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Table 7 

Recursive Predictive Performance of Forecast Combinations – 12-Month Horizon 
The table reports the root-mean-square forecast error, the predictive bias, and the forecast error standard deviation for 
a number of alternative forecast combination schemes. The first panel concerns combinations in pairs, when a baseline 
forecast (i.e. forecast 1) is held fixed at the forecast function listed in the header. Pairwise weights are estimated by 
ordinary least squares. The second panel groups a few benchmarks: when all forecast functions are recursively 
combined (with least-squares weights);  when weights are fixed to be identical across all forecast functions; Stock and 
Watson’s (2003) scheme in which weights are inversely proportional to the recursive sample MSFE of each forecast 
function. The (pseudo) out-of sample period is 1985:01 – 2003:12. 

 

 Excess Stock Returns Excess Bond Returns 
 Root-MSFE Bias Std. Dev. Root-MSFE Bias Std. Dev. 

Combination 
with: 

Panel A: Baseline forecast: MSIH(4,0)-VAR(1) 

MSIAH(3,1) 4.665 -0.041 4.665 2.262 0.031 2.262 
VAR(1) 4.663 -0.082 4.662 2.240 -0.014 2.240 

Neely-Weller 
bench. 4.561 -0.044 4.561 2.276 0.386 2.243 

PT – Adj. R2 
selection 

4.550 0.146 4.548 2.269 0.045 2.268 

PT – BIC 
selection 

4.653 0.033 4.653 2.262 0.015 2.262 

AR - BIC 
selection 

4.579 -0.037 4.579 2.265 0.357 2.237 

 Panel A:  Other benchmarks 
Baseline 

MSIH(4,0)-VAR(1) 4.560 2.129 4.540 2.129 0.266 2.112 
All forecast 
functions 5.234 -1.340 5.060 3.277 -0.018 3.277 

Equally weighted 4.485 -0.124 4.483 2.093 0.400 2.054 
Inv. MSFE-

weighted 4.100 -0.146 4.097 1.924 0.358 1.890 

 Panel B:  Baseline forecast: Pesaran and Timmermann –  BIC selection 
MSIAH(3,1) 4.690 -0.087 4.689 2.232 0.031 2.232 

VAR(1) 4.763 -0.048 4.763 2.238 0.056 2.238 
Neely-Weller 

bench. 4.692 -0.022 4.692 2.312 0.358 2.284 

MSIH(4,0)-
VAR(1) 

4.691 0.017 4.691 2.228 0.002 2.228 

PT – BIC 
selection 

4.653 0.033 4.653 2.262 0.015 2.262 

AR - BIC 
selection 

4.698 -0.002 4.698 2.300 0.363 2.271 

 Panel B: Other benchmarks 
Baseline PT – 

Adj. R2 selection 
4.639 -0.352 4.485 2.149 0.192 2.140 

All forecast 
functions 5.234 -1.340 5.060 3.277 -0.018 3.277 

Equally weighted 4.485 -0.124 4.483 2.093 0.400 2.054 
Inv. MSFE-

weighted 4.100 -0.146 4.097 1.924 0.358 1.890 
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Table 8 

Summary Statistics for Recursive Mean-Variance Portfolio Weights under  
a Variety of Forecasting Models/Combination Schemes 

The table reports summary statistics for the weights solving the one-month forward mean-variance portfolio problem: 

][21][max 11 ++ − tttt WVarWE   
tw

λ , 

where Wt+1 is end-of period wealth and λ is a coefficient of (absolute) risk aversion that trades-off mean and variance. 
The problem is solved recursively over the period 1985:01 – 2004:11 using in each month updated parameter estimates. 
The table shows means and standard deviations for recursive portfolio weights. Short-sales are ruled out. Results are 
shown for a few alternative values of the risk-aversion coefficient, λ. 

  Stocks Bonds Cash 
  Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

MSIH(4,0)-VAR(1) 0.709 0.453 0.166 0.373 0.125 0.328 
MSIAH(3,1) 0.401 0.486 0.259 0.434 0.340 0.469 
VAR(1) 0.407 0.455 0.345 0.454 0.249 0.417 
Neely-Weller 
benchmark 1.000 0.000 0.000 0.000 0.000 0.000 
Pesaran-Timmermann 
( 2R  selection) 1.000 0.000 0.000 0.000 0.000 0.000 
 Forecast combinations 
Equally weighted 0.613 0.487 0.230 0.420 0.156 0.362 

λ 
=

 0
.2

 

