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Variations in earnings growth:

Evidence from earnings transitions in the NZ Linkedome Survey

Non-technical summary

This paper uses the Linked Income Supplement (bf$he New Zealand Household
Labour Force Survey (HLFS) to investigate the ahtmaasitions in hourly earnings
of working age individuals over the years 1997 @£ The primary aim is to
estimate the determinants of annual changes inljhearnings, for those who have

positive hourly earnings in each year.

A first issue that needs to be addressed is thafisgnt attrition in the LIS mainly
due to the fact that the HLFS only follows indivadsiwho remain at the same address
between years. A second more important issueeipdssibility of biased estimates
due to focusing only on people who have positiveirlyoearnings in each year.
Because the LIS provides only two observations@ieyear interval on the earnings
of individuals, it is not possible to use sophistéd statistical methods to account for
these possible sources of bias. Instead, the ghjpers that, in practice there are only
small differences in the observed characteristicpemple in this study, compared
with people of the same age represented in the HLR& have positive earnings in

any year. The shape of the earnings distribu@iso quite similar for both groups.

The paper shows that the probabilities of movinghsg earnings quintiles between
years in the LIS data are quite similar to thogentbin earlier analyses using tax data
and show a moderate degree of earnings mobilityew Zealand. Differences can
potentially be accounted for by known differenaeshie earnings measure used in the

two sets of analyses.

The paper finds that differences in educationallifications are associated with
differences in earnings growth between years. teBetducated people are likely to
have better learning ability and better opportesitto learn while in employment.
However, because of data limitations, the resukshest interpreted as associations

rather than as necessarily showing cause and effect
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Abstract

This paper uses the New Zealand Linked Income ®uopght (LIS) to investigate the

annual transitions in hourly earnings of workinge agdividuals over the years 1997
to 2004. | first construct transition matrices &mual changes in weekly and hourly
earnings, to enable comparison with previous aealysing New Zealand tax data. |
then estimate the determinants of annual changbesuny earnings using OLS and

guantile regressions. Differences in human capitalassociated with differences in
the rate of earnings growth. The results were diyosimilar across the sub-periods
1997-2001 and 2001-2004.
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Introduction

This paper uses the Linked Income Supplement (bf$he New Zealand Household
Labour Force Survey (HLFS) to investigate the ahtmaasitions in hourly earnings
of working age individuals over the years 1997 @04 The paper looks at
movements up and down the earnings distribution theddemographic and human
capital characteristics associated with those mevisn The work complements the
household income based analysis of child povertadvycs reported in Ballantyret

al., (2003) by looking at an aspect of the evolutdmdividual earnings.

There are many possible motivations for investigatgarnings dynamics, and thus
many different possible research strategies. [stance, household members
entering or leaving the labour market, or expeiiegm@eriods of unemployment can
have dramatic effects on household incomes. Therupaper does not investigate
these events because they are best placed in elwdr economic family context
as in Ballantyneet al., (2003). Similarly, the earnings outcomes of ithieraction
between personal characteristics and characteristicjobs is best studied using
specially constructed longitudinal datasets that tlata on individuals with data on

successive jobs.

This paper instead focuses on differences in egsnigrowth associated with
demographic and educational differences. Studisgd on both cross-sectional and
longitudinal data show that the age-earnings msfilof people with given
demographic characteristics vary in their shape.pdrticular, the profile for those
with higher levels of education rises more steepttains higher levels and declines

later than for others.

While these sources of growth in earnings generbllye a small annual effect,

compared to other labour market events, the efi@etg persist and accumulate over

!Statistics New Zealand has constructed such a ase¢atrom longitudinal employer tax data sourced
from the Department of Inland Revenue and busidess from the Statistics New Zealand Business
Frame. The data is available for analysis subjecstrict privacy and confidentiality protocols
http://www.stats.govt.nz/products-and-servicesédhlilder/leed-table-builder.htm

% See, for instance, Huggedtal. (2007) who used longitudinal data from the Miettig®anel Study of
Income Dynamics (PSID). Maani (2000) presentsszgextional age income profiles by educational
level using data from New Zealand censuses.




time, and thus mark out broad population differasnicehourly earnings trajectories.
Small persistent differences in the evolution ah@&ys year by year can lead to large
differences in life-time income and wealth. Understanding the enduring
characteristics associated with differences ingb@lution of earnings, and whether
their effect changes over different time periodsaymthus be important for

understanding life-time differences in income arehith.

The HLFS LIS provides weekly and hourly earningsasuges, as well as a banded
annual earnings measure. Because it is bandednthel measure is not suitable for
the analyses presented in this paper. An arguooeid be made for either weekly or
hourly earnings to better reflect the effect ofbktapersonal characteristics on
earnings transitions. The hourly earnings measwmprises a combination of
directly reported hourly wages by those paid anrlyjowage, and a derived hourly
wage by those receiving a salary and reporting thwirent or usual hours of work.
In practice, regression results using weekly andrlgoearnings were generally
gualitatively similar, and the hourly earnings me@aswas chosen for the main

analyses’

The paper focuses in particular on individuals vadsitive hourly earnings. Most of
the findings reported are conditional on individub&aving positive hourly earnings at

each of the two points of time at which their eagsi are observed.

The rest of the paper is structured as followsctiBe 2 briefly reviews the relevant
literature, while section 3 focuses on New Zealaggkarch on earnings dynamics,
and the data on which it is based. Section 4 lgreéscribes the HLFS LIS data.

Section 5 discusses the methodology adopted. Ib tHescribes the sample

3 Consistent with this, Baker (1997) finds evidefeheterogeneous growth rates in annual earnings,
with individuals one standard deviation above tlEamenjoying a 20-30 percent earnings advantage in
ten years.

*“Usual total hourly earnings” in the first wagedasalary job is used for the main analysis. Thia i
composite of self-reported hourly earnings for thpsid by the hour, and usual total weekly earnings
divided by usual total hours of work for those tigtey salaries. Unpublished Department of Labour
analyses show that just over a third of individualshe 2005 HLFS-Income Supplement (from which
the LIS is derived) reported an hourly wage raféhe incidence of such individuals falls to about a
quarter at the bottom of the distribution, belove tminimum wage (personal communication from
Jason Timmins, Department of Labour). This is, apptly because many salary earners report
considerably higher than the average usual houkgook, leading to their calculated hourly earnings
rate being low. Atkinsomt al (1992) discuss systematic differences in hourlgniegs measures
based on directly stated hourly rates, and on amnlyecate calculated from salaries and hours worked



characteristics of the longitudinally-weighted sdnpnd compares these to HLFS
cross-sectional data for the same period. Sedioeports the findings. It first

reports estimates of one-year transition probaslitfor weekly earnings, and

compares these with individual annual market egshinansitions estimated from tax
data in Hyslop (2002). It then reports one-yeaurlyo earnings transitions and
compares these with the results for weekly earnirkgsally, it presents the results of
regressions with the change in log hourly earniagighe dependent variable. The
main analyses are repeated for sub-periods. ioBectdiscusses the findings and

concludes.

2 Research on earnings dynamics

Empirical studies of earnings dynamics have a listpry, and have been motivated
by a range of economic issues. Initially theséuited the design of pension schemes
and income tax regimes where earnings mobilitya¢talve a significant influence on
the viability and equity of arrangements. This ledturally to attention to the
distribution of life-time earnings and an interesthe relationship between earnings
mobility and labour market institutions (Atkinsehal., 1992). More recently there
has been a focus on the relationship between eexd®nal earnings inequality and
life-time earnings inequality, trends in cross-ge@l earnings inequality, explaining
life-time patterns of consumption inequality inrtex of differences in earnings risk
and identifying differences in intergenerationakretations in earnings inequality

associated with using cross-sectional and life-tineasure§.

While there are many strands to this literaturee oecent focus has been whether
increasing cross-sectional earnings inequality lbast be explained by increasing
transitory earnings mobility, or an increase innpanent inequality (or a combination
of both). Even allowing for differences in defioits, types of data, and
methodologies, studies appears to have found diffeanswers in different time
periods and in different countri€s.Over the last decade models of the evolution of

earnings (and consumption) have become increasicmtyplex, and have utilized

® See, for instance, Guvenen (2007).

® Solon (1999).

" See, for instance, Haider (2001) for the Unite@te3t Baker and Solon (2003) for Canada,
Burkhausegt al. (1997) for the United States and Germany.



simulation methods to estimate model parameteftse mMore complex models have

utilised very long longitudinal datasétand sometimes very large data3ets

A range of evidence shows that individuals faceettgfeneous earnings growth
profiles over their life-timé® and that this is partly associated with differenae
education levels and other observable differerfdeand partly associated with
unobserved differencés. Altonji et al. (2009)develop a complex model that allows
for heterogeneity in growth rates of earnings assed with initial education and
unobserved factors, and incorporates changes inogmpnt. They calibrate model
parameters through simulation techniques using a@athe earnings of male heads of
households in the Michigan Panel Study of Incomaddyics (PSID) over the years
1975 to 1996. They find that education accountabmut one third of the variance in
lifetime earnings, while permanent unobserved logimeity accounts for a further 11

percent:

Huggettet al. (2002, 2007) also investigate the role of humapitahand unobserved
differences in learning ability in explaining thanation in lifetime earnings. In the
first paper they show that a human capital modelreglicate salient properties of the
distribution of earnings over the working-life cgdior a typical cohort as the cohort
ages, and that differences in learning ability @seential to produce an increase in
earnings dispersion over the life-cycle and accdanimost of the variation in life-
time earnings. In the second paper they use alaimm approach to show, using
PSID earnings data on male heads of householdsloweears 1969-2004, that initial
conditions at age 20, including human capital aatring ability, account for more

of the variation in life-time earnings than do di#nces in shocks received over the

8 Many studies have used the PSID, usually resigainalysis to working age men.

° Baker and Solon (2003) use a large Canadian tmselathat allows a particularly complex model to
be studied.

