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Executive Summary 

You two have done a masterful job at managing your finances. As a result, this analysis has mostly been a 

confirmation of all you do right rather than a list of recommendations for improvement. We explain this in the pages 

that follow. Ahead of that, we offer this executive summary.   

Your $1.7 million portfolio is massive when compared to most Americans. It’s even more massive when we think how 

many years of savings you have ahead of you. Consider that a few months back we raved about a 40-year old couple 

that had already saved $750,000 and was saving $50,000 per year. You two have more than double that value, and 
you can probably save twice as much! 

One of your portfolio’s most impressive characteristics is its “tax diversification”. Your balance of after-tax, pre-tax, 

and tax-free investments is outstanding. Your portfolio is worth $1.7 million and 27 percent of the value is tax-free! 
We’re certain you’ll continue this story by making “back door” Roth IRA contributions, maximizing a health savings 

account, and aligning your investments so that the greatest long-term returns occur in your tax-free accounts. All 

the while, you'll continue to get valuable tax deductions through your current 401(k) contributions.

To illustrate just how much you’ve saved, consider some simple math… If you never add another dollar and you retire 

in 2036, your portfolio could be worth today’s feel of $3.3 million at that time. That’s based on you earning a modest 4 

percent inflation-adjusted average annual return over the next 17 years. Include your $62,300 annual savings and the 

number jumps to $4.9 million (again, in today’s dollars).  

Yet you might barely need your portfolio when 2036 arrives. This is thanks to Kate’s deferred compensation plan 

paying $100,000 per year of inflation-adjusted income during the first 10 years of retirement. As a result, most of your 

portfolio is not 17 years away, but more like 27 years away and beyond.

At that time, you’ll be 70- and 65-years old and just beginning to collect Social Security… Social Security we project 

at $60,000 in today’s feel. It’s our belief that your already substantial wealth, your future savings, and your projected 

retirement income could make for an incredibly large portfolio as you age.  

But what if Kate’s loses her partnership and reverts to earning, say, a $200,000 income? Or what if one of you dies? Or 

both of you? Or maybe Kate becomes disabled and can no longer work and earn this big income that affords so much 

of your lifestyle? You’ll be glad to know we tested each of these scenarios and the results were positive.  

We also ran the numbers for Ella's college. These too look great. Her 529 plans appear to afford at least three years at

expensive out-of-state schools and all four years at in-state schools. Of course, she could end up choosing an 

expensive private school and receive no scholarship money whatsoever. In that case it appears you’ll have the extra 

cash flow to pay any shortfalls.  

Speaking of cash flow, we project you have lots of it. If we’re correct, you can increase your annual savings and be 

even wealthier in retirement. But why? To spend more money as an older, slower, and more wrinkly couple? What if 

we said you can spend more today? Because you can. And perhaps you should. We’re glad to hear you’ll someday be

remodeling your current home into the home of your dreams. That’s a good start. Is there anything else?  

Thankfully there were a few small recommendations we could offer to justify our purpose here. It looks like an analysis 

of your home, auto, and umbrella insurance resulted in a 25 percent savings in premiums. We’re also certain we can  

make your portfolio an even more well-oiled machine than it is today, and probably save you lots in taxes over the 

next many decades.
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In closing, we’re glad you found us and gave us the trust to help with your finances. We hope the following 

information and its accompanying reports are everything you need to feel confident with your money!

Sincerely, 

Investment advice offered through Model Wealth, Inc., a registered investment adviser.

Alex Offerman, CFP® 

Director of Financial Planning
Randy Bruns, CFP® RICP® 

Principal
Anna Thornburg
Director of Operations
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Base Facts 

1. Kate is 42 (born 11/16/1976) and John is 38 (born 01/26/1981).

2. You have one child, Ella, who is 8 (born 06/19/2011).

3. You do not plan to have any more children.

4. You live in Milwaukee, Wisconsin and have no plans to move.

5. You hope to perform a major renovation on your home within the next 10 years.

6. Your net worth is roughly $2.2 million.

7. Kate is a partner with XYZ Consulting and makes approximately $467,500 before taxes.

8. Kate’s income includes a base salary of $400,000, partnership distributions of $25,000, and a bonus equaling 10

percent of the previously mentioned amounts ($42,500).

9. John will soon begin part-time work in IT, making $15,000 to $20,000 per year.

10. You’ve been saving $62,300 per year, which includes Kate’s 401(k) ($19,000), Kate’s profit-sharing plan

($24,300), Kate’s Roth IRA ($6,000), John's Roth IRA ($6,000), and your HSA contribution ($7,000).

11. It’s likely that you have excess cash flow beyond the savings mentioned above.

12. You’ve been spending roughly $147,000 per year, based on Kate’s bi-weekly draw of $4,500 and an additional

$30,000 withdrawal.

13. You’d like the opportunity to retire in or around 2036, when Kate is 60 and her partnership expires.

14. In retirement you’d like to assume a similar level of spending as today, adjusted for inflation.

15. You’d like to pay for Ella's college in its entirety, less any scholarships or other financial aid.

16. You have four 529 college savings plans for Ella (through both Illinois and Wisconsin) that are worth $133,000 in 
total.

17. You are comfortable with the historical fluctuation of stocks and bonds in an allocation considered prudent for

your age (70 to 80 percent stocks).

18. Kate has long-term disability insurance through her employer that covers 60 percent of her pay up to $25,000 per

month.

19. Kate has $2.5 million of 20-year term life insurance (purchased in 2013) and John has $1 million of 15-year term 
life insurance (purchased in 2016).

20. You’ve completed estate planning documents that include wills, trusts, and powers of attorney.

Net Worth 

21. Your net worth is roughly $2.2 million.

22. Your assets are worth $2.6 million, and your debt is $377,000.

23. Your financial accounts are worth $1.7 million and include cash of $225,000 (at both XYZ Consulting and in

savings), taxable investments worth $476,000, pre-tax retirement accounts worth $568,000, tax-free retirement 

accounts worth $448,000, and a health savings account worth $7,000.

24. You also own a partnership stake in XYZ Consulting worth $250,000, a home worth $550,000 and two

automobiles worth $23,500 and $18,750.

25. Your only debt is your mortgage balance of $377,000.

26. This is an incredibly large net worth for a 42- and 38-year old couple.

27. You also have a very healthy balance of taxable (40 percent), pre-tax (33 percent), and tax-free accounts (27

percent) across your net worth… known as “tax diversification” by personal finance experts.

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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28. This has lots to do with many years of Roth contributions – when you were eligible – and your ongoing strategy of

employing “back door” Roth contributions – which few investors in your position take advantage of.

29. Click here to view your net worth statement.

Cash Flow - Inflows 

30. We estimate your combined income from employment to be $487,500.

31. This income is derived from Kate’s base salary of $400,000, Kate’s partnership distribution of $25,000, Kate’s

bonus equaling 10 percent of the prior two sources ($425,000 x 10 percent = $42,500), and John's estimate of

$20,000 per year of part-time income.

32. After taxes and savings, we estimate that you are receiving $232,800 of annual income.

33. Kate may have opportunities to increase her partnership levels in the future, levels that are offered in $125,000

increments up to a maximum total partnership of $500,000.

34. For our projections, we assume Kate will increase her partnership to the $500,000 level in 2024 (5 years from

today).

35. At that point, Kate’s partnership distributions will increase to $50,000 per year and her bonus rises accordingly.

36. Click here to view a summary of these inflows in a 5-year cash flow projection.

Cash Flow - Outflows 

37. Your outflows are comprised of money you save, money you spend to live your life, and money for taxes.

38. We assume you’re saving $62,300 per year towards retirement and health savings accounts.

39. Your savings includes Kate’s 401(k) ($19,000), Kate’s profit-sharing plan ($24,300), Kate’s Roth IRA ($6,000),

John's Roth IRA ($6,000), and your HSA contribution ($7,000).

40. Of the $62,300 mentioned above, $38,000 comes out of your income/cash flow mentioned in line 31, while

$24,300 is an employer contribution on top of this income.

41. Your lifestyle spending is roughly $147,000 per year, based on Kate’s bi-weekly draw of $4,500 and your

additional $30,000 withdrawal (the latter of which helps pay income taxes).

42. Our software estimates your income taxes to be about $158,000 based on your projected income. (See your

Income Tax Projections report.)

43. Looking at our 2020 estimates (which include some inflation effects), we have you earning $499,155 from

employment while spending $348,783 of this on savings ($38,700), living expenses, mortgage, and insurance

($151,737), and income taxes ($158,346).

44. The difference implies possible excess cash flow in 2020 of $150,372 ($499,155 minus $348,783), or $12,531

per month.

Excess Cash Flow Potential 

45. To be safe, we didn’t want to assume your excess cash flow mentioned above is certain.

46. And even if it is, we didn’t want to assume you’d save all or even most of it.

47. So, we instead assumed you’ll save $40,000 of your annual excess cash flow (inflation-adjusted).

48. This is in addition to the $62,300 you’re already putting away between you and your employers.

49. And we assumed every bit of the rest gets spent… by you… on something.

50. If you begin with your 2020 excess cash flow of $150,372 and you remove $41,008 (next year’s inflation-adjusted

Investment advice offered through Model Wealth, Inc., a registered investment adviser.



7 

$40,000 additional savings), you’re left with $109,364. 

51. This $109,364 can be seen in the “Spend Year End Savings” column in the breakdown of your living expenses on

page 12 of your Lifetime Cash Flow Analysis.

Understanding Kate’s Deferred Compensation 

52. Kate expects to receive a deferred compensation payout of $100,000 per year, inflation-adjusted, beginning at

age 60 and lasting through her age 70.

53. This deferred compensation is calculated as 2.5 times Kate’s annual income, paid in equal installments over ten

years.

54. If we assume Kate’s income to be $400,000, we can then estimate Kate’s total deferred compensation to be $1

million ($400,000 x 2.5 = $1 million).

55. This is an extraordinary benefit to your retirement as it allows much of your nest egg to remain invested for

another ten years beyond 2036, until 2046, when you’re 70 and 65.

56. It also helps the case for Kate delaying her Social Security until age 70 for maximized benefits, which is explained

in the next section.

Understanding Social Security Estimates 

57. Our analysis assumes Kate’s Social Security at “full retirement age” (67) will equal today’s equivalent of $2,861

per month (34,332 per year).

58. This $2,861 amount is the maximum monthly Social Security benefit one can collect at full retirement age in 2019.

59. That said, we assume Kate will delay her Social Security until age 70 (the maximum age for increased benefits).

60. Kate delaying Social Security will increase her payment by 8 percent per year (plus inflation) during the three

years between 67 and 70 (a total increase of 24 percent).

61. We therefore assume Kate will begin Social Security at age 70 and collect today’s feel of $3,547 per month

($42,571 per year).

62. Because we don’t know John's future earnings outlook, we assume he’ll receive one-half of Kate’s full retirement 
age amount.

63. We make this assumption because spouses are entitled to receive the higher of their own Social Security benefits

or one-half of their spouse’s “full retirement age” amount, whichever is higher.

64. We assume John will collect Social Security at 67 (his full retirement age), which will equal today’s feel of $1,430 
per month ($17,160 per year).

65. This makes for combined Social Security payments of $4,977 per month ($59,724 per year) in today’s dollars once

you’re both collecting.

Getting a Bit Nerdy on Social Security 

66. If you care to know how the system works, here goes…

67. (Otherwise, you should skip this section entirely.)

68. Social Security considers every year of earnings (while paying into Social Security) over your entire working life.

69. That is, every year of earnings only up to the Social Security “wage base” for that year.

70. In 2019 the Social Security wage base is $132,900.

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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71. Therefore, even if Kate earns $400,000 as a base salary, only $132,900 matters for Social Security purposes.

72. In the process of tabulating your earnings record for Social Security, each year of prior earnings is “indexed” for

inflation to create a level playing field in today’s dollars.

73. These inflation-adjusted annual earnings are then stacked from highest to lowest…

74. And only the highest 35 years are considered for Social Security calculations.

75. If an individual does not have 35 years of earnings, zeroes are entered for those empty years.

76. The highest 35 years of inflation-adjusted earnings are then totaled.

77. And that total is then divided by 420, which is the number of months in 35 years.

78. The resulting number is your “Average Indexed Monthly Earnings”, or AIME.

79. Your Average Indexed Monthly Earnings number is applied to a formula that determines your full retirement age

Social Security benefit… also known as your “Primary Insurance Amount”, or PIA.

80. Your Primary Insurance Amount is the sum of (a) 90 percent of the first $926 of your average indexed monthly

earnings, (b) 32 percent of average indexed monthly earnings over $926 and through $5,583, and (c) 15 percent

of average indexed monthly earnings over $5,583.

81. Delay collecting beyond your full retirement age and your Primary Insurance Amount increases by 2/3 of one

percent for every month.

82. Collect before your full retirement age and your Social Security is reduced by 5/9 of one percent for each month

up to 36 months.

83. If you collect earlier than 36 months ahead of your full retirement age, your Social Security is further reduced by

5/12 of one percent for those months.

Understanding Your Investment Return Assumptions 

84. Financial planning requires you to make assumptions for your investment returns.

85. Because the things you’ll buy will likely change in price over time, you should think of your potential investment 
returns in relation to the rising cost of whatever you’re saving for.

86. The return on your investments relative to the changing cost of your future expenditures is known as your “real 
return”.

87. Fortunately, we have 93 years of measured history (1926-2018) to show what these returns have been.

88. This can be seen in the third column of Vanguard’s Risk and Reward table, titled “Inflation-Adjusted Average 
Annual Returns”.

89. Looking at history, you’ll notice that cash has earned about 0 percent real returns (aka no real return), bonds have 
earned about 2 percent real returns, and stocks have earned about 7 percent real returns.

90. Meanwhile, diversified portfolios of stocks, bonds, and cash have earned average annual returns somewhere in 
the middle of these numbers, depending on the allocation.

91. Our Lifetime Cash Flow Analysis report projects a 7.29 percent average annual return on your retirement 
investments while working and a 6.12 percent average annual return while retired… all this while inflation is 
assumed to be 2.52 percent.

92. Note: This equates to real return expectations of +4.65 percent over inflation during your remaining working 
years and +3.51 percent over inflation during your retired years.

93. These returns are slightly lower than historical averages.

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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A Low Return Decade for Ella's 529 Plans

94. Although history can serve as guide for understanding markets, it’s widely believed that returns will lag historically

averages over the next 10 years.

95. In its 2019 Economic and Market Outlook, Vanguard cautioned investors to assume lower than average annual

returns in the coming decade.

96. Morningstar expressed a similar market forecast, including its own thoughts with those of Vanguard and others in

this January 2019 article by Christine Benz.

97. We think a low return decade matters mostly for Ella's college (beginning in 10 years and depleting quickly) rather

than your retirement (beginning in 17 or more years with very small annual withdrawals).

98. Also, within a few years, Ella will likely switch to conservative investments with low yields.

99. A muted outlook for returns combined with conservative investing justifies using low real return expectations for

Ella's 529 investments.

100.You can view Ella's College Analysis report, available by clicking here.

Ella's 529 College Savings

101. You may have already saved about enough for Ella's college.

102. The math below reaches similar conclusions as Ella's College Analysis report, but with a simpler approach.

103. We think Ella's 529 plans may be worth today’s feel of $162,887 when she’s 18 (in 10 years).

104. These calculations are based on Ella having $133,624 of value today and earning a +2 percent average annual 
return above college costs over the next 10 years.

105. To arrive at the $162,887 number, you can simply type $133,624 in your computer’s calculator, multiply by

1.02, and hit enter 10 times.

106. This could potentially afford $40,721 per year of college costs ($162,887 divided by 4 years).

107. These estimates run closely in line with per year average college costs of $25,290 for in-state, $40,940 for out-

of-state, and $50,900 for private colleges, according to this article by ValuePenguin/LendingTree.

108. If there’s a shortfall, you can cover it with excess cash flow and/or personal savings.

109. Although balanced portfolios of stocks and bonds have earned approximately 5 percent over inflation during the

past 93 years, we think the 2 percent expectation is a more reasonable estimate.

110. We conclude this because of the muted expectation for markets over the next decade by many experts and

because Ella will soon have a very conservative allocation as college approaches.

111. You could add more to your Wisconsin 529 plans and deduct up to $3,280 per year from your Wisconsin state

income taxes…

112. But doing so will save you just $171 per year, according to calculations performed on your behalf using

Vanguard’s 529 state tax deduction calculator.

113. You’re investing in the age-based investment options at both Edvest and BrightStart, and we think those are

terrific choices for you.

114. Age-based investment programs (like yours) are designed to be the complete portfolios of prudent investors,

based on the age of the child, and are automatically managed and adjusted for the shortened time horizon as

college approaches.

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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Longer Term Growth Potential for Your Retirement Funds 

115. Unlike Ella's 529 plans, the bulk of your retirement investments have multiple decades for markets to find their 
long-term averages.

116. We’re not just talking about the 17 years until your desired retirement ages of 60 and 55 (2036).

117. Even if you retire in 17 years, we project another 10 years of substantial income (today’s feel of $100,000 per

year) to be paid out from Kate’s deferred compensation plan between 2036 and 2046.

118. Our simulation shows you withdrawing just 1.30 percent or less during these first 10 years of retirement.

119. This sets up a possible scenario where you have $1.7 million today, add more than $60,000 per year to it, have

a 17-year time frame to leave these investments to grow, barely touch the investments during the 10 years

after that, and then begin Social Security thereafter.

120. This and other information are illustrated in your Lifetime Cash Flow Analysis report, which is included

separately and discussed in the next section.

Your Lifetime Cash Flow Analysis Explained 

121. Your Lifetime Cash Flow Analysis report provides an in-depth year-by-year look at all the moving parts of your

financial life.

122. In it we review all your inflows, outflows, savings, taxes, cash flow excesses and shortfalls, the impact these

have on your portfolio, and the potential value of your portfolio over time.

123. In a way, it’s like everything we could cram into the most thorough spreadsheet of your financial life.

124. And because long-term averages are far more predictable than short-term returns, we added a Monte Carlo

simulation to test your wealth against the randomness of markets.

125. Monte Carlo simulations begin with the premise that long-term average annual returns only tell part of the story

about how your wealth will change over time.

126. The short-term volatility associated with long-term average returns creates drastic differences in eventual

wealth when cash is added and withdrawn under different market circumstances.

127. Your Monte Carlo simulation randomized 1,000 separate sequences of market returns – as a backdrop to all the

projected cash flow in your future – to estimate a range of what your portfolio could be worth later in life.

128. In no test did you run out of money, and the median result was that you have today’s feel of $13.4 million at

ages 90 and 85.

129. The bottom line is that your Monte Carlo results were outstanding.

130. You’ll find our comments throughout the PDF of your Lifetime Cash Flow Analysis as a narrative guide.

What if Kate’s Income Falls to $200,000? 

131. We ran one additional simulation showing Kate’s income falling to $200,000.

132. This scenario assumed her partnership interest is returned and partnership distributions cease.

133. We also assumed there’d be no deferred compensation plan nor 10-year payout at age 60.

134. Savings is reduced to Kate putting away the maximum into a 401(k), receiving a 3 percent of income match,

and you continuing to maximize your health savings account.

135. With these changes we also assumed you’d work until ages 67 and 62, rather than ages 60 and 55.

136. All other assumptions were left unchanged.

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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137. You’ll be glad (and perhaps surprised) to hear that this scenario also has great results.

138. Your reduced income still affords about all your living expenses, with the biggest change being you not able to

save as much for the future.

139. And although income and annual savings is reduced and there is no deferred compensation payout, these

losses are partially offset by a delayed retired age from your preferred scenario.

140. Ultimately, you’ve saved such a massive amount to date that saving less in future years is fine.

Long-Term Disability Insurance 

141. Your financial plans are largely dependent on one big thing: your ability to work and earn income.

142. Lost income as a result of disability – cancer, for example – has the potential to change everything.

143. Disability insurance is therefore critical to keep paying the bills today and save for tomorrow.

144. Fortunately, Kate has long-term disability insurance through XYZ Consulting that pays 60 percent of her salary,

up to $25,000 per month.

145. This insurance is based on an “own occupation” definition, meaning it pays out if Kate cannot perform the

specific duties associated with her XYZ Consulting position.

146. In other words, the insurance should not be denied even if Kate can find other employment.

147. Kate’s long-term disability insurance begins after 90 days of disability, also known as a “90-day elimination

period”.

148. It’s a standard provision that disability policies pay no more than 60 percent of pre-disability income, because

any greater amount can act as a deterrent to the insured individual returning to work.

149. Because Kate’s income affords all your current expenses while also allowing you to save more than enough for

retirement, we do not feel John requires disability insurance.

Life Insurance 

150. We think your life insurance needs are adequately covered by the policies you own.

151. John has a 15-year term life insurance policy that was established 5/31/16 for $1 million.

152. Kate has a 20-year term life insurance policy that was established 10/22/13 for $2.5 million.

153. Helping your life insurance needs are you having Ella's college costs possibly covered, you having a sizeable 
net worth that could afford her life until she’s an adult (if both of you die), you having $1.7 million of financial

assets already (which means less need for retirement savings in future years), and each of you having the

ability to work and earn income as a survivor if one of you dies.

154. As of right now, Kate’s income is the bulk of what we’ve based our analysis upon.

155. And we know there’s lots of excess cash flow from Kate’s income.

156. The prior two points make a case for John needing less rather than more life insurance to help Kate if John 
dies.

157. Therefore, John's $1 million appears to be enough.

158. On the other hand, Kate’s death would mean a big income loss for the family.

159. However, Kate has a $2.5 million policy that would pay out to John (tax-free) if she dies.

160. These proceeds should be more than enough to fulfill any spending shortfalls John incurs.

161. Not to mention, John could likely return to a higher paying job if he chose to do so.

162. You’ve wisely chosen term life insurance policies because they cover the period (term) of your life where a

Investment advice offered through Model Wealth, Inc., a registered investment adviser.
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death is most dangerous to your finances, and they do so in a very affordable manner. 

163. Nevertheless, your net worth makes life insurance far less necessary than others who haven’t saved so much.

Choosing Your Asset Allocation 

164. We see no reason why you shouldn’t invest your retirement funds with at least 70 percent stock exposure (and

therefore no more than 30 percent bond exposure).

165. Our specific recommendation is that you invest 80 percent in stocks and 20 percent in bonds.

166. This is considered a normal allocation for your age.

167. After all, retirement is likely 17 or more years away.

168. And even if you retire in 17 years, Kate’s deferred compensation payout will mean only small percentage

withdrawals will be needed from your investments during that first decade of retirement (2037 to 2046).

169. Looking at page 30 of the Lifetime Cash Flow Analysis, you’re projected to withdraw 1.30 percent or less of your

portfolio during the first 10 years of retirement.

170. Actually, we think your retirement portfolio is mostly three or more decades away from significant use.

171. We think volatility can be tolerated just fine with such a time horizon.

172. Your stock exposure should be allocated 60 percent across the broad US stock market and 40 percent across

the broad international stock market.

173. Two great examples of funds to achieve these recommendations are Vanguard Total Stock Market Index (broad

US stocks) and Vanguard Total International Stock Market Index (broad foreign stocks).

174. We recommend your bond exposure be allocated 70 percent to high quality, intermediate-term US bonds and

30 percent to high quality, intermediate-term foreign bonds.

175. Two great examples of funds to achieve these recommendations are Vanguard Total Bond Market Index (US

bond market) and Vanguard Total International Bond Index (foreign bonds).

176. These weightings match the internal proportions of Vanguard’s Target Date Retirement and Vanguard’s

LifeStrategy® series of pre-built portfolios.

177. You don’t need to use these exact funds, but your portfolios should have similar broad market exposure that is

both low cost and simple to manage.

178. We argue in favor of “index” mutual funds as your most desirable choice for investing, and we think there’s no

better article on the matter than Chip and Dan Heath’s “Made to Stick: The Myth of Mutual Funds” (  Fast

Company, 2008).

179. We get specific to your recommendations later in this report  and in an attached Investment Policy Statement.

Asset Location Matters 

180. Taxes present a significant cost that can reduce your net investment returns.

181. While your asset allocation will largely determine the risk and return of your portfolio, further steps can be taken

to increase wealth through tax management.

182. This can be achieved by strategically allocating your asset classes across your taxable, pre-tax, and tax-free

accounts in way that maximizes your after-tax return.

183. In other words, you shouldn’t apply an 80/20 allocation to each account you own.

184. This concept is known as “asset location”.
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185. Asset location is especially valuable for you because of your already terrific tax diversification across taxable,

pre-tax, and tax-free accounts.

186. You should instead carefully place your various asset classes (stocks and bonds) into the accounts that will

collectively leave you with the highest after-tax return.

187. Vanguard has made famous the phrase “It’s not what you earn, it’s what you keep”, which lends itself in part to

these conversations.

188. Vanguard briefly mentions such tax strategies on page 23 of its Vanguard Principles for Investing Success

guide.

Asset Location Recommendations 

189. You should prioritize stock market exposure in your Roth IRAs.

190. If stocks outperform bonds over the long-term, which is a fair assumption, putting these larger returns in Roth

accounts maximizes the effects of tax-free growth.

191. Conversely, one could argue that holding more conservative investments with smaller returns would be a less-

than-optimal use of the Roth’s tax-free benefits.

192. Next, you should own broad stock market index funds in your taxable accounts as they are incredibly tax-

efficient for accounts that offer little tax protection.

193. Putting stock exposure in your taxable accounts allows long-term stock appreciation to receive favorable capital

gains tax rates (currently 0 to 20 percent).

194. If you instead earned these gains in a pre-tax retirement account, you’d eventually pay ordinary income tax

rates (which exceed long-term capital gains tax rates) on that same growth.

195. Holding stocks in your taxable accounts also diverts potentially large stock market gains from being counted

towards IRS required minimum distributions (RMDs) after age 70 ½.

196. And unrealized capital gains of taxable accounts currently pass to heirs free from taxes (thanks to an something

called “stepped up cost basis”).

197. Lastly, your pre-tax retirement accounts should be whatever allocation is necessary to tie your entire portfolio

(across all accounts) back to your 80/20 stock/bond target.

198. Therefore, if your taxable and Roth accounts are entirely comprised of stock mutual funds, your pre-tax

retirement accounts must own more bonds to keep the total allocation at 80/20.

199. You should periodically review your aggregate allocation to determine if rebalancing is necessary.

200. If rebalancing is needed, it’s likely you can do all the necessary trades within your tax-deferred accounts to

bring the aggregate allocation back to 80/20.

201. This is a wonderful way to rebalance because it means no capital gains find your tax return.

202. With almost all your wealth in stocks at your current ages, asset location won’t matter quite as much today as

it will later in life.

203. But as you grow older and you increase exposure to bonds, it’ll be especially wise to consider asset location.

Back-Door Roth Contributions 

204. “Back door” Roth IRA contributions are an additional strategy that increases your after-tax wealth.

205. You’ve already been making back door Roth IRA contributions and we suggest you continue.
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206. The big value in making back door Roth contributions is that you’re shifting an even greater percentage of your

future net worth to tax-free status, which translates to a less taxing retirement and, ultimately, more money in

your pocket.

