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I. Executive Summary

The goal of this research project is (i) to evaluate the historical returns, variance and correlations of six asset classes over the 1987-2002 investment period, (ii) to characterize the time period’s regimes based on certain key financial and economic indicators and regress the asset class returns and these indicators to create investment “views”, (iii) to incorporate these investment “views” into the Black-Litterman (“BL”) framework to assess whether we can ultimately improve the market equilibrium efficient frontier (the “BL Equilibrium Portfolio”), and (iv) to provide insight as to how an investor can improve portfolio returns moving forward by evaluating current views in the marketplace today.  

Our primary conclusions are that an understanding of economic and financial indicators can help to improve the performance of a balanced portfolio, i.e. the change in equity market volatility, the VIX, and using a model such as Black-Litterman to tilt the portfolio toward uncovered views helps to ground intuition with quantitative science.  Quantitative modeling in itself is not enough, as investors must ultimately make judgment calls to counter new forthcoming reactions in the market.  The combination of both qualitative intuition assessments with quantitative modeling analysis, however, will directly improve the investor’s decision process and indirectly continue the development of financial markets toward realization of efficiency.

II. Project Introduction

Our analysis focuses on six domestic asset classes, which were chosen to represent large cap equity, small cap equity, real estate, corporate bonds, government 10+ year bonds, and U.S. Government 1-10 year bonds.  International equities and international bonds were excluded from this analysis.  We used weekly and monthly historical data on each of these assets classes from 1987 through 2002.  Based on the historical asset returns, in conjunction with the market capitalization of the respective asset classes, a simplistic approach to asset allocation shows the following BL Equilibrium Portfolio for the entire 1987-2002 time period:  

	Investment Class
	BL Equilibrium Portfolio Allocation

	Russell 1000
	5.80%

	Russell 2000
	63.07%

	NAREIT
	0.99%

	Corporate
	16.54%

	U.S Government 10+ Year
	3.61%

	U.S. Government 1-10 Year
	9.69%

	  Total Investment
	100.0%

	  Portfolio Return / Std. Dev. / Sharpe
	8.94% / 11.38% / 0.0388


In an attempt to evaluate whether certain “views” can ultimately improve portfolio returns using the BL framework, we divided the 1987-2002 time period of data into six  “regimes”.  The regimes were determined in part by what type of business cycle the U.S. economy was experiencing, and in part by the movements of the Federal Funds Rate. Within each regime, we evaluated trends with respect to leading financial and market indicators, and regressed the asset class returns against those indicators to evaluate potential economic relationships. Those indicators, which ultimately appeared to have statistically significant relationships in multiple regimes, included: the change in VIX (“(VIX”), the change in corporate AAA spreads (“(AA Spreads”) and the change in corporate BBB spreads (“(BBB Spreads”).  Ultimately, it is around these types of statistically significant relationships that we focus more detailed regression and intuitive analyses, and formulate investment views for each regime. In general, these views include a combination of: (i) directional beliefs (i.e. asset X’s return will move up or down based on the up or down movement of an underlying economic indicator Y), and/or (ii) relative views among certain assets (i.e. asset X’s return will move up or down relative to the up or down movement of asset Y’s return).
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After incorporating our views into the BL model, we were able to create an investment portfolio that would have outperformed the BL Equilibrium Portfolio within each specific regime. Such outperfomance was measured and compared not only on the basis of average return / standard deviation over each regime, but more importantly, on the basis of each portfolio’s Sharpe Ratio [(rportfolio – rf)/σportfolio].  To simplify our analysis, the portfolios were constructed for the start of each regime and the position was held constant for the duration of the regime.  Furthermore, if we would have re-balanced our portfolio over the 1987-2002 time period based on our portfolio allocations inclusive of views for each regime, our rebalanced portfolio over this time period would have outperformed the BL Equilibrium Portfolio detailed above.  The BL Equilibrium Portfolio over this 15-year period shows an expected annual return of 8.94% (or 0.17% weekly). The regime-rebalanced portfolio inclusive of our views, as detailed in a subsequent section, has a total annual return of 10.6% (or 0.20% weekly) for the 15 year period, translating to a 1.76% improvement over the market allocations. 
 

As importantly, however, we demonstrate the effect of certain portfolio reallocations over time that would have otherwise improved the portfolio’s performance in each of the respective regimes.  These reallocations are a function of our investment views, and may provide some useful insight as to what portfolio allocations may be prudent based on the expected movements of key indicators in the future, and/or based on the relative movements of the various asset classes.  Ultimately, by formulating views, an investor should be able to capitalize on the central feature of the BL approach, which is based on the notion that investors should take the most risk where they have the strongest views
.  Provided such views are correct, it is possible to create portfolios that will outperform the BL Equilibrium Portfolio on a risk-adjusted basis.

III. Asset Class Descriptions

We selected six asset classes for our analysis.  U.S. T-Bill returns were used as a proxy for our risk free investment. The six asset classes, and the corresponding index used to represent each respective class is summarized in the following table:

	Asset Class1
	Representative Index
	Years of Data

	Large cap domestic equity
	Russell 1000
	15

	Small cap domestic equity
	Russell 2000
	15

	Domestic real estate
	NAREIT
	15

	Domestic corporate fixed income
	Corporate Bonds
	15

	Domestic government long-term fixed income
	U.S Gov’t 10+ Year
	15

	Domestic government short-term fixed income
	U.S. Gov’t 1-10 Year
	15

	         Cash-Proxy
	U.S. T-Bills
	15

	1 Although international equities and debt collectively represent a significant portion of the overall world investment portfolio, these asset classes were not used in our analysis.  Given the scope of this project, we decided to focus on domestic investment, wherein we generally found more comprehensive sets of data.


The index levels of each asset class, relative to each of the six economic regimes are graphically illustrated in Appendix 2.  A brief description of each representative index is as follows:

Russell 1000® Index

A comprehensive large-cap index measuring the performance of the largest 1,000 U.S. incorporated companies, the Russell 1000® Index is reconstituted completely on an annual basis to ensure the index measures the large cap segment consistently and objectively over time. Each security in the Russell 1000 is float-adjusted market capitalization-weighted to ensure investable positions. The Russell 1000 measures the performance of the 1,000 largest companies in the Russell 3000 Index, and represents approximately 92% of the total market capitalization of the Russell 3000 Index.

Russell 2000® Index
Measures the performance of the 2,000 smallest companies in the Russell 3000 Index, which represents approximately 8% of the total market capitalization of the Russell 3000 Index.

NAREIT (National Association of Real Estate Investment Trusts)
The NAREIT Composite Index includes all REITs trading on the New York Stock Exchange, the NASDAQ National Market System and the American Stock Exchange.  Since 1972, it has been used as a benchmark to track real estate stock performance and the real estate industry.

SSB Corporate Bond Index

Citigroup’s investment grade corporate bond index with an inception date of 12/31/79.

SSB U.S. Treasury - 10+ Year Bond Index

Citigroup’s U.S. Treasury bond index of U.S. Treasury bonds with maturity greater than 10 years.  The index’s inception date is 12/31/79.

SSB U.S. Treasury – 1-10 Year Bond Index

Citigroup’s U.S. Treasury bond index of U.S. Treasury bonds with maturity between 1 and 10 years.  The index’s inception date is 12/31/79.

US. Treasury – 3-Month Bills

Citigroup’s U.S. Treasury bill index of U.S. Treasury bills with maturity of 3 months.  The index’s inception date is 12/31/79.

IV. A Breakout of Historical Regimes

Our analysis includes 15 years of data, and covers the time period starting January 1987, and ending December 2002.  This period provides a meaningful span of time within which we have experienced a wide range of economic “regimes”, including but not limited to expansion and recession. More specifically, we have divided the time period into six separate regimes, in order to assess some indication of the drivers and indicators associated with certain market trends.  Ultimately, it is from these characterizations that we formulate certain views.