19 Baker (1997), for instance, finds evidence forehegeneous growth rates in annual earnings, with
individuals one standard deviation above the megaoyang a 20-30 percent earnings advantage in ten
years. For other references see Baker (1997) akerBad Solon (1993).

" Haider (2001), using the PSID for the years 19891] finds that one third of the persistent
component of increased inequality in annual easia@ttributable to changing returns to education.

2 Guvenen (2007) finds that a model of the evolutidrearnings and consumption that relies on
heterogeneous growth profiles rather than oner#iis on large and persistent heterogeneous shocks
can better explain the non-concave shape of theeagengs inequality profile and the fact that
consumption profiles are steeper for higher educaugividuals.

13 Geweke and Keane (2000), using the PSID for tlaesy£968-1989, also find support for unobserved
individual heterogeneity accounting for the majpaf life time variance in earnings.



lifetime. Moreover they find that human capitaldaearning ability at age 20 are
correlated (individuals with greater learning dbildevote more time to acquiring
human capital). In their model, human capital @gigin agent’s earnings profile,
while learning ability produces a steeper profiléf data on learning ability is

unavailable in simple models of earnings growtlentihuman capital variables may,

instead, capture the earnings growth effect.
3 Research on earnings dynamics in New Zealafd

To date, three data sources have been used fantilgsis of income dynamics in
New Zealand — tax data held by the Inland Revenepabment (IRD), data on
family income over a 14-year period for childrenthe Christchurch Health and
Development Study (CHD®)and, recently, the LIS. The Survey of Family,dme
and Employment (SoFIE), now (in 2009) in its siydar in the field, is beginning to
provide a purpose built resource that could be dgisednalyses of income dynamics
as data is made available by Statistics New Zedfar@f these data sources only the

tax data have been used for the analysis of thergm dynamics of individuals.

Data from individual income tax records

The New Zealand Inland Revenue Department (IRD)duasstructed a longitudinal
database based on tax returns for a represensataple of individual tax payers for
various periods over the last thirty years. Hysl(#900a) provides a careful
description and analysis of the quality of the entrlongitudinal data set. Three

substantial sets of analyses have been carriedsig this data.

Smith and Templeton (1990) used IRD data for tharyel979 through 1987 to
construct multi-year quintile group transition megs, and to study transitions over

time in the principal source of earnings. Theyastimate parameters for a simple

14 O'Dea (2000) provides an extensive review of resean New Zealand to that point on the
distribution of income and income dynamics.

15 See Maloney and Barker (1999), Maloney (2000) shudies of the family income dynamics of
children in the CHDS. Ballantyre: al. (2003) provide a brief description of this reséarc

18 Currently data from the first four waves are aafalié for analysis.



model of annual earnings change (dependent oretle of earnings in the previous
year). They find a familiar pattern of decreasmmgbability over successive years of
remaining in the original earnings quintile grobpt, at the same time, a much higher
probability of remaining in the group with the hegt earnings. A proportionately
larger change in probabilities occurs between thet &nd second year, compared

with subsequent years.

Creedy (1997) uses IRD data for 1991-1993 to estirmamodel of relativéaxable
incomée’ mobility that depends on three factors: regressawards the mean, the
degree of serial correlation in successive relativanges in income, and ‘chance’
variation. He uses the estimated parameters talaienincome dynamics over the
life cycle. He finds that there is some regressawards the mean, for both men and
women, but this varies with age. For men (andyfmunger women) there is some
negative serial correlation in relative proportibimcome changes from year to year.
There is also a substantial amount of apparendgdom’ relative movement from
year to year. These factors generate a changspgion of annual income over the
life cycle — for men, rising sharply in the firséwWw years, then falling and again
gradually rising until reaching a maximum aroundy&@rs of agé® Creedy goes on
to use this model to analyse the effects of varidass Zealand income tax regimes

on inequality measured over different periods roiti

Hyslop (2000a & b) uses IRD data for the four-ypariod 1994-97° In the first

paper, he constructs multi-year transition prolghmatrices, separately for men and
women, and adjusting for age (and year effectshgua measure of annual market
income. These matrices, even with adjustment &@ and other methodological
differences, show a similar pattern to those oftBrand Templeton (1990), though
for men the probability of remaining in the oridirguintile group was substantially

higher in the lowest group, and somewhat loweth@highest groufy’

" He focuses on individuals who derive their maiorse of income from wages and salaries, but also
includes some income from welfare transfer payments

18 Creedy separately shows that there is a compliatioeship between income mobility, the age
structure of a population, and cross-sectionalléadycle patterns of inequality

19 Later extended to 1998 in an unpublished analyyslop, 2002). This analysis, kindly provided by
the author, is used in the current paper to compandts using LIS and tax data.

2 For women the probability of remaining was subsgy higher in the lowest group, lower in the
next and much the same in the remaining groups.tiBere are significant differences between the
studies in construction of quintile groups and adugher probability of a transition to missingalan



Hyslop (2000a) also analyses the covariance streictlogarithms of annual income.
He finds that a large fraction of the observededéhces in income are transitory —
less than 50% (but about 60% when outliers areueedf* of the differences in

income persist (as measured by the correlations) thiree years.

Hyslop (2000b) uses the same four years of dataviestigate the effect of welfare
benefit receipt on subsequent market income anslsgimarket plus benefit) income
levels. Using lagged income values, and indicatorsontemporaneous and lagged
benefit receipt he controls for heterogeneous wiffees in individual incomes,
spurious effects of contemporaneous benefit recapt possible endogeneity with
incomes. He found no systematic evidence of atigesor negative effect of benefit
receipt on incomes — though the results are gdperaprecisely measured, and

sensitive to choice of specification.

These analyses illustrate both the strengths amdtvesses of the IRD data set for the
analysis of income dynamics. First, the sampliange — for instance the transition
probabilities in Hyslop (2000a) were estimated forsample size of 23,145
individuals. Second, it is possible to construatively long panels — in the case of
Smith and Templeton (1990) eight years. This adlal@piction of patterns of income
receipt over time — with obvious improvements ilevance for understanding effects
on well-being. In addition, observations of thensaindividuals over a number of
years allow econometric issues to be addressedgséthiter sophistication. Creedy
(for instance) required three periods of data torede the degree of serial correlation
in successive relative changes in income. Theifspeons estimated in Hyslop
(2000b) need four periods of data to address isstiaaobserved heterogeneity, and
endogeneity in changes in benefit receipt and ircdenels, as well as to test the
model specification.

On the other hand, the IRD data contains vereliiformation on individuals -

essentially it is restricted to age, gender, amiuahtaxable income, to some extent

Smith and Templeton (1990) possibly because ofdifferent ways in which the data sets were
constructed.
2 Hyslop notes that the figure of 60% is close tinestes using panel data in the United States.



disaggregated by source. Thus it is not possibleontrol explicitly for a range of
factors that may influence income dynamics, noceex to a very limited extent,
investigate the determinants of transitions. Idliéah, the sample is subject to
selection bias and non-random attrifiolow income earners are not required to file

tax returns) and to error in the measurement afrire

The Linked Income Supplement of the Household Laldtorce Survey

The New Zealand HLFS has an eight-quarter rotgbaugel design. Since 1997, an
income guestionnaire has been administered inuhe quarter. For each panel there
are, therefore, two successive annual observatanscome, allowing the study of

one-year transitions. (A fuller description of ghilata set, and its limitations, is

provided in Section 3).

Ballantyneet al. (2003) are the first to use this data for the stoidypcome dynamics
— in this case child poverty transitions. Theydudata for 1997-2000. They compare
New Zealand with five other countries covered byadiuryet al (2001). Overall,
New Zealand appears to have comparatively higls rateelative child poverty with
13 percent of children living in poverty with theyerty threshold set at 50 per cent of
median equivalised household income. But New Zehlalso has high rates of
transition into and out of poverty — with 8.2 percef those not in poverty entering
poverty, and 59 percent of those in poverty exigagh year.

They also replicate Jenkins and Schluter's (200%lysis for Britain and West
Germany of the probability of trigger events theg associated with transitions, and,
conditional on these events, the probability thétaasition is made. They find that
children in lone parent families are much lessljike exit poverty in New Zealand
compared with Britain and West Germany. They dse auch less likely to exit
poverty, given that a trigger event (such as patemtpartnering or the household
gaining a full-time worker) has occurred. On thbeo hand, conditional on these

22 Smith and Templeton (1990), Hyslop (2000a).

% Hyslop (2000a) investigates this issue carefiily,comparing information from different sources
within the IRD data. He concludes that there isigh degree of consistency in the data, although
inconsistencies point to the need for care in doadhing of outliers.



events, New Zealand children in families with twargnts present are more likely to
exit poverty than in the other two countries. @ixa economically significant rise in
labour earnings, children in New Zealand are mdelyl to exit poverty, than in
Britain and West Germany.