207. And it costs you pretty much nothing to do it.

208. Here’s a reminder of how it works…

209. Neither of you are eligible to make Roth IRA contributions as a result of your income exceeding certain limits.

210. You can however indirectly make Roth IRA contributions through a “back door” Roth IRA strategy.

211. To begin, each of you make non-deductible traditional IRA contributions of $6,000 (the limit) in 2019.

212. (Anyone under age 70 ½ with earned income (or a spouse with earned income) can make non-deductible

contributions to a traditional IRA.)

213. No tax deduction can be taken, as your modified adjusted growth income exceeds the $199,000 limit to do so.

214. At this point your traditional IRAs are each worth $6,000 and are comprised entirely of after-tax money.

215. You then convert these funds to Roth IRAs, which is something anyone can do (up to any amount) in any given

year.

216. This conversion out of a traditional IRA means recognizing income on any and all pre-tax portions of your

converted amounts.

217. But because no deductions were ever taken on the original traditional IRA contributions, no taxes are owed as a

result of the conversions.

218. Effectively, you move $12,000 in 2019 ($6,000 per person) into Roth IRAs even through your income wouldn’t

allow for a normal Roth IRA contribution.

219. You just made Roth IRA contributions “back door” by way of traditional IRAs.

Roth IRA and HSA Recommendations 

220. For your Roth IRAs and HSA, we recommend Vanguard Total World Stock Index Fund (VTWAX) as the sole

investment.

221. This fund provides complete exposure across the global stock market (more than 8,200 stocks) with an

expense ratio of 0.10 percent.

222. As mentioned in the “asset location” explanations of this summary, global stocks will hopefully provide

significant long-term growth and therefore maximize the tax-free benefits of your Roth IRA.

223. Note that your Roth accounts could hold far more investments than this single index fund…

224. However, doing so would mean building a more complicated portfolio that attempts to achieve the very same

allocation as what the Vanguard Total World Stock Index Fund provides.

225. Note: If any part of you wishes to own a low-cost “actively managed” stock mutual fund, we think your Roth

IRA is the best place to do so.

Taxable/Non-Retirement Account Recommendations 

226. Your taxable investment accounts should be entirely invested in stocks and stock mutual funds that require a

minimal amount of trading and other taxable activity.

227. We recommend holding onto your existing investments at Vanguard, Computershare, andMorgan Stanley.

228. This recommendation is supported (a) by the large capital gains you’d otherwise incur to sell them and (b)

because we think these investments are fine components of a diversified portfolio.
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229. Assuming you add money to your taxable accounts, we recommend investing in Vanguard Total World Stock

Index Fund (VTWAX).

230. This fund offers the potential for significant long-term capital gains (a plus for taxable accounts) and little in the

way of distributions, excessive income, and the undesirable taxes that result.

231. By investing in a single broad market index fund you’ll avoid the tax implications of rebalancing a portfolio of

many separate mutual funds.

Pre-Tax Retirement Account Recommendations 

232. If your tax-free and taxable accounts target 100 percent stock exposure, your pre-tax retirement accounts must

achieve whatever allocation is necessary to complete an 80/20 allocation across your total portfolio.

233. At this moment that requires a 56 percent stock / 44 percent bond allocation target for your 401(k) plans.

234. For John, we recommend Vanguard 500 Index (28%), Vanguard Total International Stock Index (28%), and 
Vanguard Total Bond Market Index (44%).

235. For Kate, we recommend Fidelity 500 Index (28%), Vanguard Total International Stock Index (28%), and

Vanguard Total Bond Market Index (44%).

236. This is straightforward but will require periodic reviews of your aggregate allocation to determine if rebalancing

is needed.

237. A nice side benefit to this overall strategy is that all rebalancing can likely be done inside of tax-sheltered

accounts.

238. Note: We prefer a broader stock market index than the S&P 500 for your U.S. stock exposure here – one that

includes small company stocks – but there isn’t one available in either of your employer plans.

Morningstar’s Snapshot of Your Aggregate Portfolio Recommendation 

239. Click here for a Morningstar Snapshot of your recommended portfolio across all accounts.

240. Notice in the Morningstar style boxes near the top right of page 1 that your recommended portfolio holds more 
than 10,000 stocks and nearly 15,000 bonds.

241. In those style boxes you’ll also see percentages showing your hypothetical allocation to large, medium, and

small stocks representing growth, value, and blend tilts.

242. In the bond style box you’ll see your hypothetical bond exposure allocated to high credit quality borrowers that

are moderate (intermediate)-term in duration.

243. In the pie chart at the top left of page 1 you’ll see your 80/20 split among US stocks, foreign stocks, and bonds.

244. The net expense ratio of this hypothetical portfolio is 0.08 percent, as shown near the bottom right of page 2.

245. The remaining pages of your Morningstar report illustrate your individual investment recommendations as well

as the internal allocations of each separate account you own.

246. Note that John's 401(k) funds are “trusts” and are not the same exact “share class” of funds we show in the 
Morningstar snapshot.

247. The difference isn’t meaningful; In fact, John's 401(k) funds might be slightly less expensive than those shown 
in this Morningstar snapshot.

Understanding the Market Risk of Your Portfolios 

248. You should remember that risk and return are closely related.
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249. Risk and day-to-day uncertainty are the primary reasons for why excess returns exist in the first place (over

leaving your money in cash).

250. Academics define these excess returns over cash as “risk premiums”.

251. Growth-oriented (80 percent stock 20 percent bond) allocations have earned +6.38 percent inflation-adjusted

average annual returns since 1926.

252. However, 80/20 allocations saw returns of -31.21 percent (1973-1974), -32.69 percent (2000-2002), and

-35.57 percent (2008-2009) during the last three major stock market crashes (at lowest month end).
253. If your approximate $1.7 million portfolio loses -35.57 percent of its value (like the 2007-2008 crash), it would

decline by -$604,690.

254. Said another way, your $1.7 million would decline to roughly $1.1 million.

255. Diversified portfolios recovered significantly in the years that followed the 2008-2009 market crash, eclipsing

pre-crash levels by a considerable margin.

256. Our recommendations assume you stick with your portfolios during such difficult markets.

Rebalancing Your Portfolio 

257. It’s important that your portfolio is “rebalanced” when necessary, which means getting your asset classes back

to their intended weights of the total.

258. Rebalancing ensures no single asset class/investment becomes too large after a period of outperformance

(potentially ahead of a crash), nor too small after a period of underperformance (potentially ahead of a bull

market).

259. Franklin Templeton’s “Why Diversify, Because Winners Rotate” chart provides a wonderful visual representation

of the randomness of markets and why rebalancing is so important.

260. Studies have shown the most appropriate time to rebalance is whenever an asset class “drifts” beyond a

certain percentage (or threshold) relative to its target percentage.

261. We recommend this drift be set at + or – 20 percent relative to the target percentage.

262. This 20 percent drift recommendation comes from groundbreaking research by Gobind Daryanani (Managing

Director of TD Ameritrade’s iRebal software), titled “Opportunistic Rebalancing: A New Paradigm for Wealth

Managers”.

263. It was later reinforced by personal finance expert Michael Kitces in his 2016 study “Finding the Optimal

Rebalancing Frequency – Time Horizons vs. Tolerance Bands”.

264. Looking at just broad US stocks, foreign stocks, and bonds, your recommended percentage targets and

acceptable drift ranges are shown in the table below:

Recommended Allocation (80/20) Acceptable Range 

Asset Class Allocation Target Acceptable Drift Low To High 

US Stocks 48% 9.2% 38.8% To 57.2% 

Foreign Stocks 32% 6.4% 25.6% To 38.4% 

US Bonds 20% 4.0% 16.0% To 24.0% 

Total 100% 
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265. For example, your U.S. stock target is 48 percent of your aggregate portfolio value and should be rebalanced if

it falls below 38.8 percent or rises to more than 57.2 percent of your total portfolio value.

266. You should periodically review your percentage exposure to each of these broad asset classes (US stocks,

foreign stocks, and bonds) across all accounts combined and rebalance if necessary.

267. As we mentioned in line 237, it’s likely you can rebalance your portfolio back within an acceptable range by

simply making a few adjustments to your 401(k) allocations.

268. You can also visit with us every so often and we’ll show you exactly how to do it.

269. Rebalancing can be simple, but it may take a few real-life instances to get the hang of it.

Short-Term Cash 

270. You’ve typically kept $80,000 in short-term cash-like accounts.

271. This cash is meant to pay for sudden, unexpected bills and to afford lump sum purchases within the next 24

months.

272. We assume you’ll continue to keep $80,000 in cash for these purposes.

273. As mentioned earlier, cash-like investments have historically earned returns that follow inflation.

274. After-taxes, you should assume that your cash lags inflation.

275. If you pay your taxes out of cash flow, we expect your cash balances to move in lockstep with inflation.

276. Therefore, your $80,000 cash, with reinvested interest, should always be worth about today’s feel of

$80,000.

277. Your XYZ Consulting cash earns 4 percent interest is very attractive, even when compared to high interest

online savings accounts that pay approximately 2 percent as of this summary.

278. However, you should remember that your XYZ Consulting accounts are not FDIC insured.

Estate Planning 

279. As we understand it, your estate planning documents are up to date.

280. These include your trusts, wills, and powers of attorney for both property and health care.

281. If you haven’t already done so, you should confirm with your attorney which accounts should be titled in the

name of your trust and promptly contact your financial institutions with these instructions.

282. Relating to the prior point, you should also know exactly how primary and contingent beneficiaries should be

titled on your retirement accounts and the 529 plans.

283. Note that you have an individually titled investment account with John's name only, and we wonder if that’s 
correct according to your wishes.

Auto, Home, and Umbrella Insurance 

284. Aside from its cost, we saw little need for change in your auto, home, and umbrella insurance policies.

285. Our records show you were paying $3,438 per year insurance before our analysis…

286. And you’ll now be paying $2,592 per year.

287. That’s roughly a 25 percent reduction, which we’d say is a big deal.
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Paying for Advice 

288. We don’t believe it's necessary for you to pay a percentage of your account value for financial advice.

289. However, that remains the most popular way consumers hire firms for financial advice.

290. We think this is mostly because consumers have little understanding of the real cost of seemingly small

percentage fees.

291. Under your current scenario, reducing your inflation-adjusted return from 5 percent to 4 percent over the

next 17 years would cost today’s feel of $866,067.

292. Continue the math deep into retirement and the loss could mean millions of dollars.

293. Portfolio management can practically be free nowadays, in the form of asset allocation mutual funds and

portfolios that automatically rebalance themselves for you.

294. Or, as in your case, you can simply build an appropriate portfolio, leave it alone to do its work, and check in with

a financial planning firm every six months or so for rebalancing and other planning-related questions.

Future Financial Reviews 

295. We recommend 6- to 12-month reviews of your financial life, similar to seeing a doctor or dentist.

296. This frequency serves as a form of preventative maintenance for your financial well-being.

297. These reviews also work well with the fact that certain actions may be advisable within your tax year.

298. Reviews also keep your finances fresh in your mind, so you’ll never forget what you’ve set out to accomplish.

299. We bill based on actual hours during check-ups.

300. We do so because it’s just not much that work in most cases (unlike this up-front engagement).

Conclusion 

301. We hope the work has answered all your questions and put you in a position to feel confident in financial

planning of your retirement.

302. If you’ve been satisfied with our services, we’d love to maintain a relationship with you for ongoing

maintenance and future financial planning engagements.

303. We’ll end this summary by saying we’re extremely grateful for your trust, cooperation, and patience as we

completed this financial analysis on your behalf.

304. Thank you for reading!

Sincerely, 

Alex Offerman, CFP® 

Director of Financial Planning
Randy Bruns, CFP® RICP® 

Principal
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WHY DIVERSIFY? BECAUSE WINNERS ROTATE.
Perhaps nothing better illustrates the need for an asset allocation plan than the chart below, which shows how various asset  
classes performed on a year-by-year basis from 1999 through 2018. The best-performing asset class for each calendar year  
is at the top of each column. Please remember, past performance does not guarantee future results.


ANNUAL TOTAL RETURNS OF KEY ASSET CLASSES 1999–20181


1. Source: Morningstar. n Large growth stocks are represented by the S&P Growth Index; n Large value stocks are represented by the S&P 500 Value Index; n Small growth stocks are represented by the 
Russell 2000 Growth Index; n Small value stocks are represented by the Russell 2000 Value Index; n Foreign stocks are represented by the MSCI EAFE Index; n Bonds are represented by the Bloomberg 
Barclays U.S. Aggregate Bond Index; n High yield bonds are represented by the Credit Suisse High Yield Index; n Emerging market stocks are represented by the MSCI Emerging Markets Index; n Global 
bonds are represented by the FTSE World Government Bond Index; and n Hedge Strategies are represented by the HFRI Fund Weighted Composite Index. Indexes are unmanaged and one cannot invest 
directly in an index. Index returns do not reflect any fees, expenses or sales charges. Past performance is no guarantee of future results. 
Diversification does not guarantee a profit or protect against loss.
Certain asset classes carry relatively higher risks. Small capitalization stocks can be more volatile than large capitalization stocks. High-yield bonds have a higher risk 
of default and loss of principal compared to US investment grade bonds. Foreign investing involves special risks, including currency fluctuations, and political and 
economic uncertainty. Emerging markets stocks involve heightened risks related to the same factors, in addition to those associated with their relatively small size 
and lesser liquidity. Investment in hedge strategies are speculative investments, entail significant risk and should not be considered a complete investment program.
The indexes above do not represent the performance of any Franklin Templeton fund. For current performance of any Franklin Templeton fund, please visit franklintempleton.com 
or call (800) DIAL BEN®/342-5236.


To take advantage of the strong returns of each year’s 
“winners,” it is important to develop a well-balanced portfolio 
with investments across all asset classes. Franklin Templeton, 
one of the largest mutual fund organizations in the United 
States, offers a variety of professionally managed mutual 
funds that cover every major asset class. 
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Why Diversify? Because Winners Rotate.
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DOES ASSET ALLOCATION REALLY WORK? 
Yes. In addition to helping reduce overall volatility and improving your chances to earn more consistent returns over time, 
keeping assets properly allocated helps avoid the temptation to try and time the market. Consider the three scenarios 
below, illustrating different strategies used by investors. Of course, past performance can’t guarantee future results.


Growth of $10,000 invested annually between 1999–20182


Total Investment Value of Portfolio Average Annual Total Return


1.   Chasing the Winners 
Investing in last year’s best-performing asset class2,3 $200,000 $384,502 5.88%


2.  Investing with the Losers 
Investing in last year’s worst-performing asset class2,4 $200,000 $402,803 6.28%


3.  Asset Allocation 
Investing consistently across several asset classes  
in equal proportion each year2,5


$200,000 $419,097 6.61%


This chart is for illustrative purposes only. It is important to note that an asset allocation strategy does not ensure results 
superior to other investment strategies and also does not guarantee a profit or protect against a loss. The chart does not  
represent the performance of any Franklin Templeton fund. For the current performance of any Franklin Templeton fund 
listed, please visit franklintempleton.com or call (800) DIAL BEN/342-5236.


For more information on Franklin Templeton mutual funds, please contact your financial advisor. 
All investments involve risks, including possible loss of principal. Investors should carefully consider a fund’s investment 
goals, risks, charges and expenses before investing. To obtain a summary prospectus and/or prospectus, which contains 
this and other information, talk to your financial advisor, call us at (800) DIAL BEN/342-5236 or visit franklintempleton.com. 
Please carefully read a prospectus before you invest or send money.


This communication is general in nature and intended for educational purposes only; it should not be considered tax, legal 
or investment advice, or an investment recommendation. Consult your financial advisor for personalized advice that is 
tailored to your specific goals, investment situation, and risk tolerance.


Indexes are unmanaged and one cannot invest directly in an index. This illustration assumes that indexes are reasonable representations of asset classes and their returns. However, 
investment manager performance relative to the different asset class indexes has varied widely during the past 20 years. 
2. Source: © 2019 Morningstar. The three scenarios above included large growth stocks, represented by the S&P 500 Growth Index; large value stocks, represented by the S&P 500 
Value Index; small growth stocks, represented by the Russell 2000 Growth Index; small value stocks, represented by the Russell 2000 Value Index; foreign stocks, represented by 
the MSCI EAFE Index; bonds, represented by the Bloomberg Barclays U.S. Aggregate Bond Index; high yield bonds, represented by the Credit Suisse High Yield Index; emerging 
market stocks, represented by the MSCI Emerging Markets Index; global bonds, represented by the FTSE World Government Bond Index; and hedge strategies, represented by the 
HFRI Fund Weighted Composite Index. Important data provider notices and terms available at www.franklintempletondatasources.com.
3. Annual investments are made into the best-performing asset class index of the previous calendar year.
4. Annual investments are made into the worst-performing asset class index of the previous calendar year.
5. Annual investments are distributed evenly among all 10 asset class indexes each calendar year and the portfolio is rebalanced annually.
6. The fund generally invests in a combination of large-, medium- and small-capitalization stocks.
7. Franklin Balance Sheet Investment Fund changing its name to Franklin Mutual U.S. Value Fund effective March 1, 2019.
8. State-specific, tax-free income funds are available in many states. Alternative minimum tax may apply.


Franklin Templeton offers a wide variety of mutual funds 
to meet your asset allocation needs.


Large Growth Stocks


Franklin DynaTech Fund 
Franklin Growth Fund


Franklin Growth Opportunities Fund6


Large Value Stocks


Franklin Mutual Beacon Fund Franklin Mutual Shares Fund


Small Growth Stocks


Franklin Small-Mid Cap Growth Fund


Small Value Stocks


Franklin Balance Sheet Investment Fund7 Franklin Small Cap Value Fund


Foreign Stocks


Franklin International Growth Fund
Franklin Mutual Global Discovery Fund
Franklin Mutual European Fund


Templeton Foreign Fund
Templeton Growth Fund, Inc.
Templeton World Fund


Emerging Markets Stocks


Templeton China World Fund 
Templeton Developing Markets Trust


Templeton Emerging Markets Small Cap Fund


Bonds


Franklin Strategic Income Fund
Franklin Total Return Fund


Franklin U.S. Government Securities Fund
Franklin Federal Tax-Free Income Fund8


High Yield Bonds


Franklin High Income Fund


Global Bonds


Templeton Global Bond Fund
Templeton Global Total Return Fund 


Templeton International Bond Fund


Alternatives


Franklin K2 Alternative Strategies Fund
Franklin Pelagos Commodities  
Strategy Fund


Franklin Real Estate Securities Fund
Franklin Global Listed Infrastructure Fund
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W
ealth managers traditionally
rebalance portfolios quarterly
or annually to control risk


due to asset class drifts. But there’s a new
paradigm for planners: rebalance less fre-
quently, but look more frequently to find
the best opportunities for rebalancing.
This “opportunistic rebalancing”


approach not only controls portfolio risk,
but also provides significant return improve-
ments by capturing sporadic buy-low/sell-
high opportunities as asset classes drift rela-
tive to each other. We will show that, with
frequent looking, rebalancing return bene-
fits are significantly improved compared
with traditional quarterly or annual rebal-
ancing. For example, by looking frequently
but rebalancing only when needed, the aver-
age rebalancing benefits are shown to be
more than double the benefits of more tra-
ditional annual rebalancing.
Of course, a variety of factors may have


an effect on rebalancing, so we will discuss
sensitivities to historical periods, rebalance
bands, rebalancing frequencies, and trad-
ing costs and tax costs, for different rebal-
ance methodologies. We will also consider
the operational costs of incorporating
opportunistic rebalancing in individual
planning firms.


Our conclusion is that the average bene-
fits of opportunistic rebalancing far out-
weigh the costs.


Two Rebalancing Return Benefits


Within the financial planning industry, it is
generally accepted that the rebalancing of
asset classes adds additional return benefits
to portfolios (Arnott 2002, Tsai 2001, and
Buetow 2002).
A study of the literature suggests that


there are two potential rebalancing bene-
fits. The first is the defensive avoidance of
drift, as illustrated in Figure 1. Let us
assume the wealth manager has established
the risk tolerance for a client, and the
client has agreed to a target equity expo-
sure of 60 percent. Suppose the starting
investment portfolio consists of a number
of asset classes that have a risk/return
trade-off corresponding to Point A in
Figure 1. Small drifts may be acceptable,
but large drifts outside Zone A would be
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• Wealth managers traditionally rebalance
portfolios quarterly or annually to con-
trol risk due to asset class drifts.This
paper proposes a new paradigm for
planners: rebalance less frequently, but
look more frequently to find the best
opportunities for rebalancing.


• The proposed approach, called oppor-
tunistic rebalancing, not only controls
portfolio drift, but also provides significant
return improvements by capturing buy-
low/sell-high opportunities as asset classes
sporadically drift relative to each other.


• The paper studies a wide range of
market conditions to show that rebal-
ancing return benefits can be more
than doubled compared with the tradi-
tional annual rebalancing.


• These additional benefits, attributed to


transient momentum and mean rever-
sion effects, occur sporadically in time
and can only be captured by monitor-
ing portfolios frequently.


• The studies suggest these practical
guidelines: (1) use wider rebalance
bands, (2) evaluate client portfolios
biweekly, (3) only rebalance asset
classes that are out of balance—not
classes that are in balance, and (4)
increase the number of uncorrelated
classes used in portfolios.


• The studies show that trading costs
and tax deferral are small compared
with rebalance benefits.


• Opportunistic rebalancing has already
been adopted by a number of leading
wealth management firms across the
country.


Executive Summary
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inconsistent with the investment policy
statement (IPS). Typically a 5 percent drift
in the equity exposure (55 percent to 65
percent) may be acceptable.
If the portfolio remained unattended, it


would stray over time away, from starting-
Point A, to other points that are less effi-
cient (have higher risk or lower return, or
both) and would violate the client’s risk
appetite. Rebalancing keeps the portfolio
near Point A, thereby controlling risk and
return degradations.
For wealth managers who follow strate-


gic asset allocation, rebalancing is neces-
sary maintenance. The need to rebalance is
a simple fact of life: the question is not if,
but how you rebalance.
How do planners rebalance? A 2005


survey by this author and the Financial
Planning Association of over 100 wealth
management firms showed that over 91
percent use some structured rebalancing
methodology, while the remaining 9 per-
cent rebalanced ad-hoc based on market
conditions.
The survey also showed a preference


(over 85 percent) for quarterly, semiannual,
or annual rebalancing. Now, if the only
objective were to adhere to the IPS and
avoid going out of Zone A (Figure 1), and
one assumes the drifts over a quarter or a
year are small, then rebalancing quarterly or
even annually would be adequate. In fact,
many studies (Arnott, Goodsall, and Tsai)
have shown that there is not much differ-
ence in rebalancing benefits between quar-
terly, semiannual, and annual rebalancing.
A second potential return benefit related


to rebalancing can be acquired from cap-
turing buy-low/sell-high opportunities.
Consider a portfolio designed with a
number of asset classes each having a pre-
scribed target allocation. When the market
moves, the allocations of some classes
move up or down relative to their targets.
These movements provide opportunities to
buy asset classes when they are under-
weighted and to sell securities when they
are overweighted.
If you buy a class when it is lower than


its target and the class then reverts, your


return increases. The implicit assumption
is that the underweighted class is also
undervalued and reversion to the mean
should imply that future returns are
expected to be higher than past returns.
For similar reasons, if you sell a class when
it is above target and it reverts, your return
also increases. This contrarian approach of
buying low and selling high can generate
additional return, assuming the parameters
for rebalancing are set appropriately.
As Goodsall (1994) points out, “Rebalanc-


ing is a way of exploiting short-term noise
and the volatility of markets and their ten-
dency to overshoot in both directions, and
then partially reverse in directions.”
Miccolis (2005) expresses this well in


describing the periodic table of winning
asset classes: “No asset class maintains its
spot in the rankings for very long, and
there is no discernable pattern as to how
any one class moves up or down on the
periodic table list from year to year. At
more frequent intervals than annual the
churn is even more pronounced. There is a
lot of relative volatility among asset classes,
and what rebalancing does is put this
volatility to work for you.”
The problem with annual or quarterly


rebalancing is that the dates chosen for
rebalancing are arbitrary, and thus we
cannot possibly expect to catch the juiciest
buy-low/sell-high opportunities. For exam-
ple, most annual rebalancing probably
missed the big buy-low opportunities in key


dates associated with events like the terror-
ist attacks on the United States in Septem-
ber 2001; the financial panic during Octo-
ber 2–19, 1987; the Asian stock market
crisis of October 7–27, 1997; and many
other significant but unprecedented dips or
surges in the market that last a few days, but
may not even have any identifiable cause.
To catch such transient market moves,


which are indeed unpredictable, one needs
to watch for them constantly. This intuitive
observation has been validated in prior
research (Buetow 2002, Arnott 2002),
which showed remarkable benefits of daily
rebalancing over monthly, quarterly, or
annual rebalancing.
In the rest of this paper, we will show


that these benefits are significant, that they
are robust over a range of market condi-
tions, and that one does not need to go to
the extreme of daily rebalancing to capture
these rebalancing opportunities.


Description of Experiment


Prior studies have analyzed a number of
rebalancing methodologies such as calendar
rebalancing to portfolio benchmark, range
rebalancing to rebalance bands, and range
rebalancing to the portfolio benchmark (see
Plaxo 2002 for definitions). These algo-
rithms are illustrated in Figure 2. In these
approaches, the parameters that can be
varied are the rebalance bands and the fre-
quency of rebalancing. The rebalance
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methodology we propose expands the range
rebalance methodology to include an addi-
tional parameter, the “tolerance band.”
Why do we need to consider a tolerance


band? If even one asset class was out of
balance, rebalancing to the benchmark
would require all five asset classes to be


corrected, entailing (at least) five trades.
But if we were to accept a rebalance


within a certain tolerance level of the
rebalance band, we may be able to correct
the one class to within that tolerance with
one other buy: that would be two trades, as
in the example shown in Figure 2.


This is indeed the way many practition-
ers rebalance: define a tolerance band and
rebalance so that all asset classes are
within the tolerance band. This approach
will reduce the number of trades. Since
this has not been described in prior litera-
ture, we have coined the term “range rebal-
ance to a tolerance band” to describe the
above. The parameters that are needed to
describe the rebalance algorithm are rebal-
ance band, tolerance band, and frequency
of looking.
In this study we considered a range of


rebalance bands from 0 percent to 25 per-
cent in steps of 5 percent. We then looked
to see if any asset class was out of the
rebalance band, at different intervals, from
annually, semiannually, and quarterly, to
monthly, biweekly, weekly, and daily. We
use the term “looking” rather than “rebal-
ancing” because we may not need to rebal-
ance (create trades) every time we look or
check to see if the asset classes are outside
their bands. Note that for the case of a
rebalance band of 0 percent, all asset
classes must be rebalanced to the portfolio
benchmark every time one looks at the
portfolio: this sub-case reduces to calendar
rebalancing, which is shown in Figure 2.
Classes. For the baseline study, we con-


sidered a client with a 60/40 (equity/fixed)
portfolio consisting of five asset classes: 25
percent U.S. large (S&P 500 Total Return),
20 percent U.S. small (Russell 2000 Total
Return), 10 percent real estate investment
trusts (Dow Jones REIT Total Return), 5
percent commodities (Dow Jones AIG
Total Return), and 40 percent bonds
(Bloomberg 7-10 Total Return). This is a
typical asset allocation for a conservative
client close to retirement.
Periods. The 13-year baseline period


studied was from January 1, 1992, to
December 31, 2004. The portfolio annual-
ized mean and standard deviation for this
period were 8.0 percent and 8.5 percent,
respectively. The choice of period (that is,
only back to 1992) was limited due to the
sparse availability of earlier daily prices.
Fortunately, this period was rich in the


variety of market conditions, so it can be
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Figure 2: Rebalance Approaches


Calendar Rebalancing: All classes are rebalanced to the policy benchmark (PB).


