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Abstract

This thesis researches the main determinants of youth unemployment, by considering

the youth unemployment and participation rates. It uses time-series analysis

of quarterly Australian data, concluding that the main determinant of youth

unemployment is aggregate demand. High aggregate demand is associated with

reductions in youth unemployment, and vice versa. Aggregate demand is found to

have an asymmetric effect: weak aggregate demand has a greater effect than strong

aggregate demand.

The minimum wage is found to be insignificant in most equations, and in other

equations it appears to reduce unemployment, consistent with the monopsony

hypothesis. The replacement ratio is also insignificant in most equations. In the

few equations in which it is significant, it also appears to reduce unemployment.

Male and female youth unemployment is found to be driven by different factors,

suggesting that they should be analysed separately.

The subgroups of 15-19 and 20-24 year old youths also appear to behave differently

in relation to unemployment. The two groups are affected differently by cyclical

factors. The younger group is not necessarily more cyclically sensitive.

When the analysis focuses only on those who are in the full-time labour force, the

results become more sensitive to aggregate demand.

Panel analysis of annual data for Australian states provides further support for these

conclusions. In this analysis, the same conclusions hold, except for the asymmetric

effect of aggregate demand.
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Chapter 1

Introduction

This thesis will study youth labour markets from a macroeconomic perspective,

focusing on unemployment. It will seek to uncover the main determinants in youth

labour markets, and to test whether these are different for males and females.

Youth labour markets,1 though sharing many characteristics with adult labour

markets, are nevertheless differentiated by attributes that make them unique. There

are two factors in particular which distinguish them from adult labour markets:

youths typically have less experience in the labour market, and they have the

opportunity to delay entering the labour force, or to move in and out of the labour

force, by deciding to undertake study.

Firstly, youths typically have less experience in the labour market than adults.

As a result of this, they have had less time to develop skills, leading them to be

disadvantaged relative to adults. They are also disadvantaged by labour market

conventions. For example, Last In, First Out means that workers who are hired

last are usually the first ones to be fired.2 Further, they are often in casual and

part-time employment, and in industries that fluctuate cyclically. This explains

why youth unemployment rates are often higher than adult rates,3 and why they

are more volatile.

The second important factor is that youths have a wide range of education options

available to them.4 Youths can elect to stay on in education (or to re-enter

education) instead of entering the labour market. This means that during adverse

conditions, they can choose to stay in education instead of joining the labour market.

In this way, they can use education as a buffer against adverse conditions, acting to

reduce volatility.

The result of this is that the youth labour market, while sharing much in common

with the adult labour market, must be studied separately.

1Throughout this thesis, youths will be defined as those aged 15-24
2Because it is seen as fairer, and because redundancy payments will be cheaper
3See Freeman and Wise (1982)
4Lewis and McLean (1998)

2



It is also important to mention that males and females experience the labour market

differently. They are typically employed in different industries, and they have both

been experiencing different trends. Female participation rates have been slowly

rising over the last few decades, while male rates have been slowly declining.5 This

is coupled with the fact that female participation in education has also been rising

over this period.

Since the global financial crisis, youth labour market conditions have deteriorated

rapidly throughout the world.6 This has potential downsides to society, beyond

the basic economic costs that it causes to youths: it could lead to violence and

delinquency.7

The situation in Australia has been much less severe. Though youth unemployment

rose during the crisis, it is much lower than most other developed economies, and

it is also much lower than it was during the recessions of the early 1980s and early

1990s. Nevertheless, the rise is significant, and the youth unemployment rate has

not returned to its pre-crisis levels.

This thesis will analyse youth unemployment by considering the youth unemploy-

ment rate, and the youth participation rate. It will begin with an analysis of youth

labour market variables. The next chapter will involve a review of the literature

regarding labour market theory, particularly that which relates to youths, followed

by the empirical results of the literature. The next three chapters will involve

econometric analysis of youth labour markets.

5Blanchflower and Freeman (2000)
6Bell and Blanchflower (2010)
7Coenjaerts, Ernst, Fortuny, Rei, and Pilgrim (2009)
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Chapter 2

Australian Youth Labour Markets Since 1978

Before conducting further analysis of youth labour markets, it is important to inspect

the available data. Therefore, this section will consist of an analysis of Australian

youth labour market statistics. This analysis will be used to further inform the

econometric section.

This section will discuss the main variables of interest in youth labour markets:

the youth unemployment and participation rates, and the youth employment-to-

population ratio, in addition to the variables which will be discussed in the literature

review: the real minimum wage, the replacement ratio, and aggregate demand.

Figure 2.1: Youth Unemployment Rates

Source: Labour Force, ABS catalogue no. 6202, table 17

Figure 2.1 shows the youth unemployment rate for males and females, from 1978 to

4



2012. The youth unemployment rate has experienced several spikes since 1978. In

the early 80s and the early 90s, it experienced large spikes, while the GFC period

(shaded) led to a small, yet sustained, increase in the youth unemployment rate. It

is worth noting that the unemployment rate appears to rise faster than it falls. This

appears to support the theory that there are non-linearities in the unemployment

rate.1

Until the early 1980s, the female rate was higher than the male rate. Following

that period, it was consistently lower than the male rate. There are several possible

explanations for this. The first is that it may reflect the changing role of women in

society during this period. Women came to be more active in the workforce during

this period, as the social pressure on women which kept them out of the workforce

eased. The second possibility is that this is a sign of the relative strength of the

industries in which males and females worked. A third explanation is that it may

not be truly indicative of a change in employment; rather, it may be a reflection

of changes in labour force participation. To determine whether this is the case, it

is important to consider the youth employment-to-population ratio, which features

the population, rather than the labour force, as the denominator.

Figure 2.2 confirms that female employment has gradually grown over the period,

peaking just before the GFC, after which it fell. It is always lower than the male

ratio, until 2011. This means that employment among females was lower than that

for males for almost the entire period. The fact that the employment-to-population

ratios for females is lower than the male ratio but gradually catching up, while the

female unemployment rate remains stable relative to the male rate suggests that the

female participation rate must be increasing relative to the male rate . The youth

participation rates confirm this.

The participation rates are shown in figure 2.3. The male rate has been falling since

the start of the period, but remains marginally higher at the end. The female rate

rose consistently throughout the period, until the GFC. Both rates fell during the

GFC (and have not recovered).

1Which will be discussed in the literature review
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Figure 2.2: Youth Employment-to-Population Ratios

Source: Labour Force, ABS catalogue no. 6202, table 17

Figure 2.3: Youth Participation Rates

Source: ABS, Labour Force, catalogue no. 6202, table 17
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Figure 2.4: Youth and Adult Unemployment Rates

Source: Labour Force, ABS catalogue no. 6202, tables 17 & 18

Figure 2.5: Youth and Adult Unemployment Rates (Same Axes)

Source: Labour Force, ABS catalogue no. 6202, tables 17 & 18
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It is interesting to see how the youth unemployment rate compares to the adult2

rate, to see if the two have followed similar trends. Figure 2.4 plots the youth and

adult unemployment rates on separate axes, while figure 2.5 plots the two figures

on the same axis.

While the adult and youth rates appear to follow the same general path, there are

a couple of notable differences. Firstly, youths appear to have experienced the two

peaks differently. For youths, these two peaks reached similar heights, with both

occurring between 18% and 20%. However, for adults, the second peak, 9%, is

much larger than the first peak, 7%. This suggests that the relative importance of

the first peak was larger for youths. The second notable difference is the response

to the GFC. While both rates had similar initial jumps, the later reactions are

different. While the adult rate appeared to make some sort of recovery, the youth

rate remained at roughly the same level, suggesting the GFC may have had a more

lasting effect on youths than adults.

Figure 2.6: Youth to Adult Unemployment Rate Ratio

Source: Labour Force, ABS catalogue no. 6202, tables 17 & 18

225-64 years of age
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Figure 2.6 plots the youth-to-adult unemployment rate ratios for males and females.

It shows that for the total rates, this ratio fell from a peak in the early 80s, a trend

which continued until the mid-90s. From here, it trended slowly upwards.

The story for the male and female ratios, however, is different. The male ratio moves

in a similar way to the total ratio, the difference being it is more exaggerated in its

movements; it has a higher peak in the early 80s, a larger trough in the 90s, and a

faster rise following this period. The female ratio, however, has a smaller peak in

the early 80s, and remains relatively constant from 1984 until the end of the period.

It is not immediately clear why this apparent quadratic trend is present. A possible

reason for the upward trend in the second half of the period is the decline of industry

in Australia, which disproportionally affected unskilled workers. This would also

explain why the trend is stronger for males than females, as males are more prevalent

in industry. The initial fall at the start of the period is more of a mystery.

The replacement ratio is identified by search theory as being of importance in

the determination of youth labour markets.3 The replacement ratio for Australian

youths is shown in figure 2.7.

The replacement ratio4 fell sharply in the early 1980s. This was due to unemploy-

ment benefits remaining constant while wages grew. The unemployment benefit

jumped sharply on 1 July 1998, as the government introduced the Youth Allowance

with the Social Security Legislation Amendment (Youth Allowance) Act 1998 and

the Social Security Legislation Amendment (Youth Allowance Consequential and

Related Measures) Act 1998. Youth allowance replaced the older system, and also

constituted a larger payment. Since the large increase in 1998, the replacement ratio

has steadily fallen, as youth allowance, which has remained stable in real terms, has

been unable to keep up with growing wages.

According to search theory, the sharp jump in 1998 should have led to an increase

in the duration of unemployment, and, presumably, the unemployment rate. The

earlier graph suggests that this is not the case. There is, however, a problem with

this interpretation. Youth Allowance, which is the unemployment payment to those

under 22 years of age, is also the welfare payment to those who are studying, and

3Which will be discussed in the literature review
4ReplacementRatio = UnemploymentBenefits

ExpectedWage As there are no data on youth wages, the ordinary
adult wage is used as a proxy. If the adult ordinary wage moves in tandem with the ordinary youth
wage, then this approximation is valid.

9



Figure 2.7: Replacement Ratio

Source: Australian Parliamentary Library, Maximum rates of
Unemployment Benefit, Job Search Allowance, Newstart Allowance,

Sickness Benefit, Sickness Allowance, Youth Training Allowance, Youth
Allowance, Special Benefit(a), Mature Age Allowance, Partner

Allowance and Widow Allowance, from 1945
ABS, Average Weekly Earnings Australia, Catalogue 6302
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are under 25 years of age. Therefore, this interpretation of the replacement ratio

may be misleading, as increases in Youth Allowance may also make youths more

likely to study, and, therefore, remain out of the labour force.

The literature review will find that the minimum wage is also of importance in

the determination of youth labour markets. There are several important things to

consider regarding this wage. The first is that, before 1997, Australia had no federal

minimum wage. Before this period, there was a variety of state-based minimum

wages and award rates, which are difficult to find. Therefore, Australian minimum-

wage data is only available since 1997. The second point relates to the method

of adjusting for the real minimum wage. As, in the partial-equilibrium model, the

minimum wage is paid by suppliers, it makes sense to calculate it using the GDP

deflator. Therefore, the real minimum wage, as shown in figure 2.8, is adjusted using

the GDP deflator. Finally, the minimum wage in figure 2.8 is the full minimum wage.

Persons aged under 21 do not receive the full minimum wage. Despite this fact, the

interpretation of figure 2.8 is not affected, as the subminimum wages of the various

groups are simply a proportion of the full minimum wage.

Since its introduction in 1997, the minimum wage has remained stable in real terms.

As such, it appears unlikely that changes in the real minimum wage explain much

of the change in the unemployment rate.

The apparent retention rate5, shown in figure 2.9, has seen a gradual increase since

the late 90s. It had noticeable spikes in 2001 and 2010. There does not appear to

be an obvious reason for this. The second jump (including the increase in 5% from

2008 to 2011) could be due to the decision by several states to increase the school

leaving age.

Figure 2.10 shows the proportion of youths who participate in full-time education,

and also participate in part-time employment. This proportion grew steadily in the

mid-80s, until it stagnated in the mid-2000s. It indicates that more youths started

to engage in part-time employment whilst studying.