An important limitation of the LIS data is that tlservey is based on geographic
addresses, and does not follow individuals (or gsduvho leave the address after the
first wave. In addition Ballantynet al. (2003) restrict their estimates to children in
households in which all eligible adults providel funformation on income. These
factors lead to high rates of non-random attrifiemm the sample (with 38.5 percent
of children in poverty, and 33.1 percent of thoseé in poverty being dropped from
the sample between waves). The authors moddi@itprobabilities using observed
characteristics, and then predict transition prdhigs for those subject to attrition.
They conclude that attrition has only modest effecn estimated transition

probabilities.

Survey of Family, Income and Employment (SoFIE)

In October 2002, Statistics New Zealand began itise Wwave of data collection for
SoFIE. This is an eight-year longitudinal surveithwfamilies living in 10,000
randomly chosen households in the first wave addbes of analysis. The design
follows adults (those over 15 years) over the eggirtual waves, collecting a range of
core data on family structure, labour market staius income. Other data are being
collected less frequently. The survey is desigioefhcilitate the study of family and
individual income dynamics. Currently (2009) datani the first four waves is
available for analysis.

Summary

Research on earnings dynamics in New Zealand hexs $®verely constrained. Tax
data provides a limited range of covariates; theDSHovers a specific cohort of
children born in a particular location and usey@banded measure of family annual



income; and the LIS provides data for one-yearsitemms only. All three sets of data
are subject to significant attrition, and whileimsites can be adjusted on the basis of
observed characteristics, it is less easy to tateeaccount biases due to unobserved
factors correlated both with the probability ofrigithn, and the outcome being studied.
Nevertheless, research to date suggest that tlseee moderate to high rate of

individual earnings mobility in New Zealand.

It is expected that Statistics New Zealand will emd&knger periods of data from
SoFIE available over successive years. In the timean analysis of individual
earnings dynamics using the LIS can provide sonfiernmation on the nature of
annual transitions, and correlates of changesrmregs. In addition, the HLFS-IS on
which the LIS is based is scheduled to continue-pgayear, whereas the last wave
of SoFIE will conclude in 2010.

The next section looks more closely at the charistites of the LIS and its strengths
and weaknesses for the analysis of individual irealynamics.

4 The HLFS LIS data

The HLFS is a quarterly clustered random surveyetiily covering about 15,000
dwellings and 30,000 peopfd. The survey oversamples clusters with higher
proportions of ethnic minority populations. Thesidgm comprises a rotating panel,
with each panel lasting eight quartétsThe Income Supplement (IS) occurs annually
every June quarter, providing the opportunity tek lincome data for the same
individuals across a one-year span, to form the LThe IS collects information on
current and usual hourly and weekly earnings angshof work, and income from
self-employment and other private sources, and fgmvernment benefits over the
reference week of the HLFS. It also collects mgieztive information on annual

personal income from all sources by 13 ranges, theeprevious year.

4 Ballantyneet al. (2003) provide a detailed and extended descripifathe LIS and its strengths and
weaknesses for the analysis of income dynamics.

% For a period in 1998/99 and 1999/2000, one quaatéer than one eighth of the sample was rotated
out each quarter.
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The sampling frame selects a representative addagss at each quarter collects
information focusing on people usually residentréhat the time of the interview. A
household questionnaire collects demographic dadlairformation on relationships
among household members. Each quarter a persoastignnaire on labour market
issues is administered in relation to everyone ofking age (15 years and above)
who is in the scope of the survey. Proxy respormeshehalf of relatives are
permitted. A questionnaire is not completed irmatieh to anyone who, though
usually resident, is away from the address for ntloa@ six weeks. Anyone who has
permanently left the address after the first in@mvis not followed; information is,

on the other hand, collected for people who haveoime usually resident at the

address since the first interview.

In the June quarter a questionnaire on income mirastered in addition to the
personal questionnaire. Proxy responses are motifped. Response rates to the IS
are lower than for the HLFS, and contemporaneofgnration from the latter may
be used by Statistics New Zealand to impute incatata. The method uses
demographic characteristics to match records asigrasincome data from the first
matching record.A priori it is likely that imputation will add a spuriousigce of
volatility in incomes from one year to the néktFor this reason income dynamics
analyses that exclude records with imputed incamepreferred’

A combination of geographic mobility and incompleteno response to the IS leads
to high rates of attrition from the sample that n@agduce significant biases in
estimates. This study uses data from seven sueeesse-year panels collected
between June 1997 and June 2004. The LIS linksdiia for individuals for whom
complete information is available in each of the twaves. There are two versions —
one of which includes and the other excludes rexorith imputed incomes.
Statistics New Zealand provides alternative weidbtsthe resulting samples that
reflect the probability of a household being seddctand that make adjustments for

non response to the HLFS, IS attrition, and toertfthe gender composition of the

% Consistent with this, a preliminary analysis shdwfeat the probability of movement across earnings
quintiles is higher if imputed incomes are included
27 About 20 percent of individuals in the LIS haveames imputed in one or both years.

11



population from other data. The current reseads ithe sample without imputed

incomes.

5 Research strategy, estimation issues and methodgl/

Attrition and sample selection

A first obvious issue arises from the nature of HieFS sampling frame. This

follows household members over time, only whileythentinue to live at a particular

address. Significant attrition occurs not only d&aese of non-response, but also
simply because individuals leave addresses betweaes. Preliminary analyses
showed that this attrition is correlated with fastdhat are also associated with
differences in earnings changes between years.erii@less the income dynamics
literature sometimes finds that adjusting transitestimates for attrition, based on
observable characteristics, makes a negligiblewiffce to estimatés. This is likely

in part because observable characteristics expéainlittle of the individual variation

in income changes.

A second selection issue arises from limiting treemanalyses to those with positive
hourly earnings in each wave of the linked datayaiA those who are dropped from
the analysis are likely to differ in some importaespects from those who remain,

and on dimensions that are associated with earcimgsges between years.

As with attrition, adjustment to estimates for difnces in observable characteristics
could be modelled, but a more important issue kslyi to be differences due to

unobservable characteristics. Because there dyetwa periods of data, it is not

8 Ballantyneet al. (2003) follow such modelling approach to accowntthe effect of attrition on their
for estimates of child poverty entry and exit usihg HLFS LIS. They conclude that “attrition bias
not likely to significantly impact on our resultsFitzgeraldet al. (1998) find that the large amount of
attrition in the Michigan Panel Study of Income Rymics does not appear to have led to serious
distortions in the representativeness of the surlreparticular they find that the selection thatuors

is based on transitory components that fade owee aind are moderated by regression-to-the-mean
effects. Cappellari and Jenkins (2008) show thatpde attrition is relatively unimportant compated
other endogenous selection mechanisms in estimitimgpay transitions using the British Household
Panel Survey. They find that simple models of emthogs selection produce similar estimates of
covariate marginal effects than more complex models the other hand, Francescehial. (2009)
show that attrition in the BHPS leads over timalieiyears) to increasing divergence in results of
typical earnings data analyses from those obtaiiséty cross-sectional data.

12



possible to estimate the effect on transition esta® of time-invariant or other
differences in unobserved characteristics betwkersample used, attritors and those

who do not have positive earnings in each wave.

Therefore, this paper takes a simpler approachrst,Firable 1 compares the
characteristics of the sample used for the maidyaea with the characteristics of

comparable people in the cross-sectionally weightiellS for the same years.

Formal tests of the statistical significance ofafiénces have not been conducted. It
appears, however, that compared to the cross-sattidata, women in the
longitudinally weighted HLFS LIS are significantiyiore likely to be of European
ethnicity, and men are more likely to be marri€ther differences are unlikely to be

or to be only marginally significant.

Second, kernel density plots of the logarithm ofudy earnings using the
longitudinally weighted and cross-sectionally weeghdata are compared (Figures 1a

& 1b). Generally, the differences are small.

Previous studies and the comparisons presentedguggest that attrition and
selection are unlikely to have a large effect dinested transitions. Nevertheless, the
regression analyses should best be interpretezbassenting multivariate

associations with earnings changes, and not nedgssausal influences.

