
1 

A Critique of “Maori socio-economic disparity” 

W Robert J Alexander and John R Williams* 
Department of Economics and Department of Marketing  

School of Business 
University of Otago 

 
 
 
 
 
 

Abstract 
When economic research has potentially important implications for 
public policy it behoves researchers to take as much care as possible in 
their treatment of data and in their statistical analyses. No empirical 
econometric study can be without its limitations and often those 
limitations may be hidden in the detail of quite sophisticated 
econometric technique. By contrast, some work uses only relatively 
simple statistical analysis and, in that sense, appears to be more 
comprehensible and more persuasive to the non-specialist reader. 
 
Chapple (2000a)1 has contributed to the "Closing the Gaps" public 
policy debate with a paper that questions whether gaps exist, and 
whether, if they exist, they are growing.  We see three major problems 
with this paper.  First, the evidence presented is very poorly 
documented.  Sources of information are not quoted (effectively 
hearsay is used) and data are not freely available.  Second, the paper 
ignores several well-known caveats concerning the validity of 
inferences from statistical analyses.  Third, even if one accepts the 
results as tabulated and plotted in the paper, it is quite possible to draw 
radically different substantive conclusions as to their implications than 
those drawn by the author. 
 

                                                 
* Thanks for useful discussions are due to members of the University of Otago Economics Department, 
especially Erkin Bairam, Murat Genc, Paul Hansen and Mohammad Jaforullah, as well as to Ron 
Crawford of Treasury and John Gibson of Waikato University. The usual disclaimer applies. 
1 A paper by the same title and substantially based on Chapple (2000a) appears in Political Science, 
volume 52, number 2 (Chapple 2000b). This latter paper has had most of the detail of the regression 
anlayses removed, but the misinterpretation of them remains as do the other errors we identify. Since 
the former paper had a very wide readership we base our comments on it. 
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Introduction 
In New Zealand there has been an extensive public policy debate centred on the issue 
of “closing the gaps” between Maori and non-Maori. The report Progress Towards 
Closing Social and Economic Gaps Between Maori and non-Maori (Ministry of 
Maori Development 1998) highlights the continuing disparity in income levels, and 
employment, educational and health status between Maori and non-Maori. The report 
suggests that, although some positive gains have been made, particularly in education, 
the gaps between Maori and non-Maori are not closing. Statistics New Zealand (SNZ) 
(1998) document the same facts as Te Puni Kokiri in one of a series of reports based 
on the 1996 census.  Earlier work, which documented the position, includes Horsfield 
and Evans (1988), Whitwell and Thompson (1991) and Economic Development Unit, 
Manatu Maori (1991).  
 
The relevant questions in the "Closing the Gaps" debate are: 
 

1. Do gaps exist? 
2. If so, along which dimensions?  Employment rates, remuneration, income, 

education, health, literacy ...? 
3. Of the gaps that can be shown to exist, which ones are becoming larger, and 

which are becoming smaller? 
 
One recent contribution to this debate is Chapple (2000a) which has gained 
widespread political and media coverage. Chapple (2000a) does not contain any well-
articulated economic or statistical model, but does use elementary statistical analysis 
in an attempt to advance its thesis. Unfortunately, there are a number of questionable 
statistical methods in the work that collectively invalidate many of its conclusions. 
These issues, while obvious to any professional economist or indeed, any competent 
data analyst are of such a kind that they have gone undetected by the non-specialist 
reader. In the order that they appear in the paper, these questionable analyses are: 
 

1. The use of simple as opposed to multivariate regression analysis. 
2. The misrepresentation of the nature of a statistical distribution. 
3. The exploitation of multicollinearity in the context of stepwise 

regressions. 
 
We deal with each of these in turn. 
 