Range Rebalancing to Rebalance Band: Classes are rebalanced only if at least
one class is outside the rebalance bands. Then the out-of-balance bands are brought
to the edge of the bands. If there are more than two classes, then other classes may
have to be rebalanced to ensure buys are equal to sells. This approach may incur
some very small trades.


Range Rebalancing to Portfolio Benchmark: Classes are rebalanced only if at least
one class is outside the rebalance bands. Then the out-of-balance bands are all
brought to the policy benchmark. This may incur some very small trades. If even
one asset class is out of band, all asset classes need to be rebalanced to target.


Range Rebalancing to Tolerance Band: Classes are rebalanced only if at least one
class is outside the rebalance bands. Then the out-of-balance bands are brought to
within the tolerance band.
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sectionalized to provide sensitivities to var-
ious market conditions. We have rising,
flat, volatile, and trending market condi-
tions. The author believes that this 13-year
period of daily data for five representative
classes, with daily data with sectionaliza-
tion, provides reasonable robustness to the
conclusions.
Rebalance and tolerance bands. The


rebalance band is expressed as a percent-
age of the target allocation. For example,
suppose the allocation to an asset class is
20 percent, with a 10 percent rebalance
band and a 5 percent tolerance band.
Rebalancing would be required only if the
class drifted outside the rebalance range of
18–22 percent. Since the tolerance band is
5 percent, it is adequate to bring the class
to within 19–21 percent. It is not necessary
to bring the class exactly to the target of 20
percent. This study assumes strategic rebal-
ancing, which means that once the bands
are set, they are not changed based on
market projections. For our analysis we
explore rebalance bands of 0, 5, 10, 15, 20,
25, and 100 percent.1 The tolerance bands
were assumed to be 50 percent of the


rebalance bands.2 The 100 percent band is
equivalent to not rebalancing (or very rare
rebalancing); the 0 percent band requires
rebalancing to the target every time you
look (calendar rebalancing).
Intervals. For each rebalance band set-


ting, we looked at the portfolio composi-
tion at intervals of 1, 5, 10, 20, 60, 125, and
250 days. These are market days, not calen-
dar days, so these intervals closely corre-
spond to looking daily, weekly, biweekly,
monthly, quarterly, semiannually, and
annually. For emphasis we reiterate that at
each interval we look at the portfolio, but
conditionally rebalance only if one or more
of the classes has strayed outside the rebal-
ance band. Thus, we will be exploring
results for 49 rebalancing algorithms (7
bands × 7 intervals) for each historical
period considered.
Experiment. Each experiment goes as


follows: Consider the five-year period
1992–1996. We start with a portfolio split
among the asset classes using the pre-
scribed allocations. For 20-day (monthly)
analysis with 20 percent bands for the
classes, for example, we use the daily his-


torical price data to derive the 20-day asset
class returns.
At the end of the first 20 market days,


we inspect the allocations of the five asset
classes to see if any class allocation is out-
side 20 percent of its target. If so, the class
needs to be rebalanced.3 This conditional
rebalancing is repeated every 20 market
days for the period under consideration. At
the end of the period, we use the portfolio
end-wealth to compute the geometric
return. We repeat this for each of the 49
algorithms.4


Rolling periods.We varied the periods
(five-year rolling, ten-year rolling) from
1992 to 2004 to assess the impact of
market conditions on rebalancing benefits.
Specifically, the nine 5-year periods we
studied were 1992–1996, 1993–1997,
1994–1998, and so on until 2000–2004.
The four 10-year rolling periods studied
were 1992–2001, 1993–2002, 1994–2003,
and 1995–2004. We also studied one 3-
year shorter period 2002–2004 and the full
13-year period from 1992 to 2004.
Start-of-month averaging. In our initial


experiments, we observed some anomalous
results depending on the starting month. A
January 1 start sometimes gave slightly dif-
ferent results from a March 1 start. To
smooth these anomalies, we chose to aver-
age the results for the 12 first-of-the-month
start dates for each experiment. We cau-
tion researchers that such 12-month aver-
aging is needed to remove anomalous
month-dependent variations in reporting
results. Thus, we looked at 15 (rolling and
overlapping) periods with 12 monthly
starts for each of the 49 algorithms (15 ×
12 = 180 data points for each of the 49
algorithms studied).
Trading costs. Consistent with current


market trading costs for wealth managers,
we assumed a flat trading cost ($20 a
trade), independent of the size of the
trade. This is in contrast to many prior
studies with pension plans where trading is
done using futures or blocks of many
stocks, and costs are assumed to increase
with the size of the trade. In some such
studies (Masters 2002), the rebalancing
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bands were determined by considering the
trade-off between rebalancing benefits and
trading costs—a method that does not
apply to the new flat-cost wealth manager’s
world. The baseline study assumed a $1
million portfolio (trading cost implications
for different size portfolios are described
later in the paper).
The remainder of the paper will examine


the results of the baseline case, sensitivities
to input parameters, practical guidelines
for rebalancing, and tax sensitivities.


Results for Baseline Case


Return differences. For the 13-year base-
line period 1992–2004, the 12-month aver-
aged geometric returns for the 49 rebal-
ance algorithms are shown in Table 1. The
data are read as follows: For the rebalance
case of 20 percent/60 days, for example,
we look at the portfolio every 60 days and
rebalance if an asset class drifts by more
than 20 percent from its target. The geo-
metric return of this rebalanced portfolio
was found to be 9.566 percent. The last
row in Panel A with 100 percent bands
shows that the return with no rebalancing
was 9.186 percent.
Thus, as shown in Panel B, the rebalance


return benefit for the 20 percent/60 days
case relative to the no-rebalancing case is
9.566% – 9.186% = 0.38%.
In the first part of our study, we will


focus on these return differences as we
change various parameters. A second bene-
fit is the risk control provided by a rebal-
anced portfolio: the risk-adjusted benefits
will be described in a later section.
Preliminary observations. Note that


the first row for 0 percent bands in both
panels corresponds to calendar rebalancing
to the target. For 0 percent/20 days, we
look at the portfolio every 20 days and
rebalance classes that are off by even $.01
(that is, all classes). Not surprisingly, the
rebalance return benefit shown in the first
row of Table 1, Panel B, is very negative for
daily rebalancing due to the associated
large trading costs (even at $20 a trade).
As the bands get wider, the rebalancing


benefits increase, at least for the shorter
intervals. However, for the widest band
shown—25 percent—the benefits decrease.
Portfolio drift constraint. A practical


constraint wealth managers must follow is
that the portfolios not drift far from the
IPS objective. To adhere to this require-
ment, we limit equity exposure drifts to 5
percent (for a 60 percent equity exposure


drift up to 65 percent). Our study showed
that the 0–20 percent bands stayed within
this acceptable band, while the 25 percent
band strays off by as much as 7 percent.
Thus, while we show the 25 percent
results, we will limit our quantitative com-
parisons to the 42 cases, excluding the 25
percent band results.
Highlight best algorithms. For each
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period studied, we highlight the 12-month
averaged algorithms that stand out as sig-
nificantly better than the others. In this
baseline case these are the 20 percent/one
day, 20 percent/five days, and 20 per-
cent/ten days algorithms. Will this trend
persist as we change input parameters? Is
there a basic reason for this apparent pat-
tern? We address these questions in the
following section.


Sensitivities to Historical Periods


The historical period studied from 1992 to
2004 exhibited a variety of market condi-
tions, including trending bullish years in
the early nineties, volatile bearish years
after the turn of the century, and less
volatile years in the last part of this period.
We studied the sensitivity of rebalancing
benefits to market conditions by inspecting
15 sectionalized and full periods from 1992
to 2004, as mentioned earlier. Due to
space consideration, we will show only the
detailed results for representative periods,
and then show the average (and standard
deviations) of the 15 periods considered.


In the five-year rolling period from 1994
to 1998 (Table 2, Panel A), which is charac-
teristic of a strong upward trending bull
market, rebalancing showed negative
returns. The algorithms exhibiting the
lowest return penalties were the 20 percent
band with one-, five-, and ten-day intervals.
The 2000–2004 period in Table 2, Panel


A, is characteristic of a strong persistent
downward trending market in one class,
namely U.S. large-cap stocks. Disciplined
rebalancing consistently took monies from
U.S. small cap and plowed it into U.S. large
cap, resulting in the reduced returns. Even
in such trending periods, the best perform-
ance was associated with 20 percent bands,
but note that the interval chosen was not
material. Similar results were observed for
the three periods: 1992–1996, 1993–1997,
and 1995–1999.
The remaining ten periods studied, some


of them illustrated in Panels B and C of
Table 2, included four 5-year periods, all
four of the 10-year periods, the entire 13-
year period, and the last three years from
2002 to 2004. These periods can be charac-
terized as having at least one volatile year.


The results for these periods exhibited a
very consistent pattern. The wider 20 per-
cent bands and one-, five-, and ten-day fre-
quent-looking rebalancing algorithms pro-
vide superior returns. The benefits
decreased with the wider 25 percent
bands; this is because with bands that are
too wide, we miss many buy-low/sell-high
opportunities.
Calendar rebalancing (0 percent band)


and the narrower bands (5, 10, and 15 per-
cent) do not fare well because we find our-
selves rebalancing back to the target too
soon, thereby curbing upward or down-
ward trends in the classes.
We also observe that the algorithm


results for 60, 125, and 250 days are con-
sistently poorer than the one-, five-, and
ten-day intervals. While we are preventing
portfolio drift in these longer-interval algo-
rithms, the likelihood of capturing sporadic
buy-low/sell-high opportunities decreases.
Our observation is consistent with many


studies that have shown little difference
between quarterly, semiannual, and annual
rebalancing. Impressively, we see that the
benefits for the one-, five-, and ten-day
intervals are significantly better than quar-
terly or longer interval rebalancing. The
few prior studies (Buetow 2002 and Arnott
2002) on daily rebalancing corroborate
these results.
The average of all the 15 periods consid-


ered is shown in Panel A of Table 3. Each
number in this panel is the average of 180
samples (15 periods × 12 monthly starts).
These averages emphasize our observations
that more frequent looking and wider
bands provide significant benefits over nar-
rower-band, longer-interval strategies.
(Table 3, Panel C, shows the average of
four 10-year periods.) Note, however, that
since these are averages of rolling periods,
they will emphasize the middle years more
than the tail years.
In particular we see that daily, weekly, or


biweekly looking with 20 percent bands
roughly doubles traditional annual rebal-
ancing with 20 percent bands. We note
that benefits increase as bands are
widened, up to 20 percent, and that return
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benefits for the wider 20 percent band
increases with the frequency of looking, up
to biweekly looking.
To study the robustness of the data we


also looked at the 25th percentile of the 180
samples as shown in Panel B of Table 3.
More frequent looking is the most robust
(shows the least spread over cases studied).
In contrast, annual rebalancing shows mar-
ginal benefits. In some years (trending
markets) this approach does well, but over
a larger spread of market conditions, the
return benefits of annual rebalancing are
minimal. Risk control benefits of rebalanc-
ing are discussed in a later section.
Our results corroborate prior findings


that rebalancing return benefits are negative


in trending markets; that rebalancing pro-
vides return benefits in average and volatile
markets; that quarterly, semiannual and
annual rebalancing provides similar bene-
fits; and that daily looking is significantly
superior to quarterly or longer algorithms.
The new insight our data provides is that


too narrow a band (0, 5, 10, 15 percent)
curtail rebalancing benefits because it does
not allow classes to ride the up or down
trends. On the other hand, too wide a band
(25 percent or higher) misses buy-sell
opportunities. Our study strongly favors 20
percent bands, as can be seen from the plot
of the results in Figure 3. A revelation from
our study is that one does not need to go to
the extreme of daily looking to capture


these marked improvements; weekly and
biweekly looking provides just as much in
rebalancing benefits. This last observation
has the following practical implication for
wealth managers’ operations: it is sufficient
to cycle through all your clients over a two-
week period to achieve maximum rebal-
ancing benefits.
Risk control. Thus far we have studied


only the return benefit of rebalancing
versus not rebalancing. A second benefit of
rebalancing is that it prevents increase in
risk exposure.
To study this benefit, we did a Monte


Carlo simulation for the un-rebalanced
portfolio. The drifted un-rebalanced portfo-
lio strays from the efficient frontier in two
directions: vertically downward, corre-
sponding to the return degeneration we
have studied, and horizontally, reflecting
volatility changes.
Our simulations showed that the average


increase in the standard deviation for the
180 cases studied was 0.48 percent. From a
risk/return trade-off perspective, this
increase in volatility is equivalent to a
decrease in return. In particular, assuming
a linear slope of the efficient frontier for
this portfolio, this increase in volatility is
equivalent to a decrease in return of 0.16
percent (slope equals 3.0; equivalent
return penalty equals standard deviation
shift divided by slope). Thus, the volatility-
adjusted rebalancing benefits can be
approximated by adding this return correc-
tion to the rebalanced return benefits in
Panel A and Panel C of Table 3.
We thus see that for our data, the daily,


weekly, and biweekly volatility-adjusted
rebalancing benefit is approximately 55
basis points (bps) more than with no
rebalancing. This is 22 bps better than
annual rebalancing with 20 percent
bands, and 25 bps better than calendar
rebalancing to the benchmark.
A further intuitive observation from the


study is that average rebalancing benefits
are higher for longer periods than for
shorter periods (as illustrated in the
bottom of Table 3). This is because longer
periods are likely to have more volatile
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years where rebalancing benefits most. The
average rebalancing benefit over not rebal-
ancing for the four 10-year periods
1992–2001, 1993–2002, 1994–2003, and
1995–2004 was 62 bps for biweekly look-
ing with 20 percent bands. The volatility-
adjusted benefit for 20 percent biweekly
looking is 62 + 16 = 78 bps; this is 30 bps
greater than annual rebalancing with 20
percent bands.
Later in this paper we will show that


trading costs and tax costs are significantly
smaller than these benefits—put another
way, rebalancing far outweighs tax and
trading cost considerations.


The Shuffle Experiment


In this section we describe the “shuffle”
experiment to gain further insight into the
source of the observed rebalance benefits.
In this experiment we reordered (shuffled)
the returns of the five asset class sets ran-
domly for the 1992–2004 period.
Shuffling is illustrated as follows: sup-


pose that for the 20-day (monthly) algo-
rithms, the returns for the five classes for
the second period, February 1992, were 2
percent, 1, –1, 3, and –2 percent. After the
shuffle, this set of returns (as a combined
group) could shift to the 43rd, 107th, or
any other random period. The shuffle
changes the ordering but does not change
the raw data for the classes; thus, the
means, standard deviations, and cross cor-
relations of the shuffled data are exactly
the same as the original data.
If these three parameters were sufficient


to fully characterize the data for rebalanc-
ing purposes, the rebalance benefits should
remain unchanged before and after the
shuffle. Surprisingly, we found that the
benefits of frequent looking entirely disap-
pear after the shuffle (Table 4). Daily,
weekly, and biweekly benefits are essen-
tially the same as longer interval benefits!
This leads us to the conclusion that fac-


tors other than means, standard deviations,
and cross correlations must be accounting
for the frequent-look benefits. The observa-
tion that shuffling removes non-random


correlations in day-to-day returns leads us
to the postulate that such serial correla-
tions within the asset classes or cross-serial
correlations among the classes must be
accounting for the observed benefits.
Other terms sometimes used to describe


serial correlation are autocorrelation or
momentum (for positive autocorrelation)
and mean reversion (for negative autocor-
relation). Further data analyses showed
that such serial correlations in the source
data were sporadic, meaning sometimes
serial correlation is there and sometimes
not. This sporadic occurrence of serial cor-
relation is also referred to as non-station-
ary autocorrelation.
Our thesis is that the increased benefits


of frequent looking are attributable to
these transient momentum and reversion
occurrences that occur sporadically in his-
torical data. The reason wider bands pro-
vide a greater benefit is that we permit the
momentum to take classes to higher (or
lower) levels before rebalancing. Narrower
bands choke these momentum drifts.
While these occurrences may not be not


predictable, strategic rebalancing does not
require us to know when they occur, but
only depends on the fact that they do
occur. As long as we look frequently we
will capture and benefit from sporadic
momentum and reversion.
The shuffle experiment corroborates the


conclusion that non-stationary momentum
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and reversion do occur in historical data,
and that the market is not totally efficient.
Strategic rebalancing with wider bands and
frequent looking, which we’ve called
“opportunistic rebalancing,” is a way of
capturing alpha and increasing returns
from this fundamental phenomenon.
Even in the shuffled data there is a resid-


ual-return rebalancing benefit of approxi-
mately 17 bps. This also appears for longer
quarterly and annual rebalancing algorithms.
This residual benefit can be attributed to the
control of longer-term return drift which
keeps the portfolio near the starting optimal
point on the efficient frontier.
Our data suggest that, of the total 55 bps


rebalancing benefit, controlling long-term
drift return provides a 17 bps benefit, con-
taining long-term drift volatility provides
16 bps benefit, and frequent looking with
wider bands to capture short-term momen-
tum and reversion effects provides an addi-
tional 22 bps return benefit.
The return and volatility drifts appear to


be slow, so they can be controlled with
quarterly or even annual rebalancing. The
additional benefit coming from short-term
momentum and reversion occurrences is
transient with unpredictable timing, so one
must look frequently to get these benefits.
We therefore conclude that looking fre-


quently will provide additional benefits
over the commonly used quarterly or
annual rebalancing. The extra benefit
comes about because frequent looking cap-
tures return benefits associated with short-


term buy-low/sell-high opportunities.
Quarterly or annual rebalancing will often
miss these short-term opportunities.


Costs of Rebalancing


When rebalancing, there essentially are
three costs: trading costs and tax costs for
the client, and operational costs for the
wealth manager. We will look into each of
these.
Trading costs. The average number of


classes requiring rebalancing per year for
each of the 49 algorithms (for all 180
cases: 15 periods × 12 monthly starts) is
shown in Table 5. Recall that we only trade
asset classes that are out of balance but will
trade an in-band class if necessary to bal-
ance buys and sells.
Our analyses assumed that one fund is


traded each time a class requires rebalanc-
ing, with a flat cost of $20, independent of
the size of the trade. These trading costs
are included in the returns stated in the
rebalance benefit tables.
As expected, daily calendar rebalancing


requires the largest number of trades since
every class is rebalanced every day, and the
no-rebalancing (100 percent band) cases
did not incur any trades.
Note that the numbers of trades per year


decreases as the bands are widened and
increases slightly as the look frequency
increases. Interestingly, our favorite wider
bands with frequent looking only incurred
an average of two to three trades a year,


which is even less than a systematic quar-
terly rebalancing.
To get a calibration on trading costs rela-


tive to the rebalancing benefits, let us con-
sider the following example. Suppose three
classes required rebalancing in a year and
each class correction required us to trade
one fund per asset class. With a flat cost of
$20 a trade, the total trading cost would be
$60. On a $1 million account this trans-
lates to 0.6 bps. This is a small percentage
of our observed rebalancing benefits of 55
bps,5 though in smaller (larger) portfolios
the trading cost would have a proportion-
ally larger (smaller) impact.
We conclude that in a world with such


current low trading costs, which are trend-
ing downward, wealth managers should
not let trading costs be a significant driver
in the selection of rebalancing algorithm.
Trading costs will be much less than 5 per-
cent of the rebalance benefits.
Tax costs. If an asset class needs to be


sold, and we have a choice, it certainly
makes sense to sell securities in that class
from a tax-deferred account rather than a
taxable account if gains will be realized in
the taxable account. Conversely, sell these
securities from the taxable account if losses
can be garnered. The significance of tax
costs relative to rebalancing benefits can
be assessed as follows.
An asset class has risen in value and is


now overweighted, and suppose rebalancing
it requires selling $100,000 of a security
from a taxable account. Suppose also that
the long-term gain on this security is
$25,000, which would realize a tax of
$5,000, assuming 15 percent capital gains
and 5 percent state tax rates. For a $1 mil-
lion client, $5,000 translates to 50 bps. Is
the net cost to the client 50 bps? Not really,
as the realization of gains also increases the
basis of the security and that needs to be
folded into the total cost to the client. The
annualized net cost to the client is the
opportunity cost of investing the $5,000. If
one assumes an annual after-tax return of 4
percent, the cost to the client is $200 (4
percent of $5,000), or 2.0 bps a year, which
will most likely be significantly less than
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expected rebalancing benefits, and rebalanc-
ing will win. The key point we are making is
that from an end-wealth perspective, rebal-
ancing benefits need to be compared not
with the costs associated with realizing
taxes, but rather with the much lower cost
of not deferring taxes.
We have repeated these experiments in


taxable accounts and have found that the
tax-deferral penalties incurred due to rebal-
ancing in a taxable account are in the
range of 5 bps. This study has not been
included due to space limitations. These
tax costs are less than 10 percent of the
rebalance benefits of 55 bps.
But reasons other than end-wealth some-


times dictate wealth mangers’ counsel:
clients may have a different perspective on
the immediate payment of taxes, and that
subjective consideration may induce
wealth managers to take the risk of not
rebalancing an overweighted class, which
all too often also may translate to the risk
of losing principal. Note that tax-loss har-
vesting does offset taxes on gains and
should be pursued aggressively as these
opportunities present themselves.
In summary, an end-wealth analysis


should compare rebalancing benefits with
the cost of not deferring taxes (not with the
cost of realizing taxes). Based on the results
discussed above, rebalancing benefits will
far exceed the benefits obtained from defer-
ring the taxes on the realization of gains.


Operational costs. Even if you don’t
trade frequently, our recommended
biweekly looking could potentially increase
a wealth manager’s operations costs. This is
the primary cost associated with the new
paradigm of frequent looking/trading less.
From a practice perspective, there are


two components to rebalancing human
capital. The first is looking to check if the
asset classes are out of balance (looking
cost). The second cost is that of correcting
the out-of-rebalance classes (rebalancing
trade-generation costs).
Our suggested approach results in two to


three rebalancing events a year incurring
trading costs, which is not significantly dif-
ferent from quarterly rebalancing trade-
generation costs. The suggested method
differs in that these events may be
unscheduled, and that there needs to be a
process in place to identify the buy-
low/sell-high opportunities.
The looking cost associated with fre-


quent looking is definitely higher than
with quarterly rebalancing. But practition-
ers who use portfolio management systems
may be able to readily look for out-of-bal-
ance portfolios with relatively little effort.
For advisors charging fees based on assets
under management, the additional fees
generated from the extra returns associated
with looking frequently should more than
cover these additional costs.
Further, net cost reductions can be


achieved by incorporating available soft-
ware technologies that automate the look-
ing and the trade-generation processes.


Practical Guidelines


In this section we will comment on prac-
tice management guidelines that may be
useful to wealth managers. Some of these
guidelines come from our analyses; others
are based on discussions with leading
wealth management firms.
Asset classes, sub-classes, and bands.


The majority of wealth managers follow
modern portfolio theory and organize their
clients’ portfolios in classes and sub-
classes, and have a buy list of funds (or
other securities) for each sub-class. The
survey conducted with the Financial Plan-
ning Association in 2005 suggests that
most planners use 6 to 13 classes. Rebal-
ancing benefits can be increased by using
more uncorrelated classes, to increase the
number of buy-low/sell-high opportunities.
In contrast, the move to lump a number of
equity classes into a core holding (for the
purpose of reducing trading costs or gain-
ing tax deferrals) is contrary to our studies,
which show that rebalancing benefits
swamp these costs.
Our study of sensitivity of rebalancing


benefits to equity exposure corroborates
these conclusions. Figure 4 shows these
results for the period 1995–2004. With
100 percent equity exposure, the bond
exposure is 0 percent, the number of
asset classes reduces to four, and rebal-
ance benefits decrease. Part of the reduc-
tion is also attributed to the fact that
these four asset classes have a stronger
cross correlation. To the other extreme,
with 0 percent equity exposure, we are
reduced to one asset class and of course
there is no rebalancing benefit. Further
studies are warranted on rebalancing
benefits versus number of classes with
different correlations.
We postulate that rebalancing benefits


will increase as we increase the number
of uncorrelated asset classes and as the
volatility of these classes increases. We
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believe our five asset-class results estab-
lish a lower reasonable bound to rebalanc-
ing benefits.
Asset location.Most clients have multi-


ple accounts. To maximize benefits from
asset location, wealth managers will take
the trouble to place high-return inefficient
classes in tax-deferred accounts and high-
return efficient classes in taxable accounts.
Daryanani and Cordaro (January 2005)


showed that the location of low-return
classes (such as short-term bonds) does not
make much difference to after-tax end
wealth. They also demonstrated optimal
location provides an average 30 bps
improvements in returns compared with a
pro-rata distribution of asset classes among
the account types.
The survey with the FPA of 100 planners


suggests that almost 60 percent of planners
locate asset classes with tax efficiency in
mind, despite the consequent difficulties of
rebalancing. The operational cost of this
superior location strategy is significant in
that rebalancing across a family of
accounts is much more complicated.
Yet significant benefits can be achieved


with optimal location combined with
opportunistic rebalancing (30 bps from
location and 50 bps to 80 bps from rebal-
ancing, depending on the period consid-
ered). The trading and tax costs of rebal-
ancing are significantly less than the
benefits derived.


Future Research


While our studies explored the 1992–2004
period in many ways, we see the need for
further research to correlate rebalance ben-
efits with the choice and number of asset
classes and with characteristics of histori-
cal periods.
Further, we encourage additional


research using Monte Carlo simulations,
which is not trivial in that non-stationary
serial correlations must be incorporated for
these to be meaningful; we know of no
such exhaustive studies to date. This addi-
tional research will further advance our
understanding of the fundamental factors


that contribute to rebalancing benefits for
multi-class portfolios. We may see ways of
advancing rebalancing to tactical rebalanc-
ing based on other controlling parameters
and market conditions.
We believe we have only just started


scratching the surface of the potential ben-
efits from rebalancing. Certainly we expect
vendors to provide tools to offset the costs
of human resources required for more
complex rebalancing algorithms. There is
much room for collaborative research in
rebalancing.


Conclusions


We have shown significant advantages of
opportunistic rebalancing (look frequently
and rebalance only when you need to) over
traditional annual or quarterly rebalancing.
Opportunistic rebalancing goes beyond
simply controlling risk; it also increases
return benefits by capturing sporadic buy-
low/sell-high opportunities. The benefits
from opportunistic rebalancing far outweigh
the costs associated with trading, taxes, and
looking. Look frequently and trade less to
maximize your rebalance benefits.


