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to an expected return of 6.34%.5 However, there is a wide dispersion on the forecasts, 

reflected by a standard deviation of 3.46%. 

• Bond vs. Stock 

Most firms believe stock will outperform bond in 2005. Some forecast near zero to 2 

percent total returns on US fixed income securities. 

• Sector Views  

We use Fama and French’s industrial classification to place all stocks into 12 sectors.6 

Table 2 then summarizes the views from various firms where a “+” indicates a positive 

view and a “-” indicates a negative view. We count the number of “+” and “-” received 

for each sector and classify the them into 5 portfolios: Strong Buy (SB), Buy (B), Neutral 

(N), Sell (S) and Strong Sell (SS).  

 

3.2 Incorporating the views in asset allocation 
 

Step 1: Construct time series of historical return and compute covariance matrix V 

We are given the time series of monthly returns and market values on the 12 industrial 

sectors, from which we can compute the historical returns on the 5 stock portfolios. For 

example, the Strong Buy (SB) portfolio contains Health and Money sectors; therefore, its 

return is just the market-value-weighted-average of Health and Money sector returns (see 

next page): 
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We are also given the times series of monthly returns on three bond portfolios: Corporate 

bond (Cbond), Long-term government bond (LTG) and Intermediate-term government 

bond (ITG). All time series are available from 07/1926 to 10/2003. We can then compute 

the variance-covariance matrix V of the eight (3 bonds + 5 stocks) asset classes using the 

covariance function in Excel (Tools -- Data Analysis – covariance, see next page).

                                                 
5 S&P 500 closed at 1211.92 at the end of 2004. 
6 See Prof Ken French’s website for detail: 
http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html. 
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Step 2: Determine the prior expected return µ 

There are two ways to compute the prior expected return µ. The most intuitive way will 

be to use historical averages. However, as pointed out by Black-Litterman (1992) among 

others, the main problem of this approach is that extreme optimal portfolio weights are 

often observed. Table 3 show the expected returns of the 8 assets computed using their 

historical average and the asset weights of the optimal risky portfolio that maximize the 

Sharpe Ratio.7 Indeed, we see an extreme long position in Long-term government bond 

(LTG) and an extreme short position in Intermediate-term government bond (ITG), which 

is apparently unrealistic. 

An alternative approach is to set the prior expected returns to be the equilibrium expected 

returns. In equilibrium, the market portfolio is a mean-variance efficient portfolio: 

)(1
fmkt RVw −= − µλ , 

which means: 

.1
mktf VwR

λ
µ +=                      (4) 

In a standard asset pricing model,8 1/λ is the relative risk aversion. In this example, we set 

it to be 1. From the market value of 12 industrial sectors at 11/04, we can compute the 

relative weights of the 5 stock portfolios. In addition, we assume: (1) Cbond accounts for 

50% of the total bond portfolio and LTG and ITG each accounts for 25%; (2) bond 

portfolio accounts for 1/3 of the market portfolio and stock accounts for the remaining 

2/3. The resulting weights of the 8 assets in the market portfolio are shown in last column 

of Table 3.  Then the implied equilibrium expected returns are computed using (4). 

 

The matrix operations are handled in Excel by MMULT (matrix multiplication), 

MINVERSE (matrix inverse) and TRANSPOSE (matrix transpose).  To output the results 

in Excel, remember to press Control + Shift + Enter at the same time.9 (see next page) 

 

                                                 
7 A risk free rate of 3% is used. 
8 One-period asset pricing model with time-additive power utility such as CAPM. 
9 An example of matrix operation in Excel is available at 
http://www.kellogg.northwestern.edu/faculty/schaumburg/ftp/460/Programs/Linear_Equations_Excel.pdf. 
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Step 3:  Quantify the views 

We quantify the views and translate them into P, Q and Ω as shown in Table 4. 

The first row in Table 4 represents the view on aggregate stock market --- its expected 

return is 6.34% and the view has a variance of 0.0012 (since the standard deviation is 

3.46% as in Table 1). 

The second row in Table 4 captures the view that stock will outperform the bond by 4%. 

We are more confident about this view and therefore the variance of the view is smaller --

- 0.0009.  

The third to sixth row in Table 4 represent views on sectors. We assume SB (SS) 

portfolio has an expected return of 2% above (below) that of the aggregate stock market, 

and the B (S) portfolio has an expected return of 1.5% above (below) that of the 

aggregate stock market. The views on SB and SS are more certain and their variance is 

0.0009. As a comparison, we are less certain about the views on S or B, and we assign a 

higher variance of 0.0036. 
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Step 4: Compute the updated expected returns and optimal portfolio weights 

The final step is to compute the expected returns conditional on the views using (1) or (2). 

