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Heteroskedasticity-Robust Elasticities in Logarithmic  
and Two-Part Models 

 
 
 

Abstract 
 
Logarithmic models are widely used to study highly skewed positive 
outcomes, either alone or in combination with an equation that first 
distinguishes between zero and non-zero values (the two part model). 
A well-known drawback of such models is that to obtain marginal 
effects that pertain to the arithmetic mean, rather than the mean of 
logs, we must exponentiate, and this retransformation is complicated 
in the presence of heteroskedasticity. This paper presents a simple 
method for correcting estimated elasticities for the effects of 
heteroskedasticity, in both log-linear and log-log (constant elasticity) 
equations. An example, drawing on Bulgarian farm survey data, 
demonstrates that this correction leads to significantly different 
estimates of the elasticity of expenditures on agricultural inputs with 
respect to land area and the age of the household head. 
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however, is not a structural parameter, but rather a descriptive statistic, one which conflates the 

effects of parental education with those of parental income, genetics, and other factors that are 

omitted from the equation.  This formulation is a hallmark, not a weakness, of the descriptive 

literature on intergenerational mobility, whose first goal is just to characterize the statistical 

association between parents’ and children’s outcomes.  Yet one may still seek to identify the 

forces and government policies that cause this statistic to vary over time and place, and this is 

our aim here.4   

Authors whose work is closely related to ours include Hannum (1999), who asks whether 

changes in school resource allocations in China altered the urban/rural attainment gap, which is 

one source of the intergenerational association of parents’ and children’s education, since urban 

parents generally have urban children, and likewise for the rural.  She finds that the evolution of 

this gap mirrors the trend in the number of teachers assigned to work in urban versus rural areas.  

While she notes that this correlation is not conclusive, she also points out that China explicitly 

prioritized rural education during the Cultural Revolution, and it was at this time that the 

urban/rural schooling gap narrowed.  Later, in the 1980s, China adopted a more liberal approach, 

which had the effect of favoring urban areas, whereupon the urban/rural gap re-emerged.  That 

these stated policy goals should have had their intended effect should not be surprising, and the 

result should have been a rise and then fall in overall educational mobility.5 

                                                 

4 For ease of expression, we still use “parental education effect” as a synonym for “parental education parameter.” 

5 We do not know of a nationally representative survey for China that would allow one to test this prediction.  Hertz 

et al. (2007) report results for a portion of rural China only, which show a steady increase in educational mobility 

through about the 1968 birth cohort. 
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Similarly, Hertz, Meurs and Selcuk (2007) argue that a steep decline in educational 

mobility in Bulgaria can be explained by changes in economic conditions and educational access 

following the transition from socialism.  Their argument is based on differences across two 

household surveys, taken six years apart, in children’s’ exposure to a period of economic and 

fiscal crisis, which led to school closures, increased out-of-pocket-costs, and reductions in the 

quality of instruction.  This coincided with an absolute deterioration in educational outcomes for 

the children of the least-well educated parents, which is to say, a decline in educational mobility.  

As with Hannum, these conclusions are based on plausible, but circumstantial, as opposed to an 

econometric, evidence.  

Behrman, Birdsall, and Székely (2000) take a cross-country panel-data approach, using 

twenty years’ worth of household surveys from 16 Latin American nations.  They find that 

government expenditures on primary schooling (per student of primary age), as well as the 

average level of education of their teachers, are positively associated with an educational 

mobility index of their own design, as is financial depth (M2 over GDP), which they interpret as 

an indication of the degree to which the economy is “marketized.” 

 Our contribution is to bring micro-econometric evidence to bear on the question of the 

relation between educational policy and educational mobility, based on the natural experiment 

represented by Indonesia’s school-construction program.  The data we use are described in the 

next section; following that we present our econometric specification, and its results.  A final 

section looks at alternative explanations for the convergence of male and female education 

levels, which we argue was not a clear by-product of the INPRES school construction program.  

We also discuss the divergent trends followed by two different measures of educational 

persistence. 