Inverse MSFE weights 0.593 0.491 0.240 0.427 0.167 0.373 
MSIH(4,0)-VAR(1) 0.691 0.453 0.171 0.369 0.139 0.336 
MSIAH(3,1) 0.383 0.475 0.255 0.426 0.362 0.469 
VAR(1) 0.279 0.366 0.399 0.450 0.322 0.429 
Neely-Weller 
benchmark 1.000 0.000 0.000 0.000 0.000 0.000 
Pesaran-Timmermann 
( 2R  selection) 1.000 0.000 0.000 0.000 0.000 0.000 
 Forecast combinations 
Equally weighted 0.612 0.488 0.230 0.421 0.158 0.364 

λ 
=

 0
.5

 

Inverse MSFE weights 0.589 0.491 0.241 0.425 0.169 0.374 
MSIH(4,0)-VAR(1) 0.666 0.454 0.181 0.373 0.154 0.345 
MSIAH(3,1) 0.353 0.456 0.260 0.423 0.387 0.470 
VAR(1) 0.170 0.256 0.434 0.445 0.396 0.438 
Neely-Weller 
benchmark 0.759 0.149 0.241 0.068 0.000 0.000 
Pesaran-Timmermann 
( 2R  selection) 1.000 0.000 0.000 0.000 0.000 0.000 
 Forecast combinations 
Equally weighted 0.607 0.486 0.230 0.416 0.163 0.365 

λ 
=

 1
 

Inverse MSFE weights 0.581 0.489 0.246 0.424 0.173 0.376 
MSIH(4,0)-VAR(1) 0.595 0.447 0.191 0.367 0.214 0.365 
MSIAH(3,1) 0.288 0.405 0.271 0.414 0.441 0.464 
VAR(1) 0.081 0.134 0.413 0.431 0.505 0.430 
Neely-Weller 
benchmark 0.720 0.039 0.280 0.039 0.000 0.000 
Pesaran-Timmermann 
( 2R  selection) 1.000 0.000 0.000 0.000 0.000 0.000 
 Forecast combinations 
Equally weighted 0.593 0.482 0.235 0.411 0.173 0.370 

λ 
=

 2
 

Inverse MSFE weights 0.563 0.490 0.255 0.425 0.182 0.380 
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Table 9 

Summary Statistics for Recursive Mean-Variance Portfolio Performances under  
a Variety of Forecasting Models/Combination Schemes 

The table reports summary statistics for the 1-month portfolio return based on weights that solve the one-month mean-
variance portfolio problem: 

][21][max 11 ++ − tttt WVarWE   
tw

λ , 

where Wt+1 is end-of period wealth and λ is the coefficient of (absolute) risk aversion. The problem is solved recursively 
over the period 1985:01 – 2004:11 using in each month updated parameter estimates. Short-sales are ruled out. Results 
are shown for a few alternative values of the risk-aversion coefficient, λ. Mean-variance’ is the sample realized value of 
the mean-variance objective. Boldfaced values indicate the best performing model.  

  Mean Median 90% lower 
bound 

90% lower 
bound 

Sharpe 
ratio 

Mean- 
variance

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.009 

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.007 
MSIH(4,0)-VAR(1) 1.012 1.011 0.961 1.050 0.230 1.012 

MSIAH(3,1) 1.008 1.005 0.961 1.046 0.128 1.008 
VAR(1) 1.011 1.006 0.961 1.048 0.191 1.010 

Neely-Weller 
benchmark 1.012 1.016 0.955 1.053 0.197 1.011 

Pesaran-Timmermann 
( 2R  selection) 1.012 1.016 0.955 1.053 0.197 1.011 

 Forecast combinations 
Equally weighted 1.017 1.016 0.974 1.052 0.345 1.017 

   
   

   
 λ

 =
 0

.2
 

Inverse MSFE weights 1.017 1.016 0.977 1.052 0.353 1.017 

MSIH(4,0)-VAR(1) 1.012 1.010 0.961 1.048 0.221 1.011 
MSIAH(3,1) 1.008 1.004 0.963 1.046 0.137 1.008 

VAR(1) 1.010 1.005 0.965 1.046 0.183 1.009 
Neely-Weller 
benchmark 1.012 1.016 0.955 1.053 0.197 1.011 

Pesaran-Timmermann 
( 2R  selection) 1.012 1.016 0.955 1.053 0.197 1.011 

 Forecast combinations 
Equally weighted 1.017 1.016 0.974 1.052 0.346 1.016 

   
   