13



Table 1: Sample Characteristics: Individuals with Psitive Hourly
Earnings, Pooled Data 1997 - 2004

Men Women
Longitudinal Cross- Longitudinal Cross-
section section
Age 39.5 39.2 40.0 40.0
(0.17) (0.09) (0.15) (0.08)
0.09 0.11 0.09 0.10
20-24 (0.005) (0.003) (0.004) (0.002)
0.15 0.13 0.14 0.12
25-29 (0.006) (0.003) (0.005) (0.002)
0.28 0.29 0.24 0.26
30-39 (0.006) (0.003) (0.006) (0.003)
0.26 0.25 0.31 0.30
40-49 (0.006) (0.03) (0.006) (0.003)
0.22 0.22 0.22 0.23
50-64 (0.006) (0.003) (0.005) (0.003)
Maori 0.08 0.09 0.08 0.09
(0.003) (0.002) (0.003) (0.002)
Pacific 0.05 0.05 0.04 0.05
(0.003) (0.001) (0.003) (0.001)
European 0.81 0.80 0.83 0.81
(0.005) (0.003) (0.005) (0.003)
No qualifications 0.18 0.18 0.17 0.18
(0.005) (0.003) (0.005) (0.003)
School qualifications 0.21 0.20 0.27 0.26
(0.006) (0.003) (0.006) (0.003)
Post-school non-degree 0.46 0.46 0.42 0.41
gualifications (0.007) (0.004) (0.007) (0.004)
0.16 0.16 0.14 0.15
Degree (0.005) (0.003) (0.005) (0.003)
0.75 0.71 0.71 0.71
Married (0.007) (0.003) (0.006) (0.003)
Hourly Earnings $20.10 $20.05 $16.58 $16.70
(0.16) (0.10) (0.11) (0.08)
Change in Hourly Earnings $0.64 - $0.71 -
(0.11) (0.14)
Weekly Earnings $858.32  $846.75 $553.85 $540.11
(7.57) (4.57) (4.83) (2.72)
Change in Weekly Earnings $29.65 - $22.74 -
(4.01) (2.96)
Observations 7851 24973 8725 26799

Note: — pooled longitudinally weighted data foriinduals aged 20-64 in the first year, with positiv
hourly earnings in each year and a complete steofovariates used in the later regression asalysi
are compared to pooled cross-sectionally weighted fbr those aged 20-64 with positive earnings.
Standard errors (in parentheses) have been estimsitey Stata’svyt ab command. Monetary sums
are adjusted for inflation to $1997. The crosgieeal data includes two observations each forghos
included in the longitudinal data, and also inclittese who have positive hourly earnings in omly o
year of any two in the LIS.
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Figure 1: Comparison of Kernel Density Plots of lbg Hourly Earnings for

Cross-sectionally and Longitudinally Weighted Data 1997 - 2004
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Annual transitions across quintiles in weekly eamgs and hourly earnings

This section first compares annual transitions I8 weekly earnings with annual
earnings transitions reported in extensions to ¢fy§2000a) using tax dafd. The

main analysis is restricted to individuals aged620in the first year, who have
positive earnings in each year — 10,375 men ar2R9®men. The purpose is to get
a sense of how far the LIS can be relied on to oreagnnual transitions in hourly
earnings, and whether differences between the bibtax data can potentially be

accounted for by known differences in the dataaetsthe earnings measures used.

To ensure the analyses are as comparable as gossilhle tax data results, inflation
adjusted weekly earnings are first adjusted for yaal ageé® and then partitioned
into five quintile groups in each wave of eachtw seven sets of linked data. Annual
transitions across quintile groups are estimateagusooled data covering the years
1997 — 2004, separately for men and women. A amapproach is then taken to
estimate transition matrices for annual changédSnhourly earnings.

Also to ensure greater comparability with the tatadanalyses, weekly earnings are
defined as the sum of weekly self-employment incoare usual weekly earnings
from all jobs excluding self-employment income. o(Hly earnings in subsequent
analyses are defined as usual hourly earnings)ekiand hourly earnings are, in all

analyses, adjusted by the Consumer Price IndeQ9a@ dollars.

Comparisons are made with tax data of the proltgloh remaining in the original
earnings quintile group between years for thosé wdsitive earnings in both years.

The tax data is calculated from transitions rembite Hyslop (2002) covering the

% The LIS annual market income measure is group&d,800 bands up to $100,000 and hence is less
precise than a weekly earnings measure, partigulelnien inflation adjustments are to be made and
data pooled. As a result, the current research teweekly measure, while recognising that this i
likely to capture very short run intra-year fludioas that are smoothed out by an annual measure.
Hyslop and Yahanpath (2005) provide more analykith@ HLFS IS annual income measure and its
relationship to an annualised weekly income measure

% The adjustment follows Hyslop (2000a) by regreg<iP! adjusted earnings on year dummies and
age, separately for men and women, and then catisiguquintile groups of earnings using the
residuals. Early analyses used quantile regressfon this purpose, but the resulting transition
estimates were not materially different to analytbes$ used OLS. All the transition matrices estada

in this study use the same procedure.
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years 1994-1998" The LIS weekly earnings measure will capture semert term
volatility that is likely to “ironed out” on an aoal measure. In particular, the self-
employment income measure in the LIS is likely ® fdmore volatile than self-
employment income in tax data. On both these spubtcan be expected that
transition probabilities in the LIS weekly earninggasure will be higher than in the
tax data, particularly for men for whom self-empimnt income is a more important

source of earnings than for women.

The relationship between the weekly and hourly iegsameasures also needs to be
considered. The weekly earnings measure inclugdsesployment income, for
which Statistics New Zealand does not derive anli@arnings measure. As a result,
in the pooled longitudinally weighted data, of thosith positive weekly earnings,
only 74 percent of men and 88 percent of women haostive hourly earnings
recorded®®> When the sample for the main hourly earningdyaisis restricted to
individuals for whom a full set of covariates usedthe regression analysis is
available, this amounts to 7,851 men and 8,725 wome

Unreported analyses show that when self-employednie is removed from the LIS
weekly earnings measure, earnings volatility betwgears is reduced, as expected.
On the other hand, because of the way it is cocttdl the hourly earnings measure
is likely more influenced by variations in hoursvebrk than is the weekly measufe.
A priori it is not clear, therefore, whether transition habilities will be higher or
lower in the hourly earnings compared with the Weelarnings analyses. In addition
the effects of these influences are likely to vény gender and location in the

distribution of earnings.

31 Hyslop (2002) is an unpublished extension to Hy®000a) helpfully provided to the author in a
personal communication.

32 Consistent with this in analyses not reported hérevas found that men with positive hourly
earnings in each year are a significantly youngér-set of those with positive weekly earnings
(including self-employed income). They are alssslédikely to be of “European” ethnicity, to be
married, and they appear to have slightly lowerklyeenarket incomes. The differences for women
are small.

% See footnote 4.

17



The determinants of annual changes in weekly anduhnly earnings

This part of the analysis uses multivariate regoesanalysis to identify individual
characteristics that are significantly associatath whanges in earnings between
years, controlling for a wide range of covariates.To the extent that these
characteristics are stable over time they may sgprieprocesses that have significant
effects on life-time earning profiles. Becauseirthiée-time earning profiles differ
markedly, separate models for men and women wéraagsd throughout.

A range of preliminary analyses were undertakeddtermine a suitable functional
form. It was found that logistic and OLS regreasi@f the probability of having a
significant change in earnings between years (ddfias a 10 percent increase or
decrease) produced qualitatively similar resultghbrequiring a relatively arbitrary
definition of significant change in earnings, amydlved separate regressions for
positive and negative earnings changes. As atre®u was chosen for the main
results, using a continuous measure of the chanpeurly earnings between years as
the dependent variable. To investigate whether sdume factors influence both
decreases and increases in earnings, OLS is suppledhby quantile regressions,
with estimates at the 2550" and 7%' percentiles’ These represented a moderate
negative, a small positive and a moderate postinange in earnings respectively.

A further issue was a choice between the chandeviels and the change in log

hourly earnings as the dependent variable. Pne#ingi analyses produced

qualitatively similar results for the change in dé and the change in log hourly

earnings. Dropping the highest and lowest onegméraf observations by earnings in

the first year also produced qualitatively similasults for analyses using the change
in log earnings as the dependent variable. Assaltteanalyses with change in log

hourly earnings as the dependent variable have txssh

The OLS regressions were conducted by sequenéidilyng blocks of variables. First
demographic variables were entered — age grouf @@at49 the omitted category),
ethnicity (Maori, Pacific, other and “not specifievith European the omitted

3 Statasqr eg command was used to estimate these regressitowirg the reporting of boot-
strapped standard errors.
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category)® whether married, and qualifications in four catéem (with post-school
non-degree qualifications the omitted categor@) priori it might be expected that
differences in human capital may be associated diffierences in earnings growth
year on year. Better educated people have morertymity for employment based
education and training, including “learning on fbb”. This should be reflected in
faster growth in earnings than those with lowercadion. The measures of education
available in the HLFS are very broad, and the ¢dfet differences in human capital
may thus be captured by other demographic varialoleselated with these
unmeasured differences. Age may also influencairegs growth, for instance

through increasing or reducing labour market attaeft.

Next controls were entered for year, household,typiustry, region and occupation,
to help isolate the effect of the demographic amdlification variablesper se.
Finally, a control was entered for log initial hyuearnings. This was intended to
control for measurement error and/or regressiothéomean in the hourly earnings
measuré® In particular those on lower initial hourly eargs might, other things
being equal, have a larger percentage increaseuriyhearnings over a year. If log
initial earnings is not controlled, then this effeould, for instance, disguise the effect
of other characteristics (such as belonging to Mand Pacific ethnicity, or having
low qualifications) that are over-represented ansbtigpse with low hourly earnings.

Sub-period comparison — 1997-2001 and 2001- 2004

Transition matrices and the full OLS regressionsdieange in log hourly earnings
were repeated for each of the sub-periods 1997-26612001-2004" In the second
period the sample population was, on averagetla ttder, a little less likely to be
European and less likely to have no qualificatithre in the first (see Table Al). In
1997 and 1998 the New Zealand economy experiendatiehrecession, while the

% Statistics New Zealand prioritised ethnic variablgere used whereby anybody who identifies
themselves as Maori is classified as Maori, andybady remaining who identifies themselves as
Pacific is classified as Pacific.

