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Appendix A — Potential portfolio outcomes 
based on industry-specific behavior patterns*

There are two key observations about these industry-
specific charts. First, while the expected (i.e., mean or 
50th percentile) return profiles of the Aggressive and 
highly diversified SmartRetirement portfolios are 

comparable, the SmartRetirement portfolio delivers a 
tighter range of outcomes, suggesting a more efficient 
use of risk. Second, the highly diversified portfolio 
helps the greatest number of participants reach their 
annuity targets for all industries included in this study.
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Appendices

* �For further details, see our supplemental industry summary sheets — available at jpmorgan.com/insight or through your JPMorgan 
representative, if not provided with this report.
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For all charts in Appendix A, results are based on JPMorgan Asset Management Long-Term Capital Market Return Assumptions, 2006, JPMorgan 
Asset Management and industry prospectuses.  All dollar values are inflation-adjusted.

Interpreting  exhibited results:

These charts show the range of outcomes (i.e., expected account balances at retirement) from scenario testing of four target 
date fund designs, based on JPMorgan’s industry behavior and capital market assumptions. 

The colored box for each fund design marks the 25th, 50th and 75th percentile outcomes, from top (best) to bottom (worst). 
The vertical black lines reaching out from the top and bottom of the box show the range of outcomes up to the 5th and down 
to the 95th percentile.

For each industry, the horizontal red line marks the target account balance needed to achieve income replacement. 

(See Appendices B and C for JPMorgan Asset Management Capital Market Assumptions — 2006 and the calculation of 
income replacement targets.)
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U.S. Cash 	 4.25%	 Higher real short-term rates than in recent years, as Fed needs to work hard to contain inflation.
U.S. Treasuries (10-yr) TR	 4.75%	 10-yr yields to rise toward equilibrium level of 5.25%, but decline in bond prices to hurt returns as 
		  yields rise.
U.S. Aggregate TR	 5.25%	 Spreads near equilibrium, but rise in Treasury yields to hurt returns until adjustment is complete.
U.S. Long Duration Govt/Corp	 5.25%	 Bond yields expected to rise, but search for yield expected to put cap on longer term rates.
U.S. TIPS TR (nominal)	 4.75%	 Real yields expected to rise, hurting returns in early years. 
U.S. High Yield TR	 7.25%	 Spreads assumed to widen from current historically low levels. Some haircut to returns from expected 		
		  defaults.
Non-U.S. World Govt. Bond  
Index TR (local currency) 	 3.00%	 Bond yields expected to rise, hurting returns in early years. 
Non-U.S. World Govt. Bond 	 4.75%	 Decline in the dollar (particularly against Japan, whose weight in WGBI is large) to provide an average 		
Index TR (USD) 		  175bp per annum boost to returns. 
Emerging Market Debt TR	 7.50%	 Spreads assumed to widen, but by less than High Yield; assumes secularly improving credit quality of 
		  EM universe.
U.S. Municipal TR	 4.00%	 Bond yields expected to rise, hurting returns in early years. 

U.S. Large Cap TR	 7.25%	 Sum of below building blocks (EPS Growth + Dividend Yield + Impact of Changes in P/E Multiples).
U.S. Large Cap EPS Growth	 5.50%	 Boost from productivity acceleration is waning. EPS growth expected to be slightly below nominal GDP 		
		  growth.
U.S. Large Cap Dividend Yield	 2.25%	 Dividend payout ratios expected to rise.
U.S. Large Cap P/E Impact on Return	 -0.50%	 Expect minor amount of multiple contraction, taking multiples back toward averages of past low inflation 	
		  periods.
U.S. Mid Cap TR	 7.50%	 25 bps premium over Large-Cap. Small-Caps have become comparatively expensive and no longer appear to 
U.S. Small Cap TR	 7.50%	 warrant a return premium relative to Mid-Caps. 
U.S. Large Cap Growth TR	 7.00%	 Value expected to outperform growth over long time periods.
U.S. Large Cap Value TR	 7.50%
EAFE TR (local currency)	 7.75%	 Non-U.S. economic and (especially) profit performance expected to improve, fueling a small rise in P/E 		
		  multiples. 
EAFE TR (USD)	 8.75%	 Decline in the dollar (particularly against Japan) to provide an average 100bp per annum boost to USD 		
		  EAFE returns.
Emerging Market Equity TR (USD)	 8.75%	 Improved economic and profit performance by EM economies. Currencies likely to rise over time vs. USD.