Simple and multiple regression 
Chapple (2000a, p.10) claims that it is incorrect to focus on average outcomes, that is, 
whether there is a statistically significant difference between the means of two 
different groups. He uses what he calls “[m]ore formal statistical analysis” to claim 
that “less than one percent of individual variance in incomes … is explained directly 
or indirectly by being Maori (i.e. by regressions using a binary Maori dummy variable 
as the only explanatory variable).”  This formal statistical analysis consists of looking 
at the explained variation in regressions that are certainly mis-specified by omission 
of relevant variables. To take a sample and decompose it into two groups on the basis 
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of ethnicity and attempt to adduce any evidence from such a procedure is entirely 
spurious. It fails to account for any other possible sources of individual variation. It is 
clear that this error is not a casual slip, but a seriously entertained statistical method, 
since Chapple (2000a:10) goes on to say “other single explanatory variables are much 
more powerful. 6.13% of income variation in the 1996/7 Health Survey is explained 
by gender...” and so on. Nothing at all of any statistical validity can be concluded 
from such an examination of the explanatory power of simple regressions. The OLS 
estimates of the coefficient and the intercept term are biased (Theil 1957, Leamer 
1990).  Most frustratingly, none of the sources of these regressions is quoted in the 
article, so further investigation of their validity is not possible. 
 

The interpretation of distributions 
Chapple (2000, p.11) completely misrepresents the nature of a distribution when he 
says “13.4% of Maori (or non-Maori) would need to be at a different point on the 
distribution for the two populations to have an identical distribution of hourly 
earnings (all moments of the distribution the same).” Consider Figure 1 adapted from 
Chapple.  
 
The notion that the two distributions differ by only 13.4% appears to arise from the 
visual perception that the horizontally shaded piece of the Maori distribution (which 
represents 13.4% of the area of the distribution) could be moved from where it is and 
placed elsewhere (in the vertically shaded part of the non-Maori distribution).  This 
would make the Maori and non-Maori distributions coincide. We agree with Chapple 
(2000a) when he emphasises that ignoring higher order moments (variance, skewness 
and kurtosis for example) of distributions leads to misleading inferences.  However 
this way of looking at the distributions appears to be a misguided attempt to take into 
account these higher order moments. 
 
Indeed, it is difficult to imagine what is actually meant by “shifting” people around a 
frequency distribution.  The only way we can see to do that is to give selected Maori 
below the point of intersection a raise in income or conversely to cut the incomes of 
selected non-Maori who are above the point of intersection. 
 
A more intuitively understandable interpretation of Figure 1 along the lines of 
Chapple's position is “there are many Maori who earn more than many non-Maori.”  
A counter interpretation is that it very clearly shows that Maori are over-represented 
at all points to the left of where the two distributions cross and under-represented at 
all points to the right of that intersection.  Given that the data are positively skewed it 
is likely that the point of intersection is close to the median or mean wage rate.  We 
will assume the more likely case that the intersection is closer to the median than the 
mean.  In other words “at every wage level below the median there are 
proportionately more Maori than non-Maori, while at every wage level above the 
median there are proportionately more non-Maori than Maori.”  If this is not a 
systematic, non-random bias, it is difficult to imagine what is.   
 
In addition, Chapple (2000a) seems to argue that the figure 13.4% is not "significant" 
in some way.  However this is a value judgement, not a statement of a statistical 
hypothesis test, and is therefore open to challenge on (almost) arbitrary grounds. 
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Multicollinearity 
Chapple (2000a, p.16) employs stepwise regressions to analyse the significance of 
various explanatory variables. Given the extent to which the variables used in this sort 
of analysis are collinear it is only to be expected that the introduction of more 
variables into the regression will result in some earlier apparently significant variables 
losing statistical significance. In addition, the parameter estimates are inefficient in 
the presence of multicollinearity as the omission of a correlated variable biases the 
estimates of all the other parameters. Kennedy (1985, pp.77-78) contains a very useful 
intuitive diagrammatic presentation of the issues concerning omitting both relevant 
and irrelevant variables. 
 
Having made such elementary statistical mistakes, Chapple (2000a:19) claims that the 
“pattern of employment disparity does not support the hypothesis that racial 
discrimination is particularly important in explaining the current level of employment 
disparity or the variation of employment chances over time.” It is precisely that no 
such hypothesis is set up and tested which explains the errors in statistical method. 
Rather, a point of view is adopted which amounts to looking for any evidence that 
might support a particular preconceived idea.  
 