5The apparent retention rate is the percentage of students who start year 10 who also complete
year 12. It is called the apparent retention rate because it is not based on individual data; rather,
it is based on the changes to aggregate school enrolment data.
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Figure 2.8: Minimum Wage

Source: Fair Work Australia, Annual Wage Review 2009-10, Annual
Wage Review 20010-11, Annual Wage Review 2011-12, Annual Wage

Review 2012-13
Australian Fair Work Commission, Wage Review (2006-2009)

AIRC, Safety Net Review (1999 2005)
Deflated by ABS, Australian System of National Accounts, ABS

catalogue 5204
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Figure 2.9: Apparent Retention Rate

Source: Schools, ABS catalogue 4221, table 63a

Figure 2.10: Part-Time Employment Ratio (Full-Time Education)

Source: ABS, Labour Force, catalogue 6202
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Figure 2.11: Participation Rate (Full-Time Education)

Source: ABS, Labour Force, catalogue 6202

Figure 2.12: Labour Markets Statistics (Not in Full-Time Education)

Source: ABS, Labour Force, catalogue 6202

14



Figure 2.11 plots the participation rate of youths who are in full-time education.

The fact that this graph closely follows the above graph suggests that the important

driver in labour markets of youths in full-time education is part-time employment.

Figure 2.12 shows labour market statistics for youths who are not engaged in

education. The unemployment rate appears to mirror the effect of the employment-

to-participation ratio. This suggests that the participation rate must have remained

relatively stable,6 suggesting that it is not particularly important in labour market

outcomes for youths who are not studying. However, figure 2.13, which plots the

participation rate for those who are not engaged in full-time study, casts doubt on

this point.

The participation rate for youths who are not studying has seen a steady decline

since the mid-80s, with a steep fall following the GFC. This is possibly related to

the decline of low skilled jobs that these youths typically take. However, this is

not a completely satisfying conclusion, as leaving the labour force would mean that

these youths would be unable to access unemployment benefits. It seems more likely

instead that this should lead to an increase in the unemployment rate.

It is possible that this figure does not show a decline in the number of youths who

are unemployed and not in the labour force. Rather, it my be that what is actually

happening is that the number of youths who are not in the labour force and not

engaged in full-time study is remaining constant, while the participation rate of

those who are undertaking full-time study is increasing (as per the graph above).

Figure 2.14 plots the number of youths who are not in the labour force, and not

attending full-time education, to see whether this number is constant.

It looks as though the number is relatively stable until the GFC, implying that, as

suspected, figure 2.13 is driven by an increase in the participation rate of those in

full-time study. Thus, it is possible that those who are out of the labour force and not

in full-time education are those youths who are on some form of disability pension,

and unable to work. However, following the GFC, the number jumps substantially,

well above its historical rate. This suggests that, following the GFC, there are more

youths who are neither studying full-time, nor looking for work. This is surprising,

as youths must either study full-time or look for work to be eligible for welfare

payments. Perhaps there is an increase in informal labour markets, or a significant

number of youths are not in need of money. This is a question that requires further

research.

6As UR = 1 − ER
PR
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Figure 2.13: Participation Rate (Not in Full-Time Education)

Source: ABS, Labour Force, catalogue 6202

Figure 2.14: Youths Not in Employment or Full-Time Education

Source: ABS, Labour Force, catalogue 6202
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Chapter 3

Literature Review

There are many things to consider when discussing labour markets. The principal

focus of this thesis is youth unemployment. Therefore, this literature review will

focus on the things which are relevant to this issue. This will first involve outlining

the theory regarding labour markets, and how this applies to youth labour markets.

This will be followed by a review of the empirical research concerning youth labour

markets, with a particular emphasis placed on research into Australian youth labour

markets.

3.1 Labour Market Theory

To begin the review of labour market theory, this chapter will begin with the most

simplistic labour market model, from which many basic conclusions about labour

markets can be drawn.

The most basic labour market theory, which is the basis of much of the theoretical

analysis in labour economics, is the neoclassical partial-equilibrium model. In this

model, labour is treated the same way as any other commodity that is bought and

sold on the market, with labourers selling their labour to firms. In this way, the

analysis does not differ to the treatment given to any product. For labourers, work

is considered a disutility, while firms are only concerned with maximising profits. In

this model, optimisation by labourers and firms leads to labourers offering their

labour until the utility they receive from their wage is equal to their marginal

disutility from working, while firms continue to hire labour until their marginal

cost from hiring is equal to the marginal product of labour. The lowest wage at

which a labourer is willing to offer labour is called the reservation wage. Likewise,

a firm will only demand labour until its marginal cost from hiring (the wage) is

equal to its marginal revenue (the marginal product of labour). The result of this

is that the market supply curve is determined by the reservation wages of workers,1

1There are many possible extensions to the supply curve. For example, many labour economists
talk about the competition between the income and substitution-effects in the trade-off between
work and leisure. This complication will be ignored, as such considerations are less important for
youths. There are other things which are important for youths, which will be discussed later.

17



and the market demand curve is determined by the marginal product of labour.

The model assumes perfect competition, meaning both labourers and firms have no

market power, and are therefore price-takers. Further, partial-equilibrium means

that all other prices, quantities and, importantly, incomes are assumed to be held

constant.

In this model, prices and quantities adjust such that the market reaches equilibrium,

where supply equals demand, and the market clears. In equilibrium, unemployment

does not exist. This model is shown diagrammatically in figure 3.1.

Figure 3.1: Labour Market under Perfect Competition

W* and E* are the market clearing wage and employment levels, respectively. This

is equilibrium, as supply equals demand.

Introducing a minimum wage into this model can lead to unemployment. Figure

3.2 shows what happens when a minimum wage, at the value W1, is introduced.

As W1 is greater than W*, the market is moved out of equilibrium. Increasing the

wage has reduced the quantity of employment demanded to E1, whilst increasing

the quantity of employment supplied, to E2. The result is that there is now an

excess of labour supplied, E2 - E1. Therefore, introducing the minimum wage W1

has increased unemployment by E2 - E1, while reducing employment by E* - E1.

In this model, introducing a minimum wage which is below the market clearing

wage will have no effect, as the market is still free to determine the equilibrium level

18



of wages and employment.

Figure 3.2: Minimum-Wage in Labour Market under Perfect
Competition

An important result of this model is that minimum wages, if they are above the

market clearing wage, will increase unemployment, and reduce employment.

An alternative to the basic neoclassical partial-equilibrium model is the monopsony

model. This model differs in one important aspect: it assumes that the buyer of

labour has monopsony power. While the basic model assumed perfect competition,

the monopsony model assumes that sellers face perfect competition, but that there

is only one buyer in the market. Boal and Ransom (1997) provide an overview of

the monopsony model in the labour market.

In this model, as in the basic model, labour is hired until the marginal cost of

labour equals the marginal product of labour. However, as there is only one buyer

in the market, the marginal cost to the buyer does not equal the wage. Whenever

the firm increases the wage to hire more labour, they must increase the wage for all

labour. This means that the marginal cost of hiring an additional unit of labour,

MC, is higher than the wage. This is shown clearly in figure 3.3. The marginal cost

curve is to the left of the supply curve, showing that the marginal cost of labour is

always higher than the wage. This fact leads to the result that, in equilibrium, the

wage is less than the marginal product of labour. This result is shown in figure 3.3.

19



Figure 3.3: Labour Market under Monopsony

The firm sets the wage at Wm. This results in employment of Em. The wage, Wm,

is less than the marginal product of labour (the demand curve), W1.

In this model, minimum wages have a different effect. In the basic model, introducing

minimum wages (if they were above the market-clearing wage) reduced employment,

as introducing a minimum wage interfered with the market mechanism which set

the wage equal to the marginal product of labour. However, in this model, as the

marginal cost curve is different to the wage, the wage does not equal the marginal

product of labour, and, therefore, the effect of the introduction of a minimum wage

is unclear.

Figure 3.4 shows a labour market under monopsony. With no minimum wage, the

wage will be set at Wm, and employment is Em. If the minimum wage is set at W1,

then employment will be E1, which is greater than Em. In fact, if the wage is set

at any level between Wm and W2, then employment will increase, as the firm will

still choose to employ labour and make a small profit, as opposed to employing no

labour, and making zero profit. If the wage is set higher than W2, then employment

will fall below Em.

Therefore, the important result from the monopsony model is that a minimum wage

will not necessarily reduce employment, and can potentially increase employment.

Bhaskar, Manning, and To (2002) show that this result also holds for oligopsonistic

20



Figure 3.4: Minimum-Wage in Labour Market under Monopsony

markets. That is, for markets in which there is perfect competition for labour on the

supply side, but firms have some level of imperfect market power. This market power

could be due to a number of reasons. The authors use the example of heterogeneous

preferences among workers to explain oligopsony. They show that, if workers have

heterogeneous preferences for different jobs, employers have some level of market

power, and that the monopsony result regarding minimum wages holds.

The result from these two models shows that the effect of minimum wages on

employment depends on the market structure.

These partial equilibrium models consider the effect of a binding minimum wage

in the short-run. It is also possible that a binding minimum wage has an effect in

the long-run. This is because, in the long-run, the level of capital is not constant.

Therefore, firms can choose to substitute between labour and capital in the long-run.

If there is a binding minimum wage, labour costs rise, which will lead to a long-run

substitution of labour to capital.

While the basic neoclassical partial-equilibrium model suggests that there will be no

unemployment in equilibrium, this is not a realistic outcome. This result is reached

because the model does not allow for frictional unemployment, which is a natural

result of imperfect information in the labour market.

Individuals cannot instantaneously move between jobs. When a worker wishes to
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gain employment, she must first take time to search for a job. Before acquiring a

job, she must first find a job which she wants, and an employer which will hire her.

This is the principle focus of search theory.2

Search theory is interested in the process of workers and firms searching in the labour

market. The basic idea of search theory is that a worker will accept a job offer if

the expected benefit of accepting that offer is greater than the expected benefit of

continuing to search. The benefit of accepting an offer is equal to the present value

of the future wages that the worker will receive. The benefit of searching is equal

to the present value of the expected future wages that the worker will receive, plus

any payments that the worker receives while unemployed. The lowest wage offer

that they would accept is called the ‘reservation wage’. This wage is a function

of the benefit of searching (as a worker will only accept a job offer if it is greater

than the benefit of continuing to search). If expected future wages are increased,

then the reservation wage will increase. Similarly, if unemployment benefits are

increased, the reservation wage will also increase. As workers will accept jobs less

frequently if their reservation wage increases, an increase in the reservation wage

leads to a longer expected spell of unemployment, while the reverse is also true.

This means that increasing unemployment benefits is likely to increase the duration

of unemployment, and, all else equal, the unemployment rate.

Search theory also allows for the possibility that other factors are important in

the determination of the reservation wage. The rate at which job offers arrive, and

the rate at which they are destroyed, can also affect unemployment.

The key result of search markets is that the process of searching for jobs leads

to frictional unemployment. Further, unemployment benefits act to increase

unemployment.

The partial-equilibrium framework, which was the basis of both the basic model,

which was the initial focus of discussion, and the monopsony model, may not be

the most appropriate model for labour markets. This framework assumes that all

other prices, quantities and incomes, remain constant throughout the analysis. This

assumption is a particular problem for labour markets, as it assumes that incomes

remain constant. Therefore, the analysis ignores the income effect of changes in the

wage. If wages are changed, then the incomes of workers change, which can have an

effect on the model. According to Keynes (1936), this is an example of the fallacy

2See Diamond (1982), Pissarides (1990) and Mortensen (1999)
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of composition.

The main problem with the partial-equilibrium framework is that it assumes that the

demand curve is constant. This is clearly a problem because the demand curve is, in

reality, a derived demand: that is, it is dependent on the level of aggregate demand

in the economy. Firms do not hire labour because it provides them with utility.

Firms are not concerned with utility, they are concerned with profits. Therefore,

they hire labour because it increases their profits. Their profits are affected by

how much consumers pay for their products, which is, in turn, affected by how

much consumers have to spend. The end result is that wages also have an effect on

demand in this model.

While the partial-equilibrium models had clear conclusions regarding the effect of a

binding minimum wage, the result is less clear when considering aggregate demand.

Aggregate demand is composed of consumption, investment, government spending

and net exports. Binding minimum wages affect several of these variables. Firstly, it

has a negligible effect on both net exports and government spending. It is expected

to increase consumption, as consumers have more available incomes to spend. The

effect on investment is less clear. Firstly, it is expected to decrease per-unit profits,

as firms must pay higher wages. However, as consumption has increased, there is

also an indirect increase in investment. Therefore, binding minimum wages have

an indeterminate effect on investment, and, therefore, on aggregate demand. If the

demand curve for labour is, in fact, derived from aggregate demand, this means that

the effect of an increase in minimum wages is indeterminate.