   
 λ

 =
 0

.5
 

Inverse MSFE weights 1.017 1.016 0.977 1.052 0.354 1.016 

MSIH(4,0)-VAR(1) 1.011 1.010 0.961 1.046 0.211 1.010 
MSIAH(3,1) 1.008 1.004 0.963 1.046 0.138 1.007 

VAR(1) 1.009 1.005 0.973 1.039 0.157 1.007 
Neely-Weller 
benchmark 1.012 1.016 0.955 1.053 0.197 1.011 

Pesaran-Timmermann 
( 2R  selection) 1.012 1.016 0.955 1.053 0.197 1.011 

 Forecast combinations 
Equally weighted 1.017 1.016 0.974 1.052 0.349 1.015 

   
   

   
 λ

 =
 1

 

Inverse MSFE weights 1.017 1.016 0.977 1.052 0.355 1.016 

MSIH(4,0)-VAR(1) 1.010 1.008 0.963 1.044 0.199 1.007 
MSIAH(3,1) 1.008 1.004 0.970 1.044 0.130 1.005 

VAR(1) 1.007 1.005 0.976 1.030 0.118 1.005 
Neely-Weller 
benchmark 1.011 1.016 0.955 1.052 0.181 1.007 

Pesaran-Timmermann 
( 2R  selection) 1.012 1.016 0.955 1.053 0.197 1.011 

 Forecast combinations 
Equally weighted 1.017 1.016 0.977 1.052 0.356 1.014 

   
   

   
λ 

=
 2

 

Inverse MSFE weights 1.017 1.015 0.977 1.052 0.359 1.014 

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.009

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.007

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.008

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.007

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.006

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.006
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Table 10 

Sub-Sample Results for Recursive Mean-Variance Portfolio Performances 
The table reports summary statistics for the 1-month portfolio return based on weights that solve the one-month mean-
variance portfolio problem. Results are broken down for four distinct periods: Jan. 1985 – Dec. 1989, Jan. 1990 – Dec. 
1994, Jan. 1995 – Dec. 1999, and Jan. 2000 – Dec. 2004. Short-sales are ruled out. Results are shown for two alternative 
values of the risk-aversion coefficient, λ. Mean-variance’ is the sample realized value of the mean-variance objective.  
  λ = 0.5 λ = 1 
  Mean Median Sharpe 

ratio 
Mean- 

variance Mean Median Sharpe 
ratio 

Mean- 
variance

50% stocks, 50% bonds 1.012 1.015 0.172 1.010 1.012 1.015 0.172 1.009 
1/N benchmark 1.010 1.012 0.196 1.009 1.010 1.012 0.196 1.008 

MSIH(4,0)-VAR(1) 1.016 1.015 0.334 1.015 1.016 1.015 0.323 1.014 
MSIAH(3,1) 1.011 1.007 0.178 1.010 1.011 1.007 0.181 1.009 

VAR(1) 1.016 1.008 0.345 1.015 1.014 1.008 0.318 1.013 
Neely-Weller 
benchmark 1.014 1.018 0.227 1.013 1.014 1.018 0.227 1.012 

Pesaran-Timmermann 
( 2R  selection) 1.014 1.018 0.227 1.013 1.014 1.018 0.227 1.012 

 Forecast combinations 
Equally weighted 1.018 1.017 0.284 1.019 1.018 1.018 0.229 1.017 

19
85

 -
 1

98
9 

Inverse MSFE weights 1.021 1.018 0.409 1.020 1.021 1.017 0.413 1.019 
50% stocks, 50% bonds 1.008 1.012 0.141 1.012 1.008 1.012 0.141 1.007 

1/N benchmark 1.007 1.009 0.152 1.006 1.007 1.009 0.152 1.006 
MSIH(4,0)-VAR(1) 1.009 1.010 0.206 1.009 1.009 1.010 0.214 1.009 

MSIAH(3,1) 1.009 1.004 0.204 1.009 1.009 1.004 0.210 1.008 
VAR(1) 1.008 1.004 0.169 1.007 1.008 1.004 0.183 1.007 

Neely-Weller 
benchmark 1.010 1.013 0.196 1.009 1.010 1.013 0.196 1.009 

Pesaran-Timmermann 
( 2R  selection) 1.010 1.013 0.196 1.009 1.010 1.013 0.196 1.009 

 Forecast combinations 
Equally weighted 1.010 1.013 0.257 1.011 1.010 1.013 0.261 1.010 

19
90

 –
 1

99
4 

Inverse MSFE weights 1.015 1.013 0.431 1.015 1.015 1.013 0.431 1.014 
50% stocks, 50% bonds 1.019 1.028 0.378 1.018 1.019 1.028 0.378 1.017 

