.15%
	13.54%
	10.67%

	6%
	65.48%
	51.79%
	40.46%
	31.30%
	24.03%
	18.32%
	13.91%
	10.52%
	7.93%

	7%
	64.41%
	49.87%
	37.88%
	28.33%
	20.93%
	15.32%
	11.13%
	8.05%
	5.79%

	8%
	63.31%
	47.94%
	35.33%
	25.48%
	18.08%
	12.67%
	8.80%
	6.08%
	4.18%

	9%
	62.20%
	45.99%
	32.83%
	22.79%
	15.50%
	10.39%
	6.89%
	4.54%
	2.98%

	10%
	61.07%
	44.04%
	30.39%
	20.27%
	13.19%
	8.45%
	5.35%
	3.36%
	2.10%

	11%
	59.92%
	42.08%
	28.03%
	17.93%
	11.16%
	6.82%
	4.12%
	2.47%
	1.48%

	12%
	58.76%
	40.14%
	25.76%
	15.79%
	9.39%
	5.47%
	3.16%
	1.81%
	1.03%

	
	
	
	
	
	
	
	
	
	

	Years required at a savings rate with a given investment return
	
	
	

	Return
	Saving rate
	
	
	4%
	Safe rate
	100%
	Replacement level

	
	5%
	10.0%
	15.0%
	20.0%
	25.0%
	30.0%
	35.0%
	40.0%
	45.0%

	1%
	175.79
	118.45
	88.68
	69.66
	56.24
	46.18
	38.33
	32.00
	26.80

	2%
	118.74
	86.09
	67.86
	55.48
	46.27
	39.04
	33.17
	28.26
	24.08

	3%
	92.17
	69.28
	56.10
	46.90
	39.87
	34.22
	29.52
	25.50
	22.01

	4%
	76.38
	58.71
	48.37
	41.04
	35.35
	30.70
	26.77
	23.36
	20.36

	5%
	65.77
	51.35
	42.83
	36.72
	31.94
	27.98
	24.60
	21.64
	19.01

	6%
	58.08
	45.89
	38.64
	33.40
	29.26
	25.81
	22.85
	20.23
	17.87

	7%
	52.23
	41.66
	35.33
	30.73
	27.09
	24.03
	21.39
	19.03
	16.91

	8%
	47.60
	38.26
	32.64
	28.55
	25.28
	22.54
	20.15
	18.01
	16.07

	9%
	43.85
	35.47
	30.41
	26.72
	23.76
	21.27
	19.08
	17.13
	15.34

	10%
	40.73
	33.12
	28.53
	25.16
	22.45
	20.16
	18.16
	16.35
	14.69

	11%
	38.09
	31.13
	26.91
	23.81
	21.32
	19.20
	17.34
	15.66
	14.11

	12%
	35.83
	29.40
	25.50
	22.63
	20.32
	18.35
	16.61
	15.04
	13.59

	
	
	
	
	
	
	
	
	
	

	Return required for a number of years with a given saving rate
	
	
	

	Savings
	Years
	
	
	
	4%
	Safe rate
	100%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5%
	81.51%
	42.50%
	27.67%
	20.04%
	15.45%
	12.41%
	10.26%
	8.67%
	7.45%

	10.0%
	64.66%
	33.52%
	21.54%
	15.35%
	11.64%
	9.19%
	7.46%
	6.19%
	5.22%

	15.0%
	54.70%
	28.03%
	17.71%
	12.39%
	9.21%
	7.11%
	5.65%
	4.57%
	3.76%

	20.0%
	47.39%
	23.90%
	14.80%
	10.11%
	7.32%
	5.49%
	4.22%
	3.29%
	2.59%

	25.0%
	41.46%
	20.48%
	12.35%
	8.17%
	5.70%
	4.09%
	2.98%
	2.17%
	1.57%

	30.0%
	36.34%
	17.47%
	10.16%
	6.43%
	4.23%
	2.81%
	1.84%
	1.14%
	0.62%

	35.0%
	31.73%
	14.70%
	8.13%
	4.80%
	2.85%
	1.60%
	0.75%
	0.14%
	0.00%

	40.0%
	27.42%
	12.07%
	6.18%
	3.21%
	1.49%
	0.40%
	0.00%
	0.00%
	0.00%


On the income side, private pensions are designed to replace up to 60-75% of income after a full career if this can be managed at the few places that offer them.  Few people, careers, policies, or companies last long enough to qualify for one or to provide one.  They may provide something to the fortunate few but are not generally indexed, and are uncertain and limited in flexibility.  Social Security is designed to provide from 25-40% of wage income, and is indexed for inflation, but payment is also uncertain and limited in flexibility.  Retirement would require working until at least 62, but together they could eliminate the need for saving, though it would unwise to rely solely on them.  

On the expense side, becoming debt free can reduce costs greatly, by as much as 30-40%, if one owns ones’ own home, as well as insulating one from escalation in most housing costs.  Some expenses will go away, such as employment related expenses, commuting and payroll taxes, education and training, some may diminish, such as income taxes, but other expenses will likely increase, such as entertainment, leisure, and healthcare.  Furthermore, taxes may well increase in the future.  A 20-30% reduction in these other expenses may be possible.  

A combination of these can reduce the fraction we need in retirement by one-half to two-thirds or more by age 65.  Many, including most of those at the lower end of the pay scale, will rely on these entirely and won’t save anything for retirement.  Those with a full pension and those without a pension but who own their own home can actually do quite well with retirement benefits and modest expense reductions even without savings, although they will have only limited options available to them and they would be vulnerable to reductions in retirement benefits.  Those who do not have a pension or own their home or own enough of it will be more constrained but may still be able to reduce their replacement level by one-half.  Those who arrive at retirement without a pension, a home, or other substantial assets, or are heavily indebted, will have to continue working if they can, reduce their standard of living dramatically, or rely on assistance.  Hopefully they enjoyed it while it lasted.  

Still they need to make it to retirement age, an increasingly difficult prospect.  Options for early retirement are more constrained.  For this reason, a somewhat larger replacement level is reasonable.  For those who own their own home or have attained a pension by this time, a 75 or 50% income replacement level yields much more attainable saving rates.  This correspondingly reduces the amount of capital that we have to amass from 25 to 18.75 or 12.5 years of income, but not the investment horizon as these other sources are payable over time.  

Clearly there are many variables, unknown and unknowable, but it wouldn’t be the future otherwise.  The best advice is to plan the best we can, have options, be liberal in our aims and conservative in our expectations, and neither chase risk or flee from it.  We must continually evaluate our assumptions and adapt to changes.  

	Savings required for a number of years at a given investment return
	
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	75%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1%
	64.19%
	53.81%
	45.99%
	39.90%
	35.02%
	31.04%
	27.72%
	24.92%
	22.53%

	2%
	63.13%
	52.02%
	43.56%
	36.92%
	31.61%
	27.27%
	23.69%
	20.69%
	18.15%

	3%
	62.06%
	50.20%
	41.10%
	33.96%
	28.27%
	23.67%
	19.91%
	16.82%
	14.25%

	4%
	60.96%
	48.36%
	38.64%
	31.05%
	25.06%
	20.29%
	16.48%
	13.41%
	10.94%

	5%
	59.85%
	46.49%
	36.19%
	28.21%
	22.01%
	17.19%
	13.44%
	10.51%
	8.22%

	6%
	58.72%
	44.62%
	33.76%
	25.47%
	19.17%
	14.40%
	10.81%
	8.10%
	6.07%

	7%
	57.57%
	42.73%
	31.38%
	22.87%
	16.56%
	11.94%
	8.59%
	6.16%
	4.41%

	8%
	56.41%
	40.85%
	29.06%
	20.41%
	14.20%
	9.81%
	6.75%
	4.63%
	3.16%

	9%
	55.24%
	38.97%
	26.82%
	18.12%
	12.09%
	8.00%
	5.26%
	3.44%
	2.25%

	10%
	54.05%
	37.11%
	24.66%
	16.01%
	10.23%
	6.47%
	4.06%
	2.54%
	1.59%

	11%
	52.86%
	35.27%
	22.60%
	14.08%
	8.61%
	5.20%
	3.12%
	1.86%
	1.11%

	12%
	51.65%
	33.46%
	20.65%
	12.33%
	7.21%
	4.16%
	2.39%
	1.36%
	0.78%

	
	
	
	
	
	
	
	
	
	

	Years required at a savings rate with a given investment return
	
	
	

	Return
	Saving rate
	
	
	4%
	Safe rate
	75%
	Replacement level

	
	5%
	10.0%
	15.0%
	20.0%
	25.0%
	30.0%
	35.0%
	40.0%
	45.0%

	1%
	152.54
	99.35
	72.75
	56.24
	44.85
	36.47
	30.03
	24.91
	20.74

	2%
	105.79
	74.53
	57.54
	46.27
	38.06
	31.74
	26.69
	22.54
	19.05

	3%
	83.17
	60.97
	48.45
	39.87
	33.45
	28.36
	24.20
	20.70
	17.70

	4%
	69.47
	52.21
	42.28
	35.35
	30.05
	25.79
	22.25
	19.22
	16.59

	5%
	60.15
	46.01
	37.76
	31.94
	27.43
	23.76
	20.67
	18.00
	15.65

	6%
	53.34
	41.35
	34.29
	29.26
	25.33
	22.10
	19.36
	16.97
	14.84

	7%
	48.12
	37.70
	31.52
	27.09
	23.60
	20.72
	18.25
	16.08
	14.15

	8%
	43.98
	34.75
	29.25
	25.28
	22.15
	19.54
	17.30
	15.31
	13.53

	9%
	40.60
	32.31
	27.35
	23.76
	20.91
	18.53
	16.47
	14.64
	12.99

	10%
	37.78
	30.25
	25.74
	22.45
	19.84
	17.65
	15.74
	14.04
	12.50

	11%
	35.39
	28.49
	24.34
	21.32
	18.90
	16.86
	15.09
	13.51
	12.06

	12%
	33.34
	26.97
	23.13
	20.32
	18.07
	16.17
	14.51
	13.02
	11.66

	
	
	
	
	
	
	
	
	
	

	Return required for a number of years with a given saving rate
	
	
	

	Savings
	Years
	
	
	
	4%
	Safe rate
	75%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5%
	74.90%
	39.02%
	25.31%
	18.24%
	13.99%
	11.18%
	9.20%
	7.73%
	6.61%