A summary of the six regimes is as follows:

	TABLE 1

	Regime
	Time Period
	Key Characteristics

	Regime 1


	1987-1990

“Economic Expansion”
	· Despite the market crash in 10/87, this period can generally be characterized by economic growth and low unemployment. 

· Significant inflationary concerns.

· Alan Greenspan takes office in 1987.  

· U.S. invades Kuwait in 1990.

· Fed Funds rate of 6.00% in 1987, rising to 6.50% by year-end 1990 (7.00% at year-end 1989).

	Regime 2


	1991-1993

“Recession”
	· Rising unemployment.

· Increased real estate vacancies.

· Fed Funds rate of 6.50% in 1991, falling to 3.00% by year-end 1993.

· Signs of subdued recovery toward the end of this period.

	Regime 3


	1994-1995

“Transition Period”
	· Increased economic growth and resource utilization.

· No signs of inflation.

· Fed Funds rate of 3.00% in 1994, rising to 5.50% by year-end 1995.

	Regime 4


	1996-1999

“New Economy Period”
	· Business inventory expansion.

· Capacity growing faster than output.

· Tight labor markets with subdued price inflation.

· Rising volatility in the equity markets.
· Fed Funds rate of 5.50% in 1996, remains at 5.50% at year-end 1999 (w/temporary dip to 4.75% in late 1998/early 1998, due in part to the GM strike, and Asian currency crisis).

	Regime 5


	1999 - Mid 2000

“Irrational Exuberance”
	· FOMC concerned that the economy was at a pace that was in excess of the economy’s potential growth. 

· Inflation a concern due to overdemand and low levels of unemployment, and the related increase in the cost of labor.

· The “tech bubble” bursts in 2nd quarter 2000.
· Fed Funds rate of 4.75% in early 1999, rises to 6.50% by mid 2000.

	Regime 6


	Mid 2000 – 2002 (Present)

“Recession”
	· FOMC lowers interest rates in 2000 because of eroding profits, lower consumer confidence and rising energy prices.

· Similar risks extend through 2002.  

· Housing and Consumers continue to prop up the economy.
· Geopolitical risks and uncertainty associated with September 11th and the war with Iraq dampen business and consumer spending.
· Most recently, deflation has become a concern.
· Fed Funds rate of 6.50% at mid-year 2000, falls to 1.50% by year-end 2002.


A major determinant of each of our selected regimes specified above was monetary policy, and the actions taken by Federal Open Market Committee (“FOMC”) with respect to the underlying Federal Funds Rate.  The time period and the related regimes are shown graphically below.
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V. The Analytical Approach

To ultimately test the views and related portfolios generated for each economic regime, we first employed the BL model to generate three mean variance efficient (MVE) portfolios based on historical data leading up to the start of the regime.  In addition to the MVE portfolios, a “backward looking” portfolio was constructed to identify the best portfolio possible during each economic regime (i.e. that portfolio with the highest return, given the level of underlying risk).  When available, five years of weekly returns leading up to each regime were used to calculate the portfolios.  Each portfolio was then tested to see the returns that they generated at the end of each regime.  The first MVE portfolio was constructed using historical returns.  The second MVE portfolio was constructed using the capital asset pricing model (CAPM) expected returns.  Finally, the third MVE portfolio (the “BL Equilibrium Portfolio”) was constructed using the implied equilibrium expected returns.  The average return, standard deviation and capital asset line (“CAL”) slope were then calculated for the portfolios with the applied views as well as the three MVE portfolios described above.  The portfolios that incorporated views were then compared to the MVE portfolios.

The historical return MVE portfolio was constructed by taking the mean and standard deviation of the historical weekly returns of each asset class and entering them into the Markowitz asset allocation model.  The CAPM return MVE portfolio was created by calculating the betas of each asset class against an artificially created market portfolio.  The market portfolio was constructed using a market capitalization value weighted mix of the six asset classes.  The 3-month treasury was used as the risk free asset.  Each asset class was regressed against the market portfolio to determine the beta.  The market risk premium was then calculated to be the average return of the market portfolio minus the average return of the risk free asset leading up to each economic regime.  The final MVE portfolio, the BL Equilibrium Portfolio, was constructed using the implied equilibrium expected returns.  The returns were calculated by multiplying the market capitalization vector by the covariance matrix of the six assets and the risk aversion coefficient.  

The “backward looking” or “ideal weights” portfolio was calculated knowing the returns for each asset class for each economic regime.  The portfolio was generated using Microsoft Excel’s solver function by maximizing the portfolio return while minimizing the risk of the portfolio.  The purpose of this portfolio was to help provide some underlying intuition with respect to asset allocations within the time period being analyzed, and to identify the best possible strategy for a given period.  Short positions were allowed within each generated portfolio.

Several assumptions were made in order to test the views for each regime.  First, we assumed that in order to test the portfolio we would hold the same portfolio from the beginning to the end of each economic period.  Second, we assumed the market risk premium and risk free rate were equal to their historical averages leading up to each economic regime.

The views for each economic regime were then applied to either the CAPM or BL Equilibrium MVE portfolios.  The views were applied to the portfolio using the BL model, which adjusts the expected returns by the following equation: 
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Where:

E[R] =New (posterior) Combined Return Vector (n x 1 column vector)

τ  = Scalar

Σ = Covariance Matrix of Returns (n x n matrix)

P = Identifies the assets involved in the views (k x n matrix or 1 x n row vector in the special case of 1 view) 

Ω = Diagonal covariance matrix of error terms in expressed views representing the level of confidence in each view (k x k matrix)

П = Implied Equilibrium Return Vector (n x 1 column vector)

Q = View Vector (k x 1 column vector)

( ’ indicates the transpose and -1 indicates the inverse) 

VI. MVE Portfolios Across Regimes

With respect to general observations regarding the MVE portfolios, in almost all cases, the CAPM and Implied Equilibrium portfolios outperform the portfolios constructed from historical returns.  There seem to be no consistent differences between the CAPM MVE portfolio and the BL Equilibrium Portfolio.  The portfolios were compared by evaluating their Sharpe ratios (rportfolio – rf)/σportfolio.  A summary of all three MVE portfolios, in addition to the ideal weights portfolio, is attached as Appendix 1.  More specifically, with respect to the BL Equilibrium Portfolio, the results are summarized in the following table:

	TABLE 2

	BL Equilibrium Portfolio Allocations Across Regimes

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 1-10 Year
	Avg. Return*
	(
	Sharpe Ratio

	Regime 1
	4.94%
	51.91%
	0.20%
	16.00%
	5.77%
	21.18%
	0.1425%
	1.4%
	0.0058

	Regime 2
	3.57%
	49.26%
	0.15%
	17.81%
	6.86%
	22.35%
	0.2424%
	0.8%
	0.1110

	Regime 3
	5.31%
	49.68%
	0.41%
	15.72%
	6.34%
	22.55%
	0.2067%
	0.8%
	0.1028

	Regime 4
	6.55%
	51.33%
	0.62%
	14.39%
	5.58%
	21.53%
	0.2791%
	1.3%
	0.1392

	Regime 5
	7.36%
	4.29%
	0.86%
	11.46%
	3.86%
	12.17%
	0.1735%
	2.3%
	0.0274

	Regime 6
	6.33%
	71.70%
	0.67%
	10.75%
	3.03%
	7.52%
	-0.1629%
	2.3%
	-0.1204

	*Returns are weekly returns.