1/N benchmark 1.014 1.020 0.390 1.014 1.014 1.020 0.390 1.013 
MSIH(4,0)-VAR(1) 1.021 1.024 0.532 1.020 1.019 1.018 0.501 1.018 

MSIAH(3,1) 1.010 1.004 0.203 1.010 1.010 1.004 0.200 1.009 
VAR(1) 1.013 1.005 0.291 1.013 1.011 1.005 0.246 1.010 

Neely-Weller 
benchmark 1.021 1.030 0.427 1.020 1.021 1.030 0.427 1.019 

Pesaran-Timmermann 
( 2R  selection) 1.021 1.030 0.427 1.020 1.021 1.030 0.427 1.019 

 Forecast combinations 
Equally weighted 1.021 1.030 0.427 1.020 1.021 1.030 0.427 1.019 

19
95

 -
 1

99
9 

Inverse MSFE weights 1.026 1.029 0.624 1.025 1.026 1.029 0.624 1.025 
50% stocks, 50% bonds 1.001 1.001 -0.042 1.000 1.001 1.001 -0.042 0.999 

1/N benchmark 1.001 1.007 -0.051 1.001 1.001 1.007 -0.051 1.000 
MSIH(4,0)-VAR(1) 1.000 1.004 -0.076 0.999 1.000 1.004 -0.076 0.998 

MSIAH(3,1) 1.003 1.002 -0.002 1.002 1.003 1.002 -0.001 1.001 
VAR(1) 1.002 1.002 -0.018 1.001 1.001 1.003 -0.041 0.999 

Neely-Weller 
benchmark 1.002 1.011 -0.020 1.001 1.002 1.011 -0.020 1.000 

Pesaran-Timmermann 
( 2R  selection) 1.002 1.011 -0.020 1.001 1.002 1.011 -0.020 1.000 

 Forecast combinations 
Equally weighted 1.005 1.014 0.045 1.003 1.002 1.011 0.054 1.000 

20
00

 -
 2

00
4 

Inverse MSFE weights 1.007 1.011 0.078 1.006 1.007 1.011 0.087 1.005 
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Table 11 

Recursive Mean-Variance Portfolio Performances under Transaction Costs 
The table reports summary statistics for the 1-month portfolio return based on weights that solve the one-month mean-
variance portfolio problem. Short-sales are ruled out. Results are shown for two alternative values of the risk-aversion 
coefficient, λ. Mean-variance’ is the sample realized value of the mean-variance objective. Transaction costs are modeled 
as the function: 

0|)ˆˆ| (max
1

1
1

|ˆˆ|
≠−

=
−

−
+−= ∑ j

t
j

t
j

wwf

n

j

j
t

j
tpt Iwwtc φφ  

where p is a proportional transaction cost (set to 0.25 percent) and f is a fixed cost that has to be paid when 
transactions occur (f is set to 0.01 percent). 
 

  Mean Median 90% lower 
bound 

90% lower 
bound 

Sharpe 
ratio 

Mean- 
variance

MSIH(4,0)-VAR(1) 1.010 1.009 0.958 1.047 0.176 1.009 
MSIAH(3,1) 1.006 1.003 0.963 1.043 0.069 1.005 

VAR(1) 1.007 1.004 0.961 1.042 0.104 1.006 
Neely-Weller 
benchmark 

1.012 1.016 0.955 1.053 0.197 1.010 

Pesaran-Timmermann 
( 2R  selection) 

1.012 1.016 0.955 1.053 0.197 1.011 

 Forecast combinations 
Equally weighted 1.014 1.017 0.952 1.055 0.236 1.012 

   
   

   
   
λ 

=
 0

.5
 

Inverse MSFE weights 1.013 1.013 0.972 1.050 0.280 1.014 

MSIH(4,0)-VAR(1) 1.009 1.008 0.958 1.045 0.162 1.008 
MSIAH(3,1) 1.006 1.003 0.961 1.043 0.069 1.004 

VAR(1) 1.006 1.004 0.971 1.036 0.086 1.005 
Neely-Weller 
benchmark 

1.012 1.016 0.955 1.053 0.197 1.010 

Pesaran-Timmermann 
( 2R  selection) 

1.012 1.016 0.955 1.053 0.197 1.010 

 Forecast combinations 

Equally weighted 1.013 1.016 0.954 1.053 0.241 1.011 

   
   

   
   
λ 

=
 1

 

Inverse MSFE weights 1.014 1.013 0.973 1.051 0.281 1.013 
 

 

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.009 

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.007

 50% stocks, 50% bonds 1.010 1.015 0.954 1.050 0.153 1.008 

 1/N benchmark 1.008 1.011 0.970 1.035 0.163 1.007