	10.0%
	58.42%
	30.10%
	19.17%
	13.52%
	10.13%
	7.91%
	6.34%
	5.19%
	4.32%

	15.0%
	48.65%
	24.62%
	15.31%
	10.51%
	7.65%
	5.78%
	4.47%
	3.52%
	2.80%

	20.0%
	41.46%
	20.48%
	12.35%
	8.17%
	5.70%
	4.09%
	2.98%
	2.17%
	1.57%

	25.0%
	35.61%
	17.03%
	9.84%
	6.18%
	4.02%
	2.62%
	1.67%
	0.98%
	0.47%

	30.0%
	30.53%
	13.97%
	7.59%
	4.36%
	2.48%
	1.27%
	0.45%
	0.00%
	0.00%

	35.0%
	25.93%
	11.15%
	5.49%
	2.65%
	1.01%
	0.00%
	0.00%
	0.00%
	0.00%

	40.0%
	21.62%
	8.45%
	3.45%
	0.97%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


	Savings required for a number of years at a given investment return
	
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	50%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1%
	54.44%
	43.71%
	36.21%
	30.68%
	26.44%
	23.08%
	20.36%
	18.12%
	16.24%

	2%
	53.31%
	41.96%
	33.97%
	28.07%
	23.55%
	20.00%
	17.15%
	14.81%
	12.88%

	3%
	52.16%
	40.19%
	31.75%
	25.53%
	20.81%
	17.13%
	14.22%
	11.88%
	9.98%

	4%
	51.01%
	38.43%
	29.57%
	23.09%
	18.23%
	14.51%
	11.63%
	9.36%
	7.57%

	5%
	49.84%
	36.68%
	27.43%
	20.75%
	15.84%
	12.16%
	9.38%
	7.26%
	5.63%

	6%
	48.67%
	34.94%
	25.36%
	18.56%
	13.65%
	10.09%
	7.47%
	5.55%
	4.13%

	7%
	47.50%
	33.22%
	23.37%
	16.50%
	11.69%
	8.29%
	5.89%
	4.19%
	2.98%

	8%
	46.32%
	31.52%
	21.45%
	14.60%
	9.94%
	6.76%
	4.60%
	3.13%
	2.13%

	9%
	45.14%
	29.86%
	19.64%
	12.86%
	8.40%
	5.48%
	3.57%
	2.32%
	1.51%

	10%
	43.96%
	28.23%
	17.91%
	11.28%
	7.06%
	4.41%
	2.75%
	1.71%
	1.06%

	11%
	42.78%
	26.65%
	16.30%
	9.85%
	5.91%
	3.53%
	2.10%
	1.25%
	0.74%

	12%
	41.60%
	25.11%
	14.78%
	8.57%
	4.92%
	2.81%
	1.60%
	0.91%
	0.52%

	
	
	
	
	
	
	
	
	
	

	Years required at a savings rate with a given investment return
	
	
	

	Return
	Saving rate
	
	
	4%
	Safe rate
	50%
	Replacement level

	
	5%
	10.0%
	15.0%
	20.0%
	25.0%
	30.0%
	35.0%
	40.0%
	45.0%

	1%
	122.25
	75.75
	53.82
	40.75
	32.00
	25.72
	20.98
	17.27
	14.29

	2%
	88.33
	59.52
	44.56
	35.00
	28.26
	23.21
	19.26
	16.08
	13.46

	3%
	70.87
	49.93
	38.55
	31.00
	25.50
	21.27
	17.88
	15.10
	12.76

	4%
	59.95
	43.47
	34.26
	28.01
	23.36
	19.71
	16.75
	14.27
	12.16

	5%
	52.37
	38.75
	31.02
	25.68
	21.64
	18.44
	15.79
	13.56
	11.63

	6%
	46.76
	35.14
	28.46
	23.79
	20.23
	17.36
	14.97
	12.94
	11.17

	7%
	42.41
	32.27
	26.38
	22.23
	19.03
	16.44
	14.26
	12.39
	10.75

	8%
	38.93
	29.92
	24.65
	20.91
	18.01
	15.64
	13.64
	11.91
	10.38

	9%
	36.06
	27.96
	23.19
	19.78
	17.13
	14.94
	13.09
	11.47
	10.04

	10%
	33.67
	26.29
	21.93
	18.80
	16.35
	14.32
	12.59
	11.08
	9.73

	11%
	31.63
	24.85
	20.83
	17.94
	15.66
	13.77
	12.15
	10.72
	9.45

	12%
	29.86
	23.60
	19.87
	17.17
	15.04
	13.27
	11.75
	10.40
	9.19

	
	
	
	
	
	
	
	
	
	

	Return required for a number of years with a given saving rate
	
	
	

	Savings
	Years
	
	
	
	4%
	Safe rate
	50%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5%
	65.84%
	34.16%
	21.98%
	15.70%
	11.92%
	9.42%
	7.67%
	6.38%
	5.39%

	10.0%
	49.85%
	25.30%
	15.79%
	10.89%
	7.96%
	6.04%
	4.71%
	3.73%
	2.99%

	15.0%
	40.30%
	19.80%
	11.85%
	7.78%
	5.37%
	3.80%
	2.72%
	1.94%
	1.35%

	20.0%
	33.22%
	15.60%
	8.80%
	5.34%
	3.31%
	2.00%
	1.11%
	0.47%
	0.00%

	25.0%
	27.42%
	12.07%
	6.18%
	3.21%
	1.49%
	0.40%
	0.00%
	0.00%
	0.00%

	30.0%
	22.36%
	8.92%
	3.80%
	1.26%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	35.0%
	17.73%
	5.97%
	1.54%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	40.0%
	13.37%
	3.11%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


	Savings required for a number of years at a given investment return
	
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	25%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1%
	37.40%
	27.97%
	22.11%
	18.12%
	15.23%
	13.05%
	11.34%
	9.96%
	8.84%

	2%
	36.34%
	26.55%
	20.46%
	16.33%
	13.35%
	11.11%
	9.38%
	8.00%
	6.88%

	3%
	35.28%
	25.15%
	18.87%
	14.63%
	11.61%
	9.37%
	7.65%
	6.32%
	5.25%

	4%
	34.24%
	23.79%
	17.35%
	13.05%
	10.03%
	7.82%
	6.17%
	4.91%
	3.93%

	5%
	33.20%
	22.46%
	15.90%
	11.58%
	8.60%
	6.47%
	4.92%
	3.77%
	2.90%

	6%
	32.17%
	21.17%
	14.52%
	10.23%
	7.33%
	5.31%
	3.88%
	2.85%
	2.11%

	7%
	31.15%
	19.92%
	13.23%
	8.99%
	6.21%
	4.33%
	3.04%
	2.14%
	1.51%

	8%
	30.14%
	18.71%
	12.02%
	7.88%
	5.23%
	3.50%
	2.36%
	1.59%
	1.08%

	9%
	29.15%
	17.55%
	10.89%
	6.87%
	4.38%
	2.82%
	1.82%
	1.17%
	0.76%

	10%
	28.17%
	16.44%
	9.84%
	5.98%
	3.66%
	2.25%
	1.39%
	0.86%
	0.53%

	11%
	27.21%
	15.37%
	8.87%
	5.18%
	3.04%
	1.80%
	1.06%
	0.63%
	0.37%

	12%
	26.26%
	14.36%
	7.98%
	4.48%
	2.52%
	1.43%
	0.81%
	0.46%
	0.26%

	
	
	
	
	
	
	
	
	
	

	Years required at a savings rate with a given investment return
	
	
	

	Return
	Saving rate
	
	
	4%
	Safe rate
	25%
	Replacement level

	
	5%
	10.0%
	15.0%
	20.0%
	25.0%
	30.0%
	35.0%
	40.0%
	45.0%

	1%
	78.67
	44.85
	30.47
	22.43
	17.27
	13.68
	11.04
	9.01
	7.40

	2%
	61.43
	38.06
	27.04
	20.48
	16.08
	12.92
	10.54
	8.68
	7.18

	3%
	51.35
	33.45
	24.49
	18.93
	15.10
	12.28
	10.11
	8.38
	6.98

	4%
	44.60
	30.05
	22.50
	17.67
	14.27
	11.72
	9.72
	8.12
	6.80

	5%
	39.70
	27.43
	20.89
	16.62
	13.56
	11.22
	9.38
	7.88
	6.63

	6%
	35.95
	25.33
	19.55
	15.73
	12.94
	10.79
	9.07
	7.66
	6.48

	7%
	32.98
	23.60
	18.43
	14.95
	12.39
	10.40
	8.79
	7.46
	6.33

	8%
	30.55
	22.15
	17.46
	14.27
	11.91
	10.05
	8.53
	7.27
	6.20

	9%
	28.53
	20.91
	16.62
	13.68
	11.47
	9.73
	8.30
	7.10
	6.07

	10%
	26.81
	19.84
	15.88
	13.14
	11.08
	9.44
	8.08
	6.94
	5.95

	11%
	25.33
	18.90
	15.22
	12.67
	10.72
	9.17
	7.88
	6.79
	5.84

	12%
	24.04
	18.07
	14.63
	12.23
	10.40
	8.93
	7.70
	6.65
	5.74

	
	
	
	
	
	
	
	
	
	

	Return required for a number of years with a given saving rate
	
	
	

	Savings
	Years
	
	
	
	4%
	Safe rate
	25%
	Replacement level

	
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5%
	50.98%
	25.94%
	16.24%
	11.24%
	8.26%
	6.30%
	4.93%
	3.93%
	3.17%

	10.0%
	35.61%
	17.03%
	9.84%
	6.18%
	4.02%
	2.62%
	1.67%
	0.98%
	0.47%

	15.0%
	26.27%
	11.36%
	5.65%
	2.78%
	1.12%
	0.07%
	0.00%
	0.00%
	0.00%

	20.0%
	19.24%
	6.93%
	2.29%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	25.0%
	13.37%
	3.11%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	30.0%
	8.14%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	35.0%
	3.27%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	40.0%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%

	45.0%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%
	0.00%


Most people give little thought about retirement until they are 30 years into a 40 year work life and have generally accumulated less than a years income by that time.  They may have only 10 years to save and invest and need to save 50-60% of their incomes for even a meager retirement.  More likely they will work until they no longer can.  Retirement, for all practical purposes, will cease to exist for them.  

Are we on target for our goal?  How much should we have accumulated after a number of years over a given work life?  This is summarized in the following tables.  Saving and investing at 6% for a 100% replacement level, after 5 years of a 30 year work life, you should have accumulated 1.35 years income.  After 10 years of a 40 year work life, 1.83 years income.  After 20 years of a 30 year work life, you should have accumulated 8.84 years income.  After 30 years of a 40 year work life, 10.99 years income.  

How many years are we into of a given work life, if we have accumulated a number of years income?  Saving and investing at 6% for a 100% replacement level, if we have saved a years income, we are 3.83 years into a 30 year work life, or 6.16 years into a 40 year work life.  If we have saved 5 years income, we are 13.91 years into a 30 year work life or 19.73 years into a 40 year work life.  If you are far from the mark, you may need to consider your work life from this point and a higher saving rate to reach your target.  Naturally, a lower replacement level helps.  