Endnotes


1. We discourage the use of absolute bands
(such as 5 percent of the portfolio) for
all asset classes since this tends to
under-correct lower allocation classes
and over-correct higher allocation
classes.


2. Although in this study we used a toler-
ance band of 50 percent of the rebal-
ance band, the author has found the
results to be relatively insensitive to tol-
erance bands between 25 percent and
75 percent.


3. We may need to touch one other class
with a purchase or sale to ensure that
we do not go into margin or generate
excess cash.


4. The results were arrived at by using an
Excel program with VBA code to run
multiple cases in each experiment. The


VBA code was written to loop the
number of days for each rebalance
band. This involved 49 iterations for
each experiment (7 intervals for each of
7 tolerance bands).


5. More than one trade may be needed to
rebalance an asset class, depending on
the number of funds (securities) used
for its implementation. But even with
as many as four funds per asset class,
the trading cost would only increase to
2.4 bps per year.
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Market risk and reward
  It’s important to have realistic expectations about the trade-offs between risk and reward. A balanced, diversified portfolio can help reduce portfolio volatility. This table shows 
long-term average annual returns for various asset allocations between U.S. stocks and bonds, and the performance of those allocations during select equity bear and bull markets.


Source: Vanguard, as of December 31, 2018.
Past performance is no guarantee of future returns. The performance of an index is not an exact representation of any particular investment, as you cannot invest directly in an index. 
There is no guarantee that any particular asset allocation or mix of funds will meet your investment objectives or provide you with a given level of income. 
When determining which index to use and for what period, we selected the index that we deemed to be a fair representation of the characteristics of the referenced market, given the information currently available. For U.S. stock market returns, we used the 
Standard & Poor’s 90 Index from 1926 to March 3, 1957; the S&P 500 Index from March 4, 1957, through 1974; the Dow Jones Wilshire 5000 Index from 1975 to April 22, 2005; the MSCI US Broad Market Index from April 23, 2005, to June 2, 2013; and the 
CRSP US Total Market Index thereafter. For U.S. bond market returns, we used the S&P High Grade Corporate Index from 1926 through 1968, the Citigroup High Grade Index from 1969 through 1972, the Lehman Brothers U.S. Long Credit AA Index from 1973 
through 1975, the Barclays U.S. Aggregate Bond Index from 1976 through 2009, and the Bloomberg Barclays U.S. Aggregate Float Adjusted Bond Index thereafter. For U.S. short-term returns, we used the Ibbotson U.S. 30-Day Treasury Bill Index from 1926 
through 1977 and the Citigroup 3-Month U.S. Treasury Bill Index thereafter.


 
 
Asset  
allocation


 
Average  


annual return 
(1926–2018)


Inflation-adjusted 
average annual 


return  
(1926–2018)


Number of  
years with  


a loss 
(1926–2018)


 
Cumulative  


return  
1973–1974


Cumulative  
return  


3/31/2000–
9/30/2002


Cumulative  
return  


9/30/2002–
12/31/2007


Cumulative  
return  


12/31/2007–
3/31/2009


Cumulative  
return  


3/31/2009–
12/31/2018


100% bonds 5.29% 2.34% 14 of 93 –4.82% 28.56% 26.12% 5.36% 40.91%


10% stocks  
and 90% bonds


5.94 2.97 12 of 93 –8.37 19.35 32.94 –0.52 57.72


20% stocks  
and 80% bonds


6.55 3.57 13 of 93 –11.85 10.61 40.04 –6.18 76.09


30% stocks  
and 70% bonds


7.13 4.13 15 of 93 –15.25 2.32 47.41 –11.60 96.12


40% stocks  
and 60% bonds


7.67 4.65 17 of 93 –18.58 –5.52 55.06 –16.81 117.89


50% stocks  
and 50% bonds


8.17 5.14 18 of 93 –21.84 –12.93 63.00 –21.81 141.48


60% stocks  
and 40% bonds


8.63 5.59 22 of 93 –25.04 –19.92 71.23 –26.59 166.97


70% stocks  
and 30% bonds


9.06 6.00 23 of 93 –28.16 –26.50 79.76 –31.18 194.41


80% stocks  
and 20% bonds


9.44 6.38 24 of 93 –31.21 –32.69 88.60 –35.57 223.86


90% stocks  
and 10% bonds


9.79 6.71 24 of 93 –34.20 –38.49 97.74 –39.76 255.37


100% stocks 10.09 7.01 26 of 93 –37.12 –43.92 107.20 –43.77 288.95


100% cash 3.40 0.50 1 of 93 15.49 10.25 16.08 1.84 3.51


Bear marketBull market
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■ As the global economy enters its tenth year of expansion following the global financial crisis, 
concerns are growing that a recession may be imminent. Although several factors will raise 
the risk of recession in 2019, a slowdown in growth—led by the United States and China—
with periodic “growth scares” is the most likely outcome. In short, economic growth should 
shift down but not out.


■ Previous Vanguard outlooks anticipated that the secular forces of globalization and 
technological disruption would make achieving 2% inflation in the United States, Europe, 
Japan, and elsewhere more difficult. In 2018, we rightly anticipated a cyclical firming in 
core inflation across various economies. In 2019, we do not see a material risk of further 
strong rises in core inflation despite lower unemployment rates and higher wages. This  
is because higher wages are not likely to funnel through to higher consumer prices, as 
inflation expectations remain well-anchored.


■ As inflation moves toward target, financial stability risks rise, and unemployment rates 
continue to approach or drop below estimates of full employment, global central banks will 
stay on their gradual normalization paths. In the United States, we still expect the Federal 
Reserve to reach terminal rate for this cycle in the summer of 2019, bringing the policy 
rate range to 2.75%–3% before halting further increases in the face of nonaccelerating 
inflation and decelerating top-line growth. Other developed-market central banks, though, 
will only begin to lift interest rates from postcrisis lows.


■ With slowing growth, disparate rates of inflation, and continued policy normalization, 
volatility in financial markets is likely to accelerate. Long term, our ten-year outlook for 
investment returns remains guarded, given the backdrop of high valuations and 
depressed risk-free rates across major markets. 
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Notes on asset-return distributions


The asset-return distributions shown here represent Vanguard’s view on the potential range of risk premiums that may 
occur over the next ten years; such long-term projections are not intended to be extrapolated into a short-term view. 
These potential outcomes for long-term investment returns are generated by the Vanguard Capital Markets Model® 
(VCMM) and reflect the collective perspective of our Investment Strategy Group. The expected risk premiums—and  
the uncertainty surrounding those expectations—are among a number of qualitative and quantitative inputs used in 
Vanguard’s investment methodology and portfolio construction process.


IMPORTANT: The projections and other information generated by the VCMM regarding the likelihood of  
various investment outcomes are hypothetical in nature, do not reflect actual investment results, and are  
not guarantees of future results. Distribution of return outcomes from the VCMM are derived from 10,000 
simulations for each modeled asset class. Simulations are as of September 30, 2018. Results from the model 
may vary with each use and over time. For more information, see the Appendix section “About the Vanguard 
Capital Markets Model.” 3







Global outlook summary
Global economy: Down but not out


As the global economic expansion enters its tenth year, 
concerns are growing that a recession may be imminent. 
Although several factors will raise the risk of recession  
in 2019, a slowdown in growth—led by the United  
States and China—is the most likely outcome. In  
short, economic growth should shift down but not out.


We expect the global economy to continue to grow, 
albeit at a slightly slower pace, over the next two years, 
leading at times to so-called growth scares. In 2019,  
U.S. economic growth should drop back toward a more 
sustainable 2% as the benefits of expansionary fiscal  
and monetary policy abate. Europe and Japan are at  
an earlier stage of the business cycle, though we expect 
growth there to remain modest.


In emerging markets, China’s growth will remain near  
6%, with increasing policy stimulus applied to help 
maintain that trajectory. Unresolved U.S.-China trade 
tensions remain one of the largest risk factors to our  
view, in addition to stronger-than-expected tightening  
by the Federal Reserve should the U.S. unemployment 
rate approach 3%.


Global inflation: Unlikely to shoot past 2%


Previous Vanguard outlooks anticipated that the secular 
forces of globalization and technological disruption would 
make achieving 2% inflation in the United States, Europe, 
Japan, and elsewhere more difficult. In 2018, we rightly 
anticipated a cyclical firming in core inflation across 
various economies. In 2019, we do not see a material 
risk of further strong rises in core inflation despite lower 
unemployment rates and higher wages, as inflation 
expectations remain well-anchored.


In the U.S., we expect core inflation to remain near or 
below 2% throughout 2019; an escalation in tariffs would 
only temporarily affect U.S. core inflation. In Europe and 
Japan, price pressures will increase gradually as labor 
market slack erodes, though core inflation is likely to stay 
well below 2%. Higher wages are likely, yes, but higher 
inflation is not.


Monetary policy: Convergence commences,  
with the Fed stopping near 3%


As inflation moves toward target, financial-stability  
risks rise, and unemployment rates approach full 
employment, global central banks will stay on their 
gradual normalization paths.


In the United States, we still expect the Fed to reach 
terminal rate for this cycle in the summer of 2019, 
bringing the policy rate range to 2.75%–3% before 
halting further increases in the face of nonaccelerating 
inflation and decelerating growth. Other developed-
market central banks will only begin to lift interest rates 
from postcrisis lows. We expect the first rate increase 
from the European Central Bank in late 2019, followed  
by a very gradual hiking path thereafter. Japan is late  
to the party and we do not expect any rate increases  
in 2019, though some fine-tuning of its policy framework 
is likely to ease growing financial-stability risk. Emerging-
market countries don’t control their own destiny and  
will be proactively forced to tighten along with the  
Fed, while further modest currency depreciation, 
tempered by tightened capital controls, is the most  
likely outcome in China. 
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Vanguard’s distinct approach to forecasting 
To treat the future with the deference it deserves, Vanguard has long believed that market forecasts are 
best viewed in a probabilistic framework. This annual publication’s primary objectives are to describe the 
projected long-term return distributions that contribute to strategic asset allocation decisions and to present  
the rationale for the ranges and probabilities of potential outcomes. This analysis discusses our global 
outlook from the perspective of a U.S. investor with a dollar-denominated portfolio.







Investment outlook: No pain, no gain


With slowing growth, disparate rates of inflation,  
and continued policy normalization, volatility in  
financial markets is likely to accelerate. Long term,  
our ten-year outlook for investment returns remains 
guarded, given the backdrop of high valuations and 
depressed risk-free rates across major markets. 


U.S. fixed income returns are most likely to be in the 
2.5%–4.5% range, driven by rising policy rates and higher 
yields across the maturity curve as policy normalizes. This 
results in a modestly higher outlook compared with last 
year’s outlook of 1.5%–3.5%—albeit still more muted 
than the historical precedent of 4.7%.


Returns in global equity markets are likely to be about 
4.5%–6.5% for U.S.-dollar-based investors. This remains 
significantly lower than the experience of previous 
decades and of the postcrisis years, when global equities 
have risen 12.6% a year since the trough of the market 
downturn. We do, however, foresee improving return 
prospects in non-U.S. developed markets, building on 
slightly more attractive valuations (a key driver of the 
equity risk premiums) combined with higher expected 
risk-free rates.


As was the case last year, the risk of a correction  
for equities and other high-beta assets is projected  
to be considerably higher than for high-quality fixed 
income portfolios.
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Indexes used in our historical calculations


The long-term returns for our hypothetical portfolios are based on data for the appropriate market indexes through 
September 2018. We chose these benchmarks to provide the best history possible, and we split the global 
allocations to align with Vanguard’s guidance in constructing diversified portfolios.


U.S. bonds: Standard & Poor’s High Grade Corporate Index from 1926 through 1968; Citigroup High Grade Index 
from 1969 through 1972; Lehman Brothers U.S. Long Credit AA Index from 1973 through 1975; and Bloomberg 
Barclays U.S. Aggregate Bond Index thereafter.


Ex-U.S. bonds: Citigroup World Government Bond Ex-U.S. Index from 1985 through January 1989 and 
Bloomberg Barclays Global Aggregate ex-USD Index thereafter.


Global bonds: Before January 1990, 100% U.S. bonds, as defined above. January 1990 onward, 70% U.S.  
bonds and 30% ex-U.S. bonds, rebalanced monthly.


U.S. equities: S&P 90 Index from January 1926 through March 1957; S&P 500 Index from March 1957  
through 1974; Dow Jones Wilshire 5000 Index from the beginning of 1975 through April 2005; and MSCI  
US Broad Market Index thereafter.


Ex-U.S. equities: MSCI World ex USA Index from January 1970 through 1987 and MSCI All Country World ex 
USA Index thereafter.


Global equities: Before January 1970, 100% U.S. equities, as defined above. January 1970 onward, 60% U.S. 
equities and 40% ex-U.S. equities, rebalanced monthly.







I. Global economic 
perspectives


Global economic outlook: Down but not out


As the global economic expansion enters its tenth year, 
concerns are growing that a recession may be imminent. 
Although several factors raise the risk of recession in 
2019, a slowdown in growth—led by the United States 
and China—is the most likely outcome. 


Our global economic outlook is based on:


• an assessment of the stage of the business cycle  
for each of the world’s largest economies (Figure I-1);


• estimates of how recent and expected future policy 
actions (fiscal, monetary, and trade) will affect 
economic growth and inflation, among other factors,  
in 2019 and beyond (see regional outlooks); and


• the probabilities of various risk factors and scenarios  
that could alter our base case (see Figure I-5 on  
page 10).


Our analysis of fundamentals and the historical drivers  
of recession leads us to conclude that continued 
expansion, albeit at a slower pace—rather than  
imminent collapse—is the most likely scenario for  
the global economy in 2019. This forecast is not 
sanguine, however. The expected easing of global  
growth in the next two years—driven by a fading boost 
from U.S. fiscal stimulus, more restrictive Federal 
Reserve policy, and the continued slowing of growth  
in China—is fraught with economic and market risks.


We provide explicit estimates from our Investment 
Strategy Group’s economics team of the most prominent 
risks for 2019 (see Figure I-5 on page 10).


The global economic cycle


The concern about an imminent global recession often 
rests on the assumption that the U.S. expansion—which 
is among the longest on record—is clearly at the latest 
stage of the business cycle. The typical business cycle  
is characterized by an economy moving through a series 
of states: early cycle, when growth recovers strongly 
after a recession; mid-cycle, as an economy approaches 
and then exceeds full capacity and growth peaks; and late 
cycle, as the economy slows down and tips into recession 
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FIGURE I-1


Where are countries in their economic cycles?


Notes: The vertical axis represents GDP growth rate relative to each country’s potential growth rate, represented by the horizontal line. There is no inherent time limit on the 
length of each stage; different economies progress through the stages at varying speeds. The end of an expansion represents below-trend growth, which may or may not match 
the common definition of recession of two consecutive quarters of negative real GDP growth. 
Sources: Vanguard and the International Monetary Fund (IMF).







again. Yet Figure I-1 illustrates that the United States  
is only now approaching the later stages of expansion,  
in which imbalances grow larger, growth begins to 
decelerate, and recession risks increase. Other major 
economies, such as Europe and Japan, are even further 
behind given the slower progress made in their return  
to full capacity. 


As the world’s largest economy, the United States  
is naturally a critical driver of the global business  
cycle, and so most U.S. recessions are part of  
global recessions.


One way to assess the risk of a U.S. recession is to 
gauge the economy’s proximity to the tipping point  
in the business cycle. Figure I-2 displays a quantitative 
assessment of the present stage of the U.S. business 
cycle (that is, early, mid-, or late cycle). The colored 
circles indicate that the U.S. economy is only now 
transitioning toward the later stages of the expansion, 
despite the recovery’s near-record length. In other  
words, current fundamentals such as consumer demand, 
household balance sheets, price inflation, and the present 
stance of monetary policy suggest that the U.S. recovery 
could persist at least through 2020. Other indicators, 
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FIGURE I-2


Still too early to call recession in the U.S.
A comparison of the current state of fundamentals  with previous business cycles


Notes: Figure I-2a displays the historical ranges of a cyclical index at various points in the business cycle. Index is shown as a z-score and weighted by first principal components 
of 25 economic indicators (below). The business cycle is determined by historical observations of the output gap. Figure I-2b displays the underlying components of the cyclical 
index in Figure I-2a, presenting the current level relative to historical observations. The 2007 and 2001 data points indicate the index and component position 12 months prior to  
the onset of recession. Underlying indicators: slack = output gap, U3 and U6 unemployment rate gap relative to NAIRU. Price pressures = personal consumption expenditures (PCE), 
core PCE, average hourly earnings, unit labor costs. Demand = housing starts, residential investment, non-residential investment, durable goods consumption. Sentiment = business 
optimism, consumer sentiment, consumer confidence. Leverage = household financial obligations ratio, nonfinancial corporate debt, FRB Senior Loan Officer Opinion Survey for 
consumer and commercial and industrial credit terms. Earnings = corporate profits. Financial = Vanguard financial conditions index, yield curve (measured as the 10 year-3 month 
Treasury yield) Asset prices = Vanguard’s fair-value CAPE, corporate OAS spread, high-yield OAS spread. Monetary policy = federal funds rate versus neutral rate estimated by the 
Laubach-Williams (2003) model. Data range is 1980 Q1-present.
Sources: Vanguard, Moody’s Analytics Data Buffet, Federal Reserve Bank of St. Louis, Laubach-Williams (2003).
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however, are clearly consistent with a slowdown in 
growth and a more elevated risk of recession, including 
tight labor markets and high asset valuations (such as 
equity price/earnings ratios and tight credit spreads).


Figure I-2 suggests that the chances of a U.S. recession 
occurring and thereby derailing growth in the global 
economy are roughly 30% as we enter 2019. U.S. 
growth in 2019 is likely headed lower, but not below 
zero—in other words, down but not out.


A modest yet persistent challenge that the global economy 
will face in 2019 (and beyond) is the growth in global 
debt. In part because of ultrastimulative global monetary 
policy, global debt levels have rarely if ever been higher, 
and may be sowing the seeds for the next crisis. The 
global debt-to-GDP ratio stood at 220% in 2018, up from 
175% in 2008.


Specifically, two segments of the global debt markets  
are concerning: emerging-market debt denominated  
in hard currency and nonfinancial corporate debt in the  


U.S. and Europe. In the case of the latter, rapid growth  
in so-called leveraged loans is particularly alarming, 
having accounted for about 50% of the total corporate 
debt issuance in 2018, according to the International 
Monetary Fund (IMF). As the business cycle continues  
to mature and financial conditions gradually tighten in 
2019, the global economy will be less able to sustain 
such credit growth (Chen and Kang, 2018). Figure I-3 
illustrates that credit booms eventually fade, helping  
to contribute to economic slowdowns.


Although many emerging-market economies are 
vulnerable, China is the key risk factor given the size  
of its economy, hefty corporate debt, and rapidly rising 
household debt. China’s credit profile stabilized moderately 
in 2017 and 2018, thanks to a recovery in nominal growth 
and the government’s financial deleveraging campaign. 
Furthermore, a typical emerging-market debt crisis that  
is triggered by withdrawal of foreign funding is unlikely, 
given that over 90% of Chinese debt is domestic. 
Meanwhile, as downside risk to growth emerges, the 
Chinese government has engaged in further monetary 
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Most credit booms eventually lead to slower growth, a headwind for 2019


Notes: Credit booms are defined as periods where the credit-to-GDP ratio is growing at a rate of at least 30 percentage points over a rolling five-year window. The change in 
credit-to-GDP ratio is the difference between the credit-to-GDP ratio at the start of the credit boom and the credit-to-GDP ratio when credit is growing at its fastest rate, again 
over a rolling five-year window. The change in GDP growth is the average growth differential between the five-year post-boom and five-year pre-boom periods.
Sources: Vanguard calculations, based on data from Bloomberg, the IMF, and the Bank for International Settlements (BIS). 







and fiscal easing. These stimulus measures, alongside 
strengthened capital controls, will most likely avert a 
near-term crisis in China and spillover to the global 
economy. Although China may be delaying important 
long-term reforms, its near-term growth is unlikely  
to collapse.


Where could the next recession come from?


To understand what factors might cause a global 
recession today, it is useful to examine what precipitated 
such downturns in the past (Figure I-4). A more systematic 
analysis, involving a historical sample of 108 recessions  
in 23 developed markets over the last 60 years, shows 
that the length of the expansion is a necessary but not 
sufficient condition for recession; thus, the duration of 
the recovery provides little insight into the causes, depth,  
or even timing of the next recession.


As inflation in most developed markets has fallen  
to more desired levels since the early 1990s, mainly 
because of a focus on explicit or implicit inflation-
targeting by central banks, the sources of (or catalysts 
for) global or regional downturns have expanded beyond 
typical inflation pressures, as they did in the 1970s.


However, there has been no absence of significant 
inflation shocks to the global economy in the previous  
four decades. The reason behind the dramatic decline  
in inflation-induced recessions since the 1980s is  
that central banks learned to act preemptively in  
the face of inflation shocks, getting ahead of any  
price-wage inflationary spirals by better managing  
market expectations.


In 2019, we do not see a material risk of a strong rise  
in core inflation despite lower unemployment rates and 
higher wages, assuming inflation expectations remain 
well-anchored.
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Drivers of recessions vary
Drivers of 108 country-specific  recessions since 1960 


Notes: Recessions are defined as two consecutive quarters of negative real GDP growth. We examined 23 developed economies starting in 1960, or with the earliest available 
quarterly data. Recessions were categorized using a variety of macroeconomic indicators and historical analysis. Inflation recessions are those where regional inflation averaged 
greater than 4% in the 12 months preceding the recession’s start. External pressures signify recessions caused by export-demand weakness. Financial imbalance broadly 
represents a misallocation of capital, either through unsustainable equity, housing, or credit valuations resulting in elevated financial sector stress. Commodity price crashes are 
most likely to affect commodity export-driven economies. Examples of idiosyncratic factors (other) include weather events, tax increases, and political developments.
Source: Vanguard calculations, based on data from Thomson Reuters, Moody’s Analytics Data Buffet, and the Associated Press.







Vanguard’s risk scorecard


Although we are not predicting a global recession in  
our central case, a wide range of triggers could spark  
a global downturn.


Figure I-5 describes some of the global concerns that 
are front and center for investors as we head into 2019. 
For each potential risk, it indicates the odds attached to 
upside, downside, and base-case scenarios based on  
our assessment of risks.


Overall, the largest single risk to our forecasts is if  
an overly aggressive Federal Reserve continues to  
raise rates beyond 3% in 2019, perhaps because of  
a temporary rise in core inflation or wages. This risk,  
if it materialized sometime in 2019, would significantly 
raise the odds of a U.S. recession in 2020. This would 
also adversely affect emerging-market countries that  
are dependent on dollar funding and vulnerable to  
a strengthening dollar. Other risks are rated at lower 
odds, yet some of them are interrelated.
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Vanguard assessment of risks


2019 
global risks Description Negative scenario Base case Positive scenario


Global 


monetary policy 


normalization


Extreme nature of 
existing policy stimulus, 
uncharted territory of 
quantitative tightening, 
and uncertainty about 
the neutral setting for 
policy (r*).


27%
Policy mistake in the 
U.S.: Fed continues 
tightening beyond r* 
and the yield curve 
inverts. ECB/BOE hold 
off on normalization 
plans, increasing the 
divergence of global 
policy rates.


52%
Soft landing in the U.S. 
at 2.75%–3%. Gradual 
ECB/BOE normalization 
commences. Global 
growth slowing back to 
trend. 


21%
Soft landing in the U.S. 
at 3% or higher. Jump 
in productivity growth 
leads to higher growth 
with no inflation and 
shifts r* up. Global 
trend growth increases 
without global inflation. 


Trade war and 


protectionism


Bilateral U.S.-China 
trade war continues to 
escalate. Tariffs can be 
increased further and 
non-tariff barriers can 
be put in place. 


18%
Trade war extends 
beyond tariffs to 
quantitative restrictions, 
boycotts, etc., with 
major retaliations from 
China. Geopolitical risks 
rise. Impact to GDP 
growth could be more 
than 100 basis points.


53%
Trade war escalates in 
intensity, with level of 
existing tariffs and 
coverage of imports 
increased. Impact on 
the global economy of 
30–50 basis points.


29%
The U.S. and China 
reach a bilateral 
agreement. Tariffs are 
rolled back. 


Instability 


of Chinese 


economy


Fears are rising about a 
potential hard landing  
in China, given the 
collateral damage of 
financial deleveraging 
and the expectation of 
continued deterioration 
in China-U.S. relations. 


23%
Capital flows intensify 
amid further escalation 
in the trade war and 
rising Fed policy rate.  
Policymakers fail to 
provide enough 
stimulus. Headline 
growth falls below 6%.


57%
Further monetary and 
fiscal easing will 
support domestic 
demand, while financial 
stability risk remains 
under control. Headline 
growth likely moderates 
to 6.0%–6.3% for 2019.


20%
U.S.-China striking a 
trade deal and/or policy 
over-easing represent 
upside risks to growth.


FIGURE I-5


Global risks to the outlook
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Two factors that we have built into our base case  
for 2019 are escalating U.S.-China trade tensions  
and some further moderation in China’s economic 
growth. Those two (interrelated) factors are already 
acting as a small impediment to global growth in  
our base case, but the risk is that they could further 
undermine global demand and ultimately global growth.


We also think there is a nontrivial risk of disruption  
to economic activity from a flare-up of the standoff  
in Europe between Italy’s government and European 
policymakers that, in extremis, could lead to Italy’s exit 
from the euro area. Brexit-related risks continue to drag  
on the United Kingdom’s economy and, to a lesser 
extent, Europe’s, but we do not see this as one of  
the major risks likely to lead to a global downturn.


FIGURE I-5 (continued)


Global risks to the outlook


 
Vanguard assessment of risks


2019 
global risks Description Negative scenario Base case Positive scenario


Euro 


breakup 


risk


 
An escalation in 
tensions relating to Italy. 
The risk is that the 
European Commission 
will assess penalties on 
Italy, which further 
stokes Italian 
resentment toward  
the European Union and 
provokes an Italian exit 
from the euro.


16%
The Italian government 
maintains a loose fiscal 
policy that results in EU 
sanctions, prompting a 
political crisis and 
eventual departure from 
the euro. This results in 
a wider crisis in the euro 
area and the departure 
of more countries.


68%
The Italian government 
revises fiscal policy to 
abide by EU rules and 
market tensions subside, 
but public and private 
sector deleveraging is 
still minimal. Euro 
breakup concerns are 
diminished but have not 
disappeared.


16%
The Italian government 
backs down completely 
and submits a fiscal 
austerity plan that 
causes public debt to 
fall more quickly than 
currently expected and 
euro breakup concerns 
to subside.


Emerging-


market debt 


crises


Key drivers of 
emerging-market 
cycles are global 
monetary divergence, 
the effect of the U.S. 
dollar on dollar-
denominated debt, and 
global/China demand 
for commodities.


24%
Trade wars, a slowdown 
of the Chinese 
economy, or a strong 
U.S. dollar due to 
continued divergence of 
monetary policy lead to 
spillovers and broader 
emerging-market crises.