In general, there appears to be some general trends over the 15-year period in terms of portfolio allocations recommended by the BL Equilibrium Portfolio calculation.  For example, with respect to the Russell 1000, NAREIT, and U.S. Government 10+ Year Bonds, the allocations have remained relatively constant over time.  However, with respect to the Russell 2000, Corporate Bonds and the U.S. Government 1-10 Year Bonds, it appears that there has been a gradual shift away from the fixed income asset classes to the Russell 2000.  Two larger questions we attempt to answer are (i) based on historical data, are the BL Equilibrium Portfolio allocations efficient, and (ii) if we had views with respect to certain market trends and financial indicators, and those views were accurate, could we have outperformed the BL Equilibrium Portfolio results by “tilting” the BL Equilibrium Portfolio allocations toward our views.

VII. Assessing Views Across Historical Regimes

To formulate asset class views based on historical data, we used regression analysis to analyze the relationship between the six asset class monthly returns (in some cases, weekly returns) and key economic indicators which included (but were not limited to) the change in Federal Funds Rate (“(FFR”), the change in inflation (“(Inflation”), the change of VIX ((VIX), and the change of corporate AAA  spreads (“(AAA Spreads”) and BBB spreads (“(BBB Spreads”).  After identifying “statistically significant” factors (i.e. those relationships with p-values within 5%), we used the regression equation to help formulate some ultimate views for each regime.   Appendix 3 explains in more detail our regression approach to historical data, and illustrates several of the more relevant regressions we found within each regime.  The ultimate effect of our views created from these regressions, after incorporating such views into the BL model, is summarized below.

Regime 1 Analysis (1987-1990 / Economic Expansion): 

Despite the crash in 1987, this is an expansion period. The Fed Funds Rate is rising, and inflation is a concern. The BL Equilibrium Portfolio recommends a 4.9% allocation to Russell 1000 and 51.9% to the Russell 2000, or approximately 56.9% to fixed income.

Based on our regression analysis of certain indicators (see Appendix 3), we have found a significant relationship between the (VIX, and the return of the Russell 1000. We also see that the correlation is 75%.  In general, although the betas of the regression indicate that increased volatility should indicate higher returns for this equity asset class, based on this statistical relationship, we have incorporated a view into the BL model to reflect the belief that, during this particular regime, we expect decreased returns when investing in the Russell 1000. This is largely due to the fact that the average returns for the Russell 1000 during this period were negative, and accordingly, our ultimate view of the Russell 1000 is less optimistic. After incorporating our views, we show the following comparative portfolio results:

	TABLE 2

	Regime 1 – Comparative Portfolio Allocations

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t

1-10 Year
	Avg Return
	(
	Sharpe Ratio

	Historical Weights
	-0.75%
	-1.11%
	19.39%
	-88.82%
	16.99%
	154.31%
	0.10%
	0.23%
	-0.1660

	
	
	
	
	
	
	
	
	
	

	CAPM Weights
	
	
	
	
	
	
	
	
	13.88%

	BL CAPM
	
	
	
	
	
	
	
	
	9.51%

	
	
	
	
	
	
	
	
	
	

	BL Equilibrium Portfolio
	4.94%
	51.91%
	0.20%
	16.00%
	5.77%
	21.18%
	0.14%
	1.38%
	0.0058

	BL Portfolio with Views
	-2.09%
	55.75%
	0.21%
	17.19%
	6.19%
	22.75%
	0.15%
	1.34%
	0.0013

	Ideal Weights
	0.87%
	0.06%
	-1.95%
	7.96%
	-54.57%
	147.63%
	0.15%
	0.12%
	0.1416


As shown in Table 2, inclusive of our view, the BL model shifts the BL Equilibrium Portfolio in such a way to include slightly lower allocations to the Russell 1000, with increased allocations to the Russell 2000.  In general, volatility within Regime 1 seemed to be high, again intuitively suggesting some potential to earn higher returns via increased investment in equities.  What we have illustrated above is that by taking a view that Russell 1000 will underperform the other asset classes on a relative basis, we can in fact improve upon Regime 1’s BL Equilibrium Portfolio return.

Regime 2 Analysis (1991-1993 / Recession): 

This is a period of recession. The Fed Funds rate is falling, and indicators show that unemployment is increasing and real estate fundamentals are weak.  Accordingly, it makes intuitive sense that the BL Equilibrium Portfolio output shown in Table 1 recommends an increased allocation to fixed income (i.e. Corporate Bonds, 10-Year Treasuries, and 1-10 Year Treasuries) relative to those allocations recommended for Regime 1. As interest rates fall, the price (and presumably the return) of bonds rises. The model also recommends a slight decline in allocation to real estate (albeit, the reduction is very small, or by only 0.05%).

Regime 2’s regressions show a statistically significant relationship between the changes in monthly return of fixed income (for the Corporate Bond, 10+ Year Treasury, and 1-10 Year Treasury Indices) relative to the (VIX (see Appendix 3).  The betas of these three regressions suggest that, relative to a decrease in underlying volatility, the change in monthly returns of each of these respective asset classes is expected to rise.  As shown in the graphs attached in Appendix 3, this trend is further supported, as the change in monthly asset returns seemingly moves in opposite directions of the (VIX.  Moreover, the correlation between the (VIX to Corporate Bonds, 10+ Treasuries and 1-10 Year Treasuries is –0.45, -0.46, and –0.47 respectively, which further supports our observation. Accordingly, during Regime 2, we generally take the view that as volatility decreases, increased investment in the fixed asset classes may be prudent.  After incorporating our views, we show the following comparative portfolio results:

	TABLE 3

	Regime 2 – Comparative Portfolio Allocations

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 

1-10 Year
	Avg Return
	(
	Sharpe Ratio

	Historical Weights
	-3.23%
	-2.89%
	47.86%
	-143.69%
	-3.54%
	205.49%
	0.18%
	0.34%
	0.0636

	
	
	
	
	
	
	
	
	
	

	CAPM Weights
	
	
	
	
	
	
	
	
	

	BL CAPM
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	BL Equilibrium Portfolio
	3.57%
	49.26%
	0.15%
	17.81%
	6.86%
	22.35%
	0.24%
	0.78%
	0.1110

	BL Portfolio with Views
	0.00%
	0.04%
	0.00%
	46.93%
	3.54%
	49.49%
	0.21%
	0.23%
	0.2305

	Ideal Weights
	2.97%
	-1.42%
	-1.45%
	166.85%
	-72.30%
	5.34%
	0.22%
	0.16%
	0.3908


As shown in Table 3, our views would have improved the BL Equilibrium Portfolio allocations to improve overall risk-adjusted portfolio returns.  Our portfolio shows a significant shift from equities (the Russell 2000) to fixed income, which is driven by the belief that volatility was to decrease over the time period.  Although the average return of our portfolio over Regime 2 decreases slightly, on a risk-adjusted basis, our adjusted portfolio improves the Sharpe ratio from 0.11 to 0.23.  

Regime 3 Analysis (1994-1995 / Transition Period):  

The period covering 1994 to 1995 was a transition period from a relatively short economic recession to a period of unprecedented economic growth.  As one would expect, the asset allocations developed by the BL Equilibrium Portfolio prescribed an increased allocation to the Russell 1000 from 3.57% of the portfolio in Regime 2 to 5.31% of the portfolio in Regime 3.  Correspondingly, the allocation for Corporate Bonds decreased from 17.81% of the portfolio to 15.72%.  The attractiveness of corporate bonds decreased as corporate defaults were significantly reduced from levels reached in 1990.  This improvement in credit quality allowed corporate issuers not to overpay, narrowing corporate spreads on a risk-adjusted level.