	Years savings accumulated for a number of years of years at an investment return
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	100%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5
	3.691053
	2.919202
	2.280909
	1.76458
	1.354313
	1.032928
	0.783966
	0.59277
	0.446912

	10
	8.630514
	6.825754
	5.33328
	4.125986
	3.166689
	2.415219
	1.83309
	1.386031
	1.044981

	15
	15.24063
	12.0536
	9.418041
	7.28608
	5.592056
	4.265036
	3.237054
	2.447593
	1.845331

	20
	24.08645
	19.04964
	14.88437
	11.515
	8.837746
	6.740508
	5.115875
	3.868201
	2.916381

	25
	35.92416
	28.41192
	22.19956
	17.17425
	13.18121
	10.05325
	7.630161
	5.769296
	4.349688

	30
	51.76568
	40.94075
	31.98893
	24.7476
	18.99375
	14.48644
	10.99484
	8.31339
	6.267775

	35
	72.9652
	57.70717
	45.08931
	34.88245
	26.77223
	20.41906
	15.49755
	11.71796
	8.834609

	40
	101.335
	80.14441
	62.62057
	48.44516
	37.18159
	28.35823
	21.52318
	16.27405
	12.26961

	
	
	
	
	
	
	
	
	
	

	Years of savings and investing for a number of years accumulated savings of years at an investment return

	Return
	Number of years saved and invested
	4%
	Safe rate
	100%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1
	1.504672
	1.881406
	2.372962
	3.009491
	3.825973
	4.861167
	6.155479
	7.747662
	9.670637

	2
	2.887989
	3.576785
	4.457316
	5.569142
	6.952557
	8.644965
	10.67656
	13.06618
	15.8184

	3
	4.168074
	5.119636
	6.315715
	7.79611
	9.596359
	11.74337
	14.25154
	17.12054
	20.33534

	4
	5.35927
	6.535152
	7.992392
	9.76701
	11.88672
	14.367
	17.20868
	20.39777
	23.90773

	5
	6.473125
	7.84276
	9.519742
	11.5347
	13.9071
	16.64223
	19.73038
	23.1484
	26.8631

	10
	11.16233
	13.20551
	15.6071
	18.37119
	21.48691
	24.93014
	28.66707
	32.65857
	36.86428

	15
	14.84137
	17.28544
	20.09151
	23.247
	26.72647
	30.49526
	34.51389
	38.74208
	43.1418

	20
	17.86927
	20.57933
	23.64356
	27.03964
	30.73494
	34.69085
	38.86696
	43.2244
	47.72803

	25
	20.44221
	23.34167
	26.58501
	30.14395
	33.98216
	38.05958
	42.33627
	46.77515
	51.34354


	Years savings accumulated for a number of years of years at an investment return
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	75%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5
	3.310143
	2.515004
	1.903203
	1.435797
	1.080641
	0.811888
	0.609154
	0.456581
	0.341962

	10
	7.739861
	5.880647
	4.450117
	3.357217
	2.526781
	1.898378
	1.424339
	1.067589
	0.799583

	15
	13.66782
	10.38464
	7.858464
	5.928511
	4.462044
	3.352346
	2.515241
	1.885256
	1.411984

	20
	21.60077
	16.41199
	12.4196
	9.369482
	7.051862
	5.298084
	3.975114
	2.979478
	2.231515

	25
	32.21685
	24.47795
	18.52343
	13.97428
	10.51762
	7.901919
	5.928753
	4.443794
	3.328232

	30
	46.42355
	35.27202
	26.69173
	20.13653
	15.15559
	11.38644
	8.543163
	6.40338
	4.795887

	35
	65.43533
	49.71693
	37.62276
	28.38302
	21.36224
	16.04951
	12.04183
	9.025748
	6.75994

	40
	90.87738
	69.04747
	52.25094
	39.41868
	29.66814
	22.28976
	16.72384
	12.53507
	9.388286

	
	
	
	
	
	
	
	
	
	

	Years of savings and investing for a number of years accumulated savings of years at an investment return

	Return
	Number of years saved and invested
	4%
	Safe rate
	75%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1
	1.669651
	2.165428
	2.807246
	3.63023
	4.673231
	5.976661
	7.57915
	9.513356
	11.80166

	2
	3.191168
	4.087987
	5.2192
	6.625021
	8.34246
	10.40098
	12.81839
	15.59814
	18.72872

	3
	4.588709
	5.816704
	7.333568
	9.17404
	11.36371
	13.91531
	16.82668
	20.08116
	23.65012

	4
	5.880964
	7.387112
	9.215782
	11.39296
	13.93186
	16.83087
	20.07378
	23.63234
	27.47021

	5
	7.082691
	8.825787
	10.91182
	13.35755
	16.16525
	19.32229
	22.80317
	26.5732
	30.59288

	10
	12.08159
	14.62552
	17.52944
	20.77694
	24.33964
	28.1811
	32.26127
	36.54022
	40.98092

	15
	15.94808
	18.95255
	22.29356
	25.93997
	29.85387
	33.9949
	38.32374
	42.80449
	47.40596

	20
	19.10164
	22.40534
	26.01846
	29.90363
	34.02058
	38.32972
	42.79468
	47.38369
	52.07002

	25
	21.76468
	25.27846
	29.0773
	33.12143
	37.37069
	41.78745
	46.3383
	50.99483
	55.7336


	Years savings accumulated for a number of years of years at an investment return
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	50%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5
	2.743827
	1.969581
	1.429701
	1.046006
	0.769605
	0.568554
	0.421277
	0.312833
	0.232679

	10
	6.415687
	4.605324
	3.342964
	2.445797
	1.799511
	1.329408
	0.985041
	0.731475
	0.544057

	15
	11.32946
	8.132543
	5.90334
	4.319034
	3.177757
	2.347603
	1.739485
	1.291711
	0.96075

	20
	17.9052
	12.85276
	9.329702
	6.825848
	5.02216
	3.710176
	2.7491
	2.041435
	1.51838

	25
	26.70503
	19.16947
	13.91495
	10.18053
	7.490389
	5.533607
	4.100193
	3.044733
	2.264614

	30
	38.48118
	27.62266
	20.05104
	14.66985
	10.79343
	7.973769
	5.908261
	4.387373
	3.263244

	35
	54.24033
	38.93493
	28.26251
	20.67757
	15.21366
	11.23926
	8.327863
	6.184128
	4.599635

	40
	75.32962
	54.07329
	39.25132
	28.71727
	21.12891
	15.60921
	11.56584
	8.588592
	6.388029

	
	
	
	
	
	
	
	
	
	

	Years of savings and investing for a number of years accumulated savings of years at an investment return

	Return
	Number of years saved and invested
	4%
	Safe rate
	50%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1
	1.994925
	2.719748
	3.644175
	4.808158
	6.251729
	8.011182
	10.11471
	12.5784
	15.40378

	2
	3.781918
	5.06686
	6.64844
	8.559846
	10.82426
	13.4514
	16.43599
	19.75859
	23.38859

	3
	5.40026
	7.131252
	9.204312
	11.63671
	14.43126
	17.57586
	21.04542
	24.80551
	28.81674

	4
	6.879059
	8.973769
	11.42842
	14.2449
	17.41024
	20.89866
	24.67529
	28.70059
	32.93429

	5
	8.24048
	10.63751
	13.39708
	16.5085
	19.94781
	23.68128
	27.66984
	31.8731
	36.25261

	10
	13.7844
	17.15527
	20.82823
	24.76498
	28.9251
	33.26953
	37.76275
	42.37405
	47.07773

	15
	17.96797
	21.86772
	25.9969
	30.31606
	34.78905
	39.3844
	44.07567
	48.84128
	53.66402

	20
	21.32896
	25.56103
	29.96388
	34.50369
	39.15157
	43.88364
	48.68067
	53.52741
	58.41199

	25
	24.1383
	28.59857
	33.18386
	37.8673
	42.62687
	47.44499
	52.3078
	57.20457
	62.12702


	Years savings accumulated for a number of years of years at an investment return
	

	Return
	Number of years saved and invested
	4%
	Safe rate
	25%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	5
	1.813196
	1.193249
	0.818667
	0.576489
	0.412995
	0.299375
	0.218815
	0.160881
	0.118791

	10
	4.23966
	2.790085
	1.914229
	1.347961
	0.965675
	0.700005
	0.511639
	0.376175
	0.277761

	15
	7.486817
	4.927012
	3.380337
	2.380364
	1.705285
	1.23614
	0.903503
	0.664288
	0.490498

	20
	11.83225
	7.786703
	5.342321
	3.761953
	2.695051
	1.953608
	1.427906
	1.049848
	0.775188

	25
	17.64741
	11.61361
	7.967898
	5.610831
	4.019581
	2.913743
	2.129675
	1.565814
	1.156168

	30
	25.42941
	16.73488
	11.48151
	8.085046
	5.792101
	4.19862
	3.068801
	2.256294
	1.666005

	35
	35.84348
	23.5883
	16.18352
	11.3961
	8.164133
	5.918075
	4.325563
	3.180311
	2.348282

	40
	49.77986
	32.75971
	22.47587
	15.82705
	11.33845
	8.219094
	6.007394
	4.416854
	3.261323

	
	
	
	
	
	
	
	
	
	

	Years of savings and investing for a number of years accumulated savings of years at an investment return

	Return
	Number of years saved and invested
	4%
	Safe rate
	25%
	Replacement level

	6%
	10
	15
	20
	25
	30
	35
	40
	45
	50

	1
	2.935319
	4.282751
	5.934818
	7.922852
	10.2673
	12.9746
	16.03619
	19.42985
	23.123

	2
	5.441153
	7.70734
	10.33627
	13.32258
	16.64678
	20.2782
	24.17918
	28.30939
	32.62939

	3
	7.627289
	10.56093
	13.83618
	17.42381
	21.28691
	25.38532
	29.67925
	34.132
	38.71136

	4
	9.566149
	13.00699
	16.74182
	20.73153
	24.93576
	29.31605
	33.8379
	38.4717
	43.19286

	5
	11.30803
	15.14751
	19.22601
	23.50359
	27.94319
	32.51214
	37.18282
	41.93253
	46.7431

	10
	18.06611
	23.06611
	28.06611
	33.06611
	38.06611
	43.06611
	48.06611
	53.06611
	58.06611

	15
	22.90216
	28.46388
	33.87195
	39.17067
	44.39055
	49.55303
	54.67345
	59.76289
	64.82942

	20
	26.67076
	32.56399
	38.20236
	43.66436
	49.00165
	54.24943
	59.43228
	64.56766
	69.66812

	25
	29.75897
	35.87098
	41.6573
	47.22222
	52.63255
	57.93289
	63.15394
	68.31728
	73.43833


What if we don’t plan to live forever?  None of us will, after all.  Spending at a rate above the safe rate can be considered spending the return and a portion of the capital, which will grow each year.  Spending at a rate r for n years will yield a capital, a, of (r/rs) + (1-r/rs)(1+rs)^n, or will reach a capital, a, after ln((a-r/rs)/(1-r/rs))/ln(1+rs) years.  Spending at 5% should last about 45 years and 6% about 30 years, but there is a 10% chance of depletion after 20 years.  It will also take that long to double our capital if we spend only 3% or 2%.  Those are fairly reasonable numbers at normal retirement but rather risky for early retirement.  For optimal planning we need to have a reasonable expectation of the span of our careers and of our lives.  If we expect to retire early, we should be conservative in our expectations and live within the safe rate.  If the safe rate is not realistic, and on the basis of family history, having reached 65 you can expect to live to 85, then normal retirement is the way to go.  If you can’t expect to live that long, you should retire earlier, while if you can expect to live longer, you may want to retire later.  How much later is questionable though.  If you enjoy work and enjoy life, then by all means continue to do so, and if you do not, try to find what you do enjoy.  If you cannot do this, then don’t.  Even if you are still around, you may not be in a position to enjoy it, and saving money merely to spend it on care is not the best use of money.  

