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Overview

A thorough understanding of the relationship between education and
future earnings helps students to make informed decisions about their
education and has other important implications such as on fiscal
policy

Education by degree and field of study is a risky investment and
individuals are not risk-neutral

Therefore, it is important to take into account this risk component in
modelling returns to education

We are the first examine returns to education for different types of
degrees and majors (fields of study) where we incorporate all four
moments of the distribution (mean, variance, skewness, kurtosis)

There is some emerging work on capturing higher moments in returns
to education in other contexts, although this does not incorporate
fields of study [Harmon et al., 2003,Henderson et al., 2020]
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Data: HILDA Survey

The Household, Income and Labour Dynamics in Australia (HILDA)
Survey is a longitudinal, nationally representative study of Australian
households conducted annually since 2001

We focus on wave 16 (year 2016) which is the most recent data
before the pandemic with information on fields of study

We use “Financial year gross wages & salary” in Australian dollars as
our main measure of income
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Data: 45 Education Categories

1 We have 45 education categories which are interactions between three
degree categories and 15 fields of study

2 Lower education is our base case, i.e., individuals with no post-school
qualification

3 Our three degrees categories are Postgraduate degrees, Bachelor
degrees, and Sub-Bachelor degrees (e.g., Diploma, Associate Degree,
Certificate)

4 The 15 fields of study include (1) Natural / Physical Sciences; (2) IT;
(3) Engineering; (4) Architecture / Building; (5) Agriculture /
Environment; (6) Medicine; (7) Nursing; (8) Other Health; (9)
Education; (10) Management / Commerce; (11) Law; (12) Social
Sciences; (13) Creative Arts; (14) Personal Services / Hospitality;
(15) Other Majors
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Methods: Ordinary Least Squares (OLS)

As our baseline, we run Mincerian wage regressions via OLS to
estimate average returns to education on earnings, including the 45
education variables and a rich set of control variables

We also include proxies for ability which are based on cognitive ability
tests and are conducted as part of the HILDA Survey, such as the
Symbol Digits Modalities Test, the Backwards Digit Span Test and
the National Adult Reading Test

Education as a “treatment” so we do not condition on variables like
occupation which are caused by the treatment (i.e., over control bias)
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Methods: Modelling Higher Moments

We use the Generalized Additive Models for Location, Scale and
Shape (GAMLSS) framework to model the higher moments of returns
to education

GAMLSS is a flexible framework for regression models and allows the
outcome variable to follow any distribution

A GAMLSS framework can deal with non-constant variance
(heteroskedasticity), skewness and heavy or light tails

All the the four parameters of the distribution can be modelled as
functions of explanatory variables
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Methods: GAMLSS Equations

Y ∼ D(µ, σ, ν, τ) (1)

η1 = g1(µ) = βµ,0 +
45∑
k=1

βµ,k(Majori × Degreei ) + X ′
i γµ (2)

η2 = g2(σ) = βσ,0 +
45∑
k=1

βσ,k(Majori × Degreei ) + X ′
i γσ (3)

η3 = g3(ν) = βν,0 +
45∑
k=1

βν,k(Majori × Degreei ) + X ′
i γν (4)

η4 = g4(τ) = βτ,0 +
45∑
k=1

βτ,k(Majori × Degreei ) + X ′
i γτ (5)

Y is log annual income, µ, σ, ν, τ are the location, scale and shape
parameters, η is the linear predictor, g1(µ) to g4(τ) are link functions.
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OLS Results: Heatplot for Education Categories
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GAMLSS Results: Model Selection and Fit

1 We consider all continuous distributions on (0,∞) and we select the
Box-Cox t distribution with four moment parameters

2 We select identity, log, identity, log as the link function for our four
distribution parameters µ, σ, ν, τ

3 We select the set of explanatory variables for each of our four
distribution parameters

4 Using several diagnostic tools we show that GAMLSS estimated via a
Box-Cox t distribution provides a superior fit to an OLS model and to
other GAMLSS distributions

5 We derive the earnings distribution for each of our education
categories based on the estimated coefficients for each moment
equation from GAMLSS
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GAMLSS Results: Q-Q plots for Normal and Box-Cox t
Distributions
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GAMLSS Results: Boxplots with Bachelor Majors (Top 5)
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GAMLSS Results: Boxplots with Bachelor Majors (Mid 5)
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GAMLSS Results: Boxplots with Bachelor Majors (Bottom
5)
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GAMLSS Results: Probabilities Sorted from the Top

...

Jahromi and Meagher (ANU) Risk and Returns to Education ACE 2022 14 / 27



GAMLSS Results: Probabilities Sorted from Below

...

Jahromi and Meagher (ANU) Risk and Returns to Education ACE 2022 15 / 27



Conclusion

We mostly find positive returns to education for our fields of study,
especially among Bachelor degrees and Postgraduate degrees (after
controlling for socio-demographic characteristics and ability)

Higher moments matter and we find differences in income
distributions (higher moments) across our education categories

In terms of probabilities of being in the top or bottom of the income
distribution there is no single ranking (like on the mean with OLS),
hence risk preferences will matter in choosing field of study

We conclude that in addition to average returns to education for
different degrees and majors, it is important to consider the full
distributional impact and include the risk component
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Summary Statistics: Number of Observations
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Descriptive Statistics: Annual Income Distribution by
Degree
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Descriptive Statistics: Annual Income Distribution by
Major
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GAMLSS Results: Postgraduate Major Variables
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GAMLSS Results: Bachelor Major Variables
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GAMLSS Results: Sub-Bachelor Major Variables
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GAMLSS Results: Interactions Specification - Control
Variables
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GAMLSS Results: Boxplots with Postgraduate Majors
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GAMLSS Results: Boxplots with Sub-Bachelor Majors
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GAMLSS Results: Boxplot for Lower Education
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