In an effort to develop views for this regime, we ran a series of regressions of the asset returns against the following key economic indicators: (Inflation, (ii) (FFR, (iii) (AAA Spreads, (iv) (BBB Spreads and (v) (VIX.  With the exception of the (VIX, we regressed returns using monthly data.  The regressions based on the (VIX uses weekly data.  As shown in Appendix 2, we developed the following views: (i) corporate bonds would provide an expected weekly return of 0.146% versus the expected equilibrium return of 0.137% and (ii) 1-to-10 year treasuries would have an expected return of 0.106% versus the expected equilibrium return of 0.132%.  After inputting our views into the BL model, we concluded that both views would have achieved sub-optimal performance since the average return and the Sharpe ratio for the period were significantly below the BL Equilibrium Portfolio.  After incorporating our views, we show the following comparative portfolio results:

	TABLE 4

	Regime 3 – Comparative Portfolio Allocations

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 

1-10 Year
	Avg Return
	(
	Sharpe Ratio

	Historical Weights
	3.22%
	-1.34%
	-18.71%
	284.84%
	-78.45%
	-89.57%
	0.17%
	0.78%
	0.0552

	
	
	
	
	
	
	
	
	
	

	CAPM Weights
	
	
	
	
	
	
	
	
	

	BL CAPM
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	BL Equilibrium Portfolio
	5.31%
	49.68%
	0.41%
	15.72%
	6.34%
	22.55%
	0.21%
	0.80%
	0.1082

	BL Portfolio with View 1
	3.85%
	36.01%
	0.30%
	38.90%
	4.60%
	16.35%
	0.19%
	0.71%
	0.1023

	BL Portfolio with View 2
	-7.51%
	-70.29%
	-0.58%
	-22.24%
	-8.97%
	209.59%
	-.02%
	0.98%
	-0.1439

	Ideal Weights
	-45.77%
	89.70%
	81.41%
	150.00%
	-25.34%
	-150.00%
	0.31%
	0.96%
	0.1893


Regime 4 Analysis (1996-1999 / New Economy Period):

The period covering 1999 to 1999 was a period of unprecedented economic growth in the U.S.  As one would expect, the asset allocations prescribed by the BL Equilibrium Portfolio indicated a shift from investment in fixed income to investment in equities.
In an effort to develop views for this regime, we ran a series of regressions of the asset returns against the following key economic indicators: (i) (Inflation, (ii) (FFR, (iii) (AAA Spreads, (iv) (BBB Spreads, and (v) (VIX.  With the exception of the (VIX, we regressed returns using monthly data.  The regressions based on the ΔVIX uses weekly data.

Using regressions, we developed two views to test for this period.  We were able to develop two statistically significant views for this time period.  View 1 is based on the statistically significant relationship between the change in Fed Funds Rate and the Russell 1000.  View 1 held an expected monthly return of  0.422% versus an expected monthly return of 0.384% calculated by the Implied Equilibrium returns.  This view led to a greater allocation to the Russell 1000.  When testing this view in the BL model, this view slightly under-performed against the portfolio prescribed by the original BL model.  Fortunately, the relationship described by the regression of the (VIX against corporate bonds provided a view that tested more favorably.  This view held an expected weekly return of 0.099% for corporate bonds versus 0.136% described by the Implied Equilibrium return.  Our view shifted assets out of corporate bonds and provided an average return of 0.3553% versus 0.2791% and a Sharpe ratio of 0.1435% versus 0.1392%.  This view outperformed the portfolio described by the BL model using implied equilibrium expected returns.  Described below is the portfolio allocation prescribed by this view:

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 

1-10 Year
	Total

	Implied Equilibrium Weights
	6.55%
	51.33%
	0.62%
	14.39%
	5.58%
	21.53%
	100.00%

	BL Implied Equilibrium
	9.32%
	73.01%
	0.88%
	-21.76%
	7.94%
	30.62%
	100.00%


Regime 5 Analysis (1999-Mid 2000 / Irrational Exuberance):

The period from 1999 to mid 2000 was characterized by tremendous growth and unprecedented market rallies. In an attempt to dampen “irrational exuberance”, the Fed Funds Rate was increased by almost 200 bps during Regime 5.   Unemployment levels were low, driving up the cost of labor across various segments of the economy.  Although inflation remained stable, there were concerns whether or not high levels of economic productivity were sustainable and whether excess demand would lead to inflation.  Such uncertainties led to a period marked by high levels of market volatility.

To develop views for Regime 5, we regressed the weekly asset returns against a set of weekly data (and/or monthly data where applicable) for the period. The “significant” factors generally included: (i) (VIX, and (ii) the (AAA Spreads.  We found that for the Russell 1000 and Russell 2000, the (VIX accounted for a significant portion of the asset(s) return movement.  With respect to the Russell 2000, the (AAA Spreads indicator was also significant. For all of the fixed income asset classes, the significant indicators included the VIX and the (BBB Spreads.  For NAREIT, we found no statistically significant relationships, and accordingly, we do not feel confident formulating any views on NAREIT for this regime.  After incorporating our views, we show the following comparative portfolio results:

	TABLE 5

	Regime 5 – Comparative Portfolio Allocations

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 

1-10 Year
	Avg Return
	(
	Sharpe Ratio

	Historical Weights
	10.15%
	-28.02%
	-12.08%
	96.79%
	-103.55%
	136.71%
	0.02%
	0.88%
	-0.1020

	
	
	
	
	
	
	
	
	
	

	CAPM Weights
	
	
	
	
	
	
	
	
	

	BL CAPM
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	BL Equilibrium Portfolio
	6.33%
	71.70%
	0.67%
	10.75%
	3.03%
	7.52%
	0.17%
	2.32%
	0.0274

	BL Portfolio with Views
	19.37%
	59.41%
	0.67%
	12.47%
	-19.50%
	27.59%
	0.19%
	2.27%
	0.0352

	Ideal Weights
	1.55%
	-0.66%
	1.80%
	-15.75%
	-29.36%
	142.42%
	0.07%
	0.20%
	-0.2146


As shown in Table 5, after incorporating our above views into the BL model with tilts from the BL Equilibrium Portfolio weights, the average return improves by 0.02%, from 0.17% to 0.19%.     Compared to the Historical Weights portfolio, the allocations in the BL Portfolio with Views are more realistic, yet the return is significantly closer to the Ideal Weights portfolio.   Also note the NAREIT weight of 0.67% remains approximately the same, as it is not included in our relative views.

Regime 6 Analysis (Mid 2000-2002 “Present” / Recession):
For much of 2000, there was a balance between fears of recession and inflation.  Although market returns began to turn sour post March 2000, economic output was still positive albeit at a lower growth rate.  Average quarter over quarter growth in GDP during 2000 was 0.55%, whereas for years 1996-1999, it was 1.06%.  Nevertheless, the FOMC raised the Fed Funds Rate by 100 bps in aggregate in early 2000, to 6.50% where it remained through the rest of 2000.  Since January 2001, however, worries of recession have prevailed, and the target rate has been lowered a total of 12 times from 6.50% to 1.25% in less than 23 months time.
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This environment of falling interest rates has helped turbo-charge the nation’s bond funds’ performance, especially relative to that of their equity counterparts.  Fixed income instruments outperformed equities due to other factors in addition to the lower interest rates, including increases in business inventories (overcapacity).

Using the return and standard deviation history of each asset class for the five years leading up to 2000, the BL model produces a historical MVE that includes a somewhat extreme 197% weight in the Russell 2000 and a –221% weight in 1-10 year Treasuries.  In contrast, the BL Equilibrium Portfolio shows more reasonable portfolio allocations of 22% bonds, 78% stocks and 1% real estate.  This allocation, however, suggests the market was still overestimating the value of future corporate earnings, especially when such portfolio is compared to the ideal portfolio during Regime 6, which suggests an 81% allocation to bonds, -49% allocation to stocks and a 68% allocation to real estate.