% Creedy (1997) finds evidence for regression tortiean in his analysis of income mobility using
New Zealand tax data.

37" Each sub-period though covering four and threesyed data respectively, contained a similar
number of observations because of the acceleratatian out of the HLFS panel in 1998/1999 and
1999/2000.
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period from 1999 to 2004 was a period of contintegesgnomic growth and growth in
per capita income of two to three percent per annuBvidence suggests that
transitory volatility in earnings of men increases recessiori® so some differences
in transition probabilities for men between the tsut-periods might be expected as a

result.

6 Results

Annual transitions across quintiles in weekly anabrly earnings 1997-2004

The main focus of this paper is on annual changé®urly earnings. The purpose of
this section is to link findings on transitionshourly earnings, to previous research
on transitions in annual market income using tata dalyslop, 2000a, 2002). As

explained above, weekly earnings in the LIS arel igenake the link.

Tables 2a and 2b show that about 78 percent ofandrb7 percent of women aged

20-64 have positive weekly earnings in both ye&the LIS

3 See Haider (2001), Gottschalk and Moffitt (2008) &hin and Solon (2008) all using the PSID.
39 For men, 93 % of the 83% with positive earningshia first year also had positive earnings in the
second year. The corresponding figures for wonmer88% and 65%.
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Table 2a Probability of Annual Transitions acrossWeekly Earnings States
HLFS LIS — 1997-2004 - Men

First Year Earnings Second Year
State Earnings State
Non-positive Positive
0.178 0.822
Non-positive 0.726 0.274
0.169 (0.012) (0.012)
Positive 0.067 0.933
0.831 (0.003) (0.003)

Observations: 13,814

Table 2b Probability of Annual Transitions acrossWeekly Earnings States
HLFS LIS — 1997-2004 - Women

First Year Second Year
Earnings State Earnings State

Non-positive Positive

0.361 0.639

Non-positive 0.802 0.198
0.355 (0.007) (0.007)

Positive 0.118 0.882
0.645 (0.004) (0.004)

Observations: 17,699

Note: Includes individuals aged 20-64 in the fysar with non-missing data on weekly
earnings in each year. Weekly earnings includealuseekly earnings from wage and salary
jobs, and self-employed income. Standard errarpdrentheses) have been estimated using
Stata’'ssvyt ab command. Diagonals show the probability of renmagjrin the original state

in the second year. The estimated proportion oéokations with positive earnings in both
years differs from the estimate using Statai® command. Using this command, the number
of such observations for men is 10,375 as repredentTable 3a, and for women is 9,829 as
represented in Table 3b.

Table 3a and 3b show annual transitions in weekliyiags conditional on having
positive earnings in both years. To assist corspad with the IRD data, self-

employed income is included in this measure.
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Table 3a: Weekly Earnings Annual Transition Probdoilities
HLFS LIS — 1997-2004 - Men

Second Year Earnings Quintile Group

First Year 1 2 3 4 5
Earnings Quintile Group
1 0.634 0.216 0.076 0.040 0.034
2 0.203 0.469 0.220 0.075 0.034
3 0.068 0.206 0.458 0.214 0.055
4 0.042 0.071 0.218 0.532 0.137
5 (top) 0.023 0.033 0.051 0.183 0.709

Observations: 10,375

Table 3b: Weekly Earnings Annual Transition Probabilities
HLFS LIS — 1997-2004 - Women

Second Year Earnings Quintile Group

First Year 1 2 3 4 5
Earnings Quintile Group

1 0.725 0.165 0.066 0.023 0.021
2 0.207 0.531 0.175 0.057 0.031
3 0.066 0.202 0.489 0.202 0.041
4 0.022 0.075 0.199 0.551 0.154
5 (top) 0.017 0.031 0.060 0.164 0.728

Observations: 9,829

Note: Includes individuals aged 20-64 in the firsr who have positive weekly earnings in each.year
Diagonal elements represent probability of remajnimthe original quintile group in the second year
Standard errors on diagonal elements (estimated) &iata’'ssvyt ab command) range from 0.012 to
0.014. Earnings have been inflation adjusted,caridtile groups constructed from the residuals
obtained by regressing earnings on age and yeagaaes.

Table 4 compares the probability of remaining i@ dhiginal quintile group in the LIS
and in tax data.

Except in the bottom fifth, the probability of meamaining in the original quintile
group appears to be significantly higher in thedata than in the LIS, but for women,
the difference between the LIS and the IRD measusamaller. The LIS measure

compared to the IRD measure is likely to refle@ager transitory variation in weekly
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earnings measured at particular points during #ae,ycompared to the annual income
measure in the IRD which “irons out” these transiteariations'® There may also be
greater error in the measurement of self-employedme in the LIS compared to
IRD data’ This might explain the greater difference in [Eence between the two

measures for men (for whom self-employed incommase important), compared to

women.
Table 4: Probability of Remaining in Original Quintile Group of Earnings

Conditional on having Positive Earnings in Each Yea

— LIS (1997 — 2004) compared to Tax Data (1994-1998

Men Women

Quintile LIS IRD % LIS IRD %
Group (Weekly) (Annual) difference (Weekly) (Annual) difference
1 0.634 0.622 -2 0.725 0.594 -18
2 0.469 0.525 +12 0.531 0.496 -7
3 0.458 0.556 +21 0.489 0.516 +6
4 0.532 0.609 +14 0.551 0.590 +7
5 (top) 0.709 0.766 +8 0.728 0.767 +5

* calculations based on Hyslop (2002).

Tables 5a, 5b and 6a and 6b show annual hourlyinggrriransitions. About 61
percent of men and 49 percent of women aged 20284 positive hourly earnings in

both yearg?

“°The LIS weekly earnings measure used here aldodes some people who temporarily do not have
positive weekly earnings, but who do have earnmgan annual basis. Hyslop and Yahanpath (2005)
show that such people are over-represented inlgaryncome groups on the annual earnings measure.
The people in the bottom quintile group in the MW8ekly earnings measure used here are likely to be
less comparable to the corresponding group on anarearnings measure, than in other parts of the
distribution.

1 Unreported analyses show that, consistent wit thhen those with only self-employed income are
excluded from the LIS analysis, the probability@maining in the original quintile group increases.

“2 For men, 89 % of the 62% with positive hourly éags in the first year also had positive earnings i
the second year. The corresponding figures for @oare 87% and 57%.
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Table 5a Probability of Annual Transitions acrossHourly Earning States
HLFS LIS — (1997-2004) - Men

First Year Earnings Second Year
State Earnings State
Zero Positive
0.400 0.600
Zero 0.873 0.127
0.383 (0.006) (0.006)
Positive 0.107 0.893
0.618 (0.004) (0.004)

Observations: 13,758

Table 5b Probability of Annual Transitions acrossHourly Earning States
HLFS LIS — (1997-2004) - women

First Year Second Year
Earnings State Earnings State

Zero Positive

0.443 0.557

Zero 0.849 0.151
0.433 (0.005) (0.005)

Positive 0.132 0.868
0.567 (0.004) (0.004)

Observations: 17,692

Note: Includes individuals aged 20-64 in the firsar with non-missing data on hourly
earnings in each year. Standard errors (in pagsa#l) estimated using Statsisyt ab
command. Diagonals show the probability of rerradrin the original state in the second
year. The implied numbers with positive hourlyréags in each year differs from those
represented in Table 6a & b for two reasons: sobsemwvations are dropped in Table 6b and
subsequent analyses because of missing variatddsmuhe regression analyses; Stata’s
svyt ab command also weights the data differently totthe command. When only
observations with non-missing variables are inallihet ab command represents the actual
number of observations with positive hourly earsingeach year (men: 7851; women: 8,725)
that are used in subsequent analyses.
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Table 6a Hourly Earnings Annual Transition Probabhlities
HLFS LIS 1997-2004 - Men

Second Year Earnings Quintile Group

First Year 1 2 3 4 5
Earnings Quintile Group

1 0.708 0.187 0.048 0.037 0.021
2 0.185 0.489 0.220 0.075 0.031
3 0.075 0.212 0.455 0.201 0.056
4 0.033 0.077 0.246 0.495 0.149
5 (top) 0.022 0.033 0.065 0.180 0.700

Observations: 7,851

Table 6b Hourly Earnings Annual Transition Probabilities
HLFS LIS 1997-2004 - Women

Second Year Earnings Quintile Group

First Year 1 2 3 4 5
Earnings Quintile Group

1 0.683 0.228 0.049 0.027 0.013
2 0.223 0.478 0.202 0.064 0.033
3 0.063 0.189 0.459 0.221 0.069
4 0.036 0.061 0.212 0.515 0.176
5 (top) 0.022 0.027 0.083 0.217 0.652

Observations: 8,725

Note: Includes individuals aged 20-64 in the fisar with positive hourly earnings in each year.
Diagonal elements represent probability of remajnmthe original quintile group in the second year
Standard errors on diagonal elements (estimated) Btata’svyt ab command) range from 0.013 to
0.017. Earnings have been inflation adjusted, amatite groups constructed from the residuals
obtained by regressing earnings on age and yesgaaes.

Table 7 compares the probability of remaining ie triginal quintile group in the
weekly and hourly earnings data. For men, theetBfices are not significant, except
in the bottom quintile group where the probabitifyremaining is higher for hourly
earnings. For women, the probability for remaininghe original quintile group is
systematically lower for hourly earnings than fagekly earnings, across all quintile

groups.