Education, which is an issue that is particularly relevant for youths, is dealt with

in human capital theory.3 This theory starts by assuming that education represents

an investment in future income. Therefore, an individual will choose to invest in

education at a level which will maximise their lifetime income.

This theory is only relevant if wages are based on the productivity of workers.

However, it is not immediately clear that this will be the case. A worker can only

ensure that her higher level of education leads to higher wages if she is able to make

employers bid for her labour. If she were only faced with a single employer, then she

would not be in a position to increase her wages. To explain investment decisions,

then, it is necessary to make an over simplistic assumption, and assume that there are

two different types of education: general and specific education. General education

3See Mincer (1958) and Becker (1962)
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can be applied to any job, meaning employers must compete for this labour, and

the worker will receive higher wages. Specific training is only useful in a specific job.

This means it is useless for other jobs, and therefore does not lead to an increase

in wages. Human capital theory predicts that investment in general training, which

benefits the worker, will be paid for by workers, while specific training, which benefits

employers, will be paid for by employers.

Another theory which deals with the decision to invest in education is signalling

theory.4 This theory also considers how much education an individual will complete.

It differs from human capital theory, however, in its assumptions regarding the

function of education. While human capital theory assumes that education leads to

increased productivity in workers, signalling theory assumes that education merely

acts as a signal to employers of a worker’s intrinsic ability. It assumes that education

is completed because it enables workers to send a signal to employers to indicate their

true ability. In this model, education does not directly increase the productivity

of workers; rather, it acts as a mechanism to allow labour markets to act more

efficiently.

These two theories are particularly important for youths. As they are at the

stage when it is most efficient to invest in education, this decision is important.

Both human capital theory and signalling theory predict that youths with higher

education will tend to have higher incomes, and to have a higher probability of

getting a job. Further, both signalling theory, and, under certain assumptions,

human capital theory, predict that individuals with higher ability will tend to study

for longer. The result of this is that, for youths, the distribution of those who are

working full-time will be skewed towards those with lower ability.

Another point that comes from signalling theory is that unemployment is a signal

to employers that a worker has low productivity. Therefore, a worker who is

unemployed has an incentive to not appear as though they were unable to find

employment. This means that youths who struggle to find a job may instead decide

to undertake further study. This means that, during recessions, youths may decide

to pursue further study instead of facing difficult labour market conditions. Thus,

the unemployment rate may not be a true indication of employment conditions for

youths, as the true situation is clouded by changes in the participation rate.

Another point from human capital theory is that firms also invest in workers. The

‘specific training’ which was mentioned above is paid for by firms, not individuals.

4See Spence (1973)
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This suggests that firms can, in a sense, an invest in their workers. This may be

represented by on-the-job-training, or some other training that is specific to the

firm. This leads to Last In, First Out hiring and firing practices (Malcolmson

(1984)). Firms want to retain workers in whom they have invested, so, when they

are compelled to fire someone, it is more likely that they will fire someone who has

not been at the firm for very long. Naturally, youths are more likely to be new

recruits, and are therefore more likely to be fired. As a result, one might expect

youths to be more susceptible to downturns in the economy.

An interesting point to consider is the possibility of discrimination in the labour

market for youths. The first thing to mention about discrimination is that it is

impossible when there is perfect competition. A firm cannot discriminate in a

perfectly competitive market, as this would lead to the firm going bankrupt in the

long-run. However, if a firm has some level of market power, then discrimination

is possible. It is not entirely obvious how discrimination would affect youths. It

is possible that employers do not wish to employ youths, believing that they are

inferior workers. However, it is just as likely that employers consider youths to

be superior to older workers, as they are able to learn more quickly, and they are

particularly good at adapting to new technologies. Therefore, it is unclear if this is

a problem.

Another point in relation to youth labour markets is the problem of skills mismatch.

Sala (2011) discusses some of the points relating to this concept. At its most basic

level, the principle idea behind skills mismatch is that sometimes workers will not

have the required skills for a job. This leads to unemployment. This unemployment

is different to other forms of unemployment, as these individuals are not unemployed

due to cyclical or frictional reasons. Rather, they are unemployed for structural

reasons.

This theory applies the same to both youths and adults. However, it is important to

note that it is more likely to occur amongst low-skilled workers. In that sense, it is

perhaps even more relevant for youths than it is for adults. Also, due to structural

change in the economy, driven largely by technological change, the demand for skilled

workers has increased, while the demand for unskilled workers has decreased.

When equilibrium was discussed in the partial-equilibrium models at the start of
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this chapter, it depended only on the current labour market conditions. However,

it is also possible that it is related to previous equilibria.

The Hysteresis hypothesis posits that equilibrium unemployment is path-dependent,

meaning it is related to previous unemployment rates. There is no unified theory

as to why this might be the case (Røed (1997)). Several possible theories will be

introduced here.

Blanchard and Summers (1987) used an insider/outsider model to explain hysteresis.

If wage setting is largely controlled by insiders, then the optimal insider wage

depends on the number of insiders, which depends on past employment. Vendrik

(1993) argued that unemployment leads to a habit effect which is self-enforcing.

Unemployed workers, who have higher leisure stocks, gain a higher marginal

utility from leisure, so they are more likely to be unemployed in the future,

causing a permanent shock to unemployment. Darity and Goldsmith (1996) argued

the converse, suggesting that unemployed workers dislike unemployment, and are

determined to ensure that they are not unemployed in the future, causing a

permanent negative shift in unemployment. Hargreaves Heap (1980) suggested

that periods of unemployment lead to a decrease in human capital, and a decrease

in search effectiveness. Thus, present unemployment causes a permanent shift in

unemployment. This is also related to signalling theory, which was mentioned

earlier. If past periods of unemployment signal that a worker is less efficient, then

past periods of unemployment are likely to lead to future periods of unemployment.

If hysteresis does exist in unemployment, the key result is that current unemploy-

ment is not only important in the current period, but it also has implications for

future periods.

Up to this point, most of the discussion in this section has been on labour markets,

and little attention has been paid to the specifics of youths. However, as mentioned

in the introduction, youths have some unique attributes that distinguish them from

adults.

There are two attributes that distinguish youth labour markets. Firstly, youths

tend to have less human capital. This was discussed above. The second major

differentiation is that youths have the option to forgo entering the labour market,

and to continue to study.
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Junankar (1987) outlines the study and work decisions that youths face. Youths

can choose to leave school early,5 at which point they will enter the workforce.

Alternatively, they can complete their school studies. Once they complete their

school studies, they have another decision: they can choose to enter the workforce,

or they can elect to pursue further study.6 Youths can also decide to move in and

out of education, depending on their circumstances.

This flexibility in regards to education is an important difference between the adult

and youth labour markets. A major result of this flexibility is that youths may

alter their study decisions in relation to labour market conditions. Some youths

will decide to enter study, and leave the labour force, rather than undergo a spell of

unemployment.7 Therefore, when analysing youth unemployment, it is important

to consider the participation rate in addition to the unemployment rate.

Junankar (1987) also points out that the youth labour market is distinct due to

the flows in and out of the labour force. Firstly, the youth labour market typically

experiences large inflows at the conclusion of the school year, from those youths who

complete school and enter the labour force. This is important to remember when

considering the youth unemployment rate, which is a stock variable. Not all youths

who enter the labour force will gain employment, so so there will be some level of

employment which is due to large inflows. Importantly, this suggests that the youth

participation rate will have an effect on the youth unemployment rate.

This review of labour market theory suggests that the following variables are of

interest: the minimum-wage, unemployment benefits, and aggregate demand. The

theory also suggests that it is possible that there are non-linear dynamics in the

macroeconomics of the labour market. It also suggests that youths may respond to

adverse labour market conditions by leaving the labour force and undertaking study.

This next section will consider some of the empirical evidence regarding the effect

of these particular variables.

5The age at which they can leave depends on where they go to school. For most Australian
students, this is 17

6At the university or vocational level
7To avoid any adverse signals that this would send to an employer
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3.2 Empirical Findings

The theoretical section has found several variables which are important in the

determination of youth unemployment and participation rates. This section will

discuss the empirical research into these variables. The most controversial of these

variables is the minimum wage, which will be discussed first.

As mentioned in 3.1, there are several hypotheses as to the effect of a binding

minimum wage on employment. The basic neoclassical partial-equilibrium model

suggests that a minimum wage above the market clearing wage will decrease

employment. The monopsony model suggests that a minimum wage which is

modestly higher than the market clearing wage can increase employment. The

theory of aggregate demand suggests that the effect of the minimum wage on

unemployment is unclear, but that, regardless, it is not the most important

determinant of employment. This section will review several important papers on

this topic.

Before Card and Krueger (1994), the literature on the minimum wage overwhelm-

ingly used the time-series approach to explain the effect of minimum wages on

employment. An example of this type of paper is Neumark and Wascher (1992),

which uses US panel data to estimate the effect of minimum wage on the youth

employment-to-population ratio.

Neumark and Wascher begin by discussing earlier time-series research into the effects

of minimum-wages on employment, and the problems in this research. Most of the

earlier research looked only at the national level. This meant using national rates,

and national minimum-wages. This is problematic, as state and national minimum

wages in the United States are often different. Neumark and Wascher argue that

the results will be more accurate if they use panel data, at the state-level. This way

they can exploit the differences in employments and minimum wages within states

to produce better estimates of the effect of minimum wages.

Neumark and Wascher use the following equation for the employment-to-population

ratio:

Eit = α0 + α1MWit +Xitβ + Ytγ + Siδ + εit (3.1)

Where E is the employment to population ratio in state i at time t, MW is a

minimum wage variable (depending on whether state or federal minimum-wage laws
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are applicable), X is a vector of explanatory variables (including the prime-age male

unemployment rate, aggregate demand measures, and school enrolment rates), Y is

a set of fixed year effects, and S is a set of fixed state effects.

The above equation was estimated, using OLS regression, with various combinations

of variables. Eight were run with the teenage (16-19 year-olds) ratio, and a

further eight with the young-adult (16-24 year olds) employment ratio. Of the

eight regressions which were run for the teenage ratio, six resulted in negative

estimates for the coefficient of the minimum wage. The first two regressions were run

against all of the variables, with one exception: the first regression did not include

the school enrolment rate, whilst the second regression did. The first regressions

found a positive coefficient for the minimum wage, and the second found a negative

coefficient. This distinction is important, and will be discussed later. Of the eight

regressions which were run for the young-adult employment-to-population ratio,

only one found a positive coefficient, while one other regression had a statistically

insignificant result. These two exceptions were the same combinations as in the

teenage employment ratio case.

The particular specifications of the regression were important in the determination

of the coefficient on minimum wage. In both cases, when all variables were

included, the coefficient was negative, in accordance with the neoclassical theory

of minimum wages. However, when the variable for school enrolments is excluded,

this coefficient changes, and becomes either statistically insignificant, or negative.

Including the variable for school enrolments is problematic, as it will obviously

introduce endogeneity.8 Indeed, the results produce an extremely large t-statistic

(>70), which the authors do not explain. The authors are aware of this problem,

but they decide that it is not important, and argue the problem away by suggesting

that this variable is necessary to avoid specification error, for two reasons. Firstly,

they argue that minimum wage effects should be larger for teenagers than young

adults, and that the only specification in which this holds is when enrolment rates

are included; therefore, the enrolment rate should be included. This reasoning

seems strange, as it does not account for the possibility that the minimum wage

has no effect. Of course, if the minimum wage is irrelevant in the determination

of the employment rate, there is no specification error, and the inclusion of an

endogenous variable will bias the results. The second reason that the authors give is

by arguing that the results suggest that there is no endogeneity bias. Firstly, they

8There is a relationship between the employment rate and the enrolment rate. Young people
will often decide to enrol in school if they believe that there are weak macroeconomic conditions,
meaning that this is probably related to the macroeconomic conditions.
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argue that the most likely reason for endogeneity bias is macroeconomic conditions.

They then point out that prime age male unemployment is included as a proxy for

macroeconomic conditions, and that when this is removed from the regression, the

estimates of the coefficient on the minimum wage do not vary significantly. Firstly,

they do not provide the results of the regression to which they refer, making it

difficult to know exactly how it affects the estimates, and to conduct tests for joint

significance. The larger problem, however, is that the authors ignore the possibility

that these two variables measure different aspects of macroeconomic activity, or that

the endogeneity of the enrolment rate is in fact not due to macroeconomic conditions,

but to something else (e.g. some other factor that may make youths decide to pursue

education rather than employment). Further, Card, Katz, and Krueger (1994), after

checking the data that the authors used, pointed out that the way that the school

enrolment variable was coded directly resulted in the presence of endogeneity, so

that “Neumark and Wascher effectively have regressed the employment rate plus

some noise on one minus the employment rate plus some noise (author’s emphasis).”