To test whether certain economic indicators preceding Regime 6 provide useful insight in terms of reallocating the BL Equilibrium Portfolio toward those portfolio allocations of the “ideal weights” portfolio, we preliminarily identified significant factors for predicting asset returns.  The economic variables initially used included: (VIX, (AAA Spreads, ( BBB Spreads, ( loans and leases, (Jobs, (PPI (less food and energy), ( new order diffusion index, (ISM price diffusion index, (FFR, ( consumer confidence, (CPI.  Of the seventy-seven regressions run for this time period, fourteen were found to have statistically significant p-values for both the x and y variables and moderate R-squared figures (between 3.6% and 38%).  Please see Appendix 3 for more detailed regression results with respect to Regime 6. In general, the results of the Regime 6 regressions helped us formulate “views”, or new expected returns for NAREIT and the fixed income assets that exceeded the equilibrium returns. After incorporating our views with respect to these asset classes, we show the following comparative portfolio results:

	TABLE 6

	Regime 6 – Comparative Portfolio Allocations

	
	Russell 1000
	Russell 2000
	NAREIT
	Corporate Bonds
	U.S Gov’t 10+ Year
	U.S. Gov’t 

1-10 Year
	Avg Return
	(
	Sharpe Ratio

	Historical Weights
	-73.72%
	197.67%
	28.62%
	68.78%
	99.43%
	-220.79%
	-0.36%
	4.37%
	-0.1071

	
	
	
	
	
	
	
	
	
	

	CAPM Weights
	
	
	
	
	
	
	
	
	

	BL CAPM
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	BL Equilibrium Portfolio
	6.33%
	71.70%
	0.67%
	10.75%
	3.03%
	7.52%
	-0.16%
	2.27%
	-0.1204

	BL Portfolio with Views
	2.29%
	25.94%
	28.01%
	13.60%
	14.52%
	15.64%
	0.07%
	1.20%
	-0.0313

	Ideal Weights
	-8.35%
	-40.94%
	68.46%
	145.32%
	-53.11%
	-11.38%
	0.44%
	1.40%
	0.24


As shown in Table 6, after incorporating our views into the BL model, our views portfolio outperformed the BL Equilibrium Portfolio.  An intuitive explanation as to why our views portfolio may have performed better was due to the fact that the dependent variables in the regression equations included NAREIT, Corporate Bonds and Treasury Bonds, asset classes that all attributed favorably to the portfolio, especially given the economic trends of Regime 6 (i.e. declining interest rates). As shown, all four asset classes experienced increased allocations relative to the BL Equilibrium Portfolio.

VIII. Summary of Recommendations

Portfolio asset allocation is a simple concept, yet vital to long-term investment success.  In fact, a landmark study
 cited in Financial Analysts Journal shows that 91.5% of the average total returns earned by pension plans over a 10-year period was the result of the plans’ asset allocation decisions.  The power of this concept can be greatly enhanced if it is employed strategically.  The data over the historical periods has shown that strategically combining tactical views toward the future performance of the asset classes can help “tilt” the portfolio toward potentially higher returns while still optimizing for portfolio efficiency with respect to risk.  These views can come from statistically significant relationships between economic and financial indicators and asset returns or intuition behind the outcomes of current economic and/or political situations.

Uncertainty is represented by volatility in the markets and given the dramatic swings in the absolute level in volatility during the past 15 years, as shown in the graph below, money managers encounter a recurring question; “Which asset classes will perform better in the future?”  The goal of this concluding section is to identify optimal portfolio construction for the forthcoming short-to-intermediate term by applying fundamental quantitative and qualitative analysis on the underlying conditions prevalent in the U.S. and global economies.

Historical Equity Volatility: VIX Levels since 1987
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Statistical analysis works well when looking back in time as we have done across all six economic Regimes, however, it cannot be used exclusively in deciding how to structure the optimal investment portfolio going forward.  One lesson learned from Peter Knez, head of Barclays Global Research Department, is that an equally important part to the strategic asset allocation process is developing views based on the current questions being asked in the market today.  The good news is that the market is representative of the participants, which fortunately limits the amount of questions being posed.  If these key questions can be accurately identified and views can be formed about the answers to these questions, the rewards can potentially be large, if the answers prove to be correct.  One of these questions being asked by the today’s market participants is whether there is going to be a future period of inflation or deflation.  To know the answer to such question would help provide those views that would enable portfolio managers to optimize portfolio asset allocations, and maximize risk-adjusted returns.

As discussed in the June 5th edition of the Wall Street Journal, investors must now decide whether they expect a future period of inflation or falling prices.  This question is particularly interesting now due to the rapid rise in the equity markets.  Since bottoming out on March 11, the Dow Jones Industrial Average is up more than 20 percent, the S&P 500 index is up approximately 25 percent, and the NASDAQ is up approximately 30 percent.  At the same time, bonds have continued to rise with Ten-year Treasury notes at 3.29% (6/4/03), their lowest yield in 45 years.  Furthermore, some indications suggest that the Federal Reserve chairman and commissioners are highlighting deflationary risk much like that of the current Japanese economy, while other considerations suggest that prices for many key expenditures such as tuition continue to rise, making inflation seem like the more immediate threat.  Whether it is inflation or deflation, each scenario calls for a very different portfolio.

Historical Rates of Inflation: Monthly PPI Rate since 1987
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Inflation scenario

If inflation ensues, stocks in general should perform well, due to better future earnings, as should real estate, due to typical escalation of land prices and leasehold improvements.  Conversely, bonds, other than inflation-indexed bonds (i.e. TIPS), will perform poorly as yields will rise and inversely lower prices.  Therefore, during times of inflation, we would suggest a portfolio tilted toward the NAREIT, Russell 1000, and Russell 2000 asset classes.  The Russell 2000, with its basket of smaller companies, will have a slightly more positive tilt.  Small cap stocks outperformed all other asset classes in 1991 and 1992, the most recent period of excess-inflation.  Negative tilts will be placed on all of the bond indexes, with a slightly higher negative tilt on US government bonds.
Deflation scenario

Alternatively, deflation may be the correct view.  Although, historically speaking, times of deflation are very rare in the U.S., with the most recent period occurring fifty years ago, with the most significant deflationary period having been the Great Depression.  However, if deflation does in fact evolve in the coming periods, it would positively affect the returns from U.S. Treasury bonds, but hurt most other domestic asset classes, primarily, real estate, corporate bonds, and non-dividend paying and non-utilities stocks.  Therefore, with respect to our six asset classes, we would recommend a positive tilt in the portfolio toward U.S. Treasury bonds, with more allocation in the +10 year index for greater price gain, and a negative bias toward the future expected performance of NAREIT, SSB Corporate Bond, and both the Russell 1000 and Russell 2000, albeit with a slightly more negative view on the Russell 2000 due to its underweight in Healthcare Technology companies relative to the Russell 1000.

	TABLE 7

	Sector Weight Comparison (Russell 1000 vs. Russell 2000) - 4/30/03 to 5/29/03

	
Sectors
	Russell 1000
Avg. Weights
	Russell 2000
Avg. Weights
	RIY - RTY

	Consumer Non-Durables
	7.64
	3.27
	4.37

	Health Technology
	13.20
	9.57
	3.63

	Energy Minerals
	5.13
	2.63
	2.50

	Communications
	3.56
	1.36
	2.20

	Retail Trade
	6.33
	4.60
	1.73

	Technology Services
	7.25
	5.87
	1.38

	Consumer Services
	6.12
	5.44
	0.68

	Producer Manufacturing
	6.44
	5.80
	0.64

	Miscellaneous
	0.00
	0.02
	-0.02

	Distribution Services
	0.99
	1.41
	-0.42

	Utilities
	3.10
	4.01
	-0.91

	Transportation
	1.22
	2.16
	-0.94

	Non-Energy Minerals
	0.64
	1.59
	-0.95

	Health Services
	1.71
	2.92
	-1.21

	Finance
	21.59
	22.92
	-1.33

	Consumer Durables
	1.64
	3.11
	-1.47

	Process Industries
	2.21
	3.99
	-1.78

	Industrial Services
	0.95
	2.94
	-1.99

	Electronic Technology
	9.41
	11.94
	-2.53

	Commercial Services
	0.85
	4.45
	-3.60

	Total
	100.00
	100.00
	-0.02

	Source: FactSet
	
	