Expected 10–15 
year annualized 

compound  
USD returns Rationale

U.S. Inflation	 2.50%	 Inflation to remain generally well-contained, but risks are to the upside given tight supply-demand balance 	
		  in energy.
U.S. Real GDP	 3.25%	 Productivity growth expected to remain strong, but below the exceptional gains of recent years.

Private Equity TR (Industry median)	 8.50%	 Forecast is modestly above those on higher-risk categories of public equity. Only top quartile managers can 	
		  be expected to substantially beat public market returns. (See note below.) 
U.S. Direct Real Estate (unlevered)	 6.75%	 Less than equity return, more than fixed income. Reflects strong operating income yields.
REITs	 7.00%	 A bit higher than return on direct real estate due to leverage. Premium constrained due to comparatively 		
		  expensive REIT valuations. 
Hedge Fund (non-directional) TR	 5.75%	 Hedge Funds to deliver only moderate returns but with comparatively low risk. Top managers expected to 	
Hedge Fund (directional) TR	 7.00%	 beat these returns. (See note below.)  

Note:  Private Equity and Hedge Funds are unlike other asset classes shown above, in that there is no underlying investible index. The return estimates shown above for these assets 
are our estimates of industry medians; the dispersion of returns among different managers in these asset classes is typically far wider than in traditional assets. Given the complex 
risk-reward tradeoff in these assets, we counsel clients to rely on judgment rather than quantitative optimization approaches in setting strategic allocations to these asset classes. 
Please note all information shown is based on assumptions; therefore, exclusive reliance on these assumptions is incomplete and not advised. The assumptions should not be relied 
upon as a recommendation to invest in any particular asset class. The individual asset class assumptions are not a promise of future performance. Note that these asset class 
assumptions are passive-only; they do not consider the impact of active management. Return estimates are on a compound or internal rate of return (IRR) basis. Equivalent 
arithmetic averages, as well as additional notes, are shown on the next page.
* �JPMorgan Asset Management’s long-term capital market return assumptions as of November 30, 2005 were used in this and our earlier research report on target date funds.  

For our latest assumptions, as of November 30, 2007, please visit our website at jpmorgan.com/insight or contact your JPMorgan representative.

Appendix B: JPMorgan Asset Management long-term capital market return assumptions*

As of November 30, 2005*
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(continued from prior page)
Expected returns employ proprietary projections of the “equilibrium” returns of each asset class (as well as equilibrium estimates of their future volatility). We estimate the 
“equilibrium” performance of an asset class or strategy by analyzing current economic and market conditions and historical market trends. Equilibrium estimates represent our 
projection of the central tendency (going out over a very long time period) around which market returns may fluctuate, because they reflect what we believe is the value inherent in 
each market. It is possible that actual returns will vary considerably from this equilibrium, even for a number of years. References to future returns for either asset allocation 
strategies or asset classes are not promises or even estimates of actual returns a client portfolio may achieve. 
Opinions and estimates offered constitute our judgment and are subject to change without notice, as are statements of financial market trends, which are based on current market 
conditions. We believe the information provided here is reliable, but do not warrant its accuracy or completeness. This material is not intended as an offer or solicitation for the 
purchase or sale of any financial instrument. The views and strategies described may not be suitable for all investors. This material has been prepared for information purposes only, 
and is not intended to provide, and should not be relied on for, accounting, legal or tax advice.
* �JPMorgan Asset Management’s long-term capital market return assumptions as of November 30, 2005 were used in this and our earlier research report on target date funds.  

For our latest assumptions, as of November 30, 2007, please visit our website at jpmorgan.com/insight or contact your JPMorgan representative.
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U.S. Inflation	 1.0%	2.50%	 2.50%	 1.00

U.S. Cash	 0.5%	4.25%	 4.25%	 0.00	 1.00

U.S. Treasury Index	 4.7%	4.50%	 4.60%	 -0.08	 0.11	 1.00

U.S. TIPS	 4.9%	4.75%	 4.87%	 0.07	 -0.06	 0.77	 1.00

U.S. Aggregate 	 3.7%	5.25%	 5.32%	 -0.09	 0.12	 0.97	 0.75	 1.00																				                  

U.S. Municipal 	 3.3%	4.00%	 4.05%	 -0.09	 0.08	 0.87	 0.72	 0.88	 1.00																			                 

U.S. Long Duration  

Govt./Corp.	 8.0%	5.25%	 5.55%	 -0.14	 0.02	 0.95	 0.77	 0.96	 0.86	 1.00																		                

U.S. High Yield	 10.0%	7.25%	 7.71%	 -0.13	 -0.11	 0.00	 0.04	 0.14	 0.14	 0.22	 1.00																	               

Non-U.S. World Govt. 