This throws doubt on Neumark and Wascher’s claim that endogeneity is not a major

problem. Further, when Card, Katz and Krueger re-estimate the equations without

this variable, the minimum wage becomes insignificant.

The authors also discuss other potential problems. They consider the potential

endogeneity issues that arise from using state based minimum wage laws. It

is possible that the states changed their minimum wage laws during periods of

economic hardship, and that this leads to a downward bias in the coefficient on

minimum wage. They also consider whether minimum wages have a lagged effect on

the employment rate. To account for these issues, they run further regressions, with

different specifications. While some of the coefficients change, the key point remains

that whenever school enrolment ratios are included, the minimum wage coefficient

becomes negative.

Neumark and Wascher conclude that these results accord with the hypothesis that

minimum wages decrease employment. This finding is contentious though, as Card,

Katz and Krueger argue that this is evidence that minimum wages are not important

in the determination of employment.

Card and Krueger (1994) used a new approach, difference-in-differences, and came

to a different conclusion to much of the existing research. As such, this was a highly

influential and controversial paper.
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The authors wanted to test whether the April 1992 minimum wage increase in

New Jersey, from $4.25/hr to $5.05/hr resulted in an increase in unemployment

(in accordance with the traditional economic view of the minimum wage).

In order to test this, they surveyed 410 fast-food restaurants in New Jersey and

eastern Pennsylvania before and after the rise. Pennsylvania was selected as a

control group. Fast-food outlets were chosen because they are a leading employer of

low-wage workers, and the work of fast-food restaurants is relatively homogeneous,

allowing for easier comparison of data. There are potential problems with this survey

method. There were some businesses that refused to participate in the survey (90

percent in New Jersey and 72 percent in Pennsylvania), which is a potential sign of

selection bias. Also, 7 stores did not participate in the discussion after the minimum

wage rise. 6 of these were permanently closed, while one refused an interview. Even

though this is a small proportion of the sample (<2%), it is still possible that this

introduced selection bias. However, considering its small size, this is probably not

a major concern.

The paper considered two models:

δEi = a+ bXi + cNJi + εi (3.2)

δEi = a‘ + b‘Xi + c‘GAPi + εi (3.3)

Where δEi is the change in full-time equivalent employment, Xi is a vector of chain

and regional dummy variables, δNJi is a dummy variable that signals whether an

outlet is in New Jersey, and GAPi is a variable that is 0 if the outlet was not

affected by the minimum wage increase, and was otherwise the difference between

before and after starting wages divided by the new minimum wage. In other words,

it was the proportionate increase in wages as a result of the minimum wage increase.

Both c and c‘ were positive and statistically significant. This suggests that the

increase in the minimum wage was associated with an increase in employment.

This evidence is further supported by the fact that a model with both NJi and

GAPi yielded an insignificant coefficient on NJi, suggesting that it was in fact the

change in minimum wage, and not some other factor associated with New Jersey,

that resulted in an increase in employment.

The Xi variables were not significant in any of the models, suggesting that regional

and chain factors were insignificant.
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For robustness, the authors ran various specification tests, which supported their

findings. They also found no evidence for other adverse effects from the minimum-

wage increase, finding that it had no effect on either the ratio of full-time to part-time

workers, or store opening hours.

The authors also found no evidence that the rise in minimum wages was offset by

a reduction of fringe benefits, or that the employment gains from the increased

minimum-wage were offset by a reduction in store openings.

The authors find mixed evidence for the effect of minimum wages on prices. While

it seems that prices rose in New Jersey relative to Pennsylvania, suggesting that

employers simply passed the higher costs along to consumers, this is complicated by

the fact that evidence suggests that prices rose just as much in New Jersey stores

that were not affected by the minimum wage increase. The authors hypothesise

that this is due to the different states competing in different markets; therefore the

increased prices in New Jersey affected the whole New Jersey market, but had no

effect on the (separate) Pennsylvania market. This analysis does not appear to be

overly convincing, and is an area that requires further research.

The authors compared the evidence from this particular industry to the broader

evidence for New Jersey. They found that over the period of the minimum wage

increase, New Jersey performed marginally worse, in terms of unemployment, than

the rest of the USA. Interestingly, however, the reverse was true when considering

teenagers.9 As teenagers are over-represented in the fast-food industry, this seems

to accord with the authors findings. In terms of the aggregate unemployment rate,

this rudimentary analysis seems to suggest that minimum wages are important in

unemployment. However, it is important to note that this is not accounting for other

factors that could be influencing unemployment, and that there is not necessarily

a relationship between it and unemployment. To draw that conclusion, further

research needs to be done. The same is true of the effect on youth unemployment.

The fact that it had a positive (albeit not statistically significant) increase, relative

to the rest of the nation, does not necessarily mean that it occurred as a result of

the minimum wage increase. This also needs further research.

In conclusion, the authors find no evidence to support the traditional theory

that an increase in minimum-wages is followed by a corresponding increase

in unemployment. In fact, their evidence suggests that an increase in the

9Though, the results were not statistically significant
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minimum-wage may increase employment. Therefore, this paper is consistent with

oligopsonistic competition.

This paper sparked an important debate within the literature. Some authors, like

Hammermesh (1995), questioned the validity of the difference-in-differences method

in this case, arguing that the necessary assumptions regarding macroeconomic

effects were not satisfied. Others, such as Welch (1995), questioned the validity

of the survey, arguing that the results were subject to measurement error. This

led Neumark and Wascher (2000) to attempt to replicate the results, using payroll

data from fast-food restaurants, rather than the Card and Krueger surveys. The

authors concluded that analysis of this data suggested that the introduction of the

April 1992 minimum wage led to a decrease in employment. Card and Krueger

(2000) also re-analysed the results, using an even larger set of payroll data. Their

new results no longer suggest that the increase in minimum wage led to statistically

insignificant increase in employment in Pennsylvania. Thus, they concluded that

the minimum wage increase had a non-negative effect on employment.

Leigh (2003) applies the difference-in-difference method of Card and Krueger to

Australian data. Leigh used the fact that, on six occasions from 1994-2001, the

Western Australian government increased the state minimum wage to a rate that

was higher than the rest of Australia (and higher than the federal minimum wage).

Leigh took these to be ’natural experiments’. Unlike Card and Krueger, Leigh

used the aggregated employment-to-population ratio rather than employment data

for specific firms. Also unlike Card and Krueger, he did not attempt to find an

adequate control group. Instead, he used the rest of Australia as the control group.

Following his analysis, Leigh concluded that the minimum wage increases resulted in

a reduction of employment in Western Australia, and he estimated that the elasticity

of labour demand with respect to the Western Australian minimum wage is -0.13,

and -0.39 for youths (aged 15-24).

These findings were disputed, however. Firstly, Leigh miscalculated the elasticity

(reporting percentage point effects, rather than percentage effects). Leigh (2004)

recalculated the elasticity, and found that the elasticity of labour demand with

respect to the Western-Australian minimum wage is -0.15 and -0.49, respectively.

Watson (2004) had a more general criticism of Leigh’s approach. Watson’s principle

concern is that Leigh’s use of the rest of Australia as a control group is a poor

decision. He points out that Western Australia and the rest of Australia have vastly
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different economies, with different characteristics. Further, he points out that Leigh

did not test whether Western Australia was an appropriate control group, nor did

he provide a justification for this decision. Therefore, Watson concludes that this

result is flawed.

These are an example of the many papers which have been written on the subject of

minimum wages and employment. There are differing opinions on what the evidence

suggests. Doucouliagos and Stanley (2009) conducted a meta regression analysis of

the literature. Firstly, they reviewed the meta regression of Card and Krueger

(1992), which concluded that minimum wages have no effect, and concluded that

their technique was flawed. They corrected for the earlier authors’ mistakes, and

included new regressions in their analysis, bringing the total to 1474 estimates from

64 studies. They concluded that the effect of the minimum wage on employment

is both statistically and practically insignificant. Bell and Blanchflower (2010)

argue that there is no evidence that minimum wages have been important in

youth unemployment in Europe. Neumark and Wascher (2007), upon reviewing

the literature, state that “among the papers which we view as providing the most

credible evidence, almost all point to negative employment effects”. They also point

out that studies which focus on the least skilled groups (for example, youths), provide

the strongest evidence.

There is clearly a lack of consensus in regard to the effect of the minimum wage,

with some authors arguing that it is reduces employment, while others say that it

is unimportant, or that it marginally increases employment.

The effect of unemployment benefits on unemployment is also a controversial topic.

Some economists believe that increases in unemployment benefits increase the

duration of unemployment, as per search theory. For example, Hammer (1999)

concluded that, in the Nordic countries (Sweden, Norway, Finland, Denmark and

Norway) with higher unemployment benefits, the probability of an unemployed

youth finding a job was lower, leading to longer unemployment duration. Pollman-

Schult and Büchel (2005) studied West Germany, and also concluded that increasing

unemployment benefits leads to longer unemployment duration.

However, it is important to recognise that this longer unemployment duration is

not necessarily a bad outcome. Indeed, according to search theory, increasing
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unemployment benefits increases the duration of job search, in order that workers

can find a job which better matched their preferences. There is some evidence that

this has a positive effect on labour market outcomes. Hammer (1999) provides some

evidence that increased unemployment benefits lead to better emotional outcomes

for the unemployed. Pollman-Schult and Büchel (2005) argue that increasing

unemployment benefits, despite increasing unemployment duration, also improves

job-matching, and therefore helps to reduce over-education.

Other economists believe that unemployment benefits are unimportant in determin-

ing unemployment. Baker, Glyn, Howell, and Schmitt (2005) argue that the evidence

from time-series studies is weak, and that the large variation in estimates which

stems from these studies is questionable. They complete their own cross-country

analysis from 1960-1999, and conclude that unemployment benefits (measured by

either the replacement ratio, or by unemployment benefit duration) are statistically

insignificant in the determination of unemployment rates.

While the evidence on minimum wages and unemployment benefits is controversial,

there is a general consensus that aggregate demand is an important determinant in

unemployment rates. At the macro level, increases in aggregate demand will lead

to increases in employment. This result is supported by the evidence.

An early, and influential, paper in this regard is Clark and Summers (1982). In

this paper, the authors use various time-series models to test which variables are

important in the determination of youth labour markets.

Clark and Summers use three equations to model the youth labour market: one

each for the unemployment rate, the employment ratio, and the participation rate.

The equations are as follows:

URt = α0 +
8∑

j=0

αt−jUPRIMEt−j +
11∑
j=1

γkSk + φ1T + φ2T67 + ut (3.4)

In the equation 3.4, (URt) is the the youth unemployment rate at time t. UPRIME

is the unemployment rate of males aged 35-44, and is included as a proxy for cyclical

factors (which they also refer to as ’aggregate demand’). Lags of this variable are

included to allow for the possibility that youth labour markets do not respond to

cyclical factors contemporaneously. Sk are seasonal dummies, with one for each

month. T is a time trend, and T67 is a second time trend, that begins after 1967,
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to account for a structural break in the data.

lnPRt = β0 +
8∑

j=0

βt−jUPRIMEt−j +
11∑
j=1

θkSk + δ1T + δ2T67 + vt (3.5)

Equation 3.5 has lnPRit,r the log of the youth participation rate at time t, as the

dependent variable, and the same independent variables as the first equation.

(3.6)

lnENt = (β0 − α0) +
8∑

j=0

(βt−j − αt−j)UPRIMEt−j

+
11∑
j=1

(θk − γk)Sk + (δ1 − φ1)T + (δ2 − φ2T67) + et

In this final equation, lnENt represents the log of the employment ratio at time

t. Again, the independent variables in this equation are the same as the above

equations. However, the coefficients on the independent variables are simply the

differences in the coefficients of the above two equations. This is to ensure that the

following relationship between the three holds:

EN = PR− UR10 (3.7)

The authors use monthly data from 1948-77. The equations were estimated for

white and non-white youths, and for male and female youths.

Clark and Summers find that aggregate demand is very important in the determina-

tion of these three variables. Interestingly, it is less important in the determination

of the unemployment rate. Clark and Summers interpret this by saying that this

may occur because youths often respond to poor conditions not by remaining

unemployed, but by leaving the labour force.

Finally, the authors estimated the above models while including variables for

minimum wages and federal unemployment programs. However, neither of these

variables showed a significant effect, so the authors chose not to report the results.