Ultimately, if deflation ensues, cash is king. This follows basic investment logic that, during deflation, a dollar you have today is worth more tomorrow in terms of purchasing power.  As a result, periods of deflation favor owning fixed income assets with long maturities, since they lock in today’s rates, which are presumably higher than tomorrow’s declining rate.  This of course also suggests that zero-coupon bonds are of even greater appeal.  Relatively speaking, within this asset class, longer-term fixed-income maturities are more valuable, as they generally receive a larger pop when deflation ensues.  Conversely, times of deflation would also suggest portfolio shifts away from equities and real estate.  During deflationary times, consumers assume a “wait and see” approach to discretionary purchases, which ultimately places pressure on corporate sales and earnings.  With respect to real estate, land and leasehold improvement values may also suffer. Deflation could ultimately negate the significant run-up in the NAREIT Index over the past two years.  As deflation threatens corporate earnings, the financial wherewithal of tenants in occupancy (with respect to investment properties) may weaken, leading to increased lease default rates, and lower asset valuations. Ultimately, in times of persistent deflation, investors should consider avoiding stocks completely
.

In conclusion, an understanding of economic and financial indicators can help to improve the performance of a balanced portfolio, i.e. the change in equity market volatility, the VIX, and using a model such as Black-Litterman to tilt the portfolio toward uncovered views helps to ground intuition with quantitative science.  Although, quantitative modeling in itself is not enough, as investors must ultimately make judgment calls to counter new forthcoming reactions in the market.  The combination of both qualitative intuition assessments with quantitative modeling analysis, however, will directly improve the investor’s decision process and indirectly continue the development of financial markets toward realization of efficiency.
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	Regime 1

	 
	 
	R1000
	R2000
	NAREIT
	Corp
	10+ Tres
	1-10 Tres
	Total
	Average Return for Regime
	Std Dev for Regime
	Sharpe Ratio

	 
	Historical Weights
	-0.75%
	-1.11%
	19.39%
	-88.82%
	16.99%
	154.31%
	100%
	0.0963%
	0.2298%
	-0.1660

	 
	CAPM Weights
	0.92%
	6.30%
	2.77%
	-20.51%
	-29.94%
	140.46%
	100%
	0.1391%
	0.2125%
	0.0218

	 
	BL Equilibrium Portfolio Weights
	4.94%
	51.91%
	0.20%
	16.00%
	5.77%
	21.18%
	100%
	0.1425%
	1.3839%
	0.0058

	 
	Ideal Weights (Backward Looking)
	0.87%
	0.06%
	-1.95%
	7.96%
	-54.57%
	147.63%
	100%
	0.1521%
	0.1246%
	0.1416

	Regime 2

	 
	Historical Weights
	-3.23%
	-2.89%
	47.86%
	-143.69%
	-3.54%
	205.49%
	100%
	0.1776%
	0.3404%
	0.0636

	 
	CAPM Weights
	3.34%
	24.94%
	7.20%
	16.24%
	-11.09%
	59.37%
	100%
	0.2216%
	0.4454%
	0.1473

	 
	BL Equilibrium Portfolio Weights
	3.57%
	49.26%
	0.15%
	17.81%
	6.86%
	22.35%
	100%
	0.2424%
	0.7786%
	0.1110

	 
	Ideal Weights (Backward Looking)
	2.97%
	-1.42%
	-1.45%
	166.85%
	-72.30%
	5.34%
	100%
	0.2199%
	0.1635%
	0.3908

	Regime 3

	 
	Historical Weights
	3.22%
	-1.34%
	-18.71%
	284.84%
	-78.45%
	-89.57%
	100%
	0.1677%
	0.7827%
	0.0552

	 
	CAPM Weights
	2.08%
	39.04%
	0.51%
	33.79%
	10.69%
	13.88%
	100%
	0.1982%
	0.7412%
	0.0996

	 
	BL Equilibrium Portfolio Weights
	5.31%
	49.68%
	0.41%
	15.72%
	6.34%
	22.55%
	100%
	0.2067%
	0.8008%
	0.1028

	 
	Ideal Weights (Backward Looking)
	-45.77%
	89.70%
	81.41%
	150.00%
	-25.34%
	-150.00%
	100%
	0.3055%
	0.9564%
	0.1893

	Regime 4

	 
	Historical Weights
	3.13%
	3.37%
	34.81%
	385.04%
	-145.72%
	-180.64%
	100%
	0.1277%
	0.9793%
	0.0314

	 
	CAPM Weights
	4.55%
	39.67%
	-1.05%
	45.53%
	10.40%
	0.90%
	100%
	0.2369%
	1.0910%
	0.1283

	 
	BL Equilibrium Portfolio Weights
	6.55%
	51.33%
	0.62%
	14.39%
	5.58%
	21.53%
	100%
	0.2791%
	1.3089%
	0.1392

	 
	Ideal Weights (Backward Looking)
	-20.58%
	44.20%
	-2.01%
	-16.03%
	-42.18%
	136.60%
	100%
	0.2181%
	0.7010%
	0.1729


	Regime 5

	 
	Historical Weights
	10.15%
	-28.02%
	-12.08%
	96.79%
	-103.55%
	136.71%
	100%
	0.0204%
	0.8785%
	-0.1020

	 
	CAPM Weights
	5.70%
	61.24%
	1.98%
	4.58%
	9.33%
	17.17%
	100%
	0.1516%
	2.0161%
	0.0206

	 
	BL Equilibrium Portfolio Weights
	6.33%
	71.70%
	0.67%
	10.75%
	3.03%
	7.52%
	100%
	0.1735%
	2.3202%
	0.0274

	 
	Ideal Weights (Backward Looking)
	50.35%
	141.46%
	9.61%
	-101.42%
	-200.00%
	200.00%
	100%
	0.5980%
	5.5304%
	0.0882

	Regime 6

	 
	Historical Weights
	-73.72%
	197.67%
	28.62%
	68.78%
	99.43%
	-220.79%
	100%
	-0.3574%
	4.3734%
	-0.1071

	 
	CAPM Weights
	5.35%
	64.89%
	3.41%
	16.20%
	9.51%
	0.64%
	100%
	-0.1224%
	2.0720%
	-0.1126

	 
	BL Equilibrium Portfolio Weights
	6.33%
	71.70%
	0.67%
	10.75%
	3.03%
	7.52%
	100%
	-0.1629%
	2.2748%
	-0.1204

	 
	Ideal Weights (Backward Looking)
	-8.35%
	-40.94%
	68.46%
	145.32%
	-53.11%
	-11.38%
	100%
	0.4439%
	1.3993%
	0.24
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Regressions were performed within each of the six identified Regimes by and between the monthly returns of each of the respective asset classes (Russell 1000, Russell 2000, NAREIT, Corporate Bonds, 10+ Year Treasuries, 1-10 Year Treasuries) and various economic indicators.  The economic indicators used in the regressions included the following:

	Indicator
	Comment / Purpose

	Change in the VIX (“(VIX”)
	Measure volatility in the markets, and generally provides an indication of uncertainty and/or investor sentiment.

	Change in Corporate Spreads AAA (“(AAA Spreads”)
	Measures the change in spreads of high quality, corporate bonds.

	Change in Corporate Spreads BBB (“(BBB Spreads”)
	Measures the change in spreads of moderate quality, corporate bonds.

	Change in the Fed Funds Rate (“(FFR”)
	Provides an indication of monetary policy.

	Change in INJCJC Index (“(Jobs”)
	Measures the monthly change in the unemployment rate

	Change in Consumer Confidence (“(CC”)
	Provides an indication as to consumer behavior, and market sentiment/expectations.