Cross-tabulation and Simpson's Paradox 
Chapple (2000a), as is common with much research aimed at non-statistically literate 
audiences, makes extensive use of cross-tabulations.  It is well known however that it 
is extremely risky to use a two dimensional cross-tabulation as evidence in any 
moderately important decision process.  What follows is an example of what has 
become known in the statistical literature as Simpson’s paradox. Simpson (1951) 
draws attention to the need for care in the interpretation of cross-tabulated data in the 
presence of interaction amongst variables of interest.  
 
Our hypothetical example concerns labour force participation rates. Consider the 
following classification of a sample of 100 individuals, according to their ethnicity 
(Pakeha or Maori) and labour force participation (in the labour force or not in the 
labour force). Table 1 presents the data for females and Table 2 the data for males. 
 
We see that, for females, the participation rate for Pakeha is higher than for Maori. 
The same applies to males. Many people’s intuition will tell them that, therefore, the 
Pakeha labour force participation rate is higher than the Maori participation rate. Yet, 
if we aggregate the data from the two tables (Table 3) we find that the participation 
rate is 50% for both Maori and Pakeha, so that we can see “no difference” between 
the two ethnicities as far as labour force participation goes. But this conclusion that 
ethnicity and labour force participation are unrelated is faulty by virtue of omitting to 
consider anything else! The problem is analogous to regression with an omitted 
relevant variable. 
 
In the labour market of the “real world” there is not just one omitted variable but 
many confounding factors such as gender, age or experience, qualifications, 
occupational type, geographical location and so on. Any attempt to adduce evidence 
from cross-tabulations is likely to be misleading.  Similarly, any form of regression 
analysis, such as that in Chapple (2000a), which fails to start with as fully specified a 
model as possible is also misleading. 
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Do gaps exist? 
Chapple (2000a, pp. 7-8) quotes results from some regression analyses but does not 
provide sources or details sufficient for the informed reader to judge the quality of 
results.  If one wants to examine these claims for validity there is no more detail 
available in Chapple's paper.  Certainly the data and reports based on the data do not 
appear to be publicly available.  In addition, no information is quoted in the paper 
regarding sample size and statistical power, so it is difficult to accept non-statistically 
significant estimates at face value.  The sample for the literacy data that Chapple 
quotes is relatively small (around 3,000) and low power is probably due to the large 
number of independent variables, which leads to many comparisons of small cell 
sizes.  Additionally, although independent variables were obviously collinear, no 
interaction effects were modelled. 
 
The main thrust of Chapple's argument relates to omitted variable bias.  He shows 
examples in his tables 1–5 where an apparent income or employment gap between 
Maori and non-Maori disappears when one controls for other variables.  To quote 
from page 16: 

"Overall, an earnings and employment gap is observed between Maori 
and non-Maori as a consequence of covariances with other socio-
demographic outcomes.  Generally speaking, being Maori does not appear 
to directly cause observed average earnings and employment gaps.  Age, 
education and literacy explain the significant gap between Maori and non-
Maori." 

Here we come to the crux of the matter.  One could argue that there are income and 
employment gaps between the sexes, and between the more and less educated or 
literate, or between the old and the young.  Some of these gaps are abhorrent to 
society (e.g. between the sexes), while others may be seen as justified (e.g. more 
highly educated people have higher incomes). Chapple seems to be saying that the 
only reasons gaps between Maori and non-Maori exist is that Maori are over-
represented among the less educated, less literate, females, whatever marital status is 
disadvantageous (not reported in the paper) and the young.   
 