We choose Σ = 0.0025 * V.  

These conditional expected returns together with the covariance matrix V can then be 

used in any portfolio optimization model to obtain the optimal portfolio weights. Table 5 

reports the conditional expected returns, the resulting portfolio weights and their changes 

from the market portfolio weights (the last column in Table 3).  

The updated asset allocations are very intuitive and are consistent with the views. Since 

we believe stock will outperform the bond, there is a noticeable shift from bond 

investment to stock investment. In addition, SB and B portfolios receive more weights 

and S and SS receive less. 
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Table 1: Forecast of S&P 500 after one year by various firms 
 

Firm Forecast Expected return 
Banc of America 1200 0.52% 
Goldman Sachs 1325 10.83% 
Lehman Bro 1300 8.77% 
Merrill Lynch 1240 3.82% 
Morgan Stanley 1250 4.64% 
PNC Advisors 1300 8.77% 
Prudential 1250 4.64% 
Smith Barney 1300 8.77% 

mean 1270.63 6.34% 
Std dev 41.96 3.46% 
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Table 2: Sector views 
 

Firm NoDur Durbl Manuf Enrgy Chems BusEq Telcm Utils Shops Hlth Money Other 
Banc of America + -  + + - - -  + +  
Goldman Sachs -     + + -  +   
Lehman Bro -  +  +   -     
Merrill Lynch + -   - - + +  +   
Morgan Stanley  -    -   - + + + 
PNC Advisors   + - +   -   +  
Prudential  -  +  - +      
Smith Barney     -     +  +/- 
Classification N SS B B N SS B SS S SB SB N 

 
* NoDur:  Consumer NonDurables -- Food, Tobacco, Textiles, Apparel, Leather, Toys 
   Durbl: Consumer Durables -- Cars, TV's, Furniture, Household Appliances 
   Manuf:  Manufacturing -- Machinery, Trucks, Planes, Off Furn, Paper, Com Printing 
   Enrgy:  Oil, Gas, and Coal Extraction and Products 
   Chems:  Chemicals and Allied Products 
   BusEq:  Business Equipment -- Computers, Software, and Electronic Equipment 
   Telcm:  Telephone and Television Transmission 
   Utils:  Utilities 
   Shops:  Wholesale, Retail, and Some Services (Laundries, Repair Shops) 
   Hlth:   Healthcare, Medical Equipment, and Drugs 
   Money:  Finance 
   Other:  Everything Else -- Mines, Constr, BldMt, Trans, Hotels, Bus Serv, Entertainment 
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Table 3: The optimal asset weights when expected returns are computed using historical 
average 
 

Asset 
Historical 

return 
Optimal 
weights 

Market implied 
return 

market 
weights 

Cbond 5.95% 21.54% 3.35% 16.67% 
LTG 5.53% -54.34% 3.32% 8.33% 
ITG 5.45% 119.76% 3.15% 8.33% 
SB 13.02% 6.24% 5.84% 22.06% 
B 11.14% 8.08% 5.39% 11.84% 
N 11.16% -4.50% 5.44% 10.65% 
S 12.17% 4.72% 5.54% 5.91% 

SS 12.20% -1.49% 5.85% 16.22% 
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Table 4: views 
 

P Q Ω 
0 0 0 0.33 0.18 0.16 0.09 0.24 0.0634 0.0012 0 0 0 0 0

-0.5 -0.25 -0.25 0.33 0.18 0.16 0.09 0.24 0.04 0 0.0009 0 0 0 0
0 0 0 1 0 0 0 0 0.0834 0 0 0.0009 0 0 0
0 0 0 0 1 0 0 0 0.0784 0 0 0 0.0036 0 0
0 0 0 0 0 0 1 0 0.0484 0 0 0 0 0.0036 0
0 0 0 0 0 0 0 1 0.0434 0 0 0 0 0 0.0009
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Table 5: Expected returns and optimal asset allocation conditional on the views 
 

Asset 

Expected return 
cond. 

on the views 

optimal weights 
cond. on the 

views 

Change from 
the market 

weights 
Cbond 3.36% 14.33% -2.34% 
LTG 3.33% 7.16% -1.17% 
ITG 3.15% 7.16% -1.17% 
SB 6.14% 28.83% 6.78% 
B 5.62% 13.79% 1.95% 
N 5.68% 11.06% 0.41% 
S 5.77% 5.51% -0.40% 

SS 6.08% 12.15% -4.06% 
 