	Change in Inflation (“(Inflation”)
	Provides an indication as to the direction of general market prices.

	CPI (Consumer Price Index) (“(CPI”)
	Provides an indication as to the direction of prices to the consumer, and consumer purchasing power.

	CPI - 4-Month Moving Average (“(4M-CPI”)
	Provides a 4-month moving average of CPI.

	PPI (Producer Price Index) (“(PPI”)
	Provides an indication as to the direction of prices to the producers (businesses), and producer purchasing power.

	PPI - 4-Month Moving Average (“(4M-PPI”)
	Provides a 4-month moving average of PPI.
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Although there may be multiple regressions and combinations of indicators that indicate statistically significant relationships, we have focused on one or two in each Regime that seemed to provide a logical relationship between variables, that was both statistically significant (providing p-values of less than 5%), but as importantly, which also intuitively supported basic market trends and expectations. The regressions of each Regime period are summarized in the pages that follow. In general, we found the (VIX indicator to have significant relationships across several Regimes.  For reference, the (VIX is graphed as follows:

Regime 1


Within Regime 1, we found a statistically significant relationship when the Russell 1000 monthly return was regressed with (i) the (VIX, and (ii) the (4M-CPI.  The results of the regression is shown below:

	Regression: RTY Monthly Return (Russell 1000)

	
	Constant
	ΔVix
	CPI 4-Month M.A.

	coefficient
	0.161388115
	0.138827064
	-41.61792824

	std error of coef
	0.040883648
	0.016448008
	10.74038918

	t-ratio
	3.9475
	8.4404
	-3.8749

	p-value
	0.0281%
	0.0000%
	0.0351%

	beta-weight
	
	0.7268
	-0.3337

	standard error of regression
	0.037153661
	

	R-squared
	
	67.56%
	

	adjusted R-squared
	
	66.08%
	

	number of observations
	
	47
	

	residual degrees of freedom
	44
	

	t-statistic for computing
	
	
	

	95%-confidence intervals
	
	2.0154
	

	Mean Indicator Value
	
	-0.035959413
	0.003776637

	Calculation of "Q" Input for Black Litterman
	-0.000779821
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We used the aforementioned regression to formulate a view with respect to Regime 1.  In general, if we had believed that the (VIX was to have been increasing during this period, then the regressions supports a belief that investments in the Russell 1000 should lead to higher returns.  However, the extent that we relied on our calculated views was adjusted pursuant to the “Q” input of the BL model, and as is calculated from the above regression coefficients. In our example, the calculated “Q” is negative (-0.0008), indicating that we should have shifted our allocation away from the Russell 1000 to other asset classes (relative to the BL Equilibrium Portfolio). This is likely related to the fact that the average return for the Russell 1000 during this period was negative. The BL results incorporating our final input of views show that we could have improved the BL Equilibrium Portfolio’s risk-adjusted returns (as shown in Table 2). This was primarily accomplished via increased investment allocation to the Russell 2000.

Regime 2

Within Regime 2, we found a statistically significant relationship when the fixed income asset class (i.e. Corporate Bonds, 10 Year Treasuries, and 1-10 Year Treasuries) monthly returns were regressed with the (VIX.  The results of these three regressions are shown below:

	Regression: CORP Bond Monthly Return
	

	
	constant
	ΔVix
	

	coefficient
	0.011383311
	-0.049864065
	

	std error of coef
	0.001628457
	0.016886362
	

	t-ratio
	6.9902
	-2.9529
	

	p-value
	0.0000%
	0.5674%
	

	beta-weight
	
	-0.4518
	

	standard error of regression
	0.009643918
	

	R-squared
	
	20.41%
	

	adjusted R-squared
	
	18.07%
	

	number of observations
	
	36
	

	residual degrees of freedom
	34
	

	t-statistic for computing
	
	
	

	95%-confidence intervals
	
	2.0322
	

	Mean Indicator Value
	
	0.01548758
	

	Calculation of "Q" Input for Black Litterman
	0.010611037
	

	
	
	
	


	Regression: TREAS 10+ Monthly Return
	

	
	constant
	ΔVix
	

	coefficient
	0.013360321
	-0.092089895
	

	std error of coef
	0.00296897
	0.030786865
	

	t-ratio
	4.5000
	-2.9912
	

	p-value
	0.0076%
	0.5141%
	

	beta-weight
	
	-0.4564
	

	standard error of regression
	0.017582591
	

	R-squared
	
	20.83%
	

	Adjusted R-squared
	
	18.50%
	

	number of observations
	
	36
	

	residual degrees of freedom
	34
	

	t-statistic for computing
	
	
	

	95%-confidence intervals
	
	2.0322
	

	Mean Indicator Value
	
	0.01548758
	

	Calculation of "Q" Input for Black Litterman
	0.011934072
	


	Regression: TREAS 1-10 Monthly Return
	

	
	constant
	ΔVix
	

	coefficient
	0.008706304
	-0.042219398
	

	std error of coef
	0.001314047
	0.01362607
	

	t-ratio
	6.6256
	-3.0984
	

	p-value
	0.0000%
	0.3889%
	

	beta-weight
	
	-0.4692
	

	standard error of regression
	0.007781942
	

	R-squared
	
	22.02%
	

	adjusted R-squared
	
	19.73%
	

	number of observations
	
	36
	

	residual degrees of freedom
	34
	

	t-statistic for computing
	
	
	

	95%-confidence intervals
	
	2.0322
	

	Mean Indicator Value
	
	0.01548758
	

	Calculation of "Q" Input for Black Litterman
	0.008052428
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We used the aforementioned regressions to formulate three views with respect to Regime 2.  The betas of these three regressions suggest that, relative to a decrease in underlying volatility, the change in monthly returns of each of these respective asset classes is expected to rise.  As shown in the graphs below, this trend is further supported, as the change in monthly asset returns seemingly moves in opposite directions of the (VIX.  

In general, if we had believed that the (VIX was to have been decreasing during this period, then investments in the fixed income asset classed should have otherwise led to higher returns.  As shown in the prior graph of the (VIX, we do in fact see that volatility was generally lower in Regime 2.  The extent that we relied on our calculated views was adjusted pursuant to the “Q” input of the BL, and as is calculated from the above regression coefficients.  The BL results incorporating our final input of views show that we could have improved the BL Equilibrium Portfolio’s risk-adjusted returns (as shown in Table 3).
Regime 3

Within Regime 3, we ran a series of regressions, regressing asset returns against the following key economic indicators: (i) (Inflation, (ii) (FFR, (iii) (AAA Spreads, (iv) (BBB Spreads and 5) (VIX.  With the exception of the (VIX, we regressed returns using monthly data.  The regressions based on the (VIX uses weekly data. From the regressions, we were able to develop five (5) views to test for this period.  In general, asset returns regressed against the (VIX seemed to provide the most promise for developing views.  Statistically significant relationships are as follows:

	1-10 Year Treasury Returns versus the ΔVIX

	 
	Coefficients
	Standard Error
	P-Value

	Intercept
	0.0011616
	0.0003882
	0.00348

	X Variable 1
	-0.0111006
	0.0034263
	0.00162

	 
	 
	 
	 

	R Square
	9.41%
	 
	 

	Observations
	103
	 
	 


	3 Month Treasury Returns versus the ΔVIX

	 
	Coefficients
	Standard Error
	P-value

	Intercept
	0.00103743
	0.0000307
	0.00000

	X Variable 1
	-0.0008522
	0.0002713
	0.00221

	 
	 
	 
	 

	R Square
	8.90%
	 
	 

	Observations
	103
	 
	 