The logic of the anti-Gaps rhetoric is that we should try to help the disadvantaged, 
whatever their ethnicity.  Yet Chapple's own paper presents evidence that where gaps 
between Maori and non-Maori exist, it is at the lower end of the continuum of 
economic advantage.  Gaps between well educated, literate Maori males and similar 
non-Maori appear to be non-existent.  However, in his tables 3 and 6 he shows 
evidence of gaps for the lowest levels of education and literacy.  In other words those 
people who have the lowest education and literacy are not equally disadvantaged.  
Maori are disadvantaged more than non-Maori in this case.  This seems to be a 
reasonable counter-argument to the anti-Gap argument outlined above. 
 
Even if that were not so, one must ask why Maori are over-represented amongst the 
disadvantaged.  The gap of interest then simply changes from a gap in incomes to a 
gap in literacy and education. 
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Summary 
The paper by Chapple is provocative.  It has been described by some politicians as 
being refreshingly objective: 

"...  it's the sort of advice to ministers one lives in hope for. Free, frank 
and fearless. Upton-on-line does not possess the technical skill to assess 
Mr Chapple's treatment of the statistical material.  But he has assembled a 
formidable case that deserves a formidable answer - either in confirmation 
or refutation."  

(“Upton-on-line” at http://www.arcadia.co.nz/column/061000.htm) 

Thankfully some of us do possess the technical skill to assess the treatment of the 
statistical material.  However, due to the scarcity of independently verifiable 
information in the paper, we cannot either support or refute the position taken.  The 
verdict at this stage must be, as they say in Scotland, “not proven”.  Chapple has 
presented some material that is open to question, and no progress can be made based 
on the available information. 
 
Most distressing is that if one wishes to challenge these findings one must find some 
way to pay for the data!  Surely it is in the public interest (and the interests of the 
Government, if that is not the same thing...) to have as many analysts as possible 
working on the same data to answer important questions.  Consumers of data analysis 
would like to think that their analyst has no political or moral axe to grind. Failing 
that, the next best thing is to get analysts from opposing positions to put their case 
before a jury of their peers. We would like to participate more fully in this debate, but 
we don't have the data.  
  
Our conclusions for public policy, more broadly, are: 
 

(1) Beware of simple analyses that present a picture that seems easy to 
understand. 

 
(2) Be prepared to question the naivete and/or the motivation of your analyst. 

 
(3) Get analysts of opposing prior conceptions to analyse the same data set. 

 
(4) Provide important data free of charge to bona fide academic researchers. 

Charge only those who want to use the data to make commercial gain. 
 
To re-cap, the evidence that Chapple (2000a) presents does not proceed from any 
standard statistical or economic modelling approach, but instead uses: 
 

1. Simple regression when it is inappropriate to do so. 
2. A misrepresentation or misunderstanding of the idea of a “distribution”. 
3. Stepwise regression, which cannot distinguish which variables matter. 
 

As we have already discussed, the second error in this list appears to be one which 
arises simply from a misperception; essentially a distribution is “looked at” the wrong 
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way. The first and third errors have a lot in common with selecting a statistical model 
on the basis of maximising R2, or alternatively with dismissing an effect as 
unimportant because it explains only a small percentage of the variation in the 
dependent variable (Rosenthal and Rubin 1979).  
 
Both of these errors have to do with the omission of relevant variables and the way to 
deal with this problem is to fully specify the model of interest and test it thoroughly, 
using all variables of interest on a large sample, or preferably census data. 
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Figure 1: from Chapple 

Maori and non-Maori real hourly earnings distribution, 1997/98
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Table 1: Female labour force participation 

 Pakeha females Maori females Totals 
In the labour force 16 3 19 
Not in the labour force 25 6 31 
Totals 41 9 50 
Participation rate 39.0% 33.3%  

 
 
 
 

Table 2: Male labour force participation 

  Pakeha males Maori males Totals 
In the labour force 23 8 31 
Not in the labour force 14 5 19 
Totals 37 13 50 
Participation rate 62.2% 61.5%  

 
 
 
 

Table 3: Labour force participation 

 Pakeha  Maori  Totals 
In the labour force 39 11 50 
Not in the labour force 39 11 50 
Totals 78 22 100 
Participation rate 50% 50%  
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