One possible problem with these results is the use of the adult unemployment rate as

a proxy for aggregate demand, which may not be appropriate. It is entirely possible

that the adult unemployment rate is significant simply because it is correlated with

other variables that are important in the determination of youth unemployment.

Indeed, it is not difficult to argue that both adult and youth unemployment have

10EN = E
N , PR = L

N , UR = (L−E)
N , Where E, L and N represent the employed, the total labour

force, and the total population, respectively. Therefore E
N = L

N − (L−E)
N
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some common determinants. A much more appropriate proxy for aggregate demand

would be something such as GDP, or an industrial output index.

The authors’ decision to include more than one equation allows them to consider

a more complete picture of youth labour markets. As they argue in their paper,

these variables, particularly the employment ratio and participation rate, are related

to each other, in a non-constant way. It is therefore important to estimate these

equations separately.

Their results are problematic, however, as the authors do not include a lag of the

dependent variable, nor do they test for stationarity. This may result in serially

correlated residuals, rendering the standard errors invalid.

Another paper which studies the effect of aggregate demand in youth labour markets

is Choudry, Marelli, and Signorelli (2012). This paper specifically addresses the

impact of financial crises on youth unemployment. It explicitly tests for the effect

of crises, and not just general macroeconomic conditions.

The authors tested whether financial crises have particular effects for youth

unemployment. They used panel data comprising 75 countries and 26 years (from

1980-2005). Interestingly, by ending their sample in 2005, the authors do not include

the time-period which covers the Global Financial Crisis. This seems like a strange

decision, as that period should be important in this analysis.

They used the following fixed effects panel model:

Y URit = Crisisitβ + Zitu+ εit (3.8)

Where YUR is the youth unemployment rate for country i at time t, Crisisit = 1

if there is a crisis, and 0 otherwise, and Zit is a vector of explanatory variables

(including GDP growth, the inflation rate, foreign direct investment and openness).

In the first specification of the model, no explanatory variables, beyond the crisis

dummies, are added. The coefficient on this variable is positive, implying that youth

unemployment is higher during times of crisis. As more variables are added, the

coefficient on crisis remains positive and statistically significant. This is especially

important when considering GDP growth. In the first specification, it is possible

that the variable crisis was merely picking up the effects of GDP growth. However,
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the fact that it remains positive and statistically significant even after GDP growth

is added as an explanatory variable suggests that financial crises impact youth

unemployment beyond the effect that they have on GDP growth.

The authors then proceed to run another model, with precisely the same specifi-

cations as before, except this time on the overall unemployment rate. This model

showed significantly smaller effects for both the financial crisis dummy and the GDP

growth rate. This suggests that financial crises (and GDP growth) have greater

effects on youths than they do on adults. The authors do not discuss how this is

related to studying and labour force-participation, which is a possible weakness of

the paper.

The authors also test the persistence of financial crises on youth unemployment, by

adding a lagged dummy of crisis to the model. They find that the effects are still

high three years after the crisis, but disappear after five years.

The authors conclude that financial crises affect youth unemployment more severely

than adult unemployment, and that this effect goes beyond reductions in GDP.

Further, the effects persist for up to five years after the crisis. They recommend that

governments adopt active labour market policies to combat youth unemployment in

the wake of the most recent financial crisis.

This paper supports the hypothesis that aggregate demand is important in the

determination of youth labour markets. Further, it suggests that crises have a

significant effect on youth labour markets.

Another paper regarding the effect of aggregate demand on youth labour markets

is Hérault, Kostenko, Marks, and Zakirova (2012). This paper uses panel data to

estimate how macroeconomic conditions affect youth labour markets. The method

used is a multinomial probit model.

The authors tested the relationship between macroeconomic conditions and unem-

ployment for youths (15-24) who were transitioning from school to work. They used

data from two different Australian surveys (The Youth in Transition survey and the

Longitudinal Survey of Australian Youth).

The authors focus most of their attention on macroeconomic variables. They find

that for young people with tertiary qualifications (i.e. a certificate or degree), GDP
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growth increases the probability of employment, and decreases the probability of

studying. GDP growth also appears to have more of an effect on females than

males. If GDP growth is high, the probability of employment increases. This is

especially true for females with a degree. The effect is different for those with year

12 qualifications, who are instead less likely to work, and more likely to study. Effects

are similar for males, though with smaller effects. The one crucial difference is that

while GDP reduces the probability of being out of the labour force for females, it

has the opposite effect for males. One further comment on the effect of the GDP

growth rate is its relationship to further study. There appears to be evidence that

some young people decide to study for longer during times of economic hardship.

The unemployment rate appears to have a much stronger effect on the employment

and educational outcomes for youths. For males, the magnitude of changes is

much higher, with all groups, except males with year 12 qualifications, experiencing

reduced probabilities of full-time work. Males with tertiary education see a reduction

in the probability of remaining in the labour force. Those with degrees see an

increase in the probability of study, while the study intentions of those with

certificates are unaffected. The probability of males with year 12 education pursuing

further study are reduced, possibly due to a decrease in the number of available

apprenticeships. The effects for females are largely the same as males. All females

see a reduction in full-time work probabilities as the unemployment rate rises, while

those with degrees see an increase in the probability of study.

In conclusion, the authors argue that macroeconomic conditions, particularly

the unemployment rate, are very important in determining the employment and

educational outcomes of youths. Increased GDP growth and reduced unemployment

are generally associated with increased employment prospects, while weak growth

and high unemployment can lead young people back into education.

This paper is strong evidence that macroeconomic conditions are important factors

in youth labour markets. It also points out that youth labour markets are different

for males and females. The final important point of this paper is that macroeconomic

conditions are related to the study decisions of youths, and that this point is essential

to understanding youth labour markets.

Therefore, the evidence on the effects of aggregate demand on youth labour markets

is clear: increases in aggregate demand increase youth employment.
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The theory section introduced the possibility that the unemployment rate is subject

to hysteresis. Røed (1997) surveys the empirical literature on this topic, concluding

that there is no conclusive evidence. Some authors11 have tested for unit roots in

unemployment rates. However, as Røed (1997) points out, the unit root hypothesis

is not necessarily applicable to bounded variables, so there are problems with this

approach.

Manning (1992) finds that, in the long-run, there may be multiple equilibria in the

labour market, while Peel and Speight (1995) find some evidence for non-linearities

in the labour market.

While the above are not conclusive in their support of the hysteresis hypothesis,

they nonetheless provide strong evidence that there is strong persistence in the

unemployment rate. As Røed (1997) points out, the policy implications for

strong persistence are the same as hysteresis. It means that the ‘natural-rate’ of

unemployment is unimportant when compared to the past rates of unemployment.

Therefore, it may be more important to consider past unemployment rates.

There is also discussion in the literature about the role of ’scarring’ in unemployment.

As mentioned in 3.1, unemployment can be a signal to employers that the individual

is not very productive. Several papers test this hypothesis, by estimating the effect

of unemployment on future unemployment. It is important to point out that, in the

literature, ’scarring’ is not necessarily interpreted as the signal to employers. It can

also be interpreted as a reduction in human capital, or as a psychological effect on

employment opportunities.

Heckman and Borjas (1980) use US data from 1969-71 and find that, after correcting

for election and endogeneity bias, there is no relationship between unemployment

and future unemployment. Later research challenged these results. Arulampalam,

Booth, and Taylor (2000), using UK data, find that previous unemployment spells

are correlated with future unemployment spells. Mroz and Savage (2006) tested

this hypothesis for youths in the USA. They also concluded that current spells of

unemployment affect future unemployment. They found that current unemployment

can influence future unemployment for up to 10 years.

Thus, it is possible that higher unemployment in the present will lead to higher

11E.g. Mitchell (1993) and Røed (1996)
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unemployment in the future. At the macroeconomic level, this means that increases

in unemployment are more persistent than decreases in unemployment. This

hypothesis is supported by macroeconomic research. Rothman (1991) found that

there are asymmetries in unemployment rates, with unemployment rates rising faster

in recessions than they fall in booms. B̊ardsen, Hurn, and McHugh (2012) find that

this is also true for Australian data.

There has not been as much research into participation rates. Clark and Summers

(1982) tested youth participation rates in the United States. However, their only

conclusion was that aggregate demand is important in the determination of youth

labour markets.

Hérault et al. (2012) do not study participation rates, but they nevertheless conclude

that youths are less likely to be part of the labour market when economic conditions

are weak.

This literature review has found that the following variables may be important in the

determination of youth labour markets: minimum-wages, unemployment benefits,

aggregate demand. It has also found that movements in the youth unemployment

rate may be asymmetric.

The econometric section of this paper will be based on equations 3.4 and 3.5, using

the following variables, which this literature review has identified as important:

minimum-wages, unemployment benefits, and aggregate demand.

Equations 3.4 and 3.5 have several useful qualities. Firstly, they are very simple,

reduced-form equations. This means they are flexible, and various variables can be

added or taken from the model. Secondly, they allow for a relationship between

the unemployment and participation rates. Finally, they fit nicely with available

Australian data.12

However, this review also found several flaws with equations 3.4 and 3.5, which this

thesis will address. Firstly, this thesis will not use the adult unemployment rate

as a proxy for aggregate demand, as this will certainly introduce some endogeneity.

Instead, it will use the natural log of GDP. Secondly, this thesis will test for the

12Aggregate data are available since 1978, allowing for an analysis of an extended period
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stationarity of the variables, and difference them if appropriate in order to avoid

spurious results. Finally, this thesis will use quarterly, as opposed to monthly, data.

Using monthly data seems unreasonable, and likely introduces unnecessary noise

into the results.

As a robustness check, a variant of equation 3.1 will be run with data on Australian

states, to see if the results are similar.
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Chapter 4

An Econometric Analysis of Youth Labour Markets

This chapter will feature an econometric analysis of youth labour markets. The

aim is to uncover the main determinants in the youth unemployment rate, and the

youth participation rate. This will be done separately for males and females, to test

whether the determinants are the same for both groups.

The first section of this chapter will involve an analysis of youth unemployment

rates. The second section will consist of an analysis of youth participation rates.

The youth unemployment rate and the youth participation rate are analysed

together because they are both important in the determination of youth unemploy-

ment. As mentioned in the literature review, youths are in a unique situation, as they

can elect to study instead of entering the labour market. This means there will likely

be some interaction between the unemployment rate and the participation rate, as

some youths decide to leave the labour force and undertake study, which renders

the youth unemployment rate inadequate in explaining youth unemployment.

4.1 Youth Unemployment Rates

This section will use an adapted version of equation (3.4) by Clark and Summers

(1982) for modelling youth unemployment rates. The model will use quarterly rather

than monthly data, and seasonally adjusted, rather than non-seasonally adjusted,

data. The following variables, which come from the literature review, will be used as

explanatory variables: the minimum wage, the replacement ratio, aggregate demand.

The equation looks as follows:

(4.1)

URt = α +
4∑

j=0

δt−jlogGDPt−j +
4∑

j=0

ψt−jRMWt−j

+
4∑

j=0

ρt−jREPt−j +
4∑

j=1

φt−jPRt−j + et
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Where URt is the unemployment rate at time t, logGDPt is the natural log of GDP

at time t, RMWt is the real minimum wage at time t, REPt is the replacement ratio

at time t, and PRt is the youth participation rate at time t.

logGDP is chosen as a proxy for aggregate demand. However, other variables were

also considered. The most important of these were industry specific variables for

males and females. For males, industrial output was used as a proxy, while retail

output was used for females. These additional variables were used to reflect the

industries in which youths typically work. However, the variables were not included

in the final equation, because they were all statistically insignificant.

Anther variable that was not included was a dummy variable for the Global Financial

Crisis. As shown in figure 2.1, youth unemployment jumped following the GFC,

and has not returned to its former level. However, this variable and several other

variations were all found to be statistically insignificant, and were therefore excluded

from the model.1

Variables for various policy changes also registered as insignificant. Firstly, there was

an attempt to include dummy variables or interaction terms for policy changes such

as Earn-or-Learn or the many policies that were introduced during the 1990s.(Biddle

(2001)) None of these terms were significant.

In order to avoid endogeneity issues with PRt, only pre-determined variables will

be used. It is possible that there is a problem with endogeneity regarding the UR

and logGDP variables. However, in this case, the problem is negligible, as youths

make up a small proportion of the total labour force, and are unlikely to be able to

affect aggregate production in the economy.