	Corporate Bond Returns versus the ΔVIX

	 
	Coefficients
	Standard Error
	P-value

	Intercept
	0.00162973
	0.0006713
	0.01697

	X Variable 1
	-0.0190486
	0.0059249
	0.00175

	 
	 
	 
	 

	R Square
	9.28%
	 
	 

	Observations
	103
	 
	 


	3 Month Treasury returns versus the ΔFFR

	 
	Coefficients
	Standard Error
	P-value

	Intercept
	0.0041216
	0.0002471
	0.00000

	X Variable 1
	0.0143843
	0.0051370
	0.01073

	 
	 
	 
	 

	R Square
	27.19%
	 
	 

	Observations
	23
	 
	 


	3 Month Treasury Returns versus the ΔAAA Spreads

	 
	Coefficients
	Standard Error
	P-value

	Intercept
	0.0044999
	0.0002127
	0.00000

	X Variable 1
	0.00571838
	0.0023856
	0.02591

	 
	 
	 
	 

	R Square
	21.48%
	 
	 

	Observations
	23
	 
	 


Since 3-month treasury returns were not included in our portfolio allocation for the BL model, we did not provide a view on this asset class.  Inputting the average value of the economic indicator between 1994 and 1995, we developed the following views: (i) corporate bonds would provide an expected weekly return of 0.146% versus the expected equilibrium return of 0.137% and (ii) 1-to-10 year treasuries would have an expected return of 0.106% versus the expected equilibrium return of 0.132%. After inputting our views into the BL model, we concluded that our view on the 1-to-10 year treasuries would have achieved sub-optimal returns since the average return and Sharpe ratio for the period were significantly below the BL Equilibrium Portfolio (see Table 4)
Regime 4

In an effort to develop views for this regime, we ran a series of regressions, regressing asset returns against the following key economic indicators: (i) (Inflation, (ii) (FFR, (iii) (AAA corporate spreads, 4) change in BBB corporate spreads and 5) change in VIX.  With the exception of the ΔVIX, we regressed returns using monthly data.  The regressions based on the ΔVIX uses weekly data.

Using regressions, we were able to develop 3 views to test for this period.  The resulting views are as follows:

	RIY, ΔFFR
	 

	Average Period Change in FFR
	-0.00289

	Expected RIY Return - 1 week Lag
	1.91%

	Expected RIY Return - Weekly
	0.442%

	R2
	9.01%

	Implied Equilibrium Expected Return
	0.384%

	 
	 

	Corporate Bonds, ΔVIX
	 

	Average Period Change in VIX
	0.010133

	Expected Corp Bond Return - Lagging
	0.099%

	R2
	2.21%

	Implied Equilibrium Expected Return
	0.136%

	 
	 

	
	

	
	

	3 Month T, ΔVIX
	 

	Average Period Change in VIX
	0.010133

	Expected 3 Mo T-Bill Return - Lagging
	0.108%

	R2
	1.77%

	Implied Equilibrium Expected Return
	N/A


Unfortunately, none of our views outperformed the portfolio weights prescribed by the BL Equilibrium Portfolio.  Therefore, we do not have any views for this regime.

Regime 5

To analyze the relation of the key indicators to the asset returns, we perform regressions on the weekly asset return against a set of available weekly economic data for the period, including various treasury spreads, the Fed Funds Rate, initial jobless claims, VIX, ΔVIX, corporate AAA and BBB spreads, as well as the change of those spreads.  After identifying the “significant” factors (i.e. p-values within 5%), we re-ran the regressions with only those factors to capture the formula for calculating the views.   In the case of Russell 1000, the chart below shows a very close correlation to the VIX index and its derivative.
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Based on this approach, we have the following “statically significant” indicators for this regime.  For Russell 1000 and Russell 2000, VIX and its change are the key indicators accounting for most of the asset return movement (high R-Square).  The ΔAAA Spreads is also significant for Russell 2000. 
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For all the fixed income asset classes, the significant indicators are the VIX index and the ΔBBB Spreads. Although the R-Square is not as high as that of the equity assets, it is still substantial (ranging 17%-34%) with only two variables.
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For NAREIT, the initial regression including all the variables shows AAA Spreads and BBB Spreads within 5% for statistical significance.  However, the regression with only these two variables is not significant enough and the R-Square is very low.  Based on these results, we do not feel confident formulating any views on NAREIT for this regime.  

To generate BL views from these regressions, we calculate the implied asset return based on the statistically significant coefficients and analyze the expected performance.  The difference of weekly returns between two asset classes becomes a “relative view” as the input in BL.   With the five regressions, we have four views as listed below.  For example, View #1 suggests that the Russell 1000 will outperform corporate bonds by 0.002498  (i.e. its weekly return will be 0.2498% lower than Russell 1000).
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When using the above views with 100% confidence into the BL model with tilts from the CAPM weights, the average return improves by 29%, from 0.103% to 0.133%.     Compared to the Historical Weights, the weights in the “view adjusted” CAPM column are much more realistic, yet the return is significantly closer to ideal.   Also note the NAREIT weight of 2% [image: image25.wmf]"Q" value
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remains the same as it is not included in our relative views. 
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View: Expected return of NAREIT increases from 0.145% to 0.282% (from NAREIT - change in VIX regression)
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View: Expected return of Corporate Bonds increases from 0.13% to 0.206% (from Corporate - change in Consumer confidence regression)
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View: Expected return of +10 Treasury Bonds increases from 0.137% to 0.224% (from +10 Treas - change in Consumer confidence regression)
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Regime 6

Again, using our list of economic data vectors as the independent variables and the asset class returns as the dependent variables, we preliminarily identified significant factors for predicting asset returns.  Again, the economic variables used included (VIX, (AAA-corporate spreads, ( BBB Spreads, ( loans and leases, (Jobs, (PPI (less food and energy), ( new order diffusion index, (ISM price diffusion index, (FFR, ( consumer confidence, (CPI.
Of the seventy-seven regressions run for this time period, fourteen were found to have moderate p-values for both the x and y variables (between 0% and 1.75%) and moderate R-squared figures (between 3.6% and 38%):

	Significant
	 
	Time Period: February 2000 - December 2002
	 

	
	 
	Weekly Data
	 

	
	
	
	

	Regression (Y-X)
	Intercept p-value
	X p-value
	R-squared

	
	
	
	

	NR-VIX
	1.751%
	0.001%
	12.608%

	NR-BBB
	0.836%
	0.089%
	7.122%

	NR-LL
	1.751%
	0.001%
	12.608%

	
	
	
	

	Corp-AAA
	0.646%
	0.015%
	9.138%

	Corp-BBB
	0.866%
	0.853%
	4.522%

	
	
	
	

	1-10-AAA
	0.001%
	0.000%
	27.390%

	1-10-BBB
	0.006%
	0.000%
	28.798%

	
	
	
	

	3m-AAA
	0.000%
	1.844%
	3.647%

	3m-BBB
	0.000%
	1.519%
	3.866%


	
	 
	Time Period: February 2000 - December 2002
	 

	
	 
	Monthly Data
	 

	
	
	
	

	Regression (Y-X)
	Intercept p-value
	X p-value
	R-squared

	
	
	
	

	Corp-CC
	0.01%
	0.15%
	25%

	
	
	
	

	10+-CC
	0.53%
	0.59%
	20%

	
	
	
	

	3m-IM
	0%
	0%
	32%

	3m-FF
	0%
	0%
	38%


Upon testing these results by formulating views for inputting into the Black-Litterman model, all of these portfolios outperformed the CAPM and Implied Equilibrium based models.  The reason they all performed better was due to the fact that the dependent variables in the regression equations were indexes for real estate, corporate bonds and treasury bonds, asset classes that all attributed favorably to the diverse portfolio.  Results of the regressions formulated “views” or new expected returns that exceeded the CAPM returns, thereby shifting a greater portion of the portfolio to these fixed income type assets.
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