(hedged)	 2.6%	4.75%	 4.78%	 -0.03	 0.30	 0.73	 0.52	 0.72	 0.65	 0.70	 0.05	 1.00																              

Non-U.S. World Govt.

(unhedged)	 8.1%	4.75%	 5.06%	 -0.07	 -0.18	 0.43	 0.41	 0.42	 0.39	 0.38	 0.00	 0.32	 1.00															             

Emerging Market Debt	 14.4%	7.50%	 8.44%	 0.03	 0.00	 0.08	 0.17	 0.18	 0.16	 0.19	 0.49	 0.13	 0.04	 1.00														            

U.S. Large Cap	 15.6%	7.25%	 8.36%	 -0.10	 0.05	 -0.19	-0.16	 -0.07	-0.11	 -0.04	 0.49	 -0.06	-0.04	 0.55	 1.00													           

U.S. Large Cap Value	 14.5%	7.50%	 8.46%	 -0.10	 0.04	 -0.18	-0.11	 -0.07	-0.11	 -0.04	 0.45	 -0.02	 0.00	 0.55	 0.90	 1.00												          

U.S. Large Cap Growth	 19.6%	7.00%	 8.73%	 -0.08	 0.04	 -0.18	-0.18	 -0.08	-0.12	 -0.05	 0.47	 -0.11	-0.06	 0.49	 0.94	 0.71	 1.00											         

U.S. Mid Cap	 17.6%	7.50%	 8.89%	 -0.11	 0.02	 -0.20	-0.13	 -0.11	-0.12	 -0.07	 0.49	 -0.15	 0.01	 0.57	 0.86	 0.82	 0.82	 1.00										        

U.S. Small Cap	 20.2%	7.50%	 9.32%	 -0.11	 -0.04	 -0.24	-0.16	 -0.14	-0.15	 -0.09	 0.53	 -0.16	 0.00	 0.53	 0.71	 0.61	 0.74	 0.88	 1.00									       

EAFE (unhedged)	 14.9%	8.75%	 9.74%	 -0.08	 -0.11	 -0.22	-0.13	 -0.13	-0.12	 -0.09	 0.46	 -0.15	 0.20	 0.53	 0.79	 0.71	 0.74	 0.75	 0.71	 1.00								      

EAFE (hedged)	 14.8%	8.75%	 9.74%	 -0.04	 0.05	 -0.33	-0.26	 -0.23	-0.23	 -0.17	 0.48	 -0.17	-0.26	 0.54	 0.81	 0.72	 0.77	 0.73	 0.69	 0.85	 1.00							     

Emerging Market  

Equity	 23.6%	8.75%	11.18%	-0.03	 -0.19	 -0.29	-0.12	 -0.19	-0.16	 -0.15	 0.52	 -0.20	-0.04	 0.68	 0.70	 0.64	 0.67	 0.73	 0.72	 0.75	 0.74	1.00						    

REITs	 13.6%	7.00%	 7.85%	 -0.03	 -0.08	 -0.02	 0.11	 0.04	 0.09	 0.07	 0.31	 0.08	 0.16	 0.38	 0.29	 0.42	 0.18	 0.40	 0.45	 0.29	 0.22	0.37	 1.00					   

U.S. Direct Real Estate	 7.1%	6.75%	 6.99%	 -0.05	 0.15	 0.25	 0.22	 0.29	 0.26	 0.28	 0.19	 0.26	 0.14	 0.26	 0.25	 0.28	 0.20	 0.26	 0.23	 0.18	 0.15	0.16	 0.40	 1.00				  

Hedge Fund 	 6.0%	6.50%	 6.67%	 0.01	 0.06	 -0.08	-0.03	 -0.01	 0.02	 0.03	 0.45	 -0.01	-0.13	 0.59	 0.54	 0.43	 0.57	 0.61	 0.69	 0.57	 0.63	0.65	 0.26	 0.18	 1.00			 

