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Example 

Heteroscedasticity 

R&D Expenditure, Sales, and Profits in 14 
Industry Groupings in the United States, 2005 (all 
figures in millions of dollars)

Since the cross-sectional data presented in this 
table are quite heterogeneous, in a regression of 
R&D on sales, heteroscedasticity is likely 

                                                                              
       _cons     1337.874   5015.141     0.27   0.794     -9589.18    12264.93
       sales     .0437234   .0277404     1.58   0.141    -.0167178    .1041646
                                                                              
          rd        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    1.2170e+09    13  93614788.2           Root MSE      =  9166.3
                                                       Adj R-squared =  0.1025
    Residual    1.0083e+09    12  84021567.1           R-squared     =  0.1715
       Model     208733442     1   208733442           Prob > F      =  0.1410
                                                       F(  1,    12) =    2.48
      Source         SS       df       MS              Number of obs =      14
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There is a positive relationship between 
R&D and sales, although it is not 
statistically significant at the traditional 
levels

White Test
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       _cons    -4.67e+07   1.12e+08    -0.42   0.685    -2.94e+08    2.00e+08
      sales2     .0008456   .0031711     0.27   0.795     -.006134    .0078253
       sales     577.6563   1307.934     0.44   0.667    -2301.087      3456.4
                                                                              
      muhat2        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    2.1263e+17    13  1.6356e+16           Root MSE      =  1.0e+08
                                                       Adj R-squared =  0.3318
    Residual    1.2022e+17    11  1.0929e+16           R-squared     =  0.4346
       Model    9.2405e+16     2  4.6203e+16           Prob > F      =  0.0435
                                                       F(  2,    11) =    4.23
      Source         SS       df       MS              Number of obs =      14 2 2
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Using the       value and n=14, we obtain
Under the null hypothesis of no heteroscedasticity, this 
should follow a chi-square distribution with 2 df 
(because there are two regressors). The p-value of 
obtaining a chi-square value of as much as 6.090 or 
greater is about 0.0476. Since this is a low value, the 
White test also suggests that there is heteroscedsticity.  

2R 2 6.090nR =

The true error variance is unknown, we 
cannot use the method of weighted least 
squares to obtain heteroscedasticity-
corrected standard errors and t-values. 

Therefore, we would have to make some 
educated guesses about the nature of the 
error variance.

White’s heteroscedasticity-consistent standard errors
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We see that the parameter estimates have not changed, 
the standard error of the intercept coefficient has 
decreased slightly, and the standard error of the slope 
coefficient has increased slightly. But remember that 
the White procedure is strictly a large-sample 
procedure, where as we have only 14 observations

STATA

White's general test statistic :    6.0842  Chi-sq( 2)  P-value =  .0477

. whitetst

                                                                              
       _cons     1337.874   5015.141     0.27   0.794     -9589.18    12264.93
       Sales     .0437234   .0277404     1.58   0.141    -.0167178    .1041646
                                                                              
          RD        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]
                                                                              

       Total    1.2170e+09    13  93614788.2           Root MSE      =  9166.3
                                                       Adj R-squared =  0.1025
    Residual    1.0083e+09    12  84021567.1           R-squared     =  0.1715
       Model     208733442     1   208733442           Prob > F      =  0.1410
                                                       F(  1,    12) =    2.48
      Source         SS       df       MS              Number of obs =      14

White’s general test statistic is 6.0842.
Degree of freedom =2
Critical value of Chi-square at 5 percent significance level is 

5.99147
6.0842 > 5.99147 Reject the null hypothesis
The White test also suggests that there is 

heteroscedsticity.

0

1

:
:

H Homoscedasticity
H Otherwise