It is likely that, at least for men, the differesasan be accounted for by two balancing

influences. First, the removal of self-employedame in the hourly measure is
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likely to reduce volatility. On the other handethourly measure is more influenced
by variations in hours of work (as almost two tkiaf individuals have hourly
earnings calculated as usual weekly earnings divigehours of work}? Hours
worked are likely to be more volatile than direathgasured hourly wages or weekly

salaries?
Table 7: Probability of remaining in Original Quint ile Group Conditional

on having Positive Earnings in Each Year

— Weekly Compared to Hourly Earnings 1997-2004

Men Women

Quintile  Weekly  Hourly % Weekly  Hourly %
Group Earnings Earnings difference Earnings Earnings difference
1 0.634 0.708 +12 0.725 0.683 -6
2 0.469 0.489 +4 0.531 0.478 -10
3 0.458 0.455 -1 0.489 0.459 -6
4 0.532 0.495 -7 0.551 0.515 -7
5 (top) 0.709 0.700 -1 0.728 0.652 -10

In sum, (except for the bottom quintile group) nee more likely to move out of
their original quintile group in the LIS weekly eargs data, than in the IRD annual
earnings dat® This might be expected, as the annual earningsumne in the IRD
‘irons out’ weekly fluctuations in earnings thatopably remain in the LIS weekly
earnings measur®. Except for the bottom quintile group, LIS hoursarnings
transitions for men are similar in magnitude to M8ekly earnings transitions. This
is likely to be accounted for by the fact that timurly earnings measure does not
include self-employed income, but is likely to b@mn influenced by variations in

hours of work than the weekly measure.

3 See footnote 4.

4 Haider (2001), using data on men in the PSID, shihat changes in earnings stability in the United
States in the 1970s are mostly accounted for bypgd®in volatility in hours of work, rather than in
hourly wages. Consistent with this, unreported gebied analyses using the weekly earnings measure
show no difference in transition probabilities beém 1997-2001 (which includes the 1997-1998
recession) and 2001-2004. When an hourly earmmegsure is used there are differences for men, as
the results reported later in this section show.

> The difference in the bottom quintile group migtet because those with temporarily zero weekly
earnings are excluded from the LIS data, but mayinbkided in the IRD data. (see Hyslop and
Yahapanth, 2005).

“6When self-employed income is removed from the Wekly earnings measure, the probability of
remaining in the original quintile group rises, gagting that measurement error or transitory \ianat

in self-employment income could explain some ofdifferences between the IRD and LIS data. Self-
employment income is a much smaller proportionashags for women.
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While, for women, there is little difference betwe¢he IRD annual earnings
transitions and the LIS weekly earnings transitjahe probability of remaining in the

original quintile group is always lower on the higugarnings measure.

Annual variations in hourly earnings are likelyreflect a range of factors. These
include age (and hence the stage in the workireg With changes likely to be more
marked at the beginning and end of working life)algications (and hence scope for
advancement), other dimensions of human capital thight not be captured in

gualifications measures, marital status and houdekpe (and hence willingness and
opportunity to vary hours of work, and to seek leighaid work) occupation, industry
and region (reflecting prevailing conditions in daip and product markets) and
whether the individual is in an occupation wherengays are paid as a wage or a
salary (and hence whether measured hourly earairggmfluenced by reported hours
of work). The next section reports the resultsnuofltivariate analyses of these

influences.

The determinants of annual changes in weekly andunly earnings

Tables 8a and 8b show regression results for mdnwaimen respectively for the
determinants of change in log hourly earningsttiose with positive hourly earnings
in each year. The first three columns show OL&lteswith controls for household
type, labour market, and log initial earnings beadfed successivefy. The last

three columns look for differences in effects d&tedent quantiles of the change in log

hourly earnings.

For men, having a degree always has a positivetefie earnings transitions, which
becomes quite strong once initial earnings arerobed’®  With this control, being

married also has a positive effect, while havingongchool qualifications, and being

*"In earlier research, household type was addedsiparate step to labour market variables, buether
were no consistent and clear results, so thisteisfeen omitted.

*8 The implied earnings advantage after one yeamfen with a degree (compared with men with

another post-school qualification) with mean howérnings in the first year is 11%, and, for women,
8%. Many more periods of data, and a more sophtstil model that accounts for regression to the
mean and serial correlation in the evolution ofméays would be required to estimate the long term
earnings variations associated with different etlanal qualifications.
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a Pacific person has a negative effect. The fiokit on log hourly earnings is
always significant and negative. Without this cohtthe effect of being a Pacific
person and having low qualifications (both of whiahe associated with lower
earnings) is not significant. The negative effeicbeing a Pacific person appears to
be stronger at the #5ercentile of change (a drop in earnings) thattar points in
the distribution, while the effects of no qualifimas and of being married appear to

be strongest at the 7percentile.

For women, having a degree only has a significarditive effect on earnings
transitions, and having no qualifications only lasignificant negative effect, when
initial earnings are controlled. The effects ammilar across the distribution of
change in log hourly earnings, with some suggedthat low qualifications have a
greater effect at the 5percentile of change than at the"28ercentile or median.
Having school qualifications has a significant nagaeffect only in the quantile
regressions at the mean and”‘7|5ercentile. Being a Pacific person only has a
significant negative effect at the mean/median wihéral earnings are controlled. In
contrast to the results for men, being aged oveald@ys has a negative effect for
women?® while being married only has a significant postigffect in the quantile

regressions at the median.

In all regressions demographic and qualificatioasables explained very little of the
variation in the change in log hourly earnings. dihg) household type and labour
market variables increased the explanatory powedestty, with a much more
substantial increase being accounted for by cdimgolfor initial earnings.
Measurement error is likely to account for a sutista part of the effect of log initial

earnings on the change in log earnings.

9 Earlier results also showed a negative effectrfien, when the change in log weekly earnings
(including self-employed income) was the dependeatiable, suggesting that self-employment
represents a reduced attachment to the labour trfarkeany older working age men.
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Table 8a: Determinants of Change in Log Hourly Earimgs between Years,
OLS and Quantile regressions, Men 1997-2004
OLS (1) OLS (2) OLS(3) Q25 Q50 Q75
Age 20-24 0.041 0.040 -0.056 -0.017 -0.004 -0.011
(0.020)**  (0.021)*  (0.019)***  (0.014) (0.007) (012)
Age 25-29 0.051 0.046 -0.018 -0.010 -0.001 -0.010
(0.014)*** (0.015)***  (0.014) (0.010) (0.008) (00®)
Age 30-39 0.029 0.027 0.009 0.002 0.002 0.003
(0.010)***  (0.010)** (0.009) (0.006) (0.006) (0.8p
Age 50-64 0.015 0.011 -0.001 -0.009 -0.007 -0.016
(0.013) (0.013) (0.011) (0.007) (0.005) (0.009)*
Maori -0.013 -0.008 -0.020 -0.012 -0.004 -0.006
(0.012) (0.012) (0.011)* (0.012) (0.009) (0.009)
Pacific 0.002 -0.006 -0.081 -0.068 -0.036 -0.045
(0.016) (0.018) (0.016)*** (0.017)*** (0.013)*** Q.014)**
Other 0.052 0.044 -0.033 -0.037 -0.007 -0.010
(0.019)***  (0.019)**  (0.019)*  (0.016)** (0.010) (®22)
Unspecified 0.003 0.001 -0.032 0.036 0.002 -0.050
(0.054) (0.058) (0.045) (0.058) (0.037) (0.047)
Married 0.002 0.023 0.062 0.019 0.025 0.044
(0.010) (0.019) (0.016)**  (0.014) (0.008)**  (0.@)x**
No Qualifications -0.020 -0.014 -0.060 -0.029 -@02 -0.050
(0.011)* (0.012) (0.012)*** (0.008)*** (0.007)*** (0.009)***
School Quals -0.006 -0.007 -0.021 -0.012 -0.010 019.
(0.011) (0.012) (0.010)** (0.008) (0.006)*  (0.069)
Degree 0.033 0.031 0.105 0.077 0.072 0.079
(0.014)**  (0.015)**  (0.015)*** (0.012)*** (0.007)** (0.012)***
Year Dummies No Yes Yes Yes Yes Yes
Household Type No Yes Yes Yes Yes Yes
Industry No Yes Yes Yes Yes Yes
Region No Yes Yes Yes Yes Yes
Occupation No Yes Yes Yes Yes Yes
Log Hrly Earnings No No -0.421 -0.301 -0.223 -0.284
(0.029)*** (0.018)*** (0.014)*** (0.014)***
Constant 0.006 -0.003 1.221 0.775 0.657 0.964
(0.012) (0.033) (0.093)***  (0.052)*** (0.045)*** .046)***
Observations 7851 7851 7851 7851 7851 7851
(Pseudo) R squared 0.009 0.026 0.259 0.088 0.060 0870.