Real Returns

Returns should always be considered with risk and the investment horizon.  Average (arithmetic) returns may appear good while compound (geometric) returns may be poor.  An investment that doubles, 100%, before falling by half, -50%, has an average return of 25%, but a compound return of 0%.  Compound returns are what we live with other than through market timing.  Risk is commonly measured by the standard deviation of returns.  Compound returns are approximately average returns less one-half the square of the standard deviation.  Risk matters and it changes over time.  Small risks may rise over time, while large risks may fall.  Inflation becomes large while market risks diminish.  Saving becomes more risky while investments become less risky with time.  Save to invest, not for saving.  

Historically, in Stocks for the Long Run, Jeremy J. Siegel analyzes what kinds of real returns are possible for financial assets.  These compound returns are summarized below.  

	Period
	Inflation
	Short term
	Long term
	Stocks

	1802-2001
	1.4
	2.9
	3.5
	6.9

	1926-2001
	3.1
	0.7
	2.2
	6.9

	1982-2001
	3.2
	2.8
	8.5
	10.5


Treasury bills have averaged almost 3%.  Inflation and fluctuations in interest rates have wrecked havoc with bonds over the years.  The recent disinflationary environment boosted their return to over 8%.  The returns on bonds vary with the demand and supply of funds, the marginal productivity of funds, and inflation.  In a stable environment, the long run return of bonds should be the real growth rate of the economy, the sum of population and productivity growth.  As population growth slows, productivity growth may accelerate to maintain this level.  Thus bonds should yield perhaps 3-4% over the long term.  The best estimate of what they will return is what they currently return, about 2%.  Stocks, having more short-term risk, have averaged almost 7%, again except for the more recent disinflationary environment when they have exceeded 10%.  It should be noted stocks are actually less risky than bonds over periods longer than 10 to 20 years.  Thus investment can actually reduce risk.  We can’t expect continued disinflation in the future.  It may be reasonable to assume the rates that have held over two centuries, with the provision that over the more limited span of our investments, results may vary.  

Stock returns can be considered to be the sum of dividend yield, real growth in dividends and earnings, price-earnings ratio expansion, and inflation.  Stock buybacks from earnings can boost earnings per share, but over the long-term stock issues outnumber stock buybacks.  The best returns occur under price-earning ratio expansion, that is, when investors are willing to pay more for equities, but they cannot perpetually pay more for equities.  Stocks tend to alternate between trending, or secular, bull markets of strong growth when price-earnings multiples expand and secular bear markets when prices fall or go sideways while earnings increase and price-earnings multiples compress.  These can last for a decade or two, longer than most investors have.  During secular bull markets like 1982-2000, growth, momentum, and indexing strategies are winners.  During secular bear markets like 1966-1982, value, contrarian, and dividend strategies are winners.  Returns can be double during bull markets and near zero during bear markets, averaging out to 6.9% over the long-term.  We may well be in a secular bear market currently.  

The S&P500 dividend yield is about 1-2% and real growth averages about 3-4%.  A price-earnings ratio expansion of 0% over the long-term is assumed.  The long run average S&P500 P/E ratio of 14.5, (1/6.9%) normally ranges between 10 and 20, so with it around 17.5, (1/5.7%), stocks are not cheap and the price-earnings ratio is steady or falling.  Since we are considering real rates, 0% inflation is used.  This suggests a current future intermediate to long term return of 4-6%.  

Currently Treasury Inflation Protected Securities, bills and bonds, are projecting 2-3% inflation, 2-3% short term, and 2-3% long term.  The S&P500 earnings yield is projecting 5-6% for stocks.  Thus current rates are about 1% below average.  Are there reasons to assume these may persist?  We can expect greater growth from globalization, but how this growth will be shared is uncertain.  Slower population growth, productivity growth, increased savings, or fewer investment opportunities could lower returns.  Moving from a growing to a stable or even declining population and the resultant aging of the industrialized nations could slow or even reverse growth.  Lower returns may be here to stay for some time, until savings decreases or investment opportunities increase, but long-term returns have been remarkably consistent over long periods of time.  

Real estate returns vary across the country.  A country is a sea of below average growth, some islands of average growth and a few peaks of above average growth.  Mortgage bond rates determine the level of the sea with leverage being negative below this level, neutral at it, and positive above it.  Real estate is local, so let us consider three different areas.  In the countryside, population 0, land is about 10% of the value, real estate values are limited by the cost of construction and should offer a real long-term return of zero.  It is a store of value rather than an investment.  A 2000 sq ft home costing $100 / sq ft would run about $222K.  In unconstricted built-up environments like cities, population 1 million, cost, commuting, and environment tradeoffs are made, location and therefore land becomes valuable at over 50% of the value, and real estate appreciates by the real long term after tax cost of debt.  The same home would run $400K.  In a constricted built-up environment like metropolises, population 10 million, where it is no longer possible to commute to the countryside or other open area, land reaches 70, 80, or even 90% of the value, real estate appreciates by the local growth rate of the economy, population, productivity, and incomes.  The same home would run $667K, $1M, or even $2M.  The greater the population and growth, the more congested the area, and more difficult, expensive, and time consuming the commute, the greater the real return.  The constriction may be physical, social, economic, or political, and these can reinforce each other, and built-up may mean urban, suburban, estates, or a resort area.  

Modeling real estate returns, the rate of return on a leveraged asset with f% financing with the return on a real asset, re, and the rate of return on debt, rd, is (f*(re – rd) + (1-f)*re)/(1-f).  Leverage is only positive if the return on the real asset exceeds the return on debt, which only occurs in metropolises, but leverage can become positive anywhere if the local growth rate is above average or inflation erodes the return on fixed debt more than expected.  At a mortgage rate, rm, of 6%, a gross marginal tax rate, rt, of 30%, and an inflation rate, ri, of 2%, the real long term after tax cost of debt is (1-rm*(1-rt))/(1+ri) – 1, or about 2%.  Country real estate can be expected to return 0%, so leverage produces a negative return.  City real estate can be expected to return 2%, and leverage doesn’t increase this.  Metropolises can be expected to return 3.5%, and the leveraged rate of return, (3.5%-2%)*l+3.5% where l=f/(1-f).  Therefore the real return on real estate in these areas can be expected to be greater than equities, when leveraged, and can be made arbitrarily better than equities by leverage.  The problem in these areas is not insufficient appreciation but the failure of local growth.  

The return on real estate, re, is likely the product of the local growth rate, rg, and the constriction as measured by the percentage of value in the land, lv, re=rg*lv.  A land value of 0% results in a 0% return on real estate, and a land value of 100% results in a return on real estate of the local growth rate, rg.  For a given leveraged return, r, and growth rate, rg, the percentage value in the land is lv=(r+rd*l)/(rg*(1+l)), or for a given leveraged return, r, and percentage value in the land, lv, the local growth rate rg=(r+rd*l)/(lv*(1+l)).  

	Financed
	Leverage
	Real return, re
	Land value
	Land value
	Land value
	Land value
	Land value
	Growth (50% lv)
	Growth (75% lv)

	f
	l
	 3.5% re - 2% rd
	0%
	2%
	6%
	7%
	8%
	7%
	7%

	75%
	3
	8%
	43%
	57%
	86%
	93%
	100%
	7%
	4%

	80%
	4
	10%
	46%
	57%
	80%
	86%
	91%
	6%
	4%

	90%
	9
	17%
	51%
	57%
	69%
	71%
	74%
	5%
	3%

	95%
	19
	32%
	54%
	57%
	63%
	64%
	66%
	5%
	3%

	99%
	99
	152%
	57%
	57%
	58%
	59%
	59%
	4%
	3%


Using a return on debt, rd, of 2%, and growth rate, rg, of 3.5%, for a return, r, of 0%, on a 90% financed property, l=9, the land must be at least 51% of the value.  For neutral leverage, a return equal to the 2% return on debt, the land must be 57% of the value.  For a return equal to the 7% return on stocks, the land must be 71% of the value.  For a land value of only 50%, the local growth rate must be above 5% for a return greater than stocks at 7%.  For a land value of 75%, even an average local growth rate is sufficient, but if the local growth rate falls to the debt rate, leverage is at best neutral.  Increasing leverage decreases the necessary land value and local growth rate.  

Real estate has costs as well.  Capital costs covering maintenance, repair, and renovation are (1-lv)/ls, where ls is the life span of the structure, say 30 years.  These can vary from (1-10%)/30 or 3% in the country, to (1-55%)/30 or 1.5% in cities, to (1-70%)/30 or 1% or less in metropolises.  Operating costs covering gardening, insurance, and utilities - water, gas, electricity, telephone, sewage, trash, can vary considerably but typically range from 1.25% in the country, 1% in the city, to 0.75% in metropolises.  Taxes can also vary considerably but typically run between 1-3% depending on jurisdiction.  Total costs can run from 5-8% in the country, 4-6% in the city, and 3-5% in metropolises.  Using the safe spending rate to capitalize these, it requires capital of 1.25-2x, 1-1.5x, or 0.75-1.25x the cost of a home to provide sufficient return to cover the expenses of a home.  Therefore homes cost 1.75 to 3 times the price paid for them.  Rents must cover these costs, less any excluded utilities, and provide a return on invested capital as well, so one must cover these costs whether owning or renting, but one has some discretion over how much one spends and how well one lives.  A capitalization rate of 6% or 0.5% a month is 1/200 of the value, but as cap rates are determined on income after direct expenses, typically 2/3 of rents, 6%*3/2, 9% or 0.75% a month is 1/133.3 of the value.  The rent on a $200K home would be $1000 a month using the former or $1500 using the latter, or these rents would put a value of $200K on it.  The price earnings ratio would be 16.7 or 11.1 respectively.  As cap rates vary, so will the value of the property.  