Note that this model will be run separately for males and females, meaning URt and

PRt are the respective unemployment and participation rates of males and females.

4.1.1 Tests for stationarity

Before estimating the model, it is important to ensure that the variables are

stationary, to avoid any possible spurious results.

1Other variations included a GFC interaction term, to test whether the unemployment rate was
more responsive to GDP growth during the crisis, and variables which encompassed all financial
crises during the period.
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According to the Augmented Dickey-Fuller Unit Root Test, it is impossible to reject

the null hypothesis of a unit root for both the male (p-value 0.134) and female (p-

value 0.257) unemployment rates. Therefore, the series are treated as non-stationary,

and must be differenced.

The result is that equation 4.1 becomes:

(4.2)

∆URt = α +
4∑

j=0

δt−jGDPGt−j +
4∑

j=0

φt−jItGDPGt−j

+
4∑

j=0

ψt−j∆RMWt−j +
4∑

j=0

ρt−j∆REPt−j +
4∑

j=1

φt−j∆PRt−j + et

Which can be rewritten as:

(4.3)

∆URt = α +
4∑

j=0

(δt−j + φt−jIt)GDPGt−j +
4∑

j=0

ψt−j∆RMWt−j

+
4∑

j=0

ρt−j∆REPt−j +
4∑

j=1

φt−j∆PRt−j + et

All of the variables test as stationary.

In this equation, GDPG is the quarterly percentage growth in GDP. The other

variables are simply the difference in the variables from equation 4.1.

The major difference from equation 4.1 is that this equation includes an indicator

variable It which takes the value 0 when GDP growth is positive, and 1 when GDP

growth is negative. This variable is included to account for possible asymmetries

in the effect of aggregate demand. Figure 4.1 shows the total youth unemployment

rate from 1978 to 2012. Firstly, the unemployment rate appears to rise more steeply

than it falls. Secondly, periods of negative GDP growth, the shaded areas of the

graph, tend to occur in periods in which the unemployment rate rises. Therefore, the

indicator variable will test the hypothesis that negative periods of economic growth

have more effect than positive periods. Other methods of modelling this asymmetry

were attempted, but they did not yield statistically significant results.2.

According to labour market theory, the minimum wage is expected to have a

positive sign if labour markets are competitive. Alternatively, if labour markets

2Other attempts included using a ’recession’ variable, which only affected the equation if there
were two periods of economic growth, and a ’current depth of recession’ variable, from Beaudry
and Koop (1993)
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Figure 4.1: Youth Unemployment Rate

Source: ABS, Labour Force, catalogue 6202

are oligopsonistic, it is expected have a negative sign. According to search theory,

the replacement ratio is expected to have a positive sign. According to labour market

theory, the GDP growth variable is expected to have a negative sign. If there are

asymmetric effects of aggregate demand, the indicator variable should be significant.

If negative periods of economic growth have a larger effect than positive periods,

this variable is expected to be negative, and vice versa.

4.1.2 Results

The equation was estimated with OLS. The data cover the period from 1978Q1

to 2012Q4. The exception to this is the minimum wage variable, which was only

available from 1997Q1.

To select the final model, the equation was first run with all lags included, and

statistically insignificant3 variables were iteratively deleted. The model was then re-

run, and the process continued, until only statistically significant variables remained.

The full model included 27 variables, while the period which this covered included

3At the 5% level

46



only 59 observations,4 resulting in a small number of degrees of freedom. In order to

preserve the degrees of freedom, the model was first run through the entire sample

(140 observations), and the final model from this process was then estimated over

the shorter time period, with the minimum wage variables included.

The estimated equations featured evidence of serial-correlation in the residuals. In

order to account for this, Newey-West standard errors were used, and all reported

standard errors are of this variety.

The results of the equations for the male youth unemployment rate are shown in

table 4.1.5

Table 4.1: Male Unemployment Rate

(1) (2)

∆MURt ∆MURt

C 0.598* 0.497
(0.145) (0.271)

GDPGt
-0.233* -0.149
(0.101) (0.173)

GDPGt−1
-0.346* -0.491*
(0.075) (0.189)

GDPGt−2
-0.219* -0.094
(0.078) (0.136)

It
-0.698 -1.100
(0.356) (0.628)

∆RMWt -
-0.003
(0.008)

∆RMWt−1 -
0.000

(0.006)

∆RMWt−2 -
-0.006
(0.008)

∆RMWt−3 -
-0.005
(0.009)

∆RMWt−4 -
0.010

(0.007)
Obs. 137 59
Adjusted R-sq 0.366 0.196
DW-Statistic 2.040 1.867

* Indicates Significance at the 5% Level

4As the minimum wage variable is only available since 1998
5Results for the full equation are included in the appendix
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Column (1) shows the results of the estimated model over the full sample. The

GDPG variables are significant up to the second lag, and are negative, as expected.

The indicator variable, while insignificant at the 5% level (p-value 0.520) , is jointly

significant with the contemporaneous GDPG term. If either variable is removed,

the other is significant. It is negative, which is consistent with figure 4.1. The ∆

REP variables are all statistically insignificant, as are the ∆PR terms.

Column (2) shows the results of the equation including the minimum wage. Over

the shorter period, the GDPG variable is only significant at the second lag, and

the indicator variable is insignificant. The minimum wage variables do not have the

expected signs, and are individually and jointly insignificant.

The results for the female youth unemployment rate are shown in table 4.2.

Table 4.2: Female Unemployment Rate

(3) (4)

∆FURt ∆FURt

C 0.117 -0.071
(0.092) (0.256)

GDPGt−1
-0.245* -0.006
(0.081) (0.273)

It
-0.822* -0.975
(0.129) (0.665)

∆RMWt -
0.003

(0.006)

∆RMWt−1 -
-0.004
(0.006)

∆RMWt−2 -
-0.016*
(0.008)

∆RMWt−3 -
-0.004
(0.009)

∆RMWt−4 -
-0.013
(0.008)

Obs. 138 59
Adjusted R-sq 0.138 -0.001
DW-Statistic 2.735 2.863

* Indicates Significance at the 5% Level

Column (3) shows that, for the female youth unemployment rate, GDPG is

significant and negative at the first lag. The indicator variable is significant

contemporaneously, and is negative. Again, this is consistent with figure 4.1. The

∆ REP variables and the ∆PR variables are all statistically insignificant.
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Column (4) shows the results with the minimum wage included. Over this shorter

period, none of the aggregate demand variables are statistically significant. The

only variable which is significant is the minimum wage variable at the second lag.

The sign of this variable is negative, consistent with oligopsonistic competition.

However, when the insignificant minimum wage variables are excluded, the second

lag also becomes insignificant.

In order to test the hypothesis that the male and female youth unemployment rates

are determined by different processes, an F-test was run in which the parameters

of the male equation were set equal to those from the female equation. The null-

hypothesis is that the two equations are the same, while the alternative-hypothesis

is that the two equations are different. The p-value of the test was 0.000, so the

null-hypothesis was rejected in favour of the alternative-hypothesis: the male and

female equations are different.

These results indicate that for both males and females, aggregate demand is

important. It is related inversely to the unemployment rate. When GDP growth is

positive, the unemployment rate falls, and the opposite is true when GDP growth

is negative. Further, when GDP growth is negative, it has a greater effect on youth

unemployment than when it is positive.

The replacement ratio appears to be unimportant in the determination of youth

unemployment rates, and the minimum wage appears to be unimportant for the

male youth unemployment rate. However, there is some evidence that increasing

the minimum wage leads to a decrease in the female youth unemployment rate.

Male and female rates are determined by different equations. It appears as though

the male rate is more responsive to aggregate demand than the female rate. This

may be due to male youths working in more cyclically sensitive industries. It is

difficult to explain why females might be more affected than males by increases in

the minimum wage. It is possible that females youths are more likely to work at or

near the minimum wage. This is a point that requires further research.
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4.2 Youth Participation Rates

This section will use an adapted version of equation (3.5) by Clark and Summers

(1982) for modelling youth participation rates. As before, the model will use

quarterly rather than monthly data, and seasonally adjusted, rather than non-

seasonally adjusted, data. The following variables, which come from the literature

review, will be used as explanatory variables: the replacement ratio, aggregate

demand, and the unemployment rate.

In order to account for the choice between education and employment, the equation

initially included the education cost index as a proxy for educational costs. However,

this variable was insignificant in all equations, and was therefore removed.

The estimated equation will be as follows:

PRt = β +
4∑

j=0

κt−jlogGDPt−j +
4∑

j=0

λt−jREPt−j +
4∑

j=1

ωt−jURt−j + ut (4.4)

Similar to equation 4.1, only predetermined variables of URt will be used.

4.2.1 Tests for stationarity

The male rate tested as being non-stationary under the ADF test (p-value 0.815),

while the female rate tested as being stationary (p-value 0.042). Both rates were

differenced. Despite the female rate testing as stationary, it is nevertheless more

appropriate to use the differenced equation. Firstly, many of the other variables in

equation 4.4 are non-stationary.6 Secondly, using the differenced female rate allows

for easier comparison with other equations.

The differenced equation is as follows:

∆PRt = β+
4∑

j=0

(κt−j +ηt−jIt)GDPGt−j +
4∑

j=0

λt−j∆REPt−j +
4∑

j=1

ωt−j∆URt−j +ut

(4.5)

According to labour market theory, GDP growth should have a positive sign. If the

effect of GDP growth is asymmetric, the It variable should be statistically significant.

According to search theory, the replacement ratio should increase the participation

rate, and therefore have a positive sign. The unemployment rate is expected to have

6E.g. logGDP (p-value 0.300), and URt (as mentioned above)
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a negative sign, as poor labour market conditions are expected to lead youths to

leave the labour force.

4.2.2 Results

The model selection technique will be similar to the one above. The full model

will be run initially, and statistically insignificant variables will be dropped one at

a time, with the equation re-estimated, until only statistically significant variables

remain.

The results for the male youth participation rate are shown in table 4.3.

Table 4.3: Male Participation Rate

(5)

∆MPRt

C -0.058
(0.036)

∆MURt−1
0.184*
(0.066)

Obs. 138
Adjusted R-sq 0.038
DW-Statistic 2.580

* Indicates Significance at the 5% Level

The only variable that is significant in this equation is the change in the male youth

unemployment rate. While the aggregate demand variables were insignificant in this

equation, that does not mean that they are insignificant in the determination of this

rate, as they will have an indirect effect, through their effect on the unemployment

rate.

The results for the female youth participation rate are shown in table 4.4. These

results are similar to those from the male equation. However, there are two key

differences. Firstly, the coefficient on the unemployment rate is higher. This means

that the female participation rate is more responsive to its respective unemployment

rate than the male participation rate. It is unclear why this is the case. The second

interesting difference is that the constant is positive in the female equation, while

it is negative in the male equation. This suggests that the female participation rate

has been trending upwards, while the male rate has been trending downwards. This

accords with the data.
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Table 4.4: Female Participation Rate

(6)

∆ FPRt

C 0.019
(0.045)

∆ FURt−1
-0.221*
(0.054)

Obs. 138
Adjusted R-sq 0.047
DW-Statistic 2.433

* Indicates Significance at the 5% Level
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Chapter 5

Extensions

This chapter will estimate equations 4.3 and 4.5 on different dependent variables,

to compare the results of various subgroups to the aggregate youth labour market

results. Firstly, these equations will be estimated separately for the 15-19 and 20-

24 age brackets, and compared to each other and the original results. The second

specification will restrict the youth labour force to the full-time labour force.

5.1 Age Subgroups

This section will consider the results of these equations for the 15-19 and 20-24 year

old age brackets.1

It is interesting to estimate these equations differently, as these two age groups have

significantly different experiences of the labour market, and are therefore expected

to have different outcomes.

The 15-19 year old group contains mostly school-aged youths. Therefore, they are

naturally expected to be less likely to be in the labour force.2 Those youths who are

in the labour force are almost exclusively unskilled, with very little experience, and

are therefore highly likely to work in low paying, highly cyclical jobs. Therefore,

this group is expected to be more responsive to cyclical factors.

The 20-24 year old group covers those who have been out of secondary school for

at least 2 years. They therefore have an interesting decision to make: to study or

to work. While this group still contains many unskilled workers, it will also contain

many youths who have completed tertiary qualifications. Youths in this group will

still tend to have low levels of experience. As a result of these factors, this group is

expected to be less responsive to cyclical factors than the 15-19 year old group.

1These age brackets were chosen because they are the data that were available. If the data had
been available, it would have been interesting to consider subsets of these ages, such as 15-18 or
22-25.