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Note: Individuals aged 20-64 in the first yearthapositive hourly earnings in each year. OLS ltesu
estimated using Statasyyr eg command. Quantile regressions estimated usirng S&qr eg
command. The change in log hourly earnings wed6@.0.019 and 0.134 at®2%0d" and 7%’
percentiles respectively. Omitted categories age #A0-49, European, Unmarried and Post-school
non-degree qualifications. The dependent variadpeasents the natural logarithm of the ratio of
second year to first year hourly earnings. Thdfments (3s) on categorical variables may be
interpreted in terms of the percentage changeisrraiio due to belonging to the particular catggor
compared to belonging to the omitted category, @atiog to the formula (expj-1)*100.
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Table 8b: Determinants of Changes in log Hourly Eamings between Years,
OLS and Quantile regressions, Women 1997-2004

OLS (1) OLS (2) OLS(3) Q25 Q50 Q75
Age 20-24 0.014 0.012 -0.060 -0.022 -0.012 -0.030
(0.021) -0.023 (0.022)***  (0.010)** (0.010) (0.oy2*
Age 25-29 0.004 0.006 -0.016 -0.009 -0.003 -0.012
(0.014) (0.015) (0.014) (0.008) (0.005) (0.009)*
Age 30-39 -0.014 -0.009 -0.003 0.004 -0.001 0.005
(0.011) (0.011) (0.010) (0.005) (0.004) (0.007)
Age 50-64 -0.038 -0.041 -0.043 -0.021 -0.022 -0.024
(0.010)*** (0.011)*** (0.010)*** (0.006)*** (0.005)*** (0.007)***
Maori 0.017 0.017 -0.007 -0.004 0.000 0.020
(0.014) (0.015) (0.013) (0.009) (0.006) (0.009)*
Pacific -0.004 -0.002 -0.029 -0.037 -0.022 -0.021
(0.017) (0.018) (0.017)* (0.024) (0.010)* (0.016)
Other -0.001 -0.001 -0.023 -0.015 0.000 0.007
(0.028) (0.028) (0.028) (0.012) (0.011) (0.014)
Unspecified 0.035 0.025 0.057 -0.014 0.002 0.123
(0.053) (0.056) (0.074) (0.108) (0.109) (0.170)
Married 0.000 0.011 0.025 0.012 0.016 0.016
(0.010) (0.016) (0.016) (0.010) (0.008)** (0.013)
No Qualifications -0.004 -0.005 -0.052 -0.024 -®02  -0.052
(0.010) (0.011) (0.011)*** (0.007)*** (0.004)*** Q.006)***
School Quals 0.009 0.004 -0.006 -0.010 -0.013 0.01
(0.010) (0.011) (0.009) (0.007) (0.004)***  (0.067)
Degree 0.006 0.006 0.079 0.069 0.058 0.088
(0.015) (0.017) (0.016)*** (0.011)*** (0.008)*** @Q.011)***
Year Dummies No Yes Yes Yes Yes Yes
Household Type No Yes Yes Yes Yes Yes
Industry No Yes Yes Yes Yes Yes
Region No Yes Yes Yes Yes Yes
Occupation No Yes Yes Yes Yes Yes
Log Hrly Earnings No No -0.432 -0.379 -0.253 -0.342
(0.022)***  (0.028)*** (0.019)*** (0.017)***
Constant 0.036 0.034 1.263 1.004 0.744 1.102
(0.012)*** (0.029) (0.066)*** (0.081)*** (0.054)** (0.048)***
Observations 8725 8725 8725 8725 8725 8725
(Pseudo) R squared 0.004 0.013 0.191 0.096 0.062 1000.

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Note: Individuals aged 20-64 in the first year,wositive hourly earnings in each year. OLS rasult
estimated using Statasyyr eg command. Quantile regressions estimated usirng S&qr eg
command. The change in log hourly earnings was%.0.012 and 0.117 at®50" and 74'
percentiles respectively. Omitted categories age #40-49, European, Unmarried and Post-school
non-degree qualifications. The dependent variedpeesents the natural logarithm of the ratio of
second year to first year hourly earnings. Thdfiments (3s) on categorical variables may be
interpreted in terms of the percentage changeisrraitio due to belonging to the particular catggor
compared to belonging to the omitted category, @tog to the formula (exp§-1)*100.

Sub-period comparison — 1997-2001 and 2001- 2004

For both men and women, a significantly higher prtpn of the sample had positive

hourly earnings in both years in the later subquedompared to the first. For men,
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the proportion rose from 53 percent to 58 percamd, for women, from 48 percent to
52 percent. The sample individuals were on aveodder in the second sub-period
and less likely to be European. They were alsoeniikely to have post-school
qualifications. Weekly and hourly earnings wanbstantially higher (Table Al).

Men in the upper part of the distribution appearhtve a higher probability of
remaining in their original quintile group in thec®nd period compared to the first.
Any differences for women are small and not sigaifit (Appendix Table A25°
Overall, this suggests, at least for women, andnfi@n in the lower half of the
distribution of hourly earnings, stability in tramsn probabilities over time. The
increased probability of remaining in the same tj@irgroup in the upper part of the
distribution for men might be due to cyclical etfec The second period was one of
sustained economic growth in New Zealand, and eceldrom the United States

(cited previously) suggests that transitory earsimgjatility increases in a recession.

The OLS regression results were qualitatively samfbr sub-periods for both men
and women. For men, though, having a school qcaibn only had a significant

negative effect in the second sub-period, due lexge change in the size of the co-
efficient (see Appendix Table A3). This may betetl to changes in the composition
of qualifications held by the sub-sample, and tinughe relationship of these to

unmeasured learning ability, and thus to the rahsamings growth.

7 Discussion and conclusion

This paper set out to investigate the annual ttiansi in hourly earnings using the
LIS. In particular, it looks at movements up armvd the earnings distribution and
the demographic and human capital characteristisscgated with those movements.
A first issue that needs to be considered is thssipte effect of attrition and sample

selection on the estimates.

*0 Earlier analyses looked at transitions in weekiynings and found no significant differences
between sub-periods for either men or women. $higests that the sub-period differences for hourly
earnings transitions may be due to the greatenénfie of volatility in hours of work on the hourly
earnings measure (see footnote 4).
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Attrition and sample selection bias

The nature of the HLFS and the research strateggtwibcuses on individuals with
positive hourly earnings in each year of the LI&deto substantial sample selection.
Other work cited above suggests that attrition awes year is likely to have a less
important effect on estimates than other sourcesaaiple selection. In any case,
given only two periods of data, these issues canmet credibly addressed
econometrically. However, comparison of the obakly characteristics of the
sample used in the main analyses with similar iildials from the cross-sectionally
weighted HLFS data show only small differencesmifgirly, there are only small

differences in the distribution of income.

Comparison of transition probabilities — LIS versuRD data

The differences in the estimated probability of aamng in the original earnings
quintile group between the LIS and IRD appear t@able to be explained by a range
of factors. The weekly earnings measure in theddftures transitory variation that
is smoothed out in the annual earnings measure inséne tax data (Hyslop, 2000,
2002). Self-employment income is also arguablglliko be measured with less error
in the tax data than in the LIS weekly earnings sneaa Comparisons across the
bottom quintile group in the two sets of analydisw a different relationship which
may reflect the fact that people with temporarigr@ weekly earnings (but positive
annually earnings) are missing from the LIS analysihese people tend to be over-
represented among low income earners (Hyslop ahaénfzth, 2005).

The differences in LIS weekly and hourly earningmsition probabilities are likely
to be able to be explained by two factors with gifgoeffects on volatility that vary
by gender, and by location in the distribution @frrengs. The weekly earnings
measure includes self-employed income, and unregpp@malyses show that including
self-employment income increases the volatility afhual transitions in weekly
earnings. This influence is more important for nigan women. On the other hand,
almost two-thirds of observations of the hourlyr&ags measure are calculated from

32



usual weekly earnings and usual hours of worlds a result, the weekly earnings
measure may be less volatile between years tharhdiely measure, for those

receiving a salary and reporting varying hours ofky

Overall, allowing for these sources of differenct®e LIS data shows a similarly

moderate degree of year-on-year earnings mobditya tax data.
The determinants of changes in earnings

Because there are only two periods of data, itos possible to produce credible
estimates of the causes of annual changes in hearhings. A range of multivariate
analyses, however, produce reasonably stable @¢stnmd the factors significantly

associated with changes in hourly earnings. Tagetiowever, these explain only a
small proportion of the variation in changes inné@gs. Measurement error in hourly
earnings is likely to explain a large part of thariation, and be reflected in the
estimated significant negative effect of initialunly earnings on the change.

The most consistent and stable result is the pesgifect of having a degree on
change in log hourly earnings from one year torteet (compared to having a post-
school non degree qualification). For men, this wignificant in all regressions, and
for women, in all regressions where log initial Hgwearnings was controlled. For
both men and women, having no qualification hadoasistently negative effect,

significant in almost all regressions for men, &mdwomen in regressions where log
initial hourly earnings was controlled. When laigial hourly earnings is controlled,
school qualifications also had a weak negative ceffsignificantly so in some

regressions.

These results are consistent with the literatur@ find heterogeneous earnings
growth profiles that, amongst other things, diffigr early educational qualifications
attained. This literature suggests that the anreahings growth advantage

associated with higher educational qualificaticnpersistent over time.

51 See footnote 4 above.
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Once log initial hourly earnings were controlledginy of Pacific ethnicity had a
highly significant negative effect for men, but pnveakly so and rarely significant
for women. Pacific people are younger, have orragee lower qualifications and
thus lower average hourly earnings than the gerpapllation, so without controls
for initial hourly earnings, the effect of measustherror or regression to the mean

dominates the effect associated with ethnicity.