Real estate in metropolitan areas can offer excellent returns with lower risk at the cost of reduced liquidity and in the long run should offer returns comparable to the growth of the economy.  A modest real return of 3 to 4% in real estate can be tripled, quadrupled, or more with leverage making it better than stocks.  Real estate in other areas can still be a good investment, but it is more dependent on cash flow, cost, timing, and creative development, and on the erosion of debt by inflation, if this can be reasonably expected anymore.  As a real asset, it offers inflation protection.  Real estate is local though and its value is sensitive to interest rates.  It also offers diversification since it has low correlation with other assets.  Our homes are our greatest real estate investment, but as a portion of our portfolio, it can behave similar to bonds without inflation risk and can be used to hedge currency based assets.  

Averages are just that.  Greater returns, usually with greater risk, can be expected in leveraged investments, concentrated portfolios, high yield bonds, value stocks, and small cap stocks.  It becomes important to understand the assets and their risks, realize how timing and the economy can affect results, and not to overreach for growth.  Overpaying for growth drives returns down.  In investment, one is not rewarded for being right, but only for being more right than the market.  Return increases with risk but not so much so as to fully compensate for it.  Take as much risk as you must, as much as you need, but no more than you have to.  

An investment adage is don’t try to time the market.  This is because when our emotions drive our decisions, the results can be disastrous.  Buy and hold is difficult to beat and we should always question our ability to do so.  The more certain we are of our expectations, the more likely we are to be wrong.  Over the long term however, our knowledge of the market and the economy must advise and direct all our actions.  Times change, people change, products change, companies change, investments change, and we must be attune to those changes or we may chase yesterday’s winners and flee tomorrow’s.  We must be aware of price and value and be prepared to act accordingly.  We must be able to distinguish good investments from bad ones.  

Market timing, at one extreme, is day trading, at the other is business cycle investing.  Market timing requires anticipation and the ability to take advantage of it.  All too often we can see the opportunity without being in a position to capitalize on it.  The reason market timing fails more often than not is that the market goes up more than not and the more one is out of the market, the more one comes up short.  This is not to say market timing is without use, but it is commonly more useful to decrease risk than increase return, and to be able to take advantage of the opportunities that present themselves.  Market timing should approximate the percentage of the time the market goes up or lost gains will outweigh the losses avoided.  
An oft abused fact is that if you missed the best ten days in the market, you would have missed most of the gain, without consideration of the fact that is you missed the ten worst days in the market, you would have done much better, and in fact, if you had missed the ten best days and the ten worst days, you would have actually come out ahead.  Usually the best days are rebounds from oversold conditions, and if you missed the decline, missing the rebound is not a huge loss.  The best days argument is an argument for market timing, not against it.  The truth of the matter is that gains are not concentrated but occur ever so gradually in the give and take of the market, and like dividends, it is time in the market rather than timing the market that pays off in the long run.  Losses can be concentrated so value should always be considered when making an investment.  

Asset Allocation

Over 90% of investment returns can be attributed to asset allocation.  Less than 10% are due to market timing and security selection.  Getting and maintaining an appropriate asset allocation is vital to optimizing our returns.  It can allow us to decrease our risk for a given level of return or increase our return for a given level of risk.  

What is the best portfolio?  If we knew, it would not be a portfolio at all but simply the best performing asset, and likely the riskiest.  We only know what was the best portfolio over some past period and that it is certain to change, and we need to consider not only return but risk as well.  Still history must be our guide along with current indications of expected performance.  

Asset allocation between financial asset classes for the best historic performance, also from Stocks for the Long Run, is given in the following table.  The proportion of the portfolio in stocks for a given holding period and risk tolerance of the investor is listed.  Since stocks vary greatly, selecting conservative stocks can be the equivalent of selecting more fixed income instruments.  Since spending at a safe rate is equivalent to investing for eternity, or at minimum, half of the 25 years of capital, no less than 40% and possibly more than 100% should be in stocks.  Few will wish to invest this aggressively, and if leverage is used, it is more reasonable to confine its usage to real estate, which offers greater leverage and is not callable except in the case of default.  

Real estate should compose a large fraction of our total wealth, a third, and likely constitutes more than half if owned for some time.  Our homes constitute the greatest portion of this, but it is not easy to alter our allocation in it.  As part of our portfolio, it can offer diversification of financial assets because of its low correlation with other assets and better returns than bonds without inflation risk.  Like bonds, it is subject to interest rate risk.  As with all assets, it is best to buy when undervalued and it can become overvalued, but over the long run it can be the best performing asset depending on the area.  

	% Stocks
	Risk Tolerance
	
	

	Holding Period
	Ultraconserv
	Conservative
	Moderate
	Aggressive

	1
	8.10%
	25%
	50%
	75%

	5
	23.30%
	40.60%
	63.10%
	79.80%

	10
	39.50%
	60.10%
	87.10%
	108.30%

	30
	71.40%
	89.70%
	114.90%
	136.50%

	
	
	
	
	

	Portfolio
	Structure
	
	
	12.5 years

	Stocks / Bonds
	40/60
	60/40
	80/20
	100/0

	Bonds
	1-15
	1-10
	1-5
	0

	Stocks
	15-25
	10-25
	5-25
	1-25

	Real Return
	4.8%
	5.5%
	6.2%
	6.9%


Not all assets will have these holding periods, some will be needed on an ongoing basis, so we examine what portfolio structure will yield holdings near the 12.5 year holding period.  The first few years should be in cash or equivalent to minimize fund fluctuations and sales and provide an emergency fund.  An ultraconservative investor can hold years 1 to 15, 60%, in short to long term bonds and years 15 to 25, 40%, in stocks, or alternatively, years 1 to 10 in short to long term bonds, years 10 to 20 shifting from bonds to stocks, and years 20 to 25 in stocks, for 42% overall.  A real return near 4.8% could be expected.  A conservative investor can hold years 1 to 10, 40%, in short to long term bonds and years 10 to 25, 60%, in stocks, or alternatively, years 1 to 5 in short term bonds, years 5 to 15 shifting from bonds to stocks, and years 15 to 25 in stocks, for 62% overall.  A real return near 5.5% could be expected.  A moderate investor can hold years 1 to 5, 20%, in short term bonds and 5 to 25, 80%, in stocks, or alternatively, years 1 to 10 shifting from bonds to stocks, and years 10 to 25 in stocks, for 82% overall.  A real return of 6.2% could be expected.  An aggressive investor holds all stocks, expecting a real return of 6.9%.  Dividends and interest should provide at least half the 4% spending rate, leaving annual asset sales of 2% or less to make up the balance.  

Consider investing in proportion to the market as a start.  More than half of world equity is outside the US.  As of October 2001, about 84% of US equities are in large companies, the S&P500, and 92% in the top Russell 1000.  Only about 8% of the US equities are in small companies, the Russell 2000 and smaller.  Assuming your retirement needs will be in dollars, the majority of your portfolio should be in the US market to minimize exchange risk.  Many equity funds allow up to 10% in international stocks and large caps have considerable international exposure.  Possibly another 10-20% may be warranted due to greater growth expectations abroad, but you may want to limit this level in retirement.  Portfolios should be overweight value and small caps due to their better performance assuming the timing is right.  

A moderate strategy would have 80/20 in stocks/bonds.   Value performs better than growth, so 60/40 value/growth, or 50/20/30 value/blend/growth may be warranted.  Small caps offer better returns at higher risk so 80/20 large/small caps, or 50/40/10 large/mid/small caps may be reasonable.  These can vary with the business cycle and over time.  Value and small caps do best early in the cycle and growth and large caps do best late in the cycle.  A portion of these could be invested in high dividend stocks, real estate, and natural resources that would work as hedges, and a portion in international stocks, perhaps 10% each.  An index strategy might be 50% index, 20% value, 20% small caps, and 10% international, though an index strategy may not be the best in a secular bear market.  Indices tend to overweight large cap growth due to their expensive valuations.  

Once an asset allocation has been decided on, periodic review is necessary, whenever buying or selling or when the markets change appreciably.  Rebalancing, or selling over performing assets and buying under performing ones, should be undertaken whenever allocations differ substantially from their targeted values.  Whenever an allocation differs by the lesser of 5% of the portfolio or 25% of the allocation, rebalancing should occur, at least every few years.  Rebalancing can be undertaken less frequently by allowing a range for that allocation and then determining where within that range is suitable at that time, but you can lose the advantage if you are wrong.  Rebalancing can be performed when adding to or subtracting from your investments, or by buying and selling among them.  

How can we do better?  We can increase our savings by increasing returns, increasing savings rates, extending work and retracting retirement, or decreasing expenses.  

Increasing Returns

The expected real returns range from 4 to 7%, sufficient to provide for a 4% spending rate, adjusted for inflation, but not a lot more.  While risk is rewarded, the incremental reward diminishes with increasing risk, so you should take as much risk as you need to, as much as you can tolerate, but not any more than you have to.  It requires knowledge, skill, effort, imagination, and timing to do significantly better.  More than investing, it may also require management.  

Investments in ourselves can reward us intrinsically as well as extrinsically.  Creativity and imagination can create great wealth, and great wealth is generally created rather than acquired.  Real estate can help when leveraged, particularly with knowledge of the local market and economic conditions, though it may be difficult to capitalize on it if you need to live in it.  Real estate and natural resources can perform well in an inflationary environment.  Value and small cap stocks can do better than average.  International stocks can benefit from greater growth abroad.  Small businesses can do very well with considerable knowledge and effort.  More speculative investments such as emerging markets, currencies, futures and options, hedge funds, and venture capital, offer considerable returns at considerable risk.  Finally there is gambling for those with too modest means or too little time left for investing, though the odds are against us.  This is as much as we can do on the return side.  

Increasing Savings

Debt is the enemy of savings.  Good debt is debt used to produce our income or increase the value of an appreciating asset.  Debt that increases our education and marketable skills, debt that enables us to take a job, debt that allows us to invest in real assets, or debt that funds our business, should be the only debt we incur.  Debt may be needed when starting out or in an emergency, on rare occasions.   More than once every few years is not an emergency but a failure to plan.  All other debt is bad and should be strictly avoided.  More accurately, debt is good only if the rate you earn on it is greater than the rate you expend on it.  Borrowing at 25% for investing at 6% makes no sense, but borrowing at 25% for investing at 50% can make sense under a reasonably assured expectation.  If you can’t afford to pay for it when you get the bill, you are living beyond your means.  You may be careless or reckless, you may have your priorities wrong, or you may be confusing possessions with wealth.  Wealth appreciates, wealth generates a return, wealth creates wealth, all else drains wealth.  

Paying ourselves first is the first rule of saving.  It should be done automatically and continually and the proceeds invested.  This alone is sufficient for us to meet our goals if we stay with it.  Start with at least the minimum that can be achieved and increase the rate with increases in income.   