2And more likely to be in education
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5.1.1 Results

Table 5.1 shows the results of equations 4.3 and 4.5 for males. Columns (7) and

(9) show the results for the unemployment rate of the groups 15-19 and 20-24,

respectively, while columns (8) and (10) show the results of the participation rate

for males in the groups 15-19 and 20-24, respectively.

Both groups react to GDP growth up to the second lag. The coefficients for the

15-19 group is larger in absolute value, implying that the younger age group is

more sensitive to cyclical factors. However, this is offset by the fact that the 20-24

group has a significant indicator variable. This suggests that the 15-19 group is

more responsive to positive changes in GDP growth, but the 20-24 group is more

responsive to negative changes in GDP growth. There is no obvious theoretical

justification for this point, this requires further research. The 15-19 group has a

significant MPR variable, while the 20-24 group does not. This suggests that, for

15-19 year old males, increases in the participation rate lead to decreases in the

unemployment rate. This is also an interesting result, as increases in the labour

force are not expected to increase employment by an equivalent proportion. The

final point from these results is that the REP variable is significant for the 20-24

group, and has a negative sign. This is unexpected, as it suggests that increases in

the replacement ratio reduce unemployment, contrary to search theory.

The participation rates for the 15-19 and 20-24 groups are reported in columns

8 and 10, respectively. Both groups have a significant GDP growth lag. For the

15-19 group, it is the contemporaneous lag, while for the 20-24 group, it is the

fourth lag. Both lags are a similar size, and indicate that the participation rate

rises when GDP growth is positive. The 20-24 group also has a significant indicator

variable, also at the fourth lag. This suggests that the participation rate for 20-

24 year olds is particularly susceptible to negative periods of GDP growth. Both

groups have a significant MUR term. For the 15-19 group, this is at the first

lag, while for the 20-24 group, this is at the fourth lag. This suggests that the

unemployment rate has some relationship with the participation rate. The final

point of interest is that the replacement ratio appears to have an effect on the 20-

24 group. While the contemporaneous and first lags are insignificant at the 5%

level, they are jointly significant. The coefficients are both negative, suggesting

that increasing the replacement ratio leads to a reduction in the participation rate.

This is contrary to search theory, which predicts the opposite. It is possible that

this is due to the replacement ratio using youth allowance for a portion of the

sample, a payment which also applies to youths who are studying. It is possible
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that increases in this ratio encourage youths to study. Combined with the result

from the unemployment rate, it is possible that increases in the replacement ratio,

as defined by this paper, lead youths to leave the labour force, and employment,

and to undertake study.3 This is a point which requires further research.

Table 5.4 shows the results for females. Columns (11) and (12) show the results

for the unemployment rate for the 15-19 group, while column (14) shows the results

of the 20-24 group. Aggregate demand variables are significant for both equations

(with the exception of column (12), which is run on a smaller sample). The first

thing to note is that the GDP growth variables have fewer lags than the male

equations. Importantly, an indicator variable is significant for both groups. For the

15-19 group, the contemporaneous variable is significant, while it is significant at the

third lag for the 20-24 group. The indicator variable is much larger in magnitude for

the 15-19 group than the 20-24 group, suggesting that negative periods of economic

growth affect the 15-19 group more than the 20-24 group. Interestingly, this is the

opposite result of the male case. For the 15-19 group, the indicator variable has

a coefficient of -1.5, which is much larger in magnitude than other equations. The

other interesting point is that for the 15-19 group changes in the minimum wage are

significant at the second lag. The coefficient is negative, suggesting that increasing

the minimum wage reduces the female unemployment rate.

The participation rate equations do not reveal much. The 15-19 group (column(13))

does not have any significant variables at the 5% level, though the first lag of the

unemployment rate is close to being significant. For the 20-24 group, only the first

lag of the change in the unemployment rate is significant.

5.2 Full-Time Labour Force

Youths are often employed in a part-time capacity. The proportion of youths who are

employed part-time has grown throughout the last few decades, and is an important

part of youth employment.4 As a result of the growth of part-time employment

for youths, it is possible that youths react to labour market conditions by moving

between full-time and part-time work. If this were true, it would not appear in the

unemployment rate, as this rate does not distinguish between full-time and part-time

employment. Therefore, this section will only consider the full-time labour force,

3As noted in 2, the replacement ratio used in this equation utilises Youth Allowance as the
numerator throughout part of the period. This issue will be discussed in 7.0

4See, for example, figure 2.11
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Table 5.1: Male Unemployment and Participation Rates (By Age)

15-19 20-24
(7) (8) (9) (10)

∆MURt ∆MPRt ∆MURt ∆MPRt

C 0.790* -0.300* 0.560* -0.346*
(0.160) (0.100) (0.140) (0.092)

GDPGt
-0.397* 0.267* -0.210

-
(0.125) (0.105) (0.112)

GDPGt−1
-0.289*

-
-0.366*

-
(0.116) (0.081)

GDPGt−2
-0.283*

-
-0.190*

-
(0.101) (0.086)

GDPGt−3 - - - -

GDPGt−4 - - -
0.259*
(0.084)

It - -
-0.683

-
(0.349)

It−1 - - - -

It−2 - - - -

It−3 - - - -

It−4 - - -
0.939*
(0.217)

∆REPt - -
-19.210* -12.339
(7.940) (6.763)

∆REPt−1 - - -
-9.984
(5.778)

∆MPRt−1/∆MURt−1
-0.236* -0.169*

- -
(0.090) (0.079)

∆MPRt−2/∆MURt−2 - - - -

∆MPRt−3/∆MURt−3 - - - -

∆MPRt−4/∆MURt−4 - - -
-0.212*
(0.097)

Obs. 137 138 137 135
Adjusted R-sq 0.210 0.074 0.309 0.107
DW-Statistic 2.252 2.553 2.268 2.614

* Indiciates Significance at the 5% Level
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Table 5.2: Female Unemployment and Participation Rates (By Age)

15-19 20-24
(11) (12) (13) (14) (15)

∆FURt ∆FURt ∆FPRt ∆FURt ∆FPRt

C -0.061 -0.221 -0.025 0.120 -0.025
(0.168) (0.419) (0.069) (0.083) (0.069)

GDPGt
0.278 0.523

-
-0.221*

-
(0.153) (0.349) (0.084)

GDPGt−1
-0.368* -0.374

- - -
(0.105) (0.276)

It
-1.512* -2.249

- - -
(0.325) (1.466)

It−1 - - - - -

It−2 - - - - -

It−3 - - -
-0.518*

-
(0.0215)

∆FPRt−1/∆FURt−1 - -
-0.136

-
-0.285*

(0.075) (0.089)

∆FPRt−2/∆FURt−2 - - - - -

∆FPRt−3/∆FURt−3 - - -
0.153*

-
(0.056)

∆RMWt−2 -
-0.026*

- - -
(0.013)

Obs. 138 61 138 136 138
Adjusted R-sq 0.107 0.077 0.016 0.101 0.016
DW-Statistic 2.618 2.793 2.457 2.651 2.457

* Indicates Significance at the 5% Level
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estimating equations 4.3 and 4.5 using full-time unemployment and participation

rates.5

5.2.1 Results

Table 5.3 shows the results from the male equation. When compared to the results

from table 4.1, there are some strong similarities. Multiple GDP growth variables

are significant, while one indicator variable is significant. The combined magnitudes

of these variables are similar, suggesting that the full-time employment rate is no

more sensitive to aggregate demand than the aggregate rate. The coefficients suggest

that the full-time rate is less sensitive to positive periods of economic growth, but

is more sensitive to negative periods of economic growth. Also of interest in these

results is that the replacement ratio is negatively related to the unemployment rate.

The participation rate, when compared to the results in table 4.3, reveal something

very interesting. Firstly, they suggest that the replacement ratio is negatively

related to the participation rate. This mirrors the results from table 5.1. A similar

interpretation can be offered here: increases in the replacement ratio lead youths to

leave employment, and the labour force.

The second interesting point is that the participation rate is very strongly linked

to the unemployment rate equation. This, combined with the fact that the

unemployment rate equation has a significant participation rate term, means that

the two equations are strongly linked. As a result of the feedback from this inter-

linkage, the male full-time youth unemployment rate is actually more responsive to

cyclical factors than the aggregate male youth unemployment rate.

Table 5.4 shows the results from the female full-time labour force equations. These

results show that the unemployment rate is more receptive to aggregate demand than

is the aggregate unemployment rate (table 4.2). Both the GDP growth variable and

the indicator variable are more significant for the full-time labour force equation.

Unlike the aggregate equation, the participation rate is significant in this equation,

at the third lag.

The participation rate equation (column (16)) is the most interesting result. Table

4.4 showed that, with the exception of the participation rate, nothing was significant

for the female participation rate. However, for the full-time labour force, the

5The labour force consists of those who are employed full-time, or those who are unemployed
and looking for full-time employment
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Table 5.3: Male Unemployment and Participation Rates (Full-Time
Employment)

(16) (17)

∆MURt ∆MPRt

C 0.507* -0.195*
(0.148) (0.042)

GDPGt
-0.260*
(0.114)

GDPGt−1
-0.485*
(0.091)

It
-0.826*
(0.366)

∆REPt−1
-15.300* -14.387*
(6.919) (5.411)

∆REPt−2
-16.363
(9.542)

∆MPRt−1/∆MURt−1
-0.210* -0.250*
(0.099) (0.057)

∆MPRt−2/∆MURt−2
0.112*
(0.050)

Obs 138 137
Adjusted R-Sq 0.340 0.111
DW-Statistic 2.075 2.271

* Indicates Significance at the 5% Level
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participation rate has several significant variables.

The unemployment rate is significant, at both the first and second lags. The total

magnitude is similar to the aggregate rate. Different, however, is that aggregate

demand variables are important. GDP growth at the second lag is marginally

insignificant at the 5% level, which is some evidence that aggregate demand is

important for this variable. This variable is negative, suggesting that increases

in GDP lead to reductions in the participation rate. More convincing, however, is

that the indicator variable is significant at the first lag. This suggests that negative

periods of economic growth lead to a decrease in the participation rate, in line with

expectations.

These results suggest that the youth full-time unemployment rates are more

Table 5.4: Female Unemployment and Participation Rates (Full-Time
Employment)

(18) (19)

∆FURt ∆FPRt

C 0.097 -0.081
(0.135) (0.080)

GDPGt−1
-0.306*

-
(0.125)

GDPGt−2 -
-0.130
(0.068)

It
-0.961*

-
(0.188)

It−1 -
0.313*
(0.140)

∆FPRt−1/∆FURt−1 -
-0.141*
(0.059)

∆FPRt−2/∆FURt−2 -
-0.129*
(0.049)

∆FPRt−3/∆FURt−3
-0.322*

-
(0.110)

Obs 136 137
Adjusted R-Sq 0.138 0.055
DW-Statistic 2.520 2.246

* Indicates Significance at the 5% Level

susceptible to cyclical factors than the aggregate youth unemployment rates. For

males, this occurs indirectly, through the changes to the participation rate. For

females, this occurs directly, through the indicator variable.
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Chapter 6

Panel Analysis

This section will employ a panel analysis of the six Australian states, to see whether

the earlier results are robust at the state-level.

6.1 Models

In order to accommodate data at the state-level, equations 4.3 and 4.5 have been

modified, along the lines of equation 3.1 by Neumark and Wascher (1992) to allow

for the panel structure. The models are as follows:

(6.1)

∆URit = αi +
2∑

j=0

(δit−j − φt−jIt)GDPGt−j +
4∑

j=0

ψt−j∆RMWt−j

+
4∑

j=0

ρt−j∆REPit−j +
4∑

j=1

φt−j∆PRit−j + eit

(6.2)

∆PRit = βi +
2∑

j=0

(κit−j − ηt−jIt)GDPGt−j

+
4∑

j=0

λt−j∆REPit−j +
4∑

j=1

γt−j∆PRit−j + uit

In order to adapt this model to the state-level, several parts were changed. Firstly,

GSP (Gross State Product) data are only available annually. Therefore, the model

was changed from quarterly to annual. Secondly, there are separate replacement

ratios for each state.1 Finally, to account for differences between the states, each

state was estimated with a separate constant term (fixed-effects). The fact that the

data used are annual, as opposed to quarterly, means that the equation includes

fewer lags of each variable.