Hedge Fund 

(non-directional) 	 4.0%	5.75%	 5.83%	 -0.03	 0.35	 -0.04	 0.03	 0.04	 0.04	 0.05	 0.48	 0.04	-0.08	 0.55	 0.45	 0.44	 0.41	 0.52	 0.54	 0.37	 0.43	0.41	 0.29	 0.23	 0.67	 1.00		

Hedge Fund (directional) 	7.0%	7.00%	 7.23%	 -0.02	 0.01	 -0.13	-0.04	 -0.04	-0.01	 0.00	 0.53	 -0.05	-0.04	 0.64	 0.67	 0.56	 0.68	 0.75	 0.82	 0.69	 0.71	0.73	 0.35	 0.22	 0.85	 0.65	1.00	

Private Equity	 30.0%	8.50%	12.30%	-0.05	 -0.08	 -0.21	-0.12	 -0.12	-0.10	 -0.06	 0.53	 -0.18	-0.02	 0.46	 0.56	 0.40	 0.64	 0.70	 0.91	 0.60	 0.59	0.67	 0.33	 0.16	 0.60	 0.52	0.82	1.00
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Appendix B: JPMorgan Asset Management long-term capital market return assumptions (continued)*

As of November 30, 2005*
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Appendix C — Income Replacement Summary

Although salary levels over the course of a partici-
pant’s career determine the dollar amounts he or she 
is contributing every year into a 401(k), the salary 
level obtained by the date of retirement determines 
the lifestyle to which he or she has become accus-
tomed and the amount of wealth on which he or she 
will need to live.

Research on retirement has concluded that the living 
expenses required to maintain a working year’s life-
style in retirement decrease significantly. There are 
many factors that lead to the decline in required 
gross income, such as a decline in income taxes, the 
start of social security benefits, the elimination of 
many working expenses and the culmination of 
many savings goals (such as retirement). On average, 
an individual will need to replace around 80% (or 
need an 80% replacement ratio) of their working 
income in retirement to maintain his or her former 
standard of living.1

However, many of the factors that help determine the 
amount of income replacement needed depend on an 
individual’s circumstances. One major factor that will 
alter the required level of income replacement is the 
individual’s salary that is to be partially replaced. At 
lower levels of income, a small replacement ratio is 
required, due to lower income tax rates in retirement 
and proportionally greater Social Security benefits. For 
working incomes of around $65,000, the total replace-
ment ratio is only 75% and Social Security replaces 
around 40%, so the remaining replacement rate 
declines to about 35%. However, for higher working 
incomes of around $80,000, the total replacement ratio 

increases to 77%, but Social Security benefits currently 
replace only 35% of income. This leaves 42% of work-
ing income to be replaced by alternate savings, such as 
an individual’s 401(k) plan.

Income replacement can also be expressed as a target 
portfolio level — the minimum amount needed, 
hypothetically, to purchase an annuity that would 
provide the required level of income replacement for 
life. Estimates of the lump sums can differ, depend-
ing on the return embedded in the annuity and 
whether the income stream adjusts with inflation. 
Although there are a number of methods for measur-
ing the value of a portfolio at retirement, we use the 
price of an annuity to derive an equal measure for 
the 401(k) balance needed to provide a minimum 
income replacement level.

In our analyses, we observed sub-populations of retirees 
earning a wide range of final salaries. The average 
across the population was approximately $65,000, but 
ranged from $50,000 to over $80,000 across industry 
groups. Market prices of annuities replacing 35% of 
the average $65,000 income were about $400,000 in 
late 2006. Alternatively, final salaries of $80,000 
would require around $550,000 to replace around 
42% of that income.2 Of course, there are many addi-
tional factors that can alter an individual’s required 
income replacement, such as medical expenses, addi-
tional savings, or continued employment. We take the 
view that structuring target date strategies to accom-
modate such highly unpredictable and diverse post-
retirement cash flows could lead to poor target date 
fund design. We believe a more prudent approach is to 
help as many participants as possible meet the basic 
income replacement goal defined in this paper. 

1	 The Aon Consulting/Georgia State University 2004 Retirement Income Replacement Ratio Study, Aon Consulting.
2	 Our analysis assumes a 5% return and a 2.5% inflation rate. Academic research and industry pricing center around these numbers but can vary 

dramatically. Annuity amounts are inflation-adjusted to represent today’s dollars.



Opinions, estimates, assumptions and simulations offered constitute our judgment and are subject to change without notice, as are 
statements of financial market trends, which are based on current market conditions. We believe the information provided here is 
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