Living better, identifying more savings, and attaining our goals faster requires tracking expenses.  The goal of tracking is not to enforce a minimal lifestyle or subsistence living but to ensure we live the best we can on what we are willing to spend.  Only if you know where your money is going, can you know if what you are spending it on is worth it.  You will be able to focus your efforts and establish your priorities.  You will also gain a reasonably good idea of your expenses in retirement.  A dollar saved is worth much more than a dollar earned due to taxes.  

Extending Work

We cannot only increase our assets, but decrease the time we have to draw on them by extending work.  The best work is not work at all but something we enjoy.  Few careers last as long as we do and few of us have the option of continuing to work.  The best we can hope for is interests broad enough that when one career is over, another may take its place.  

Some occupations and organizations are, or at least can be, fairly stable, such as lower paid work, government and union jobs.  Self-employment is both more and less stable as demand for our services may vary but we can only lay ourselves off.  As jobs become less secure and careers of shorter duration, there becomes less incentive to invest heavily in them.  If we are to have several different careers during a lifetime, we must be able to transition between them, but the only route available is to start anew.  

Advanced and continuing education may be able to extend our careers for a time, but companies eventually must trim their most expensive costs.  Changing companies becomes a necessity, but the number of industry competitors is generally quite limited.  Insider knowledge and experience are lost.  Transitioning to more stable industries and functions may be possible, but few want, and even fewer are willing to pay for knowledge and experience they don’t deem relevant.  Industry and field knowledge are lost.  Nor will companies invest in assets they don’t own.  Investments aren’t made.  Eventually one is faced with going into business for oneself, working on a substandard temporary contractual basis, being forced into less skilled work, or out of the workforce entirely.  

Certainly our flexibility in what we do, where we work, how we do it, and the pay we accept affect the duration of our work life.   Many if not most of these changes are out of our control though, changes in business and society, changes in the economy and technology.  Once the key to advancement was to focus on our careers and rely on others to take care of us, save and invest for us.  The less substantial our careers are, the less value they have and the less flexibility they warrant.  Now, more important than any career, our first objective must be to take care of ourselves, save and invest for ourselves.  

Insofar as we are forced into our own businesses, we may become more dynamic, more strategic, more ready to pounce on any opportunity, and more entrepreneurial.  Failure to adapt may leave us more vulnerable, with less control and fewer options.  Even if we cannot do what we would like, we may be able to like what we do.  Even if we are unable to continue with suitable work, a low level job can provide some income, cover some expenses, and reduce the time our assets must support us.  Even though it uses up our time, it can also give us something to do with it.  

Decreasing Expenses

Most expenses in retirement are more or less fixed necessities, but a few, such as entertainment and travel, may be variable discretionary expenses.  If we can be flexible in our spending and reduce our spending when returns are down, we can increase our spending when returns are up.  For each percent in fixed spending we can reduce, we can increase our variable spending by about two percent when returns are above average.  Note that you may have to be prepared to cut back for several consecutive years and be able to endure it.  Be certain you haven’t omitted accounting for any sporadic expenses and are prepared for any ordinary emergency.  A medical emergency could still wreck havoc with your expenses no matter how well prepared.  There are no guarantees in life.  We are mortal after all.  

Limiting our expenses in nominal terms, allowing inflation to reduce our standard of living other than Social Security, gives us another 3% to work with, allowing us to increase our spending rate or decrease our risk.  This is possible but becomes increasing difficult the longer the period of time involved.  Assuming 3% inflation, your standard of living will have shrunk in half after –ln(1/2)/ln(1+i) or 24 years.  If Social Security represents a third of your income, as it is indexed for inflation, it would take –ln((1/2 – 1/3)/(1 – 1/3))/ln(1+i) or 46 years, but you shouldn’t feel too secure about either inflation or Social Security.  

Investment Principles

All investments, adjusted for risk, liquidity, and circumstances, are expected to return the same amount.  The reason is simple.  Investors seek the highest returns available given their risk perceptions, liquidity preferences, and circumstances available to them.  They will sell investments expected to under perform and will buy those expected to over perform.  Money flows from worse investments to better investments, lowering the price of the worse investments and raising the price of the better investments, until the expected return of the worse investments have been augmented and that of the better investments have been diminished.  Investment expectations are not static but alter with growth, inflation, and interest rates.  Risk perceptions and liquidity preferences change, as do the circumstances of each investor.  Each investor must weigh his expectations against those of the market when he invests, even if to accept the expectations of the market by investing in the market.  Markets are efficient locally and eventually, even if they may not be globally or immediately.  Expectations are what they are whether they are rational or not.  

All investments do not return the same amount however.  Risk, liquidity, and circumstances vary considerably.  Investments require knowledge, skill, and attention, some more than others.  Some investments are really businesses and require time and effort as well as money.  They require management involvement and you must decide whether you are able and willing to go beyond being an investor and become a businessman.  Risk and liquidity can be controlled through knowledge and planning.  Time and effort can be controlled through management and training.  Experience can alter the investment equation.  Wealth can alter the risk and liquidity we encounter and the time and effort that we have available.  Our personalities can affect our attitude and willingness towards different investments.   

Risk comes in many forms and changes over time.  Some risks are unsystematic and can be diversified by ownership of different assets.  These include business risk, credit risk, and financial risk.  Many other risks are systematic though, and cannot be diversified.  These include interest rate risk, reinvestment risk, inflation or purchasing power risk, exchange or translation risk, and market risk.  Some risks can be either, such as event risk.  Risk is not to be avoided but must be measured and weighed.  It cannot be eliminated but it can be countered or traded for return.  Risk may promise higher returns, but it does not assure it.  Investors may overpay for growth leading to lower returns for example.  High prices signal good past returns and poor future ones, while low prices signal poor past returns and good future ones.  Equity is considered risky, but being claims on real assets, it offers inflation protection, and its risk is actually lower than currency based assets over periods beyond a decade or two.  Debt is considered low risk, but changes in credit worthiness and interest rates can alter its value.  Savings is considered secure, but over time inflation can destroy its value.  Treasury Inflation Protected Securities are as safe as one can get, but even they suffer tax risk.  

When contemplating an investment, all aspects should be considered, profit earned, loss incurred, profit foregone, and loss avoided, for the investment and the alternatives.  The alternative may be where it is invested currently or it may be another one altogether.  Each of these has a range of possible outcomes and likelihood of occurrence, and the return must be weighed against the risk.  We have a need, a want, and an ability to take risk, and it works best if our need is less than our want and our want is less than our ability.  Want less than need leads to risk aversion and falling short, while want greater than ability leads to risk attraction and risk of ruin.  Need greater than ability leads to the dilemma of having to decrease our need or increase our ability.  We must be willing to change our need, want, and ability, to have a reasonable chance at success.  

Trust no one and you will have no one to trust.  You will either not invest, or in the end, you will invest with someone whose only attribute is that they can gain your confidence, a con man.  Begin by trusting yourself and learning enough about investing to evaluate the reasonableness of the investment.  Sales pitches focus on what you want.  You need to focus on what they want.  Focus not on the end, but on the process, not on the what but on the how.  Most everyone wants to get rich, but how is it done?  What are they selling, a product or an idea?  Why are they doing this?  What do they have to gain?  How do they profit from this?  How much will they earn and how much will you earn?  Why would they come to you?  Why wouldn’t they borrow money, buy product, hire employees, or do whatever else is necessary to take advantage of the opportunity?  Who is their competition and what is their advantage?  What problems do you foresee and how will they be met?  Which numbers do they offer and which are they leaving out?  What do you infer them to be?  Why does it offer a greater return?  Don’t invest until you can answer these and believe in the answers.  

Investment Policy

Investing begins with an investment policy.  One for retirement planning follows.  An assumption of perpetuity simplifies both planning and living, and is not far off for a retirement lasting decades.  A moderately conservative portfolio is selected, consistent with both reasonable growth and a constant real income with a safe spending rate.  The actual amounts of assets, income, and expenses should be identified.  

An investment policy 

1 Purpose - retirement growth and income

2 Tenure - now and for life, in perpetuity

3 Risk - beta somewhat less than market

4 Assets considered - low p/e, high dividend, growth at a reasonable price stocks, minimal bonds, treasuries only, cash, necessary for diversification, natural resources, real estate for inflation protection, reasonable liquidity, no annuities, insurance, leverage, options only as hedges, assets and values – house, savings, investments, pension, retirement account, brokerage account, Social Security at 62, 25 times expenses

5 Income required – amount replacement level fraction of income, half from interest and dividends

6 Legal restrictions - none

7 Performance measure - S&P Balanced Portfolio

A portfolio with a few years of cash can provide flexibility in timing sales.  One that generates significant interest and dividends providing at least half of income requirements can limit the need for sales.  Any money needed in the next 5 years should be in cash or short to intermediate term bonds.  Between 5 and 10 years money needed should shift from short term to long term, and beyond 10 years long term bonds and stocks are best.  

While risk is rewarded, the incremental reward diminishes with increasing risk, so you should take as much risk as you need to, as much as you can tolerate, but not any more than you have to.  This is called beta, with beta equal to 1 being market risk.  If the market drops 25%, a fund with a beta of 0.5 should only drop 12.5%, while a fund with a beta of 1.5 should drop 37.5%.  The same could be expected from a rise but there is a negative bias with beta so high betas will drop more and rise less.  Changes in returns for a beta of 0.5 range between -2.5% to 12.5%, beta of 1, -15% to 15%, beta of 1.5, -27.5% to 17.5%, so not only does the range widen, the median declines significantly as well.  Lower beta stocks typically pay more dividends and behave more like bonds.  Risk can be lowered further by keeping a portion in bonds and cash since bonds have a lower beta and cash a zero beta.  Keeping portfolio risk at less than market risk by investing in funds with betas between 0.5 and 1 can pay off, although a limited portion with higher risk may be acceptable.  The point in the economic cycle can change the risk and return associated with beta.  

Equities may be styled by capitalization, or market size of the company, and value/growth dimensions.  Large cap value stocks, often dividend payers, are lower beta while small cap growth stocks are higher beta, however a portfolio of such stocks may have low or high beta.  Large cap growth stocks have lower returns while small cap value stocks have higher returns although this varies over the business cycle.  Thus, risk and return are orthogonal in style.  

Classically, following a recession, more speculative small cap growth is first to rise followed by small cap value during the recovery when interest rates are declining or flat, then large cap value and finally large cap growth during the expansion when interest rates rise.  Once large cap growth begins to gain, expect a peak in two or three years followed by a recession to start the next business cycle.  Late in the cycle, an increase in long bond exposure can not only reduce stock losses from the recession but also take advantage of falling interest rates during and after the recession.  Large scale portfolio shifts are inadvisable as the timing is unpredictable, but it is of some use to indicate which direction to lean to limit risk and what you should not do just when you most want to.   