57%
Emerging-market debt 
crises remain contained 
to a few idiosyncratic 
cases. Global monetary 
convergence and the 
stabilization of the 
Chinese economy ease 
the risk of contagion to 
all emerging markets.


19%
U.S. dollar level 
normalizes as 
developed-market 
central banks 
commence 
normalization. Risk-on 
environment helps 
emerging markets 
undergo V-shape 
bounce-back.


Note: Odds for each scenario are based on median responses to a poll of Vanguard’s Global Economics and Capital Markets Outlook Team.
Source: Vanguard.







Global growth outlook: Moderating to trend


Vanguard dashboards of leading economic  
indicators and implied economic growth for 2019


United States: Above trend but falling


Our proprietary U.S. leading indicators dashboard  
is a statistical model based on more than 80 leading 
economic indicators from major sectors of the U.S. 
economy. As Figure I-6a shows, in spite of a high 
proportion of green indicators (above-trend readings)  
in the dashboard at present, there is an incipient  
increasein red indicators, signaling the start of a gradual 
slowdown in the U.S. economy. The most positive 
(green) indicators are those associated with increased 


business and consumer confidence, a tightening labor 
market, and a stronger manufacturing sector. The 
negative (red) indicators are associated with trade 
balance, disposable personal income, and mortgage 
applications. Building permits and new-vehicle sales  
are below trend but show positive momentum  
(yellow indicators). 


Using regression analysis, we mapped our proprietary 
indicators to a distribution of potential scenarios for U.S. 
economic growth in 2019, as shown in Figure I-6b. The 
odds of growth at or exceeding 3% in 2019 (38%) are 
lower than the odds of growth slowing down (62%).  
Our base case is for U.S. growth to moderate toward  
its long-term trend of 2%.
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Figure I-6


Notes: Distribution of growth outcomes generated by bootstrapping the residuals from a regression based on a proprietary set of leading economic indicators and  
historical data, estimated from 1960 to 2018 and adjusting for the time-varying trend growth rate. Trend growth represents projected future estimated trend growth. 
Source: Vanguard calculations, based on data from Moody’s Analytics Data Buffet and Thomson Reuters Datastream.
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China: Continued deceleration


China is expected to continue its modest deceleration  
in 2019, with risks tilted to the downside, according  
to our proprietary China leading indicators dashboard 
(Figure I-6c). Specifically, despite ongoing policy efforts  
to stabilize near-term economic growth and combat 
international headwinds (as evident in improving fixed 
asset investment and commodity production), yellow and 


red indicators associated with softening sentiment and 
worsening asset returns suggest that more-aggressive 
stimulus measures may be needed to bolster private 
enterprise. Against this backdrop, China’s economy  
is expected to grow by about 6%–6.3% in 2019  
(Figure I-6d), with the risks of a downside slightly  
greater than those of a growth acceleration.
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c. Economic indicators


Notes: Distribution of growth outcomes generated by bootstrapping the residuals from a regression based on a proprietary set of leading economic indicators and  
historical data, estimated from 1960 to 2018 and adjusting for the time-varying trend growth rate. Trend growth represents projected future estimated trend growth.
Source: Vanguard calculations, based on data from CEIC and Thomson Reuters Datastream.
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Figure I-6 (continued)







Euro area: Above trend but falling


The euro area is expected to grow at a moderate rate  
of about 1.5% in 2019, which is slightly above trend. As 
illustrated by our leading indicators dashboard (Figure I-6e), 
the proportion of indicators that are tracking above trend 
fell throughout 2018, primarily driven by a weaker industrial 
sector and net trade. A slowdown in the global trade  
and industrial cycle, in addition to delays in German car 
production, explains most of this deterioration in economic 
momentum; German exports and German industrial 


production are both currently in the red category, indicating 
below-trend growth and negative momentum. We expect 
growth to stabilize in the first half of 2019 as car production 
recovers. Moreover, a large proportion of leading 
indicators are still in green territory, including business  
and consumer sentiment, labor market data, and 
monetary policy. This should provide support to growth 
next year. However, as shown in Figure I-6f, the risks  
to the growth outlook are skewed to the downside given 
China’s continuing slowdown, U.S.-China trade tensions, 
and elevated political risks concerning Brexit and Italy.
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Notes: Distribution of growth outcomes generated by bootstrapping the residuals from a regression based on a proprietary set of leading economic indicators and  
historical data, estimated from 1960 to 2018 and adjusting for the time-varying trend growth rate. Trend growth represents projected future estimated trend growth.
Source: Vanguard calculations, based on data from Bloomberg and Macrobond.
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United States: Going for a soft landing


Much of our global outlook hinges on our expectations  
for conditions in the United States. In 2019, U.S. 
economic growth should decline from current levels 
toward trend growth of about 2%. While we believe  
a recession remains some time off (see Figure I-2  
on page 7), we expect the U.S. labor market will cool,  
with employment growth falling closer in line with the 
trend growth of the labor force (80,000–100,000 per 
month), and structural factors such as technology  
and globalization should prevent inflation from rising 
significantly above the Federal Reserve’s 2% target.    


The strong performance of the U.S. economy over  
the last two years is in part explained by significant 
support from expansionary monetary and fiscal policies. 
We estimate that the latter contributed over 50 basis 
points to headline growth in 2018. (A basis point is  
one-hundredth of a percentage point.) In 2019, we  
expect monetary policy to dial back to “neutral,” with  
the federal funds rate reaching 2.75%–3% in June of 


2019. On the fiscal policy front, we may continue to see 
the expansionary effects of the Tax Cuts and Jobs Act 
through the first part of the year. However, we expect 
the boost to the year-over-year GDP growth rates from 
consumer spending to begin fading away toward the 
second half. 


But the strong performance of the U.S. economy has 
been due to more than just policy. The U.S. consumer 
has been the key engine of growth during the recovery 
from the global financial crisis, with almost all drivers  
of spending firing on all cylinders, including recent 
support from lower income-tax payroll withholdings  
(see Figure I-7). Looking ahead to 2019, the dashboard 
gets a bit more muddled. Nothing is flashing red, but, 
with the exception of household debt measures and wage 
growth, all indicators get worse. Higher interest rates will 
start to bleed through to mortgage rates and rates for 
auto and personal loans. They will also affect asset 
valuations in credit-sensitive sectors such as housing.  
On the jobs front, it will be hard for the U.S. economy  


2017/ 


2018 2019 Assessment 


Wage growth Further improvement in wages will be limited by low labor productivity growth


Jobs (growth, lower 
unemployment)


Employment growth will level off


Household debt to disposable 
income


Outstanding debt and the cost of servicing it will remain low


Wealth effects
High equity valuations and market volatility on the rise could be a drag  
on financial wealth. Rising rates will affect credit-sensitive sectors, including 
home prices. Year-over-year tax cuts will disappear.


Interest rates and cost of credit Mortgage rates and rates for auto and personal loans will rise


Consumer confidence Unknown; policy uncertainty and market volatility will rise


Consumer prices  
(inflation and import prices)


Inflation will stay close to the Fed’s target


Source: Vanguard’s Global Economics and Capital Markets Outlook Team.


FIGURE I-7


Dashboard of consumer drivers







to replicate the impressive pace of job creation of the  
last two years. While the labor market will stay strong,  
it may not provide similar contributions to growth  
in 2019. And several unknowns such as trade policy 
uncertainty, increased market volatility, and high equity 
valuations will possibly affect consumer confidence  
and stock market wealth.


One of the most puzzling aspects of an otherwise strong 
U.S. economy continues to be subpar wage growth. As 
the unemployment rate (3.7% as of November 2018)  
has fallen to the lowest level since the 1960s, why  
does wage growth, which is only now reaching 3%, 
remain so tepid by historical standards?  


All else equal, stronger demand for workers should  
result in higher wages, but all else is not equal. 
Fundamentally, we should not expect inflation-adjusted 
(real) wages to exceed the levels of labor productivity 


growth and inflation. Productivity growth rates have  
been (1% since the recovery began in 2010, compared 
with 2% before the global financial crisis. This means  
we should not expect pre-crisis levels of wage growth, 
particularly after incorporating inflation, which has 
struggled to consistently achieve the Fed’s 2% target  
(see Figure I-8).1


While low labor productivity can explain subdued real 
wage growth, one concern that investors have for 2019  
is that ever tighter labor markets could eventually fuel  
a wage-inflation spiral involving nominal wages and final 
consumer prices. The concern is rooted in the strong 
historical relationship between nominal wages and 
inflation. However, as shown in Figure I-9a, the beta  
of nominal wage growth on consumer inflation has 
declined significantly since the 1990s. At the core of  
this shift in the wage-inflation relationship is the Fed’s 
ability to manage inflation expectations effectively. If they 


1 See the 2017 Vanguard Global Macro Matters paper Why Is Inflation So Low? The Growing Deflationary Effects of Moore’s Law.16


FIGURE I-8


Absent a significant increase in productivity, higher wage growth is unlikely


Notes: Real wage growth is calculated as the growth rate of hourly wages as reported in the Employment Cost Index (ECI) minus core PCE inflation rate for that year.  
Trend for real wage growth is estimated as a centered three-year moving average of real wage growth.
Sources: Congressional Budget Office, Bureau of Labor Statistics.
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FIGURE I-9


Runaway inflation remains unlikely
a. Pass-through of earnings to inflation has waned  
with anchored inflation expectations


Notes: Core PCE model is a root mean square error (RMSE)-weighted average  
of two models: a bottom-up model where we model the deviation of augmented 
Phillips curve fitted values to each major component in the core PCE and a top-
down macro model. The RMSE is 0.35 for the bottom-up model and 0.24 for the 
top-down model. This leads to a 40% weight for the bottom-up model and a 60% 
weight for the top-down model in the weighted model.
Source: Vanguard calculations, based on Thomson Reuters Datastream, Bureau  
of Economic Analysis, Bureau of Labor Statistics, Philadelphia Federal Reserve Bank 
Survey of Professional Forecasters, Congressional Budget Office, and Bloomberg 
Commodity Index.
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b. An “augmented” Phillips curve model


remain in check, workers would have little reason to fear 
high inflation and thus would not demand higher nominal 
wages above and beyond any labor productivity gains plus 
reasonable levels of inflation around the Fed’s 2% target. 
If wage gains keep pace with productivity and inflation 
expectations remain near the Fed’s target, unit labor 
costs for businesses would not rise faster than inflation 
and there would be no impact on final consumer prices. 


Inflation expectations and the Fed’s ability to manage 
them (that is, the Fed’s credibility) are often overlooked  
in Phillips curve models that correlate rising inflation  
with low unemployment. Figure I-9b shows our  
inflation estimates from an augmented Phillips curve 
model that incorporates not only labor market slack  
but also inflation expectations and other secular forces 
affecting inflation, such as globalization and technology.2 
Core inflation is projected to hover closely near the  
Fed’s inflation target in 2019. 


Yet it is this Phillips curve logic that has many who  
are attempting to anticipate the Fed’s next move very 
focused on the labor market. However, in 2019, the  
Fed will be able to worry less about the unemployment-
inflation link by leaning heavily on its credibility with  
the market. It will instead rely more on its assessment  
of a neutral policy stance as its guiding principle. 


Calibrating policy rates to neutral is an extremely complex 
exercise full of risks. The so-called soft landing requires 
significant skill by policymakers. The neutral rate (usually 
referred to as r*) is a moving target and not directly 
observable, as it has to be estimated with statistical 
models. The Fed’s extremely gradualist approach during 
this rate-hiking cycle does help increase the odds of a 
successful landing this time, however. Our best attempt 
to estimate the neutral rate places it somewhere in the 
2.5%–3% range. If this is correct, the Fed is likely to 


2 See the 2018 Vanguard Global Macro Matters paper From Reflation to Inflation: What’s the Tipping Point for Portfolios?
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FIGURE I-10


The yield curve remains a relevant leading indicator of economic growth
a. Further flattening expected; inversion risk increases  
in 2019


Notes: Data are through June 30, 2018. Sensitivity is represented by coefficients 
from an ordinary least squares (OLS) regression model of yield curve slope (10-year 
U.S. Treasury yield minus 3-month T-bill yield) and the Vanguard Leading Economic 
Indicators series (used as a proxy for growth with monthly observations) 12 months 
forward. Coefficients are statistically significant at the 1 percent significance level.
Source: Vanguard calculations, based on data from Moody’s Analytics Data Buffet 
and Thomson Reuters Datastream.
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increase the policy rate to a range of 2.75%–3%  
by June of 2019 and then stop or at least pause  
to reassess conditions.  


The risks to our view are not negligible. Historically,  
the U.S. Treasury yield curve has provided one of  
the clearest real-time indicators of overly tight policy.  
If policy becomes too restrictive, the slope of the yield 
curve falls, and at some point before a recession, it 
inverts.3 Inversion typically occurs when the market 
believes the Fed has gone too far and drives the yield  
of the 10-year Treasury below the federal funds rate and 


that of the 3-month Treasury yield. Recession typically 
ensues 12 to 18 months later. Since the onset of policy 
rate increases in 2015, the slope of the Treasury curve 
has flattened from 300 basis points to around 80 basis 
points today. As the Fed continues to normalize policy  
in 2019, the risks of inversion will build (Figure I-10a). 
Some subscribe to the view that a new policy environment 
means that a flatter yield curve does not hold the same 
predictive power it once did. Our research leads us to 
believe that while this power has diminished over time,  
it still presents a fairly significant risk to our 2019 U.S. 
base case.4   


3 As measured by the difference between 3-month and 10-year constant-maturity Treasury yields.
4 See the 2018 Vanguard Global Macro Matters paper Rising Rates, Flatter Curve: This Time Isn’t Different, It Just May Take Longer.







Outside of monetary policy, the largest domestic risk  
to our U.S. outlook stems from trade policy. Trade 
represents a relatively small proportion of the U.S. 
economy (20% of GDP vs. a developed-market average  
of 35%). However, if trade tensions reverberate through 
financial markets (as shown in increases in the BBB 
spread in Figure I-11), the implications for economic 
conditions, including growth, become more significant. 
While we believe the U.S. will avoid recession in 2019,  
if the impacts of monetary and trade policies spread  
to financial markets, the likelihood of a downturn will 
become more substantial.   


Euro area: Stable growth as policy normalizes


After a sharp slowdown in 2018, euro-area growth is 
likely to stabilize around 1.5% in 2019, which is slightly 
above trend (see Figure I-6f on page 14). The slowdown 
was exacerbated by weak global demand for euro-area 
exports and delays to German car production as carmakers 
adjust to new European Union (EU) emissions standards.


In early 2019, we expect growth to modestly rebound  
as car production gets back on track. In addition, 
domestic demand in the euro area is likely to remain 
resilient, supported by healthy levels of business and 
consumer confidence and very low interest rates,  
which should continue to stimulate demand for credit.  
A stronger rebound remains unlikely in our view, given 
China’s ongoing slowdown and U.S.-China trade tensions, 
which will weigh on demand for euro-area exports.


In 2019, risks to the euro area are tilted slightly to  
the downside, given a number of important global  
risks we outlined in the global growth outlook section. 
Domestically, the biggest risk is a further escalation  
in tensions between Italy’s government and European 
policymakers. In 2019, Italy may break the 3% fiscal-
deficit ceiling imposed on all EU members, and given  
the recent downgrade of Italian sovereign debt by key 
ratings agencies and the associated rise in Italian bond 
yields, Italy’s debt levels are likely to remain elevated  
for the foreseeable future. Nervousness about Italy’s fiscal 
position may spill over to other Italian assets and to 
periphery bond markets, which on its own could dampen 
growth. The larger risk, however, is that the European 
Commission imposes penalties on Italy, further stoking 
Italian resentment toward the EU and provoking Italy  
to exit from the euro. We think the chance of an Italian 
exit is only 5% over the next five years, but the situation 
warrants close attention.
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FIGURE I-11


Trade war impacts
GDP impact of higher costs of traded goods and financial 
market uncertainty


Baseline: A 25% tariff on $350 billion in imported goods (approximate amount  
of the U.S. trade deficit with China) and a retaliatory 25% tariff on $350 billion  
in exported goods along with a 25-basis-point widening of the credit spread.
Further escalation: A 25% tariff on a further $200 billion in imported goods 
(approximate amount of automobile, steel, and aluminum imports exposed to 
announced tariffs) and retaliatory 25% tariff on a further $200 billion in exported 
goods along with a 100-basis-point widening of the credit spread.
Notes: Tariff impacts are based on increasing prices of imports and exports  
by percentage indicated in the Federal Reserve’s FRB/US model. The credit  
spread is the BBB spread. BBB spread impacts are based on shocking the yield 
spread of long-term BBB corporate bonds versus the 10-year Treasury bond yield  
by the indicated percentage. 
Source: Vanguard calculations, based on the Federal Reserve’s FRB/US Model.
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In 2019, we expect the labor market to continue 
tightening, given that growth is likely to remain above 
trend for most of the year. The unemployment rate,  
now close to 8%, is likely to approach 7.5% by year-end, 
leading to a further lift in wage growth and core inflation 
(Figure I-12a).


At this stage, we see a low probability of a surprise surge 
in core inflation, for two key reasons. First, Germany’s 
economy is becoming deeply integrated with low-wage 
countries in Central and Eastern Europe, so German firms 
will be unwilling to offer higher wages at home. Second, 
periphery countries such as Italy, Spain, and Portugal need 
to contain their labor costs to restore competitiveness with 
the more efficient German economy.


Given this environment of tightening labor markets  
and rising inflation pressures, we expect the European 
Central Bank (ECB) to lift interest rates for the first time  
in late 2019 (Figure I-12b). By that stage, we estimate  
that the output gap will be slightly positive, with core 
inflation on track to reach target over the short to medium 
term. This will be followed by a very gradual hiking path 
thereafter (25 basis points every six months), given that we 
do not anticipate strong price pressures, as outlined above. 
Our analysis suggests that core inflation is unlikely to 
reach the ECB’s target until wage growth increases.
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FIGURE 1-12


European wage pressures are building, which will prompt the ECB to initiate  
a gradual hiking cycle
a. Drivers of euro-area wage growth


Notes: This decomposition has been derived from an OLS regression of compensation per employee on productivity growth, past inflation, and labor market slack.  
The nonaccelerating inflation rate of unemployment (NAIRU) is derived from the estimate by the Organisation for Economic Co-operation and Development (OECD).
Source: Vanguard calculations, based on data from Eurostat and the OECD.
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United Kingdom: Brexit is still the wild card


The United Kingdom is set to leave the EU on March 29, 
2019. What happens beyond then depends on what,  
if any, deal it strikes with the EU. Under our base case, 
we assume that an agreement is reached that has the 
United Kingdom leave in March, with some kind of  
free-trade deal that starts after a transition period.


In the long run, according to government estimates,  
U.K. GDP would fall by as much as 5%. In 2019, 
however, the transition period would help limit  
disruption to the economy, so growth would be  
likely to remain around trend at 1.6%.


In contrast to previous years, our conviction in our base 
case is relatively low, given that several Brexit options  
are still on the table that could materially affect growth. 
One of the two most prominent risks is a “Crash Brexit,”  
in which the United Kingdom fails to reach a deal and 


effectively falls out of the EU with no backstop. Such  
a scenario could be chaotic in the short run, depending  
on what sort of safety net the government puts in place, 
leading to sharply lower growth and possibly a recession.


The second risk is a “No Deal Brexit” scenario, in which  
the U.K. Parliament fails to ratify the deal, which could 
potentially lead to a second referendum and a vote  
to remain in the EU. Under this scenario, there would  
be several months of uncertainty as the referendum 
takes place, but a decision to remain in the EU could 
boost growth.


Headline and core inflation are likely to slow and ultimately 
settle close to 2% in 2019, after being pushed well above 
target by the sharp drop in the pound sterling after the 
EU referendum (Figure I-13a on page 22). There will still 
be further upward pressure on inflation, mostly from low 
unemployment and rising wages. However, we expect 
the Bank of England to preemptively respond to this 
potential inflation pickup to keep consumer price growth 
in line with its 2% target.


U.K. inflation is currently above the Bank of England’s  
2% target, and in normal times, this would already 
warrant policy tightening. We are not in normal times, 
however, given that the country is about to leave the EU.


The Bank of England understands that sentiment is fragile 
and that the possibility of a “No Deal Brexit” is still on the 
table, so a rate hike could damage sentiment and push 
the United Kingdom into an unintended slowdown. We 
therefore believe that the central bank is likely to keep 
rates on hold until there is further clarity around Brexit.


If our base case plays out, and a “Compromise Brexit” 
deal is struck before March 2019, we would expect  
the Bank of England to increase rates twice in 2019,  
in May and in November, to bring inflation back in line 
with target (Figure I-13b on page 22). If no Brexit deal  
is reached, however, it will need to reassess its inflation 
outlook. If the hit to aggregate demand is judged to be 
greater and more persistent than the hit to aggregate 
supply, interest rates may be cut. But there is a chance 
that rates may need to rise even in a “No Deal Brexit” 
scenario, as the negative supply shock could lead to 
inflation accelerating above target for a sustained period.


Notes: Economists’ forecast reflects the median expectation from a survey 
conducted by Bloomberg. The forecast implied by market pricing is derived  
from the forward overnight interest rate swap curve. 
Sources: Vanguard, Bloomberg.
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b. ECB rate view (versus forward curve  
and economists’ forecast)
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FIGURE I-13


Bank of England to hike rates twice per year to stem inflation pressures
a. U.K. goods inflation is expected to fall because of a stronger pound


Sources: Bloomberg and the Office of National Statistics.
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China: Reprioritizing policy goals amid rising risks


The confluence of China’s financial deleveraging campaign 
and rising geopolitical tensions with the United States  
has predictably shaken private sector confidence  
and slowed Chinese economic growth in 2018. These  
factors, along with the expectation of continued friction  
in China-U.S. relations, have compelled policymakers  
to reprioritize near-term growth stability over long-term 
economic restructuring and medium-term financial 
stability (see Figure I-14). As the government ramps  
up efforts to boost domestic demand in 2019 amid rising 


external and domestic challenges, we view the chance  
of a hard landing as low and expect China’s economy  
to settle into a lower growth range of 6%–6.3% in 2019. 


External headwinds have been rising as the United 
States and China approach a full-blown trade war. The 
stimulus from export front-loading is waning, and the  
true economic implications of U.S. tariffs will become 
apparent. We estimate the direct impact of current  
tariffs on China’s GDP at a modest –0.15%, but this  
could accelerate to –0.60% with a 25% tariff on all  
imports from China. 


Priority
2014–2016 2017–2018


2018–2019 
(projected)


Domestic 


objectives


Growth stability HIGH MEDIUM HIGH


Financial stability LOW HIGH MEDIUM


Structural reform HIGH MEDIUM HIGH


Policy bias


Monetary/ 


exchange 


rate policy


Interest rates


Quantity tools (reserve requirement ratio, liquidity tools)


Currency depreciation


Fiscal 


policy


Infrastructure spending


Tax policy


Regulatory


Bank credit


Shadow credit


Property regulations


Source: Vanguard.


TIGHTENING EASING


FIGURE I-14


China’s current easing is more moderate than in prior cycles
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In addition, the potential downside is greater when 
considering the indirect impact on the labor market, 
consumption, business confidence, and financial 
markets. Although there are hopes that a trade  
deal is imminent, the U.S.-China conflict extends  
beyond trade to areas such as investment, technology, 
intellectual property rights, market access, and industry 
policy. Hence, the path to an eventual truce between  
the two economic superpowers is likely to be bumpy  
and prolonged.


China’s 2016–2017 financial sector deleveraging 
campaign and regulatory crackdown on shadow banking 
had the adverse side effect of curbing credit to small  
and medium-sized private enterprises, a key component  
of China’s new economy. As policymakers recognize the 
downside risk to growth, they are ready to pause or even 
modestly backtrack these deleveraging efforts to boost 
corporate sentiment; further monetary easing, such  
as required reserve ratio cuts, is in the pipeline (see 
Figure I-15). We expect regulatory reform aimed at 
encouraging entrepreneurship and private enterprise, 


FIGURE I-15


Proactive policy stimulus should limit growth downside
Vanguard Financial Conditions Index versus Nowcast Index
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Notes: Vanguard Financial Conditions Index is a VAR-weighted index of financial indicators. Positive values imply accommodative financial conditions; negative values imply 
tight conditions. Vanguard’s Nowcast Index is designed to track China’s economic growth in real time using a dynamic factor approach to weight economic and financial 
market indicators, accounting for co-movement between the factors.
Source: Vanguard calculations, based on data from Bloomberg, CEIC, and Thomson Reuters Datastream.







5 The impossible trinity is a trilemma in international economics that states that it is impossible to have a fixed foreign exchange rate, free capital movement  
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alongside fiscal expansionary measures including 
infrastructure investment and tax cuts, to combat  
the effects of a trade war. 


Responding to the slowdown through monetary policy 
easing revives the “impossible trinity” as the United 
States continues to raise interest rates.5 However,  
we believe a repeat of 2015–2016, when China foreign 
exchange reserves declined by more than $1 trillion in 
18 months amid a surge in capital outflows, is unlikely. 
With near-term growth stability becoming the top 
priority, monetary policy independence will prove critical 
in keeping domestic rates low in a global rising rate 


environment. As such, an “asymmetric capital control” 
is likely to be maintained, with tight control on outflows 
and inflows welcomed. A more flexible exchange rate 
regime should be allowed, especially when modest 
depreciation will be needed to offset the negative 
impact stemming from tariffs (see Figure I-16). 


Although navigating the trilemma is a challenge in its 
own right, an ideal “Goldilocks” policy response would 
neutralize economic headwinds while pushing forward 
market reforms and safeguarding medium-term financial 
stability. The government will strive to avoid both under- 
and over-easing the economy in 2019, but achieving 


FIGURE I-16


From an impossible tri-brid approach  to a standard corner solution
China is moving toward less capital -account openness and more exchange-rate flexibility


Source: Vanguard.
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this balance amid multiple goals will be difficult. While we 
are not as concerned about the near-term growth outlook 
as many in the market and view the chance of a hard 
landing as rather low, there are rising concerns that the 
government is delaying the reforms necessary to alleviate 
medium-term financial risk and ultimately address 
distortions in resource allocation (see Figure I-17).6 


Even though the path is likely to be bumpy, we  
remain cautiously optimistic that China will resume 
its economic liberalization and reform as a necessary 
response to enduring international and domestic 
pressures. The era of “growth at all costs” is coming  
to an end, and previous inefficiencies and excesses  
that were masked by China’s size and population  
can no longer go unaddressed. Reform efforts in  
recent years have demonstrated China’s commitment  
to emphasizing high-quality growth and progressing  
to a technology-intensive consumption- and service-


oriented economy. We believe that continued reforms  
to improve corporate governance of state-owned 
enterprises; strengthening intellectual property 
protection; and providing a level playing field for  
all firms, including foreign, private, and state-owned 
enterprises, are critical for China’s long-term development 
through more efficient capital allocation in domestic and 
international markets. In our view, this is China’s ultimate 
path to higher productivity and future growth potential.