Being married had a significant positive effect foen, but not usually for women.
Being aged 50-64 always had a strong and significagative effect for women, but

not for men, except in one regression that comdolbr log initial hourly earnings.

These results suggest that human capital proxieduayifications has an effect on
earnings growth. People with higher qualificati@ne likely to have greater learning
ability and to be given better opportunities forptayment-based learning, and to
thus have faster earnings growth with experienéthnicity may capture differences
in aspects of human capital (such as English lagegséills, fields of study, level of
study attained, and grades achieved) not measurell vy broadly defined
gualifications. For men, the positive effect ofinge married could reflect either
greater attachment to the labour market, or unmredsaspects of human capital. The
effect of aging for women is likely to reflect rezng attachment to the labour market.

Sub-period analyses — 1997-2001 and 2001-2004

For men, the probability of remaining in the origirquintile group of earnings was

lower in the first sub-period, possibly reflectitige effects of the 1997/98 recession.
Studies based on United States data for men shawe#rnings volatility is counter-

cyclical. The differences for women were small aod significant. The regression
results were broadly consistent across sub-pefaydsoth men and women.

Conclusion

This research shows that LIS estimates of annuakhyearnings transitions for those
with positive weekly earnings in each year are aeably consistent with estimates

based on tax data, especially for women. As mibghéxpected, there appears to be
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greater transitory volatility in the LIS measurevedekly earnings, which needs to be
taken into account in interpreting results. LISuttyp earnings estimates of the
probability of remaining in the original quintileraup do not differ systematically

from those based on weekly earnings. Any diffeesncan potentially be explained
by the inclusion of self-employment income in theekly earnings measure but not
the hourly earnings measure, and by the compositeran of the hourly earnings

measure. The first increases the one-year vdjatii weekly earnings measure
relative to the hourly earnings measure, while seeond is likely to increase the
volatility of the hourly earnings measure relatisehe weekly. The balance between

these influences is likely to vary by gender anglage in the distribution of earnings.

Compared to tax data, the LIS offers a wide ranigdemnographic, household and
labour market variables with which to investigaaetbrs associated with changes in
hourly earnings. The results are consistent wiffer@nces in human capital and
labour market attachment explaining a small proporof the variation in annual
changes in hourly earnings. Consistent with ttexdture, the differences in annual
earnings growth associated with human capital diffees could account for
substantial differences in life-time earnings. Bigheless, the fact that there are only
two periods of data severely limits the extent toich causal relationships can be
estimated and, obviously, the extent to which lortgem earnings growth patterns

can be determined.

Now that four years of data from SoFIE is availabkhould be possible to use more
sophisticated estimation methods to untangle céawysatd longer term patterns of
earnings growth. In contrast to SoFIE however, litf offers a large and ongoing
source of longitudinal data that can reasonablyibhg be used to estimate the

magnitudes of annual earnings transitions, if heirtcauses.
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Appendix: Sub-period comparisons — 1997-2001 versi2001-2004

Table A1: Sample Characteristics for Sub-periods
1997 — 2000 and 2001 - 2004

Men Women
1997- 2001- 1997- 2001-
2000 2004 2000 2004
Age 39.1 40.0 394 40.6
(0.26) (0.21) (0.23) (0.20)
0.09 0.09 0.09 0.08
20-24  (0.008) (0.006) (0.007) (0.006)
0.16 0.14 0.16 0.12
25-29 (0.009) (0.007) (0.009) (0.006)
0.28 0.27 0.24 0.25
30-39 (0.009) (0.008) (0.008) (0.007)
0.25 0.27 0.31 0.32
40-49 (0.009) (0.008) (0.009) (0.008)
0.22 0.23 0.20 0.23
50-64 (0.008) (0.007) (0.008) (0.007)
Maori 0.07 0.09 0.08 0.09
(0.005) (0.005) (0.005) (0.004)
Pacific 0.04 0.06 0.04 0.05
(0.005) (0.004) (0.004) (0.004)
European 0.84 0.79 0.84 0.81
(0.008) (0.007) (0.007) (0.007)
No qualifications 0.18 0.17 0.19 0.16
(0.008) (0.006) (0.007) (0.006)
School qualifications 0.21 0.21 0.28 0.26
(0.009) (0.007) (0.009) (0.008)
Post-school non-degree 0.46 0.47 0.41 0.43
qualifications (0.011) (0.009) (0.010) (0.008)
Degree 0.15 0.16 0.13 0.16
(0.008) (0.007) (0.007) (0.006)
Married 0.76 0.74 0.72 0.70
(0.010) (0.008) (0.009) (0.008)
Hourly Earnings $19.66  $20.60 $16.17 $17.05
(0.23) (0.23) (0.15) (0.16)
Change in Hourly Earnings $0.69  $0.59 $0.63 $0.17
(0.16) (0.15) (0.18) (0.16)
Weekly Earnings $840.80 $878.64 $536.42 $573.92
(10.84) (10.44) (6.91) (6.65)
Change in Weekly Earnings $30.65 $28.51 $26.02 $19.19
(5.64) (5.68) (3.71) (4.73)
Observations 3577 4274 3964 4762

Note: — pooled longitudinally weighted linked dé&ba individuals aged 20-64 in first year and with
positive hourly earnings in each year, standardreiin parentheses, estimated using Stataid ab
command. Monetary sums are adjusted for inflatio§1997.
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Table A2:

Probability of Remaining in Original Hourly Earning s Quintile
Group Conditional on having Positive Hourly Earnings in Each
Year —1997-2001 Compared to 2001-2004

Men Women
Quintile 1997- 2001- % 1997- 2001- %
Group 2001 2004 difference 2001 2004 difference
1 0.678 0.681 0 0.661 0.649 -2
2 0.459 0.452 -2 0.459 0.464 +1
3 0.414 0.431 +4 0.463 0.440 -5
4 0.452 0.515 +14 0.511 0.487 -5
5 (top) 0.643 0.726 +13 0.676 0.645 -5
Observations 3,577 4,274 3,964 4,762

Note: Includes individuals aged 20-64 in thetfirsar with positive hourly earnings in each year.
Standard errors, estimated using Stasa'gt ab command vary from 0.017 — 0.026. Earnings have
been inflation adjusted, and quintile groups carwdrd from the residuals obtained by regressing
earnings on age and year categories. Between 2@3Y-and 2001-2004, the percentage of men aged
20-64 who had positive hourly earnings in eachhefttvo years increased from 53% to 58%; the
percentage of women aged 20-64 who had positiveyhearnings in each of the two years increased
from 48% to 52%.
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Table A3: Determinants of Changes in Log Hourly Eanings Between Years,
OLS: 1997-2001 and 2001-2004
Men Women
97-01 01-04 97-01 01-04
Age 20-24 -0.078 -0.038 -0.050 -0.072
(0.028)***  (0.024) (0.019)*** (0.043)*
Age 25-29 -0.018 -0.020 -0.032 -0.002
(0.020) (0.017) (0.017)* (0.023)
Age 30-39 -0.009 0.024 -0.006 -0.000
(0.014) (0.013)* (0.014) (0.015)
Age 50-64 -0.008 0.005 -0.042 -0.048
(0.017) (0.014)  (0.014)*** (0.013)***
Maori -0.029 -0.012 -0.025 0.018
(0.017)* (0.014) (0.017) (0.019)
Pacific -0.070 -0.087 -0.018 -0.042
(0.024)** (0.021)***  (0.024) (0.025)
Other -0.059 -0.001 -0.000 -0.044
(0.027)** (0.025) (0.032) (0.042)
Ethnicity Not Specified 0.008 -0.069 0.086 0.039
(0.059) (0.061) (0.107) (0.090)
Married 0.070 0.052 0.044 0.004
(0.027)*** (0.019)*** (0.020)** (0.023)
No Qualifications -0.059 -0.067 -0.062 -0.038
(0.016)*** (0.015)*** (0.013)*** (0.017)**
School Qualifications -0.009 -0.035 -0.008 -0.001
(0.015) (0.013)*** (0.013) (0.013)
Degree 0.117 0.091 0.072 0.087
(0.022)*** (0.018)*** (0.018)*** (0.026)***
Year Yes Yes Yes Yes
Household Type Yes Yes Yes Yes
Industry Yes Yes Yes Yes
Region Yes Yes Yes Yes
Occupation Yes Yes Yes Yes
Log Hourly Earnings -0.426 -0.419 -0.422 -0.445
(0.038)*** (0.045)*** (0.029)*** (0.032)***
Constant 1.243 1.218 1.208 1.339
(0.117)*** (0.146)*** (0.085)*** (0.101)***
Observations 3577 4274 3964 4762
R squared 0.279 0.264 0.235 0.174

* significant at 10%; ** significant at 5%; *** sigificant at 1%

Note: Individuals aged 20-64 in the first yearthapositive hourly earnings in each year Estimated
using Stata’'svyr eg command. Omitted categories are Age 40-49, Eurggéamarried and Post-
school non-degree qualificationThe dependent variable represents the naturalitbgaof the ratio of
second year to first year hourly earnings. Thdfmients (3s) on categorical variables may be interprete@ims
of the percentage change in this ratio due to lyahgnto the particular category compared to beloggo the
omitted category, according to the formula (€y)*100.
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