Returns will vary across the cycle.  Rents and interest rates are inversely correlated, as are profits and wages, but the former are a quarter cycle ahead of the latter.  During recession, rents rise as interest rates fall, profits begin rising after bottoming and wages begin falling after peaking as costs are cut.  During recovery, rents peak as interest rates trough, and profits rise as wages fall.  During late recovery, rents begin to fall as interest rates begin to rise, profits peak and wages trough.  During expansion, rents fall as interest rates rise, and profits begin to fall as wages begin to rise.  During late expansion, rents trough as interest rates peak, and profits fall as wages rise.  At the onset of recession, rents begin rising as interest rates begin falling, and profits bottom as wages peak.  

Diversification is great because it lends stability to a portfolio as well as opportunities for selling high and buying low by rebalancing.  It relies on uncorrelated assets to offset each other.  Diversification is all the greater because it is so difficult to achieve.  It goes beyond stocks and bonds and includes natural resources and real estate for inflation protection and low correlation with other investments.  There is always a bull market somewhere.  Concentrated portfolios can do better, but they can also do worse.  They require knowledge, attention, and action.  They require judgments of value, change, and timing.  Experience is key.  

Passive buy and hold is an excellent long-term strategy for a portfolio of the whole market or for a large piece of it, however, it is less suitable as a short-term strategy, or for a narrow sector, industry, or individual stock.  In active investing, there are two basic kinds of investors, contrarian investors who buy when prices are undervalued and sell when they are overvalued, and momentum investors who buy when prices increase and sell when they decrease.  Contrarian investors tend to act too early, and momentum investors tend to act too late.  Contrarian investors do better in trading markets and momentum investors in trending markets.  Conservative investors like large caps and stocks with high probabilities of small gains, while aggressive investors like small caps and stocks with low probabilities of high gains.  Aggressive contrarians like deep value stocks, while conservative contrarians like core value stocks.  Conservative momentum investors like core growth stocks, while aggressive momentum investors like aggressive growth stocks.  

Investment Selection

Income tax deferral allows for larger accumulations at the same pretax cost, while paying income tax up front allows for larger accumulations at greater pretax cost.  Income tax deferral compounds greatly boosting returns.  Only if you expect your income tax to be significantly higher in retirement does it make sense to pay it up front.  If you pay the income tax up front though, there is little advantage to a retirement account over a taxable account, so you need to determine whether the limited benefits are worth restricting your money.  If the money is solely for retirement and you have access to adequate taxable resources, then a retirement account may make sense, particularly if you can defer income taxes.  

For the market as a whole, an Exchange Traded Fund, or ETF, can be very efficient if held for a long time.  They can also be useful for sector trading.  Most indices are cap weighted which leads to a predominance of large cap growth.  For various styles, particularly small caps and international stocks, and for small incremental investments, a mutual fund may be a better choice.  In considering a fund, seek out no load, low expense ratio, low turnover funds.  Look over the 5 or 10 year return, assuming it is under the same management.  A correlation greater than 70 with its representative index is desirable for selecting funds by this measure.  A lesser correlation may be useful for diversification purposes but its beta will be less meaningful.  Risk adjusted rates of return can be computed by dividing the return less the risk free Treasury rate by beta, or the geometric rate of return can be approximated by subtracting one-half the square of the standard deviation from the return, a volatility penalty.  The geometric rate of return is what you can actually expect to earn over the long term.  A fund that dropped 50%, then rose 100%, averaged 25%, but actually returned 0%.  

The Fidelity Contrafund, FCNTX, headed by William Danoff since 1990, for example, http://finance.yahoo.com/q/rk?s=FCNTX , has a 10 year alpha 4.11%, beta 0.73, return 13.84%, r-squared 69, and standard deviation 15.59.  Alpha can change rapidly, but the fund did 4.11% per year better than would be expected on the basis of the risk taken.  A beta of 0.73 is unusually low for a large cap growth fund.  The correlation, r-squared, at 69 is low, probably because this fund is near the midcap boundary of large cap growth and does not behave too much like a large cap growth fund.  The risk adjusted rate of return, rar, (13.84-1.0)/0.73 or 17.59%, and geometric rate of return, rgm, 13.84-(15.59/100)^2 / 2 * 100, 13.84 - 1.22, or 12.62%.  The average large cap growth fund is only about 9.6% and 8%, so this is an excellent fund, better than the 80th percentile in fact.  Under Performance, the 5 year Lipper ranking of 3.07% bears this out.  Look for rars/rgms greater than 12%/10% for growth, 14%/11% for blends, 16%/12% for values.  

Once the funds have been selected, the expected return of the portfolio may be calculated by weighting the expected returns of each fund by their respective fraction of the total portfolio.  

Investment Tracking

Once an allocation has been decided on and investments selected, it is necessary to track the transactions, valuations, returns, and percentages over time to measure the portfolio performance and determine when realignment, reassignment, or rebalancing is necessary.  For transactions, we need the time it is made, the investment, and the amount in price and shares of the transaction and in total.  There will be two halves to a transaction within the portfolio, a buy and sell, but only one for additions or redemptions to the portfolio.  For valuations, we need the time, the investment, and the value of it periodically, commonly monthly or quarterly, and the flows into and out of the investment.  Returns and percentages should be computed for each individual investment, for each category, and for the portfolio as whole periodically and compared to reasonable benchmarks.  Sustained deviation from expectations should lead us to reassess our investments, allocations, and expectations.  Deviations from allocations should lead us to rebalance our portfolio.  Deviations from our expectations should lead us to question our assumptions.  

The return of an investment is by definition the quantity of final value less the initial value, divided by the initial value, (v1-v0)/v0.  In practice, it can be much more complex.  There may have been flows into or out of the investment during the course of holding it, and we may not have held the investment over the entire period.  If the weighted average flow, f, occurred at point k, 0 start, or 1 end, the return would be (v1-(v0+f))/(v0+f*(1-k)).  A common assumption is half the flow occurs at the start and half at the end, the flow occurs at the midpoint, or the flow occurs continuously over the period, k 1/2.  Over long or many periods, we may be invested in one investment part of the time and another, such as cash, the rest of the time.  While our investment may have done well over the period of the investment, it may have done little the rest of the time, lowering our overall return, but risk as well.  Both returns can be important, the investment return to evaluate our trade, and the period return to evaluate our portfolio, but the latter is generally more critical to our wealth.  
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A Note on Social Security

A much discussed question is when to take Social Security.  The question that should precede this is when should you retire.  If you can’t afford to retire or don’t wish to, Social Security should be delayed until you can and do retire for tax reasons.  At minimum, this should be at least until regular retirement if continuing to work.  

Then consider its design.  It is designed to provide the same benefit to someone with a median life expectancy whether they retire early or late.  In the absence of other information, it does not matter when you retire.  Life expectancy at 66 is close to 20 years, that is, age 86, varying from 85.5 at 62 to 87 at 70.  Using a regular retirement age of 66, the benefit level at early retirement, age 62, is about 0.76, while at late retirement, age 70, it is (1.08^(70-66)), or about 1.36.  Early retirement starts early, and late, late, but the larger benefit level of starting later should eventually provide greater total benefits if you live to see it.  Someone with a median life expectancy won’t.  So the next consideration is someone with a shorter life expectancy should take it early and someone with a longer life expectancy may want to delay it.  By the time of retirement, anyone other than an adopted orphan should have a fairly good idea of their life expectancy and even the probable causes of their demise.  They should rely on that, not on any general distribution.  

What other information may be a consideration?  Taxes for one.  It is heavily taxed if taken early while working so should be delayed to at least regular retirement in that case.  It may be desirable to spend down a retirement account before accessing it, but usually taxes are minimized through income equalization, though this may vary with everyone’s personal situation.  Another consideration is the amount, structure, and timing of assets and income.  Accounts may be exposed to market risk and in a down market taking it early may minimize liquidations.  On the other hand, in an extended bear market, selling assets before they decline more and deferring it may make sense.  Advancing or delaying other flows may be more advantageous.  Pensions are commonly non-indexed life annuities so delaying it may help level real income flows.  Gifts and inheritances may be expected or unexpected, smooth or lumpy.  Spousal retirement may suggest either commonality or diversification in when to take it.  Another consideration is desired spending patterns may vary with individuals, some wanting more money up front when healthy enough to use it or need it, some wanting as level a plan as possible, and some wanting to leave a legacy.  Need or lack of it can be a consideration.  Health, the ability to use it, and the benefit it can provide later in life may be in question.  

In the absence of other considerations, let us compute the net present value of Social Security.  Social Security quotes its benefits in present dollars and as it is inflation adjusted we can use present dollars and real rates in the computations.  

Assume the benefit bi is collected from age a1 to age a2, invested at a real rate of srr, and discounted back to age a0 at a discount rate of sdr.  The discount rate is not material to these discussions, but is included for completeness.  A rate corresponding to the real t-bill rate may be appropriate, say 2%.  The net present value of  the benefit, bv, is then, bv = bi*((1+srr)^(a2-a1)-1)/srr / (1+sdr)^(a2-a0).  Using 62, 66, and 70 for a1, the median life expectancy, 86, for a2, and benefits, bi, 0.75, 1.0, and 1.36, equating these and solving for the real rate, srr, we find it to be 4%.  Thus, Social Security uses a real 4% rate of return adjusting for different retirements.  This is a very respectable riskless rate, but then again, the risk is not living to see it.  

Computing a table of Social Security net present value by retirement age and life span allows us to compare retirements.  The discount rate used will affect the net present value as well as the age of regular retirement.  The net present value at age 62 of someone retiring at 66 and living to age 86 is 18.5 times their annual benefit.  For someone earning $20,000 at regular retirement, Social Security would be worth about $370,000.  For someone who retired at 62 and lived to age 70, it would only be worth about $120,000, while for someone who retired at 70 and lived to age 100, it would be worth about $720,000.  

We can compute the regular retirement ratio by normalizing these by the net present value of a regular retirement.  As a result, the discount rate will cancel out.  Someone who only lived to age 70 would receive 65% more than regular retirement by retiring early while they would have lost out entirely if they had delayed it to age 70.  On the other hand, someone who lived to 100 would have lost 6% over regular retirement by retiring early while they would have gained 9% if they had delayed it to age 70.  The benefit for being early is greater and the loss for being early is smaller than delaying, so delaying is a riskier strategy.  Even though the benefit is less for being late on a percentage basis, it is still greater on an absolute basis due to the larger amounts involved.  The percentage won’t differ according to the discount rate used, but the actual amount will.  