Japan: No exit, but more flexibility


The Japanese economy has managed to weather 
multiple natural disasters and softening external demand  
in 2018, thanks to strong domestic demand. In 2019, 
impediments to growth will likely intensify, given the 
scheduled consumption tax hike and potential escalation  
of U.S. protectionism, notably auto tariffs. Nonetheless,  
we see the downside as being contained because  
the negative impact should be offset by continued  
labor market strength, strong corporate profitability,  
and various mitigating fiscal measures. Households’  
net burden from the 2019 tax hike is estimated to be 
only a quarter of the 2014 tax hike as a larger portion  
of the tax revenue (roughly half, versus one-fifth in 2014)  
will be rechanneled back to the real economy through 
social security enhancements, cash subsidies, and 
infrastructure projects. Overall, we expect growth  
to revert to its trend of approximately 0.8% in 2019,  
with the risk skewed modestly to the downside. 


Although a positive output gap and tight labor market 
would warrant monetary policy normalization in most 
economies, the decades-long struggle with suppressed 
inflation expectations precludes the Bank of Japan from 
tightening.We expect core inflation to gradually rise 
toward 1% throughout 2019, but it is likely several years 
away from the BoJ target of 2% as a result of these 
muted expectations (Figure I-18).


A standard Taylor rule would imply that the bank’s 
current policy stance is accommodative enough, even 
under our more conservative forecast for inflation and  
the output gap (see Figure I-19). Nonetheless, the Taylor 
rule estimate based on market inflation expectations 
demonstrates that the current policy rate is still not low 
enough to achieve the BoJ’s 2% inflation target. This 
dichotomy is a result of a number of structural factors—


FIGURE I-17


The risk of “kicking the can down  
the road” remains
Credit efficiency to deteriorate modestly in 2019


Note: Credit efficiency is defined as debt in the economy divided by nominal GDP. 
2018 YTD is through September. 
Source: Vanguard calculations, based on data from CEIC. 
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FIGURE I-18


The Bank of Japan’s inflation woes
Core inflation forecasts (Bank of Japan and Vanguard)
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Source: Vanguard calculations, based on data from Thomson Reuters and the Bank of Japan. 


FIGURE I-19


A cyclical view of slack suggests current easing is sufficient,  
but a structural view suggests otherwise
Stylized Taylor rule estimates using inflation forecasts


Notes: The Taylor rule estimate using market inflation expectations takes a structural view of policy setting, taking into account only inflation expectations. It tends to be 
structurally low because of its highly adaptive nature, with no consideration given to what a cyclical upswing and tight labor market could do to boost prices. Vanguard’s and  
the BoJ’s forecasts take a cyclical view of slack by also factoring in the pass-through effects (which are limited in Vanguard’s assessment) of a positive output gap and tight  
labor markets on prices.
Source: Vanguard calculations, based on data from the BoJ, IMF, Bloomberg, and Moody’s Analytics Data Buffet.
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including labor market duality, the more adaptive nature 
of Japan’s inflation expectations, and global technology 
advancement—that are preventing labor market and 
economic pressure from being translated into wage and 
price increases. As a result, the BoJ is unlikely to raise 
rates in 2019 and should maintain its forward guidance 
that interest rates remain low for an extended period. 


However, additional tweaks and policy fine-tuning 
measures will likely occur over the next few years.  
The BoJ is mindful that the side effects accompanying 
prolonged monetary easing, such as the decrease  
in Japanese government bond (JGB) market liquidity  
and deteriorating profitability of financial institutions,  
are becoming more prominent. The bank’s quantitative 
and qualitative easing program continues  


to absorb most of the JGBs issued (see Figure I-20)  
and a prevailing low-yield environment continues to 
dampen profit margins for banks.


Hence, the BoJ will continue to seek more flexibility  
to enhance the sustainability and credibility of its policy 
framework without hampering the benefits of easy 
money. For safe-haven assets such as JGBs, this could 
mean giving a wider trading band than the current +/- 20 
basis points for the 10-year yield. Although this could 
indirectly result in higher yields, it is by no means an exit 
from monetary stimulus. The yield curve control target 
will likely be anchored at approximately 0%, and a negative 
interest rate policy will still be in place. For risky assets 
such as the bank’s annual 6 trillion yen ETF purchase 
program, fine-tuning could imply a “soft taper” as  
in the case of current JGB purchases, with the bank 


FIGURE I-20


The side effects of monetary easing are growing
Elevated ownership of outstanding government bond securities poses liquidity risks


Source: Vanguard calculations, based on data from Moody’s Analytics Data Buffet, Bloomberg, and the IMF.
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intervening only when the equity market falls below  
a certain threshold instead of treating the 6 trillion yen  
as a fixed, hard target.


Japan’s long-term economic growth prospects remain  
well below the average of G20 countries. Without the 
necessary structural reforms, accommodative monetary 
policy alone is unlikely to lift labor supply, investment,  
and productivity—and, hence, potential growth. In our 
view, confidence about economic prospects in the 
medium term, instead of low interest rates or easy 
access to credit, is the most important factor driving 
business investment decisions. The “third arrow” of 
Prime Minister Shinzo Abe’s economic platform has 
notched notable wins in corporate tax and governance 
reforms, enhancing labor participation of women  
and older and foreign workers, reducing pay disparity 
between regular and nonregular employees, and 
embracing global trade liberalization. However,  


progress on immigration reform has been marginal,  
even as the nation bears a decades-long demographic 
headwind. Continued deregulation and broader adoption  
of automation technology, especially in the consumption 
and service sectors, will be critical to supporting 
productivity growth in the long term.  


Emerging markets: A mixed bag


Growth for emerging markets in aggregate is  
expected to be 4.6% in 2019; however, there will  
be vast heterogeneity among and within regions  
(see Figure I-21). The Asia region is expected to  
register slower growth as China slows down, but  
it remains the fastest growing of the emerging-market 
regions. China is projected to register growth lower  
than 6.5% in 2019. Emerging-market Asian economies are 
deeply integrated with China-led supply chains and will feel 
the repercussions of declining export demand from 
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GDP growth rate 


Notes: GDP based on current prices was used to create weighted markers for the regions. Real GDP growth data from the IMF was averaged for the five-year periods  
2014–2018 and 2019–2023.
Source: IMF DataMapper. 
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1. Current account (percentage of GDP as of December 2018)


2. Real effective exchange rate (REER) misalignment (as of November 2018)


3. International reserves (percentage of GDP as of Q4 2017)


4. Ease of doing business rank (as of Q4 2017)


5. Household debt (percentage of GDP as of Q1 2018)


6. Per capita GDP (in USD as of Q3 2018)


7. Inflation (percentage change in consumer prices as of September 2018)


1 2 3 4 5 6 7


Emerging markets Asia ■ 
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Emerging markets Europe ■ 
–0.2%
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3.1%


■ 
20%


■ 
50


■ 
24.0%
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–2.2%
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■ 
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$9,780


■ 
9.8%


Notes: Real exchange rate misalignment is defined as the deviation of the real effective exchange rate (REER) from its past five-year average. This vulnerability indicator  
is two-sided. Rapid appreciations or depreciations of a country’s exchange rate may indicate that flows of foreign funds into or out of the economy may be unsustainable. 
Depreciations in the exchange rate also reduce purchasing power and increase the risk of economic slowdown. The World Bank Ease of Doing Business score serves as the  
basis for ranking economies on their business environment and is an indication of an economy’s position relative to that of other economies.
Source: Vanguard calculations, based on data from the IMF World Economic Outlook, the Bureau of Industry and Security, the World Bank, and Moody’s Analytics Data Buffet.


FIGURE I-22


Idiosyncratic emerging markets 
Emerging markets represent a mixed basket; we expect tighter monetary policy to affect growth  
in countries with unsustainable borrowing


China. However, the newly ratified Comprehensive and 
Progressive Agreement for Trans-Pacific Partnership could 
lessen the blow.


In the Latin American region, the growth projection  
is 2.8%, an improvement from last year. Central bank 
policy rates across most emerging-market regions  
remain low compared with the pre-normalization era  
(see Figure I-22). Across most emerging markets, 
inflation and currency volatility will determine the pace  
of central bank hikes in 2019. Apart from some recent 
volatility, emerging-market currency volatility since 
normalization (2016–2018) has been lower than during 
the pre-normalization period (2010–2015).   


Most risks for the emerging-market sector are external. 
The most notable are the U.S.-China trade tensions  
and a slowdown in China. Monetary policy normalization  
by the U.S. Federal Reserve has led to tighter financial 
conditions for emerging markets; this in turn has 
translated to volatility in emerging-market currencies  
and declining capital inflows. Populism and geopolitical 
risks, both at home and abroad, are downside risks for 
emerging markets. Corporate leverage has increased  
in emerging markets since the global financial crisis,  
with high levels of corporate debt issuance in nonlocal 
currency. A strengthening dollar could severely damage 
corporate balance sheets within emerging markets.
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II. Global capital  
markets outlook
Vanguard’s outlook for global stocks and bonds is 
subdued, yet modestly higher than this time last year. 
Downside risks are more elevated in the equity market 
than in the bond market. After factoring in higher  
short-term interest rates and non-U.S. equity market 
valuations, the net result is a modestly higher global 
market outlook for the next decade.


The market’s efficient frontier of expected returns for  
a unit of portfolio risk is still in a lower return orbit. More 
important, common asset-return-centric portfolio tilts, 
seeking higher return or yield, are unlikely to escape  
the strong gravity of low return forces in play. 


Global equity markets: High risk, low return


Global equity has rewarded patient investors with a 12.6% 
annualized return in the 9½ years since the lows of the 
global financial crisis. As part of this strong performance, 
valuations are currently much higher. For instance, 
valuations in the U.S. and emerging markets appear 
stretched relative to our proprietary fair-value benchmark, 
thereby making our global equity outlook guarded. 


The ten-year outlook for global equities, similar to last 
year, is centered in the 4.5%–6.5% range based on our 
Vanguard Capital Markets Model (VCMM) projections. 


Expected returns for the U.S. stock market are lower 
than those for international markets, underscoring the 
benefits of global equity strategies in this environment.


Equity valuations and Vanguard’s “fair-value” CAPE 


As discussed in a Vanguard Global Macro Matters piece 
titled As U.S. Stock Prices Rise, the Risk-Return Trade-off 
Gets Tricky, price/earnings ratios—including Robert Shiller’s 
cyclically adjusted P/E ratio (CAPE)—are at alarming levels. 
The current CAPE level corresponds to the 95th percentile 
of its historical range of values, approaching highs seen 
during the dot-com era. However, a straight comparison  
of CAPE (or other valuation multiples) with its historical 
averages can be misleading, failing to account for today’s 
low inflation and interest rates. 


Because a secular decline in interest rates and inflation 
depresses the discount rates used in asset-pricing models, 
investors are willing to pay a higher price for future 
earnings, thus inflating P/E ratios. Therefore, a high CAPE 
may not be indicating overvalued stock prices but rather 
may be an outcome of low inflation and interest rates.


Vanguard’s fair-value CAPE accounts for current interest 
rates and inflation levels and provides a more useful 
time-varying benchmark against which the traditional 
CAPE ratios can be compared, instead of the popular  
use of historical average benchmarks. 
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FIGURE II-1


Divergence in global equity valuations 
a. CAPE for the U.S. S&P 500 Index is approaching  
overvalued territory


Notes: Fair-value CAPE is based on a statistical model that corrects CAPE 
measures for the level of inflation expectations and for lower interest rates.  
The statistical model specification is a three-variable vector error correction  
(VEC), including equity earnings yields, ten-year trailing inflation, and ten-year  
U.S. Treasury yields estimated over the period January 1940–September 2018.
Source: Vanguard calculations, based on data from Robert Shiller’s website  
(aida.wss.yale.edu/~shiller/data.htm), the U.S. Bureau of Labor Statistics, and  
the Federal Reserve Board.


 
b. Ex-U.S. developed markets appear to be fairly priced 


Notes: The U.S. valuation measure is the current CAPE percentile relative to  
fair-value CAPE for the S&P 500 Index from January 1940–September 2018. The 
developed markets valuation measure is the weighted average of each region’s 
(Australia, United Kingdom, Germany, Japan, and Canada) current CAPE percentile 
relative to its own fair-value CAPE. The fair-value CAPE for the regions is a five-
variable vector error correction (VEC) with equity earnings yield (MSCI index), ten-
year trailing inflation, ten-year government bond yield, equity volatility, and bond 
volatility estimated over the period January 1970 to September 2018. The emerging 
markets valuation measure is a composite of emerging markets-to-U.S. relative 
valuations and current U.S. CAPE percentile relative to fair-value CAPE. The relative 
valuation is the current ratio of emerging markets-to-U.S. price-to-earnings metrics 
relative to its historical average, using three-year trailing average earnings from 
January 1990 to September 2018.
Source: Vanguard calculations, based on data from Robert Shiller’s website (aida.
wss.yale.edu/~shiller/data.htm), the U.S. Bureau of Labor Statistics, the Federal 
Reserve Board, and Thomson Reuters Datastream.
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Figure II-1a plots Shiller’s CAPE versus our fair-value 
model. For instance, in the late 1990s, the difference 
between the CAPE and our fair-value estimate  
would have suggested a bubble. Today, although  
the CAPE is approaching historical highs, it’s not  
grossly overvalued, as it would be in a bubble,  
when compared with its fair value.


We have extended this fair-value concept to other 
regions. As illustrated in Figure II-1b, our equity valuation 
dashboard indicates that non-U.S. developed markets  
are fairly valued, even after adjusting valuations for rates 
and inflation. For emerging markets, it is important to 
note that their stocks typically trade at lower multiples 
than those in developed markets because of the higher 


risk and higher earnings yield required by investors.  
Even after adjusting for higher risk, emerging markets 
are overvalued.


Global equities and the diversification of domestic risks


As shown in Figure II-2, our expected return outlook  
for U.S. equities over the next decade is centered  
in the 3%–5% range, in stark contrast with the 10.6% 
annualized return generated over the last 30 years. 
Although valuation expansion proved to be a tailwind  
to returns over those 30 years, we expect valuations  
to contract as interest rates gradually rise over the next 
decade. The expected equity risk premium (over cash) 
for the U.S. market appears compressed, primarily 
because of elevated valuations today. 
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FIGURE II-2


The outlook for equity markets is subdued
a. Exposure to non-U.S. equities may be beneficial


Notes: Data for the last 30 years are from January 1988–December 2017, in USD. 
Next-10-year data are based on the median of 10,000 simulations from VCMM  
as of September 30, 2018, in USD. Historical returns are computed using indexes 
defined in “Indexes used in our historical calculations” on page 5. See Appendix  
for further details on asset classes shown here.
Source: Vanguard calculations, based on data from Dimson-Marsh-Staunton 
Global Returns Dataset, FactSet, Morningstar Direct, and Thomson Reuters Datastream.
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b. Equity market ten-year return outlook: Setting reasonable expectations


Notes: Forecast corresponds to distribution of 10,000 VCMM simulations for ten-year annualized nominal returns as of September 30, 2018, in USD, for asset classes shown. 
Median volatility is the 50th percentile of an asset class’s distribution of annual standardized deviation of returns. See Appendix for further details on asset classes shown here.
Source: Vanguard.


From a U.S. investor’s perspective, the expected  
return outlook for non-U.S. equity markets is in the 
6%–8% range, modestly higher than that of U.S. equity 
(Figures II-2a and II-2b). The equity risk premium for 
non-U.S. equity markets, however, may be slightly higher 
going forward, as the valuation contraction may not be  
as drastic as that experienced over the last three decades. 


This result is a function of the currently moderate level  
of valuations, as well as long-term expectations of the 
U.S. dollar decline priced in by the markets, especially 
with respect to other major currencies such as the  
euro and yen. 


Our ten-year outlook for global equity (in USD) is in the 
4.5%–6.5% range, as seen in Figure II-2b. Although the 
case for global diversification is particularly strong now, 
for the purposes of asset allocation we caution investors 
against implementing tactical tilts based on just the 
median expected return—that is, ignoring the entire 
distribution of asset returns and their correlations.
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Global fixed income markets: An improved outlook 


Higher interest rates have improved our outlook for  
fixed income compared with this time last year. As 
shown in Figure II-3, it is in the 2.5%–4.5% range for 
the next decade. Expected returns for the riskier fixed 
income sub-asset classes appear more differentiated 
compared with previous years, in part because of  
a recent expansion in credit spreads, thereby giving  
them the cushion to capture the risk premium. 


U.S. interest rates: A slightly higher yield curve


Despite the expected increase in short-term policy  
rates, the risk of a material rise in long-term interest  
rates remains modest. As illustrated in Figure II-4, 


duration strategies are fairly valued and less risky than 
investors may believe in a rising rate environment. This  
is because we expect the short end of the yield curve  
to rise more than the long end over the next decade,  
as the long rates are anchored by inflation expectations. 


Corporate bonds: Higher risk, higher return


The central tendency for U.S. credit bonds (specifically,  
the Bloomberg Barclays U.S. Credit Bond Index) is  
in the 3.0%–5.0% range, modestly higher than last year 
because of the rise in the underlying Treasury rates.  
The central tendency for high-yield corporate bonds 
(specifically, the Bloomberg Barclays U.S. High Yield 
Corporate Bond Index) is in the 3.5%–5.5% range, again, 
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FIGURE II-3


Higher rates have pushed expected fixed income returns higher


Notes: Forecast corresponds to distribution of 10,000 VCMM simulations for ten-year annualized nominal returns as of September 30, 2018, in USD for asset classes shown. 
Median volatility is the 50th percentile of an asset class’s distribution of annual standardized deviation of returns. See Appendix for further details on asset classes shown here.
Source: Vanguard.







higher because of higher underlying Treasury rates.  
We urge investors to be cautious in reaching for  
yield in segments such as high-yield corporates,  
not only because of the higher expected volatility  
that accompanies the higher yield but also because  
of the segment’s correlation to the equity markets. 


As shown in Figure II-5 (on page 37), a 20% overweight  
or tilt to high-yield corporates increases a portfolio’s 
volatility excessively relative to a marginal increase in 
return. The sensitivity of spreads to the economic 


environment is much larger for high-yield corporate 
bonds than for other higher-quality segments of the  
U.S. fixed income market, which also contributes  
to an increased investment risk.


Treasury Inflation-Protected Securities (TIPS):  
Markets don’t see inflation coming


Break-even inflation expectations inferred from  
the U.S. TIPS market remain close to the Fed’s 2% 
inflation target and the VCMM long-term median  
levels. Markets are placing low odds for higher  
inflation outcomes. Although not attractive from  
a return perspective, TIPS could be a valuable inflation 
hedge for some institutions and investors sensitive  
to inflation risk. 


Domestic versus international:  
Benefits of diversification remain


Although the central tendency of expected return  
for non-U.S. aggregate bonds appears to be marginally 
lower than that of U.S. aggregate bonds (see Figure II-3  
on page 34), we expect the diversification benefits  
of global fixed income in a balanced portfolio to persist 
under most scenarios. 


Yields in most developed markets are historically low, 
particularly in Europe and Japan, yet diversification 
through exposure to hedged non-U.S. bonds should  
help offset some risk specific to the U.S. fixed income 
market (Phillips et al., 2014). 


Less-than-perfect correlation between two of the  
main drivers of bond returns—interest rates and 
inflation—is expected as global central bank policies  
are likely to diverge in the near term. Diversification  
with non-U.S. bonds also helps diversify the risk  
of policy mistakes by central banks.
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FIGURE II-4


Fixed income appears to be fairly valued


Notes: Valuation percentiles are relative to Year 30 projections from VCMM. 
Intermediate credit and U.S. aggregate bond valuations are current spreads relative 
to Year 30 from VCMM. Duration valuation is the expected return differential over 
the next decade between the long-term Treasury index and the short-term Treasury 
index relative to Years 21–30. The TIPS valuation is the ten-year-ahead annualized 
inflation expectation relative to Years 21–30.
Source: Vanguard.
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Portfolio implications: A low return orbit 


Investors have experienced spectacular returns over  
the last few decades because of two of the strongest 
equity bull markets in U.S. history, in addition to a secular 
decline in interest rates from 1980s highs. Figure II-5a 
contrasts our 4%–6% outlook for a global 60% 
equity/40% bond portfolio for the next decade against 
the extraordinary 9.4% return since 1970 and the 7.3% 
return since 1990. As highlighted in previous sections, 
elevated equity valuations and low rates have pulled  
the market’s efficient frontier of expected returns into  
a lower orbit. The efficient frontier is also flatter (that  
is, with less return per unit of risk), as seen from the 
return and volatility expectations of balanced portfolios, 
as shown in Figure II-5c.


To try to increase portfolio returns, a popular strategy  
is to overweight higher-expected-return assets or higher-
yield assets. A common “reach for yield” strategy is to 
overweight high-yield corporates. Similarly, “reach for 
return” strategies involve tilting the portfolio toward 
emerging-market equities to take advantage of higher 
growth prospects. Home bias causes some to shy  
away from non-U.S. equities. 


Figure II-5b illustrates that these common return-centric 
strategies are unlikely, by themselves, to restore portfolios 
to the higher orbit of historical returns. 
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FIGURE II-5


Asset allocation for a challenging decade


Notes: The figure shows summary statistics of 10,000 VCMM simulations for projected ten-year annualized nominal returns as of September 2018 in USD before costs. 
Historical returns are computed using indexes defined in “Indexes used in our historical calculations” on page 5. The global equity portfolio is 60% U.S. equity and 40% global 
ex-U.S. equity. The global bond portfolio is 70% U.S. bonds and 30% global ex-U.S. bonds. Portfolios with tilts include a 20% tilt to the asset specified funded from the fixed 
income allocation for the fixed income tilts and the equity allocation for the equity tilts. 
Source: Vanguard.


c. Projected ten-year annualized nominal returns as of September 2018


Portfolios 5th percentile
25th 


percentile Median
75th 


percentile
95th 


percentile
Median 


volatility


Global 
balanced 
portfolios


100% bonds 1.8% 2.7% 3.4% 4.1% 5.1% 4.5%


20/80 stock/bond 2.3% 3.3% 4.0% 4.7% 5.9% 4.5%


60/40 stock/bond 1.5% 3.5% 4.9% 6.3% 8.4% 9.4%


80/20 stock/bond 0.8% 3.4% 5.2% 7.0% 9.7% 12.5%


100% equity –0.1% 3.1% 5.3% 7.6% 11.0% 15.8%


60/40 stock/bond 1.5% 3.5% 4.9% 6.3% 8.4% 9.4%


Portfolios 
with common 
20% tilts 
relative to 60/40 
stock/bond


High-yield tilt 1.8% 3.7% 5.1% 6.5% 8.7% 10.4%


Inflation protection tilt 1.4% 3.4% 4.8% 6.2% 8.4% 9.2%


Emerging markets equity tilt 1.4% 3.6% 5.1% 6.6% 8.8% 11.0%


U.S. cash tilt 1.9% 3.4% 4.4% 5.5% 7.1% 6.4%


60/40 without ex-U.S. equity 0.1% 2.5% 4.0% 5.6% 8.1% 9.8%
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Portfolio construction strategies  
for three potential economic scenarios 


Based on our global economic perspective, we examine 
in Figure II-6 three possible economic scenarios occurring 
over the next three years. The high-growth scenario 
illustrates an upside risk scenario of sustained economic 
growth with tighter labor markets and a moderate pickup 
in wages and inflation. The two others are a status quo 
scenario driven by continued low volatility with positive 
financial conditions and a recessionary scenario caused 
by a turn in the business cycle and a correction in the 
equity markets. 


Figure II-6 shows optimal portfolios for each scenario  
that vary their exposures to the following four factors,  
or risk premiums: equity risk premium, term premium, 
credit premium, and inflation-risk premium. In a high-
growth scenario, expected global equity returns would  
be high, causing the efficient frontier to be steep. Long 
and short rates would also rise faster than expected, 
resulting in an optimal portfolio loading on equity and 
short duration. 


A recessionary-scenario portfolio would underweight 
equity and overweight long duration. Surprisingly, the 
allocation to U.S. equity remains rather large, as the 
portfolio that is also heavy on long-term Treasuries 
derives a larger diversification benefit from lower-returning 
U.S. equity (especially in a recession) than from including 
higher-returning non-U.S. equity assets. The portfolio 
strategy in a status quo scenario is well-diversified.


Using our VCMM simulations, we are able not only  
to illustrate the effectiveness of various portfolio 
strategies designed for each scenario but also to  
show the risks of such strategies. The following 
conclusions can be drawn from our analysis:


1. Portfolios designed for specific macroeconomic 
scenarios entail important trade-offs: If the 
scenario for which the portfolio was designed  
does not take place, then the portfolio performance  
is the worst of all the options. 


2. A balanced portfolio works well for investors  
who are agnostic about the future state of  
the economy: The 60/40 balanced portfolio  
is an “all-weather” strategy, with either top or  
middle-of-the-road performance in each scenario.  


3. Portfolio tilts should be done within an optimization 
framework: Ad hoc tilts ignore correlations among 
assets and lead to inefficient portfolios. For instance,  
in a recession-scenario strategy, U.S. equities  
can be relatively overweighted (as opposed to 
underweighted) because of the added diversification 
benefits of long-term bonds. 
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FIGURE II-6


Cyclical surprises and asset allocation trade-offs


Notes: Performance is relative to the efficient frontier. Portfolios are selected from the frontier based on a fixed risk-aversion level using a utility function-based optimization 
model. The forecast displays a simulation of three-year annualized returns of asset classes shown as of September 2018. Scenarios are derived from sorting the VCMM 
simulations based on rates, growth, volatility, and equity return. The three scenarios are a subset of the 10,000 VCMM simulations. See Appendix for further details on asset 
classes shown here.
Source: Vanguard.


a.  Optimal portfolios 
vary for different 
economic 
environments


c.  Portfolios designed 
for a single scenario 
are tempting but can 
be risky


Strategy upside relative  
to balanced portfolio


1.4% higher annualized 
return with 2.1% lower 
volatility in a recessionary 
scenario


1.1% higher annualized 
return with 1.1% higher 
volatility in a high-growth 
scenario


Strategy downside relative 
to balanced portfolio


1.8% lower annualized 
return with 1.4% lower 
volatility in a high-growth 
scenario


1.2% lower annualized 
return with 1.2% lower 
volatility in a a recessionary 
scenario


b.  A diversified 
portfolio is not 
always the best, but 
it’s never the worst


Best Diversified 
portfolio


Overweight long duration 
and underweight equity


Overweight equity  
and short duration


Second-best Overweight equity  
and short duration


Diversified 
portfolio


Diversified 
portfolio


Worst Overweight long duration 
and underweight equity


Overweight equity  
and short duration


Overweight long duration 
and underweight equity
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Portfolio construction strategies:  
Time-tested principles apply


Contrary to suggestions that an environment of low  
rates and compressed equity risk premiums warrants 
some radically new investment strategy, Figure II-5  
(on page 37) reveals that the diversification benefits  
of global fixed income and global equity are particularly 
compelling, given the simulated ranges of portfolio 
returns and volatility. 