	SS NPV
	
	
	
	Regular Retirement Ratio

	
	4%
	
	2%
	
	
	

	Age
	62
	66
	70
	62
	66
	70

	Benefit
	0.76
	1.00
	1.36
	
	
	

	70
	5.98
	3.62
	0.00
	1.65
	1.00
	0.00

	75
	9.77
	8.18
	5.69
	1.19
	1.00
	0.70

	80
	13.65
	12.81
	11.43
	1.07
	1.00
	0.89

	86
	18.47
	18.51
	18.45
	1.00
	1.00
	1.00

	90
	21.81
	22.45
	23.26
	0.97
	1.00
	1.04

	95
	26.18
	27.55
	29.46
	0.95
	1.00
	1.07

	100
	30.79
	32.92
	35.94
	0.94
	1.00
	1.09


The question then arises, what if we can do better?  What if we invest those benefits for a higher return.  Naturally there is some risk in doing so, but unless we have annuitized our retirement, it may be a risk already being taken.  At a real rate of 6%, equating and solving for a2, it is about 95.  This means if we can get a real rate of return of 6%, it will take until age 95 for late retirement to catch up with early retirement.  Comparing retirements at 6% is the table below.  At 7%, it is about 105, and at 8%, high but possible, it is infinite, that is, it is impossible for late retirement to ever catch up with early retirement.  In conclusion, there are many more reasons to take it early than late and taking is early is less risky.  You might want to delay it if you are confident you are long lived.  It is a risky strategy but can offer significant rewards on an absolute though not percentage basis for those avoiding market risk.  The penalty for being wrong is also much greater though.  

	SS NPV
	
	
	
	Regular Retirement Ratio

	
	6%
	
	2%
	
	
	

	Age
	62
	66
	70
	62
	66
	70

	Benefit
	0.76
	1.00
	1.36
	
	
	

	70
	6.42
	3.73
	0.00
	1.72
	1.00
	0.00

	75
	11.09
	8.88
	5.93
	1.25
	1.00
	0.67

	80
	16.45
	14.71
	12.55
	1.12
	1.00
	0.85

	86
	24.01
	22.87
	21.71
	1.05
	1.00
	0.95

	90
	29.91
	29.19
	28.74
	1.02
	1.00
	0.98

	95
	38.49
	38.31
	38.82
	1.00
	1.00
	1.01

	100
	48.67
	49.09
	50.66
	0.99
	1.00
	1.03


A Note on Pensions

Pensions sometimes offer payment options such as lump sum, life, 10 year certain plus life, joint life.  Here we consider life annuities.  Life annuities typically come in two varieties, an inflation indexed life annuity commonly offered in the public sector, and a non-indexed life annuity commonly offered in the private sector.  Besides years of service, they are generally available only at a certain age and often don’t offer the option to take it early or any benefit for delaying it, although that age may be as young as 50 in some professions.  Therefore, it typically should be taken as soon as entitled.  The level of benefit is usually based on years of service and pay over all or part of ones employment with the employer, and may be quoted in present or future dollars.  

Assume the benefit bi is collected from age a1 to age a2, invested at a real rate of rr, and discounted back to age a0 at a discount rate of dr.  The net present value of  the benefit, bv, is then, bv = bi*((1+rr)^(a2-a1)-1)/rr / (1+dr)^(a2-a0).  If simply held or spent rather than invested, rr = 0, this becomes, bv = bi*(a2-a1) / (1+dr)^(a2-a0).  A discount rate corresponding to the real t-bill rate may be appropriate, say 2%, for an inflation indexed annuity, while the nominal t-bill rate may be appropriate, say 5%, for a non-indexed annuity.  

Computing a table of pension net present value by years collecting it allows us to compare retirements.  The net present value at age 66 of someone retiring at 66 and living to age 86, 20 years, is 13.5 times their annual benefit for an indexed pension but only 7 times their annual benefit for a non-indexed one.  For someone earning $20,000, the pension would be worth about $270,000 if indexed, but only about $140,000 otherwise.  For someone collecting another ten years, due either to retiring earlier or living later, the same pension would be worth over $370,000 if indexed, but only about $148,000 otherwise.  

	PN NPV
	
	

	Benefit
	1
	1

	Return
	0%
	0%

	Discount
	2%
	5%

	Year
	
	

	0
	0.00
	0.00

	5
	4.53
	3.63

	10
	8.20
	5.50

	15
	11.15
	6.47

	20
	13.46
	6.98

	25
	15.24
	7.25

	30
	16.56
	7.38

	35
	17.50
	7.45

	40
	18.12
	7.49

	45
	18.46
	7.50

	50
	18.58
	7.50


For 3% inflation and a reasonable pension length, an indexed pension is worth more than twice a non-indexed one.  Nor is a non-indexed pension designed to provide a constant standard of living.  This can be remedied to some extent by saving and investing a portion of it to provide the inflation adjustment.  The amount will depend on inflation, the return earned, and the length of the pension.  The disadvantage is the amount that must be saved to provide perpetual adjustments or the drop in level beyond the targeted length.  

In general, for inflation at ri and a real return of rr, one must save rs = ri/(ri+rr) to provide a return sufficient to fund perpetual inflation adjustment on the portion spent, 1-rs.  For example, if inflation runs 3% and we can obtain a 3% real return, then saving half will provide indefinite inflation adjustment for the half spent, but half is a large amount and it would leave a large amount of capital unspent at the end.  A 6% real return would require saving a third, while a 0% real return would be insufficient to provide indefinite inflation adjustment on any amount.  

Providing inflation adjustment over a limited term can be accomplished by accumulating savings early in the period and then depleting them late in the period.  This leaves no savings unspent at the end but does mean a sharp drop in real income at the end although only to the level that would have been reached gradually anyway.  

Consider initially saving a fraction, f, of a fixed annuity, earning a real return of rr, and spending 1-f of it, adjusting for inflation of ri over a targeted length of the adjustment, n.  One could choose to adjust only over initial retirement, life expectancy, or an extended period to reduce the risk of ever having to cut back or to leave an estate.  The annuity provides a0 nominally or in future terms, or a0/(1+ri)^i in real terms.  The amount spent is a0*(1-f)*(1+ri)^i nominally, or a0*(1-f) in real terms.  The amount saved is (((1+rr)(1+ri))^i – 1)/((1+rr)*(1+ri)-1) – (1-f)*(1+ri)^(i-1)*((1+rr)^i-1)/rr, or if rr is 0, (((1+rr)(1+ri))^i – 1)/((1+rr)*(1+ri)-1) – (1-f)*(1+ri)^(i-1)*i, in nominal terms.  Divide by (1+ri)^i for it in real terms.  Setting i to n and the amount saved to 0 and solving for f, 

f = 1 - (((1+rr)(1+ri))^n – 1)/((1+rr)*(1+ri)-1) / ((1+ri)^(n-1)*((1+rr)^n-1)/rr), or if rr is 0, 

f = 1 - (((1+rr)(1+ri))^n – 1)/((1+rr)*(1+ri)-1) / ((1+ri)^(n-1)*n).  Leveling a fixed annuity over 20 years assuming 3% inflation and a 0% real return requires initially saving 23.38%, while a 6% real return requires initially saving 19.07%.  Doing the same over 40 years requires initially saving 40.48% or 27.65% respectively.  

	Initial fraction saved to level a fixed annuity with inflation ri = 3%, 

	as a function of real return rr and period n
	
	

	3%
	0%
	2%
	4%
	6%
	8%

	5
	5.66%
	5.55%
	5.44%
	5.33%
	5.23%

	10
	12.14%
	11.72%
	11.30%
	10.90%
	10.50%

	15
	18.03%
	17.13%
	16.26%
	15.42%
	14.60%

	20
	23.38%
	21.90%
	20.45%
	19.07%
	17.75%

	25
	28.26%
	26.09%
	23.99%
	22.00%
	20.14%

	30
	32.71%
	29.78%
	26.97%
	24.33%
	21.93%

	35
	36.77%
	33.04%
	29.47%
	26.19%
	23.26%

	40
	40.48%
	35.92%
	31.58%
	27.65%
	24.24%

	45
	43.88%
	38.46%
	33.34%
	28.80%
	24.95%

	50
	47.00%
	40.71%
	34.82%
	29.70%
	25.46%


A Note on Debt

When should one use debt and the leverage it provides to enhance returns and when should one avoid it? Should one keep a mortgage or pay it off, for example? Like most financial questions, there is no single answer as it depends on present circumstances and future conditions as well as the risk tolerance of the individual. Generally, debt should only be used on appreciating assets and investments that have productive value and serve to maintain or increase that value, so the debt burden diminishes over time, and any other significant risks such as calls and interest rate increases should be controlled for. Debt subject to margin calls is high risk, interest only adjustables somewhat less, fully amortized adjustables still less, option adjustables less if well handled, fully amortized fixed rate debt still less, and the lower the interest rate the less risk. 
Debt considerations involved include the inflation rate, interest rate, tax rate, and return rate on the asset, as well as the return and variability of the assets providing the payments on the debt and the assets providing the payoff of the debt. These are commonly different assets and one must compare holding debt with both. The return rate on the asset may be magnified having a mortgage. The higher the inflation rate, the lower the interest rate, the higher the tax rate, favor having a mortgage. The lower the return and variability of the assets providing the payments on the debt, and the higher the return and variability of the assets providing the payoff of the debt favor having a mortgage. The reverse of these favor paying it off. Debt small relative to income and wealth may not be worth having, while debt large relative to income and wealth may be too risky but with increasing wealth will diminish over time. 

Debt rates should fall between cash/bonds and stocks. A real debt rate of 2% is low while a real debt rate of 4% is high. It may be worthwhile avoiding borrowing even if it is low under uncertain or falling income, or borrowing even if it is high under rapid appreciation of assets or falling rates, but one should eventually expect low rates to rise and high rates to fall and plan accordingly. Timing equities is next to impossible, but timing debt is a necessity. 

In general, borrowing at a lower rate to invest at a higher rate offers positive leverage but increases risk of negative leverage should low rates not stay low or high rates not stay high. The ability to meet the cash flow demands of debt and use dollar cost averaging and the size of the debt relative to income and wealth become important factors in determining the desirability of debt. As to debt, the lower the real interest rate the more attractive a mortgage can be, and a long term fixed one at that, while the higher the rate, the less, and a short term or adjustable one. A high rate can adjust or be refinanced lower, but a low rate is best fixed. As to income, the greater the stability of income, the more attractive having a mortgage can be, the lower the stability of income, the less. Annuity income such as a pension, can be balanced against a mortgage, making having a mortgage more attractive. A fixed pension, in particular, is exposed to considerable inflation risk, and a fixed mortgage can reduce this risk making having a mortgage lower risk. As to investments, bonds and cash generally offer less than mortgages, and even less tax advantages, paying off a mortgage is more attractive, but too much impairs liquidity and reduces rebalancing flexibility. The long term return of equities during accumulation has averaged 10% nominal, 7% real, but the safe withdrawal rate during decumulation has only been about 4%. As a result, investing a steady income from another source into equities is more attractive than paying off a mortgage at 6% nominal, 3% real, but drawing on equities at 4% to pay the same mortgage is unattractive.