The market’s efficient frontier of expected returns  
for a unit of portfolio risk is in a lower orbit. More 
important, common asset-return-centric portfolio tilts, 
seeking higher return or yield, are unlikely to escape the 
strong gravity of low-return forces in play, as they ignore 
the benefits of diversification. Modestly outperforming 
asset-return-centric tilts requires a portfolio-centric 
approach that leverages the benefits of diversification  
by weighing risk, return, and correlation simultaneously.


Our prior research shows that investment success  
is within the control of long-term investors (Aliaga-Díaz,  
et al., 2016). Factors within a long-term investor’s 
control—such as saving more, working longer, spending 
less, and controlling investment costs—far outweigh the 
less reliable benefits of ad hoc asset-return-seeking tilts. 
Thus, decisions around saving more, spending less, and 
controlling costs will be much more important than 
portfolio tilts. 


Investment objectives based either on fixed spending 
requirements or on fixed portfolio return targets may 
require investors to consciously weigh their options in 
conjunction with their risk-tolerance levels. Ultimately, 
our global market outlook suggests a somewhat more 
challenging environment ahead, yet one in which investors 
with an appropriate level of discipline, diversification, and 
patience are likely to be rewarded over the long term. 
Adhering to investment principles such as long-term 
focus, disciplined asset allocation, and periodic portfolio 
rebalancing will be more crucial than ever before.
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III. Appendix 


About the Vanguard Capital Markets Model 


IMPORTANT: The projections or other information 
generated by the Vanguard Capital Markets Model 
regarding the likelihood of various investment outcomes 
are hypothetical in nature, do not reflect actual investment 
results, and are not guarantees of future results. VCMM 
results will vary with each use and over time.


The VCMM projections are based on a statistical analysis 
of historical data. Future returns may behave differently 
from the historical patterns captured in the VCMM. More 
important, the VCMM may be underestimating extreme 
negative scenarios unobserved in the historical period  
on which the model estimation is based.


The VCMM is a proprietary financial simulation tool 
developed and maintained by Vanguard’s Investment 
Strategy Group. The model forecasts distributions of 
future returns for a wide array of broad asset classes. 
Those asset classes include U.S. and international equity 
markets, several maturities of the U.S. Treasury and 
corporate fixed income markets, international fixed 
income markets, U.S. money markets, commodities, and 
certain alternative investment strategies. The theoretical 
and empirical foundation for the Vanguard Capital Markets 
Model is that the returns of various asset classes reflect 
the compensation investors require for bearing different 
types of systematic risk (beta). At the core of the model 
are estimates of the dynamic statistical relationship 
between risk factors and asset returns, obtained from 
statistical analysis based on available monthly financial 
and economic data. Using a system of estimated 


equations, the model then applies a Monte Carlo 
simulation method to project the estimated 
interrelationships among risk factors and asset classes  
as well as uncertainty and randomness over time. The 
model generates a large set of simulated outcomes for 
each asset class over several time horizons. Forecasts  
are obtained by computing measures of central tendency 
in these simulations. Results produced by the tool will 
vary with each use and over time.


The primary value of the VCMM is in its application to 
analyzing potential client portfolios. VCMM asset-class 
forecasts—comprising distributions of expected returns, 
volatilities, and correlations—are key to the evaluation of 
potential downside risks, various risk–return trade-offs, 
and the diversification benefits of various asset classes. 
Although central tendencies are generated in any return 
distribution, Vanguard stresses that focusing on the full 
range of potential outcomes for the assets considered, 
such as the data presented in this paper, is the most 
effective way to use VCMM output. We encourage 
readers interested in more details of the VCMM to  
read Vanguard’s white paper (Davis et al., 2014).


The VCMM seeks to represent the uncertainty in  
the forecast by generating a wide range of potential 
outcomes. It is important to recognize that the VCMM 
does not impose “normality” on the return distributions, 
but rather is influenced by the so-called fat tails and 
skewness in the empirical distribution of modeled asset-
class returns. Within the range of outcomes, individual 
experiences can be quite different, underscoring the 
varied nature of potential future paths. Indeed, this  
is a key reason why we approach asset-return outlooks  
in a distributional framework.







Index simulations


The long-term returns of our hypothetical portfolios  
are based on data for the appropriate market indexes 
through September 2018. We chose these benchmarks 
to provide the most complete history possible, and  
we apportioned the global allocations to align with 
Vanguard’s guidance in constructing diversified portfolios. 
Asset classes and their representative forecast indexes 
are as follows:


• U.S. equities: MSCI US Broad Market Index.


• Global ex-U.S. equities: MSCI All Country World  
ex USA Index. 


• U.S. REITs: FTSE/NAREIT US Real Estate Index.


• U.S. cash: U.S. 3-Month Treasury–constant maturity.


• U.S. Treasury bonds: Bloomberg Barclays U.S. 
Treasury Index.


• U.S. short-term Treasury bonds: Bloomberg 
Barclays U.S. 1–5 Year Treasury Bond Index.


• U.S. long-term Treasury bonds: Bloomberg Barclays  
U.S. Long Treasury Bond Index.


• U.S. credit bonds: Bloomberg Barclays U.S. Credit  
Bond Index.


• U.S. short-term credit bonds: Bloomberg Barclays 
U.S. 1–3 Year Credit Bond Index.


• U.S. high-yield corporate bonds: Bloomberg 
Barclays U.S. High Yield Corporate Bond Index.


• U.S. bonds: Bloomberg Barclays U.S. Aggregate  
Bond Index.


• Global ex-U.S. bonds: Bloomberg Barclays Global 
Aggregate ex-USD Index.


• U.S. TIPS: Bloomberg Barclays U.S. Treasury Inflation 
Protected Securities Index.


• U.S. short-term TIPS: Bloomberg Barclays U.S. 1–5 
Year Treasury Inflation Protected Securities Index.


Notes on risk


All investing is subject to risk, including the possible loss of the money you invest. Past performance is no guarantee  
of future returns. Investments in bond funds are subject to interest rate, credit, and inflation risk. Foreign investing 
involves additional risks, including currency fluctuations and political uncertainty. Diversification does not ensure a  
profit or protect against a loss in a declining market. There is no guarantee that any particular asset allocation or mix  
of funds will meet your investment objectives or provide you with a given level of income. The performance of an 
index is not an exact representation of any particular investment, as you cannot invest directly in an index.


Stocks of companies in emerging markets are generally more risky than stocks of companies in developed countries. 
U.S. government backing of Treasury or agency securities applies only to the underlying securities and does not 
prevent price fluctuations. Investments that concentrate on a relatively narrow market sector face the risk of higher 
price volatility. Investments in stocks issued by non-U.S. companies are subject to risks including country/regional  
risk and currency risk.


Bond funds are subject to the risk that an issuer will fail to make payments on time, and that bond prices will decline 
because of rising interest rates or negative perceptions of an issuer’s ability to make payments. High-yield bonds 
generally have medium- and lower-range credit-quality ratings and are therefore subject to a higher level of credit  
risk than bonds with higher credit-quality ratings. Although the income from U.S. Treasury obligations held in the  
fund is subject to federal income tax, some or all of that income may be exempt from state and local taxes. 43







© 2018 The Vanguard Group, Inc. 
All rights reserved.  
Vanguard Marketing Corporation, Distributor. 


ISGVEMO 122018


Vanguard Research


P.O. Box 2600 
Valley Forge, PA 19482-2600


Connect with Vanguard®  >  vanguard.com  


CFA® is a registered trademark owned by CFA Institute.








Vanguard’s  
Principles for
Investing Success







b


Notes on risk: All investing is subject to risk, including possible loss of principal. Past performance does not 
guarantee future results. There is no guarantee that any particular asset allocation or mix of funds will meet 
your investment objectives or provide you with a given level of income. Diversification does not ensure a 
profit or protect against a loss. Bond funds are subject to the risk that an issuer will fail to make payments on 
time, and that bond prices will decline because of rising interest rates or negative perceptions of an issuer’s 
ability to make payments. High-yield bonds generally have medium- and lower-range credit-quality ratings 
and are therefore subject to a higher level of credit risk than bonds with higher credit-quality ratings. Although 
the income from a municipal bond fund is exempt from federal tax, you may owe taxes on any capital gains 
realized through the fund’s trading or through your own redemption of shares. For some investors, a portion 
of the fund’s income may be subject to state and local taxes, as well as to the federal Alternative Minimum 
Tax. Investments in stocks or bonds issued by non-U.S. companies are subject to risks including country/
regional risk and currency risk. These risks are especially high in emerging markets. Prices of mid- and small-
capitalization stocks often fluctuate more than those of large-company stocks. Funds that concentrate on a 
relatively narrow market sector face the risk of higher share-price volatility. The performance of an index is  
not an exact representation of any particular investment, as you cannot invest directly in an index.


Successful investment management companies base their business on a core 


investment philosophy, and Vanguard is no different. Although we offer many 


specific strategies through both internally and externally managed funds, an 


overarching theme runs through the investment guidance we provide to clients—


focus on those things within your control. 


Instead, too many focus on the markets, the economy, manager ratings, or the 


performance of an individual security or strategy, overlooking the fundamental 


principles that we believe can give them the best chance of success. 


These principles have been intrinsic to our company since its inception, and they 


are embedded in its culture. For Vanguard, they represent both the past and the 


future—enduring principles that guide the investment decisions we help our  


clients make.
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Goals


Balance


Cost


Discipline Maintain perspective 
and long-term discipline. 24


Minimize cost. 17


Develop a suitable asset  
allocation using broadly  
diversified funds. 8


Create clear, appropriate  
investment goals. 2
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Create clear, appropriate investment goals. 


An appropriate investment goal should be measurable and attainable. 


Success should not depend upon outsize investment returns, nor upon 


impractical saving or spending requirements.


  Defining goals clearly and being realistic about ways to achieve them can help 


protect investors from common mistakes that derail their progress. Here we 


show that:


■■ Recognizing constraints, especially those that involve risk-taking, is essential to 


developing an investment plan.


■■ A basic plan will include specific, attainable expectations about contribution rates 


and monitoring.


■■ Discouraging results often come from chasing overall market returns, an unsound 


strategy that can seduce investors who lack well-grounded plans for achieving 


their goals.


■■ Without a plan, investors can be tempted to build a portfolio based on transitory 


factors such as fund ratings—something that can amount to a “buy high, sell 


low” strategy.


Goals
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Defining the goal and constraints


A sound investment plan—or policy statement, for institutions—begins by outlining the investor’s 


objective as well as any significant constraints. Defining these elements is essential because the 


plan needs to fit the investor; copying other strategies can prove unwise. Because most objectives 


are long-term, the plan should be designed to endure through changing market environments, 


and should be flexible enough to adjust for unexpected events along the way. If the investor has 


multiple goals (for example, paying for both retirement and a child’s college expenses), each needs 


to be accounted for. Once the plan is in place, the investor should evaluate it at regular intervals.


1  There are many definitions of risk, including the traditional definitions (volatility, loss, and shortfall) and some nontraditional ones (liquidity, manager, and leverage). 
Investment professionals commonly define risk as the volatility inherent to a given asset or investment strategy. For more on the various risk metrics used in the 
financial industry, see Ambrosio (2007).


Figure 1. Example of a basic framework for an investment plan


Objective Save $1,000,000 for retirement, adjusted for inflation.


Constraints


30-year horizon.


Moderate tolerance for market volatility and loss; no tolerance for nontraditional risks.1 


Current portfolio value: $50,000.


Monthly net income of $4,000; monthly expenses of $3,000.


Consider the effect of taxes on returns.


Saving or spending target
Willing to contribute $5,000 in the first year.


Intention to raise the contribution by $500 per year, to a maximum of $10,000 annually.


Asset allocation target
70% allocated to diversified stock funds; 30% allocated to diversified bond funds.


Allocations to foreign investments as appropriate.


Rebalancing 
methodology


Rebalance annually.


Monitoring and 
evaluation


Periodically evaluate current portfolio value relative to savings target, return expectations, and long-term 
objective. 


Adjust as needed.


This example is completely hypothetical. It does not represent any real investor and should not be taken as a guide. Depending on an actual investor’s circumstances, 
such a plan or investment policy statement could be expanded or consolidated. For example, many financial advisors or institutions may find value in outlining the 
investment strategy; i.e., specifying whether tactical asset allocation will be employed, whether actively or passively managed funds will be used, and the like.


Source: Vanguard.







Most investment goals are straightforward—saving for retirement, preserving assets, funding 


a pension plan, or meeting a university’s spending requirements, for example. Constraints, on 


the other hand, can be either simple or complex, depending on the investor and the situation. 


The primary constraint in meeting any objective is the investor’s tolerance for market risk. 


Importantly, risk and potential return are generally related, in that the desire for greater return 


will require taking on greater exposure to market risk.


In most cases, the investment time horizon is another key constraint; for example, a university 


endowment with a theoretically infinite horizon might take some risks that would be unwise 


for an investor looking to fund a child’s college education. Other constraints can include 


exposure to taxes, liquidity requirements, legal issues, or unique factors such as a desire to 


avoid certain investments entirely. Because constraints may change over time, they should  


be closely monitored.


The danger of lacking a plan


Without a plan, investors often build their portfolios from the bottom up, focusing on 


investments piecemeal rather than on how the portfolio as a whole is serving the objective. 


Another way to characterize this process is “fund collecting”: These investors are drawn to 


evaluate a particular fund, and, if it seems attractive, they buy it, often without thinking about 


how or where it may fit within the overall allocation.


Figure 2 demonstrates a risk of such behavior. It shows how investors have tended to flock  


to funds with high performance ratings, and how those highly rated funds have tended to 


underperform immediately after receiving the high marks.


While paying close attention to each investment may seem logical, this process can lead 


to an assemblage of holdings that doesn’t serve the investor’s ultimate needs. As a result, 


the portfolio may wind up concentrated in a certain market sector, or it may have so many 


holdings that portfolio oversight becomes onerous. Most often, investors are led into such 


imbalances by common, avoidable mistakes such as performance chasing, market-timing,  


or reacting to market “noise.” 


4
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Figure 2. Investors tend to buy highly rated funds even as they underperform


Notes: Morningstar ratings are designed to bring returns, risks, and adjustments for sales loads together into one evaluation. To determine a fund’s star rating for a 
given time period (three, five, or ten years), the fund’s risk-adjusted return is plotted on a bell curve. If the fund scores in the top 10% of its category, it receives five 
stars; in the next 22.5%, four stars; in the middle 35%, three stars; in the next 22.5%, two stars; and in the bottom 10%, one star. The overall rating is a weighted 
average of the available three-, five-, and ten-year ratings. 


To calculate the median performance versus style benchmarks, Vanguard first assigned each fund to a representative benchmark according to both size and style 
(growth versus value). We then compared the performance of each fund to the performance of its style benchmark for each 36-month period since June 1992. Funds 
were grouped according to their star ratings, and we then computed the median relative return versus the style benchmark for the subsequent 36-month period. Data 
are through December 2016. Although Morningstar changed its rating methodology during this period, there was no material impact on our analysis. The analysis 
includes all share classes of U.S. equity funds, both live and obsolete.


Sources: Data on cash flows, fund returns, and ratings were provided by Morningstar, Inc.. Index data to compute relative excess returns were provided by Thomson 
Reuters Datastream. More information is available in the Vanguard research paper Mutual Fund Ratings and Future Performance (Philips and Kinniry, 2010). 
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Many investors—both individuals and institutions—are moved to action by the performance 


of the broad stock market, increasing their stock exposure during bull markets and reducing it 


during bear markets. Such “buy high, sell low” behavior is evident in mutual fund cash flows 


that mirror what appears to be an emotional response—fear or greed—rather than a rational 


one. Figure 3 shows that not only do investors in aggregate allow their portfolios to drift with 


the markets, they also tend to move cash in and out of equity investments in patterns that 


coincide with recent performance of the equity market. Together with a failure to rebalance, 


the pattern of these cash flows often amounted to buying high and selling low. 
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Notes: Net flows represent net cash moving in or out of equity funds for all U.S.-domiciled mutual funds and ETFs. Market returns are based on the MSCI USA 
Investable Market Index.


Sources: Morningstar, Inc., for equity allocations and cash-flow data; Thomson Reuters Datastream for market returns.


Figure 3. Mutual fund cash flows often follow performance
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A sound investment plan can help the investor avoid such behavior, because it demonstrates 


the purpose and value of asset allocation, diversification, and rebalancing. It also helps the 


investor stay focused on intended contribution and spending rates. 


We believe investors should employ their time and effort up front, on the plan, rather than in 


evaluating each new idea that hits the headlines. This simple step can pay off tremendously  


in helping them stay on the path toward their financial goals. 


The key takeaway


The best way to work toward an investment goal is to start by defining it clearly, take a 


level-headed look at the means of getting there, and then create a detailed, specific plan. 


Being realistic is essential to this process: Investors need to recognize their constraints and 


understand the level of risk they are able to accept.


They also need to be clear-eyed about the markets, because research has shown that pinning 


one’s hopes on outsize market returns—or on finding some investment that will outperform 


the markets—is not the most likely road to success.
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Develop a suitable asset allocation using broadly diversified funds.


A sound investment strategy starts with an asset allocation suitable for 


the portfolio’s objective. The allocation should be built upon reasonable 


expectations for risk and returns, and should use diversified investments 


to avoid exposure to unnecessary risks. 


  Both asset allocation and diversification are rooted in the idea of balance. Because 


all investments involve risk, investors must manage the balance between risk 


and potential reward through the choice of portfolio holdings. Here we provide 


evidence that: 


■■ A diversified portfolio’s proportions of stocks, bonds, and other investment types 


determine most of its return as well as its volatility.


■■ Attempting to escape volatility and near-term losses by minimizing stock 


investments can expose investors to other types of risk, including the risks of 


failing to outpace inflation or falling short of an objective.


■■ Realistic return assumptions—not hopes—are essential in choosing an allocation. 


■■ Leadership among market segments changes constantly and rapidly, so investors 


must diversify both to mitigate losses and to participate in gains.


Balance







The importance of asset allocation


When building a portfolio to meet a specific objective, it is critical to select a combination 


of assets that offers the best chance for meeting that objective, subject to the investor’s 


constraints.2 Assuming that the investor uses broadly diversified holdings, the mixture  


of those assets will determine both the returns and the variability of returns for the  


aggregate portfolio. 


This has been well documented in theory and in practice. For example, the seminal 1986 


study by Brinson, Hood, and Beebower was confirmed by Scott et al. (2016), a paper that 


showed that the asset allocation decision was responsible for 91.1% of a diversified portfolio’s 


return patterns over time (Figure 4).
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Note: Calculations are based on monthly returns for 709 American funds from January 1990 to September 2015. For details of the methodology,  
see the Vanguard research paper The Global Case for Strategic Asset Allocation and an Examination of Home Bias (Scott et al., 2016).


Sources: Vanguard calculations, using data from Morningstar, Inc.


Figure 4. Investment outcomes are largely determined  by the long-term mixture of assets  in a portfolio


Percentage of a 


portfolio’s movements 


over time explained by:


Security selection  and market timing   8.9%


Asset allocation 91.1%


2 For asset allocation to be a driving force of an outcome, one must implement the allocation using vehicles that approximate the return of market indexes. This is 
because market indexes are commonly used in identifying the risk and return characteristics of asset classes and portfolios. Using a vehicle other than one that 
attempts to replicate a market index will deliver a result that may differ from the index result, potentially leading to outcomes different from those assumed in the 
asset allocation process. To make the point with an extreme example: Using a single stock to represent the equity allocation in a portfolio would likely lead to very 
different outcomes than either a diversified basket of stocks or any other single stock.







In Figure 5 we show a simple example of this relationship using two asset classes—U.S. 


stocks and U.S. bonds—to demonstrate the impact of asset allocation on both returns and 


the variability of returns. The numbers in the middle of the bars in the chart show the average 


yearly return since 1926 for various combinations of stocks and bonds. The bars represent the 


best and worst one-year returns. Although this example covers an unusually extended holding 


period, it shows why an investor whose portfolio is 20% allocated to U.S. stocks might 


expect a very different outcome than an investor with 80% allocated to U.S. stocks.
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Figure 5. The mixture of assets defines the spectrum of returns


Best, worst, and average returns for various stock/bond allocations, 1926–2016


Notes: Stocks are represented by the Standard & Poor’s 90 Index from 1926 to March 3, 1957; the S&P 500 Index from March 4, 1957, through 1974; the Wilshire 
5000 Index from 1975 through April 22, 2005; and the MSCI US Broad Market Index thereafter. Bonds are represented by the S&P High Grade Corporate Index from 
1926 to 1968; the Citigroup High Grade Index from 1969 to 1972; the Bloomberg Barclays U.S. Long Credit AA Index from 1973 to 1975; and the Bloomberg Barclays 
U.S. Aggregate Bond Index thereafter. Data are through December 31, 2016.


Source: Vanguard.
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Stocks are risky—and so is avoiding them


Stocks are inherently more volatile than investments such as bonds or cash instruments. 


This is because equity owners are the first to realize losses stemming from business risk, 


while bond owners are the last. In addition, whereas bond holders are contractually promised 


a stated payment, equity holders own a claim on future earnings. But the level of those 


earnings, and how the company will use them, is beyond the investor’s control. Investors thus 


must be enticed to participate in a company’s uncertain future, and the “carrot” that entices 


them is higher expected or potential return over time. 


Figure 5 also demonstrates the short-term risk of owning stocks: Even a portfolio with 


only half its assets in stocks would have lost more than 22% of its overall value in at least 


one year. Why not simply minimize the possibility of loss and finance all goals using low-


risk investments? Because the attempt to escape market volatility associated with stock 


investments by investing in more stable, but lower-returning, assets such as U.S. Treasury 


bills can expose a portfolio to other, longer-term risks. 


One such risk is “opportunity cost,” more commonly known as shortfall risk: Because the 


portfolio lacks investments that carry higher potential return, it may not achieve growth 


sufficient to finance ambitious goals over the long term. Or it may require a level of saving that 


is unrealistic, given more immediate demands on the investor’s income or on cash flow (in the 


case of an endowment or pension fund, for example). Another risk is inflation: The portfolio 


may not grow as fast as prices rise, so the investor loses purchasing power over time. For 


longer-term goals, inflation can be particularly damaging, as its effects compound over long 


time horizons. For example, Bennyhoff (2009) showed that over a 30-year horizon, an average 


inflation rate of 3% would reduce a portfolio’s purchasing power by more than 50%. 


For investors with longer time horizons, inflation risks may actually outweigh market risks, 


often necessitating a sizable allocation to investments such as stocks.







Use reasonable assumptions in choosing an allocation


Just as important as the combination of assets that are used to construct a portfolio are the 


assumptions that are used to arrive at the asset allocation decision. By this we mean using 


realistic expectations for both returns and volatility of returns. Using long-term historical data 


may serve as a guide, but investors must keep in mind that markets are cyclical and it is 


unrealistic to use static return assumptions. History does not repeat, and the market conditions  


at a particular point in time can have an important influence on an investor’s returns.


For example, over the history of the capital markets since 1926, U.S. stocks returned an 


average of 10.2% annually and U.S. bonds 5.4% (based on the same market benchmarks 


used in Figure 5). For this 91-year period, a half-stock, half-bond portfolio would have returned 


8.2% a year on average if it matched the markets’ return. 


But look at a shorter span, and the picture changes. For example, from 1980 through 2016, 


U.S. stocks returned an average of 11.4% a year, while bonds returned 7.8%. A portfolio split 


evenly between the two asset classes and rebalanced periodically would have generated 


an average annual return of 10.0%. As you can see, anyone with such a portfolio over this 


particular period could have earned 1.8 percentage points a year more than the long-term 


historical average. Contrast that with the period from 2000 through 2016, when U.S. stocks 


provided a 5.0% average return and U.S. bonds 5.2%; then, the same balanced portfolio 


would have averaged 5.7% a year. 


In practice, investors will always need to decide how to apply historical experiences to current 


market expectations. For example, as Davis et al. reported in Vanguard’s 2017 Economic 


and Market Outlook (2016), returns over the next decade may look very different from the 


examples above as a result of current market conditions. Particularly for bonds, the analysis 


provided in the paper suggests that returns may be lower than what many investors have 


grown accustomed to. The implication is that investors may need to adjust their asset 


allocation assumptions and contribution/spending plans to meet a future objective that  


could previously have seemed easily achievable based on historical values alone. 
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Figure 6. Market segments display seemingly random patterns of performance


Annual returns for various investment categories ranked by performance, best to worst: 2002–2016


Notes: Benchmarks reflect the following asset classes—for large-capitalization U.S. stocks, the S&P 500 Index; for mid- and small-cap U.S. stocks, the Wilshire 
4500 Completion Index; for developed international stock markets, the MSCI World ex USA Index; for emerging markets, the MSCI Emerging Markets Index; for 
commodities, the Bloomberg Barclays Commodity Index; for U.S. real estate, the FTSE NAREIT Equity REIT Index; for international real estate, the S&P Global  
ex-U.S. Property Index; for U.S. investment-grade bonds, the Bloomberg Barclays U.S. Aggregate Bond Index; for U.S. high-yield bonds, the Bloomberg Barclays  
U.S. Corporate High Yield Bond Index; for international bonds, the Bloomberg Barclays Global Aggregate ex-U.S. Index (Hedged); and for emerging-market bonds,  
the Bloomberg Barclays Emerging Markets USD Aggregate Bond Index. 


Sources: Vanguard, using data from Morningstar, Inc., and Barclays.


20152002 2003 2004 2008 2009 2010 2011 2012 2013 20142005 2006 2007


Best


Worst


FTSE NAREIT Equity 
REIT Index


S&P 500 Index


Wilshire 4500
Completion Index


U.S. stocks


Bloomberg Barclays U.S. 
Aggregate Bond Index 


Bloomberg Barclays U.S. 
Corporate High Yield 
Bond Index


U.S. bonds


Bloomberg Barclays 
Emerging Markets USD 
Aggregate Bond Index


Bloomberg Barclays 
Global Aggregate 
ex-U.S. Index (Hedged)
 


Non-U.S. bonds


Bloomberg Barclays 
Commodity Index  


Other


MSCI World ex USA 
Index


MSCI Emerging Markets 
Index


Non-U.S. stocks


S&P Global ex-U.S.
Property Index


2016


25.91% 54.42% 39.89% 33.97% 45.58% 40.15% 5.75% 82.88% 28.52% 8.29% 40.88% 38.32% 30.14% 3.20% 18.54%


12.26% 45.79% 31.59% 21.36% 35.03% 16.23% 5.24% 58.21% 27.96% 7.84% 19.08% 32.39% 13.69% 1.38% 17.13%


10.26% 43.95% 27.02% 17.44% 32.14% 12.92% –14.75% 47.54% 20.22% 6.97% 18.08% 21.57% 8.79% 1.36% 11.96%


6.85% 40.01% 20.84% 14.96% 26.23% 6.97% –26.16% 36.90% 17.23% 4.98% 18.06% 7.44% 7.96% 1.29% 11.77%


3.81% 37.14% 18.01% 12.27% 15.79% 5.49% –35.65% 34.39% 16.83% 3.94% 17.95% 4.35% 5.97% 0.55% 11.60%


1.28% 28.97% 11.89% 12.17% 15.32% 5.38% –37.00% 34.23% 15.12% 2.11% 17.01% 2.47% 4.76% –1.77% 9.88%


–1.41% 28.68% 11.13% 10.03% 11.85% 5.16% –37.73% 27.99% 15.06% –4.15% 16.00% 1.18% 3.43% –2.60% 8.52%


–6.34% 26.93% 10.88% 5.42% 9.96% 4.27% –39.02% 26.46% 12.84% –11.78% 15.81% –1.86% 2.45% –2.64% 4.90%


–15.51% 23.93% 9.15% 4.91% 4.33% 1.91% –43.23% 18.91% 9.43% –13.32% 6.46% –2.02% –1.42% –4.47% 3.29%


–17.85% 4.10% 5.26% 2.74% 3.19% 1.87% –52.98% 5.93% 6.54% –16.01% 4.22% –4.12% –3.88% –13.55% 2.65%


–22.10% 2.42% 4.34% 2.43% 2.07% –15.70% –53.63% 4.43% 3.28% –19.24% –1.06% –9.52% –17.01% –24.66% 2.02%







Diversify to manage risk 


Diversification is a powerful strategy for managing traditional risks.3 Diversifying across asset 


classes reduces a portfolio’s exposure to the risks common to an entire class. Diversifying 


within an asset class reduces exposure to risks associated with a particular company, sector, 


or segment.


In practice, diversification is a rigorously tested application of common sense: Markets will 


often behave differently from one another—sometimes marginally, sometimes greatly—at 


any given time. Owning a portfolio with at least some exposure to many or all key market 


components ensures the investor of some participation in stronger areas while mitigating 


the impact of weaker areas. See for example Figure 6, on page 13, where we show annual 


returns for a variety of asset and sub-asset classes. The details of Figure 6 don’t matter so 


much as its colorful patchwork, which shows how randomly leadership can shift among 


markets and market segments. 


Performance leadership is quick to change, and a portfolio that diversifies across markets 


is less vulnerable to the impact of significant swings in performance by any one segment. 


Investments that are concentrated or specialized, such as real estate investment trusts 


(REITs), commodities, or emerging markets, also tend to be the most volatile. This is why 


we believe that most investors are best served by significant allocations to investments 


that represent broad markets such as U.S. stocks, U.S. bonds, international stocks, and 


international bonds.4
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3 Diversification carries no guarantees, of course, and it specifically may not mitigate the kinds of risks associated with illiquid assets, counterparty exposure, 
leverage, or fraud.


4 We believe that if international bonds are to play an enduring role in a diversified portfolio, the currency exposure should be hedged. For additional perspective, 
including an analysis of the impact of currency on the return characteristics of foreign bonds, see Philips et al. (2014). 







Although broad market diversification cannot insure an investor against loss, it can help to 


guard against unnecessarily large losses. One example: In 2008, the Standard & Poor’s 


500 Index returned –37%. However, more than a third of the stocks in the index that year 


had individual returns worse than –50%.5 Some of the worst performers in the index would 


probably have been viewed as blue chip companies not long before. They were concentrated 


in the financial sector, considered a staple in many dividend-focused portfolios (Figure 7).6


Although this example comes from the stock market, other asset classes and sub-classes 


can provide many of their own. It’s worth saying again that, while diversification cannot insure 


against loss, undiversified portfolios have greater potential to suffer catastrophic losses.
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Figure 7. The ten worst and best stocks in the S&P 500 Index in 2008


  Worst performers Return   Best performers Return


Lehman Brothers Holdings Inc. –99.67% Family Dollar Stores, Inc. 38.62%


Washington Mutual, Inc. –99.39 UST Inc. 31.96


American International Group, Inc. –97.25 H&R Block, Inc. 25.77


General Growth Properties, Inc. –96.49 Amgen Inc. 24.35


Fannie Mae –96.06 Barr Pharmaceuticals, Inc. 23.92


Freddie Mac –94.87 Synovus Financial Corp. 23.40


Ambac Financial Group, Inc. –94.75 Wal-Mart Stores, Inc. 20.00


XL Capital Ltd. (Class A) –92.15 Celgene Corp. 19.63


American Capital, Ltd. –89.05 Rohm and Haas Co. 19.44


National City Corp. –88.75 Hasbro, Inc. 16.82


Sources: FactSet and Vanguard.


5 A 50% loss requires a 100% return to break even, while a 37% loss requires a 59% return to break even.


6 For further discussion, see Did Diversification Let Us Down? (Bennyhoff, 2009).
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The key takeaway


Asset allocation and diversification are powerful tools for achieving an investment goal. A 


portfolio’s allocation among asset classes will determine a large proportion of its return —and 


the majority of its volatility risk. Broad diversification reduces a portfolio’s exposure to specific 


risks while providing opportunity to benefit from the markets’ current leaders.
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Minimize cost.


Markets are unpredictable. Costs are forever. The lower your costs,  


the greater your share of an investment’s return. And research suggests 


that lower-cost investments have tended to outperform higher-cost 


alternatives. To hold onto even more of your return, manage for tax 


efficiency. You can’t control the markets, but you can control the bite  


of costs and taxes.


  To show why it is essential to consider cost when choosing investments,  


we provide evidence that:


■■ Higher costs can significantly depress a portfolio’s growth over long periods.


■■ Costs create an inevitable gap between what the markets return and what 


investors actually earn—but keeping expenses down can help narrow that gap.


■■ Lower-cost mutual funds have tended to perform better than higher-cost funds 


over time.


■■ Indexed investments can be a useful tool for cost control. 


Cost







18


Why cost matters


Minimizing cost is a critical part of every investor’s toolkit. This is because in investing,  


there is no reason to assume that you get more if you pay more. Instead, every dollar paid  


for management fees or trading commissions is simply a dollar less earning potential return. 


The key point is that—unlike the markets—costs are largely controllable.


Figure 8 illustrates how strongly costs can affect long-term portfolio growth. It depicts the 


impact of expenses over a 30-year horizon in which a hypothetical portfolio with a starting 


value of $100,000 grows an average of 6% annually. In the low-cost scenario, the investor 


pays 0.25% of assets every year, whereas in the high-cost scenario, the investor pays 


0.63%, or the approximate asset-weighted average expense ratio for U.S. stock funds as 


of December 31, 2016 (average expense ratio according to Morningstar calculations). The 


potential impact on the portfolio balances over three decades is real—a difference of more 


than $50,000 between the low-cost and high-cost scenarios.


Notes: The portfolio balances shown are hypothetical and do not reflect any particular investment. The rate is not guaranteed. The final account balances do not reflect 
any taxes or penalties that might be due upon distribution. Costs are one factor that can impact returns. There may be other material differences between products 
that must be considered prior to investing.


Source: Vanguard. 
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Figure 9 looks at the impact of costs in another way—by illustrating how they cause the 


return of investors in aggregate to trail the overall market return. It shows a bell-shaped 


distribution of returns, from lowest to highest, with the average return marked by a vertical 


line. In any market, the average return for all investors before costs is, by definition, equal to 


the market return. Once various costs are accounted for, however, the distribution of returns 


realized by investors moves to the left, because their aggregate return is now less than the 


market’s. The actual return for all investors combined is thus the market return reduced by all 


costs paid. One important implication of this is that, after costs, fewer investors are able to 


outperform the markets (occupying the green area in Figure 9).


Reduce cost to help improve return


There are two ways to shift an investor’s after-cost return to the right, toward the green 


region. The first is to earn higher returns than the average investor by finding a winning 


manager or a winning investment strategy (an “alpha” or “skill-based” approach). 
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Note: These distributions are theoretical and do not reflect any set of actual returns.


Source: Vanguard.


Figure 9. The impact of costs on overall investor returns
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Unfortunately, research shows that this is easier said than done (Harbron et al., 2016). 


The second way is to minimize expenses. Figure 10 highlights five studies evaluating the 


impact of costs on performance. The common thread among them is that higher costs 


lead to worse performance for the investor.


Figure 11 compares the ten-year records of the median funds in two groups: the 25% of 


funds that had the lowest expense ratios as of year-end 2016 and the 25% that had the 


highest, based on Morningstar data. In every category we evaluated, the low-cost fund 


outperformed the high-cost fund.


Indexing can help minimize costs 


If—all things being equal—low costs are associated with better performance, then costs 


should play a large role in the choice of investments. As Figure 12 shows, index funds and 


indexed exchange-traded funds (ETFs) tend to have costs among the lowest in the mutual 


1996


Martin J. Gruber, in a study on growth in the mutual fund industry, found that high fees were associated with inferior 
performance, and that better-performing managers tended not to raise fees to reflect their success. After ranking 
funds by their after-expense returns, Gruber reported that the worst performers had the highest average expense  
ratio and that the return differences between the worst and best funds exceeded the fee differences.


1997


Mark Carhart followed with a seminal study on performance persistence in which he examined all the diversified  
equity mutual funds in existence between 1962 and 1993. Carhart showed that expenses proportionally reduce  
fund performance.


2002


Financial Research Corporation evaluated the predictive value of various fund metrics, including past performance, 
Morningstar rating, alpha, and beta, as well as expenses. The study found that a fund’s expense ratio was the most 
reliable predictor of its future performance, with low-cost funds delivering above-average performance in all the  
periods examined.


2010


Christopher B. Philips and Francis M. Kinniry Jr. showed that using a fund’s Morningstar rating as a guide to future 
performance was less reliable than using the fund’s expense ratio. Practically speaking, a fund’s expense ratio is a 
valuable guide (although of course not a certain one), because the expense ratio is one of the few characteristics  
that are known in advance.


2015


Daniel W. Wallick and colleagues evaluated the associations between a fund’s performance and its size, age, turnover, 
and expense ratio. They found that the expense ratio was a significant factor associated with future alpha (return above 
that of a market index). 


Figure 10. Higher costs make for unhappy news: Studies document effects on performance 
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Sources: Vanguard calculations, using data from Morningstar, Inc. 


Figure 11. Lower costs can support higher returns


Average annual returns over the ten years through 2016


Figure 12. Asset-weighted expense ratios of active and index investments


Average expense ratio as of December 31, 2016


Investment type Actively managed funds Index funds ETFs


U.S. stocks


Large-cap 0.72% 0.09% 0.13%


Mid-cap 0.89 0.14 0.21


Small-cap 0.93 0.15 0.17


U.S. sectors
Industry sectors 0.91 0.27 0.29


Real estate 0.87 0.38 0.43


International stocks
Developed market 0.84 0.14 0.24


Emerging market 1.02 0.20 0.35


U.S. bonds
Corporate 0.50 0.08 0.11


Government 0.42 0.29 0.14


Notes: “Asset-weighted” means that the averages are based on the expenses incurred by each invested dollar. Thus, a fund with sizable assets will have a greater 
impact on the average than a smaller fund. ETF expenses reflect indexed ETFs only. We excluded “active ETFs” because they have a different investment objective 
from indexed ETFs.  


Sources: Vanguard calculations, using data from Morningstar, Inc.
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fund industry. As a result, indexed investment strategies can actually give investors the 


opportunity to outperform higher-cost active managers—even though an index fund simply 


seeks to track a market benchmark, not to exceed it. Although some actively managed 


funds have low costs, as a group they tend to have higher expenses. This is because of 


the research required to select securities for purchase and the generally higher portfolio 


turnover associated with trying to beat a benchmark.7


There is much data to support the outperformance of indexed strategies, especially over 


the long term, across various asset classes and sub-asset classes. Figure 13 shows 


the percentage of actively managed funds that have outperformed the benchmarks for 


common asset categories over the ten years through 2016. It provides the results in two 


Notes: Data cover the ten years ended December 31, 2016. The actively managed funds are those listed in the respective Morningstar categories.  


Sources: Vanguard and Morningstar, Inc.
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Figure 13. Percentage of active funds outperforming their prospectus benchmark over ten years through December 2016


7  Turnover, or the buying and selling of securities within a fund, results in transaction costs such as commissions, bid-ask spreads, and opportunity cost. These 
costs, which are incurred by every fund, are not spelled out for investors but do detract from net returns. For example, a mutual fund with abnormally high turnover 
would be likely to incur large trading costs. All else equal, the impact of these costs would reduce total returns realized by the investors in the fund.
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ways: first, measuring only those funds that survived for the entire decade; and second, 


including the funds that disappeared along the way.8 The chart shows how difficult it can 


be for active managers to outperform index funds. The results are especially telling when 


they account for funds that were closed or merged during the ten-year period. Research 


has shown that low costs, inherent in passive investing, are a key driver in the long-term 


outperformance of indexed portfolios (Harbron et al., 2016).


Tax-management strategies can enhance after-tax returns


Taxes are another potentially significant cost. For many investors, it may be possible 


to reduce the impact by allocating investments strategically among taxable and tax-


advantaged accounts. The objective of this “asset location” approach is to hold relatively 


tax-efficient investments, such as broad-market stock index funds or ETFs, in taxable 


accounts while keeping tax-inefficient investments, such as taxable bonds, in retirement 


accounts. In the fixed income markets, tax-sensitive investors with higher incomes can 


consider tax-exempt municipal bonds in nonretirement accounts.9


The key takeaway


Investors cannot control the markets, but they can often control what they pay to invest. 


And that can make an enormous difference over time. The lower your costs, the greater 


your share of an investment’s return, and the greater the potential impact of compounding. 


Further, as we have shown, research suggests that lower-cost investments have tended to 


outperform higher-cost alternatives. 


8 For additional analysis regarding the performance of funds that have been closed, see Schlanger and Philips (2013). 


9  See Jaconetti (2007) for an in-depth discussion of asset location, and Donaldson and Kinniry (2008) for a discussion of tax-efficient investing.
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Maintain perspective and long-term discipline.


Investing can provoke strong emotions. In the face of market turmoil, 


some investors may find themselves making impulsive decisions or, 


conversely, becoming paralyzed, unable to implement an investment 


strategy or rebalance a portfolio as needed. Discipline and perspective 


are the qualities that can help investors remain committed to their long-


term investment programs through periods of market uncertainty.


  Here we show the benefits of a disciplined approach to investing and the cost  


of allowing emotional impulse to undermine it. We provide evidence that:


■■ Enforcing an asset allocation through periodic rebalancing can help manage a 


portfolio’s risk.


■■ Spontaneous departures from such an allocation can be costly.


■■ Attempts to outguess the market rarely pay.


■■ Chasing winners often leads to a dead end.


■■ Simply contributing more money toward an investment goal can be a surprisingly 


powerful tool.


Discipline







The case for discipline


Although the asset allocation decision is one of the cornerstones for achieving an objective,  


it only works if the allocation is adhered to over time and through varying market environ-


ments. Periodic rebalancing will be necessary to bring the portfolio back into line with 


the allocation designed for the objective. In a 2015 paper, Jaconetti, Kinniry, and Zilbering 


concluded that for most broadly diversified portfolios, the asset allocation should be checked 


annually or semiannually, and the portfolio should be rebalanced if it has deviated more than  


5 percentage points from the target.


Of course, deviations resulting from market movements offer an opportunity to revalidate the 


targeted asset allocation. However, abandoning an investment policy simply because of these 


movements can harm progress toward an objective. Figure 14 shows how an investor’s risk 


exposure can grow unintentionally when a portfolio is left to drift during a bull market.  
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Figure 14. The importance of maintaining discipline: Failure to rebalance can increase an investor’s exposure to risk


Changes in stock exposure for a rebalanced portfolio and a “drifting portfolio,” 2003–2016
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Notes: The initial allocation for both portfolios is 42% U.S. stocks, 18% international stocks, and 40% U.S. bonds. The rebalanced portfolio is returned to this 
allocation at the end of each June and December. Returns for the U.S. stock allocation are based on the Dow Jones U.S. Total Stock Market Index. Returns for the 
international stock allocation are based on the MSCI All Country World Index ex USA, and returns for the bond allocation are based on the Bloomberg Barclays U.S. 
Aggregate Bond Index. 


Sources: Vanguard, using data provided by Thomson Reuters Datastream.
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It compares the stock exposures of two portfolios—one that is never rebalanced and 


one that is rebalanced twice a year—over changing market environments since early 


2003. Both of these hypothetical portfolios start at 60% stocks, 40% bonds, but 


four years later the “drifting” portfolio has moved to 75% stocks. That much equity 


exposure might seem appealing during a bull market, but by late 2007 the portfolio 


would have faced significantly greater downside risk as the financial crisis began. 


Figure 15 shows the impact of fleeing an asset allocation during a bear market for 


equities. In this example, the investor moves out of equities on February 28, 2009, to 


avoid further losses. While the 100% fixed income portfolio experienced less volatility, 


the investor who chose to stay with the original asset allocation recovered most 


completely from the 2009 setback to earn a superior return.


Notes: October 31, 2007, represents the equity peak of the period, and has been indexed to 100. It is assumed that all dividends and income are reinvested in the 
respective index. The initial allocation for both portfolios is 42% U.S. stocks, 18% international stocks, and 40% U.S. bonds. The rebalanced portfolio is returned to 
this allocation at month end. Returns for the U.S. stock allocation are based on the MSCI US Broad Market Index. Returns for the international stock allocation are 
based on the MSCI All Country World Index ex USA. Returns for the bond allocation are based on the Barclays U.S. Aggregate Bond Index, and returns for the cash 
allocation are based on the Citigroup 3-month U.S. Treasury Bill Index.


Sources: Vanguard, using data provided by Thomson Reuters Datastream.
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Figure 15. The importance of maintaining discipline: Reacting to market volatility can jeopardize return


What if the “drifting” investor fled from equities after the 2008 plunge and invested 100% in either fixed income or cash?
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It’s understandable that during the losses and uncertainties of a bear market in stocks, 


many investors will find it counterintuitive to rebalance by selling their best-performing 


assets (typically bonds) and committing more capital to underperforming assets  


(such as stocks). But history shows that the worst market declines have led to  


some of the best opportunities for buying stocks. Investors who did not rebalance 


their portfolios by increasing their stock holdings at these difficult times not only 


may have missed out on subsequent equity returns but also may have hampered 


their progress toward long-term investment goals—the target for which their asset 


allocation was originally devised.


Ignore the temptation to alter allocations


In volatile markets, with very visible winners and losers, market-timing is another 


dangerous temptation. The appeal of market-timing—altering a portfolio’s asset 


allocation in response to short-term market developments—is strong. This is because 


of hindsight: An analysis of past returns indicates that taking advantage of market 


shifts could result in substantial rewards. However, the opportunities that are clear in 


retrospect are rarely visible in prospect.


Indeed, Vanguard research has shown that while it is possible for a market-


timing strategy to add value from time to time, on average these strategies have 


not consistently produced returns exceeding market benchmarks (Stockton and 


Shtekhman, 2010). Vanguard is not alone in this finding. Empirical research conducted 


in both academia and the financial industry has repeatedly shown that the average 


professional investor persistently fails to time the market successfully. Figure 16, 


on page 28, lists nine studies making this point, starting in 1966, when J.L. Treynor 


and Kay Mazuy analyzed 57 mutual funds and found that only one showed significant 


market-timing ability.
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Figure 17 looks at the record of market-timing mutual funds since 1997. Presumably, 


most such funds are run by sophisticated investment managers with data, tools, time, 


and experience on their side. Generally speaking, their common objective is to outperform 


a benchmark in any market environment. To do this, the managers may be authorized to 


invest in any asset class or sub-asset class of their choosing, at any time. Figure 17 shows 


the record of these “flexible-allocation funds” since 1997 in five distinct periods—three bull 


markets and two bear markets. We compare them against a broad benchmark consisting  


of U.S. and non-U.S. stocks and U.S. bonds.


An important conclusion can be drawn from this analysis: In only one period did a majority 


of the flexible-allocation funds outperform the balanced benchmark. The lesson? If market 


timing is difficult for professional managers with all their advantages, investors without such 


advantages should think twice before altering a thoughtfully designed portfolio.10


Figure 16. Casualties of market-timing


These are groups found to have failed, on average, to successfully time the markets, along with the researchers responsible for the findings.  


(All the studies are listed in the References.)


Asset allocation funds Becker et al. 1999


Investment clubs Barber and Odean 2000


Pension funds Coggin and Hunter 1983


Investment newsletters Graham and Harvey 1996


Mutual funds


Chang and Lewellen 1984


Henriksson and Merton 1981


Kon 1983


Treynor and Mazuy 1966


Professional market-timers Chance and Hemler 2001


10  For more on the performance of flexible-allocation funds, see Shtekhman et al. (2014).
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As Figures 16 and 17 show, the failure of market-timing strategies has not been limited to 


mutual funds. Investment newsletters, pension funds, investment clubs, and professional 


market-timers have also failed to demonstrate consistent success. Why is success so elusive? 


In a word—uncertainty. In reasonably efficient financial markets, the short-term direction 


of asset prices is close to random. In addition, prices can change abruptly, and the cost of 


mistiming a market move can be disastrous.


Notes: The balanced benchmark consists of the MSCI US Broad Market Index (42%), the MSCI All Country World Index ex USA (18%), and the Bloomberg  
Barclays U.S. Aggregate Bond Index (40%). Flexible-allocation funds are those defined by Morningstar as having “a largely unconstrained mandate to  
invest in a range of asset types.”


Sources: Vanguard, using data from Morningstar, Inc.


Figure 17. Market-timing versus a market benchmark: A spotty record
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Ignore the temptation to chase last year’s winner


Another component of performance chasing has to do with investment managers 


themselves. For years, academics have studied whether past performance has any predictive 


power regarding future performance. Researchers dating back to Sharpe (1966) and Jensen 


(1968) have found little or no evidence that it does. Carhart (1997) reported no evidence of 


persistence in fund outperformance after adjusting for the common Fama-French risk factors 


(size and style) as well as for momentum. More recently, in 2010, Fama and French’s  


22-year study suggested that it is extremely difficult for an actively managed investment  


fund to regularly outperform its benchmark.


Figure 18 demonstrates the challenge of using past success as a predictor of future success. 


The ten years through December 2016 were split into two five-year periods. Based on their 


performance in the first five-year period, funds were sorted into quintiles. Investors who 


selected one of the funds that had finished in the top quintile at the end of the first five-year 


period stood a significant chance of disappointment. Only 16% of these one-time all-stars 


were able to remain in the top-performing quintile for the subsequent five-year period.


This inconsistency among winners is also a reason why abandoning managers simply because 


their results have lagged can lead to further disappointment. For example, in a well-reported 


study, authors Amit Goyal and Sunil Wahal (2008) looked at U.S. institutional pension plans 


that replaced under performing managers with outperforming managers. The results were far 


different than expected. The authors found that, following termination, the fired managers 


actually outperformed the managers hired to replace them over the next three years.







Figure 18. Fund leadership is quick to change 


How the top-performing stock funds of 2011 fared in the rankings five years later
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Notes: The chart ranks all actively managed U.S. equity funds within each of the Morningstar style categories based on their excess returns  
relative to their stated benchmark during the first five years through 2011 and compares how they fared over the next five years through 2016. 


Sources: Vanguard calculations using data from Morningstar, Inc.
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Market-timing and performance chasing can be a drag on returns 


A number of studies address the conceptual difficulties of market timing. Some examine the 


records of professional market-timers. The results are discouraging for proponents of market-


timing. But what about the experience of the typical investor? Has timing been a net positive 


or negative? 
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We can answer that question indirectly by looking at the difference between fund returns  


and investor returns. Figure 19 examines the annual impact of investors’ buy/sell decisions  


on the returns they earn (investor return) relative to the returns reported by the funds they  


are invested in (fund return) across different fund categories since January 1, 2002. There 


are two key implications to be drawn from the data. First, investors generally trail the funds 


they are invested in as a result of the timing of cash flows.11 Second, the difference between 


balanced funds (to the left) and generally specialized, volatile funds (to the right) has been 


significant. Investors in these niche vehicles have often earned significantly less than the 


funds themselves—in part because many invest only after a fund starts looking “hot,”  


and thus never see the gains that got it that reputation. The data suggest that, on average,  


market-timing is hazardous to long-term investing success.


Figure 19. How investors’ returns lagged their funds’ returns, 2002–2016 


When investors chase performance, they often get there late


Notes: The average difference is calculated based on Morningstar data for investor returns and fund returns. Morningstar Investor Return™ assumes that the change 
 in a fund’s total net assets during a given period is driven by both market returns and investor cash flow. To calculate investor return, the change in net assets is 
discounted by the fund’s investment return to isolate the amount of the change driven by cash flow; then a proprietary model is used to calculate the rate of return 
that links the beginning net assets and the cash flow to the ending net assets.


Sources: Vanguard and Morningstar, Inc. Data cover the period from January 1, 2002, through December 31, 2016.
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Saving/spending > Market performance 


Increasing the savings rate can have a substantial impact on wealth accumulation (Bruno 


and Zilbering, 2011). To meet any objective, one must rely on the interaction of the portfolio’s 


initial assets, the contribution or spending rate over time, the asset allocation, and the 


return environment over the duration of the objective. Because the future market return is 


unknowable and uncontrollable, investors should instead focus on the factors that are within 


their control—namely asset allocation and the amount contributed to or spent from the 


portfolio over time.12


Figure 20 shows a simple example of the power of increasing contribution rates to meet a given 


objective. For this example we have an investor who has a goal of $500,000 (in today’s dollars 
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Figure 20. Increasing the savings rate can dramatically improve results


Years needed to reach a target using different contribution rates and market returns


Notes: The portfolio balances shown are hypothetical and do not reflect any particular investment. There is no guarantee that investors will be able to achieve similar 
rates of return. The final account balances do not reflect any taxes or penalties that might be due upon distribution. 


Source: Vanguard.
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12 It is also essential to control costs—another cornerstone of Vanguard’s investment philosophy. The time horizon may or may not be within the investor’s control.
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adjusted for inflation), invests $10,000 to start, and—in the baseline case—contributes $5,000 


each year (without adjusting for inflation). The example shows varying rates of market return.


The first set of two scenarios assumes that the contribution level is steady, with the investor 


relying more heavily on the markets to achieve the target. Simply increasing the contribution 


by 5% each year ($5,250 in year 2, $5,512 in year 3, etc.) or 10% per year significantly 


shortens the time needed to meet the $500,000 objective. Note that getting an 8% return 


while increasing savings by 5% a year produces almost the same result as getting a 4% return 


while boosting savings by 10% a year. In real-world terms, the big difference in those two 


scenarios is risk: An investor pursuing an 8% long-term return would most likely be forced  


to take on much more market risk than someone looking for 4%.


This reinforces the idea that a higher contribution rate can be a more powerful and reliable 


factor in wealth accumulation than trying for higher returns by increasing the risk exposures  


in a portfolio.


The key takeaway


Because investing evokes emotion, even sophisticated investors should arm themselves 


with a long-term perspective and a disciplined approach. Abandoning a planned investment 


strategy can be costly, and research has shown that some of the most significant derailers  


are behavioral: the failure to rebalance, the allure of market-timing, and the temptation to 


chase performance.


Far more dependable than the markets is a program of steady saving. Making regular 


contributions to a portfolio, and increasing them over time, can have a surprisingly powerful 


impact on long-term results.
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