The results from the male analysis are shown in table 6.1. For the male

unemployment rate, shown in column (20) GSP growth is significant, as is the

change in the minimum wage. While the indicator variable is insignificant, this

is not too surprising, as there are only 5 periods throughout the sample in which

1The minimum wage variable remains the same for each state, as this was a federal wage
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Table 6.1: Male Unemployment and Participation Rates (Panel
Analysis)

(20) (21)

∆MURt ∆MPRt

C 1.892* -0.217
(0.672) (0.233)

GSPGt
-0.697*

-
(0.194)

It -
5.423

(3.779)

∆RMWt
-0.030*

-
(0.014)

∆MPRt−2/∆MURt−2 -
-0.092
(0.075)

Obs 90 120
Adjusted R-Sq 0.109 0.015

* Indicates Significance at the 5% Level

annual GSP growth is negative.2 It is therefore based on a very small sample. The

interesting thing about these results is that the coefficient on the minimum wage

suggests that increasing the minimum wage leads to a decrease in the unemployment

rate.

Column (21) shows the results for the male participation rate. These are less

interesting, as none of the variables are significant at the 5% level.

The results from the female specifications are shown in table 6.2.

Table 6.2: Female Unemployment and Participation Rates

(22) (23)

∆FURt ∆FPRt

C 1.097 -0.068
(0.555) (0.250)

GSPGt
-0.385*

-
(0.160)

∆REPt−1
-0.156

-
(0.086)

Obs 96 132
Adjusted R-Sq 0.023 0.000

* Indicates Significance at the 5% Level

2SA in 91&92, TAS in 01, and VIC in 91&92
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Column (22) shows the results for the female unemployment rate. The GSP growth

coefficient is statistically significant and negative, wile the REP variable, while

insignificant at the 5% level, is significant at the 10% level, and is negative.

The results for the female participation rate, in column (23), show no significant

variables.

6.2 discussion

In this analysis, all of the unemployment rate equations had a significant GSP

growth term. This is further evidence that aggregate demand is inversely related

to the unemployment rate. The male unemployment rate equation revealed some

evidence that the minimum wage is negatively related to the unemployment rate,

which is consistent with some of the earlier findings in this thesis. While the indicator

variables were all insignificant, this is not unexpected, as there were few periods in

which annual GSP growth was negative.

In regards to the participation rate, this analysis was unable to detect any significant

variables. Perhaps the annual structure of the data was responsible for this. Further

research in this area should consider if any relationships exist at the quarterly level.3

3Of course, this means finding a quarterly variable for aggregate demand. Such possible variables
include GDP, or some relationship between GDP and GSP
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Chapter 7

Conclusions

This thesis sought to determine the main determinants of youth unemployment in

Australia. This was accomplished by testing for the main determinants of the youth

unemployment and participation rates. The main variables which were tested were:

aggregate demand, the minimum-wage, and the replacement ratio.

Aggregate demand was found to be significant and inversely related to youth

unemployment for all specifications. For most specifications, aggregate demand

had an asymmetric effect, with low aggregate demand having a greater impact than

high aggregate demand.

Aggregate demand was found to have different effects for different specifications of

youth unemployment. Compared to that of 20-24 year old males, the unemployment

rate for 15-19 year old males was more responsive to periods of positive economic

growth, but less responsive to periods of negative economic growth. The opposite of

this was true for female youths. For both males and females, full-time unemployment

was more responsive to aggregate demand than aggregate unemployment. For males,

this occurred through the participation rate, while for females, this occurred directly

through the indicator variable.

The panel analysis of Australian states supported the hypothesis that aggregate

demand is important in youth unemployment.

The minimum wage was found to be insignificant in most of the equations. However,

it was significant in several equations.1 In each of these equations, the minimum

wage had a negative coefficient, meaning increasing the minimum wage leads to a

reduction in unemployment. This is contrary to standard theory, but is consistent

with the monopsony hypothesis.

The replacement ratio was also insignificant in most of the equations. The exceptions

to this are the male 20-24 year old age group, the male full-time labour force, and

1The aggregate female unemployment rate equation, the 15-19 year old female unemployment
rate, and the male panel analysis
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the female panel analysis. However, these results are contrary to standard theory.

The male 20-24 year old equation and the male full-time equations suggest that

increases in the replacement ratio simultaneously reduce the unemployment rate

and the participation rate. This appears to suggest that increases in this ratio

encourage youths to leave employment and the labour force. For the female panel

analysis, increases in the replacement ratio appear to decrease the unemployment

rate. However, it has no effect on the participation rate.

7.1 Limitations and Further Research

There are issues with interpreting the results for the replacement ratio and the

minimum wage, which warrant further research.

The replacement ratio has two main issues. Firstly, the use of youth allowance

as the numerator over part of the sample is problematic, as this is also a student

welfare payment. It is therefore possible that this variable also represents changes

to the costs and benefits of studying.

The other issue with the replacement ratio is that it uses ordinary adult earnings as

the denominator. This is no problem if adult wages remain constantly proportional

to youth wages. However, this assumption seems unlikely. Future research should

take this into account, and use some other measure for the replacement ratio.

The minimum wage also has several issues. Firstly, according to economic theory, the

minimum wage will only have an effect if it is binding. If the minimum wage is only

binding for a small proportion of youths, then this change may appear insignificant

at the aggregate level. While this issue can explain why the minimum wage is

insignificant in some equations, it cannot explain why the variable is negative in

several others.

The next issue is that GDP growth and the change in the minimum wage are related,

because the minimum wage is deflated with the implicit GDP deflator. This could

result in collinearity, which would explain why the minimum wage appears to reduce

the unemployment rate. However, for the quarterly time-series, the correlation

between the two is ≈ 0.15, and therefore appears not to be a major issue.2

The final issue with interpreting the minimum wage is that the nature of this analysis

2This is more of a problem for the annual series, in which the correlation ≈ 0.33
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does not test for the long-run effect of the minimum-wage on unemployment.
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Appendix A

Definitions

’Youth’: Refers to any individual aged from 15-24 years

MUR/FUR: Male/Female Unemployment Rate = UnemployedPersons
LabourForce

MER/FER: Male/Female Employment-to-Population Ratio = EmployedPersons
TotalPopulation

MPR/FPR: Male/Female Participation Rate = LabourForce
TotalPopulation

GSP: Gross State Product
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Appendix B

Data

B.1 Chapters 4 and 5

The time-series analysis in chapters 4 and 5 use quarterly data, from 1978Q1 to

2012Q4.

The youth unemployment and participation rates come from ABS catalogues 6202

and 6291.

The real GDP variable comes from ABS catalogue 5204.

Data from the minimum wage come from the following sources: Fair Work Australia,

Annual Wage Review 2009-10, 2010-11, 20011-12 and 2012-13; Australian Fair Work

Commission, Wage Review (2006-2009); Australian Industrial Relations Committee,

Safety Net Review (1999-2005). They are only available since 1997. The minimum

wage is deflated by the implicit price deflator in ABS catalogue 5204.

For the replacement ratio, data on unemployment benefits come from Australian

Parliamentary Library, Maximum rates of Unemployment Benefit, Job Search Al-

lowance, Newstart Allowance, Sickness Benefit, Sickness Allowance, Youth Training

Allowance, Youth Allowance, Special Benefit(a), Mature Age Allowance, Partner

Allowance and Widow Allowance, from 1945. To remain consistent throughout the

sample, the benefits were those for a single person aged 18-20 with no dependent

children. Data for ordinary full-time earnings come from ABS catalogue 6302. These

data did not distinguish between males and females. The catalogue does contain

separate data for males and females throughout this period, though it is in archived

form. Due to time constraints, this was not converted into a time-series.

B.2 Chapter 6

The panel analysis in chapter 6 uses annual data, from 1990 to 2012. The panel

covers all 6 Australian states, and excludes the 2 territories.
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The panel uses aggregate data, to account for the fact that Gross State Product

data are only available annually.

The unemployment and participation rate data come from ABS catalogue 6202.

GSP data come from ABS catalogue 5220.

Minimum wage data are the same as that in chapters 4 and 5.

For the replacement ratio, data on unemployment benefits are the same as those

in chapters 4 and 5. Data for ordinary full-time earnings come from catalogue 6302,

and are separate for each state, and for males and females. These data are only

available since 1994.
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Appendix C

Full Results

All reported standard errors are Newey-West standard errors.

The ∆MPRt−1/∆MURt−1 variable is ∆MPRt−1 when the dependent variable is

∆MURt, and ∆MURt−1 when the dependent variable is ∆MPRt−1.
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Table C.1: Male Unemployment and Participation Rates

(a) (b) (c) (d) (e)

∆MURt ∆MURt ∆MURt ∆MPRt ∆MPRt

C 0.726 0.598* 0.497 -0.102 -0.058
(0.254) (0.145) (0.271) (0.183) (0.036)

GDPGt
-0.315* -0.233* -0.149 0.153

-
(0.117) (0.101) (0.173) (0.131)

GDPGt−1
-0.228 -0.346* -0.491* -0.122

-
(0.124) (0.075) (0.189) (0.104)

GDPGt−2
-0.315* -0.219* -0.094 -0.069

-
(0.100) (0.078) (0.136) (0.105)

GDPGt−3
-0.079

- -
-0.142

-
(0.076) (0.106)

GDPGt−4
-0.011

- -
0.161

-
(0.095) (0.103)

It
-0.531 -0.698 -1.100 -0.096

-
(0.464) (0.356) (0.628) (0.256)

It−1
-0.222

- -
-0.058

-
(0.405) (0.258)

It−2
0.187

- -
-0.322

-
(0.275) (0.254)

t−3
0.268

- -
0.369

-
(0.300) (0.217)

t−4
0.052

- -
-0.640

-
(0.250) (0.356)

∆REPt
-4.213

- -
-8.189

-
(5.962) (6.480)

∆REPt−1
-8.663

- -
-10.244

-
(6.927) (7.112)

∆REPt−2
-5.964

- -
2.555

-
(6.254) (10.986)

∆REPt−3
10.616

- -
7.414

-
(7.296) (8.717)

∆REPt−4
8.245

- -
2.849

-
(6.818) (6.206)

∆MPRt−1/∆MURt−1
-0.232*

- -
-0.209* 0.184*

(0.099) (0.077) (0.066)

∆MPRt−2/∆MURt−2
0.055

- -
-0.087

-
(0.095) (0.093)

∆MPRt−3/∆MURt−3
-0.037

- -
-0.075

-
(0.080) (0.117)

∆MPRt−4/∆MURt−4
-0.132

- -
-0.084

-
(0.089) (0.109)

∆RMWt - -
-0.003

- -
(0.008)

∆RMWt−1 - -
0.000

- -
(0.006)

∆RMWt−2 - -
-0.006

- -
(0.008)

∆RMWt−3 - -
-0.005

- -
(0.009)

∆RMWt−4 - -
0.010

- -
(0.007)

Obs. 135 137 59 135 138
Adjusted R-sq 0.375 0.366 0.196 0.034 0.038
DW-Statistic 1.845 2.040 1.867 2.677 2.580

* Indicates Significance at the 5% Level
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Table C.2: Female Unemployment and Participation Rates

(f) (g) (h) (i) (j)

∆FURt ∆FURt ∆FURt ∆FPRt ∆FPRt

C 0.268 0.117 -0.071 -0.105 0.019
(0.173) (0.092) (0.256) (0.214) (0.045)

GDPGt
0.129

- -
0.066

-
(0.108) (0.098)

GDPGt−1
-0.270* -0.245* -0.006 0.027

-
(0.127) (0.081) (0.273) (0.110)

GDPGt−2
-0.076

- -
-0.173

-
(0.095) (0.132)

GDPGt−3
-0.044

- -
0.061

-
(0.093) (0.144)

GDPGt−4
-0.139

- -
0.038

-
(0.101) (0.116)

It
-1.084* -0.822* -0.975 0.001

-
(0.263) (0.129) (0.665) (0.319)

It−1
-0.103

- -
0.414

-
(0.365) (0.303)

It−2
0.573

- -
0.214

-
(0.220) (0.299)

It−3
-0.061

- -
0.199

-
(0.283) (0.346)

It−4
0.142

- -
0.620

-
(0.424) (0.375)

∆REPt
-8.954

- -
8.274

-
(8.413) (8.834)

∆REPt−1
-5.826

- -
-2.613

-
(7.867) (7.015)

∆REPt−2
14.125*

- -
-1.171

-
(5.571) (6.668)

∆REPt−3
0.095

- -
-8.924

-
(14.558) (8.414)

∆REPt−4
6.314

- -
-5.065

-
(6.876) (10.669)

∆FPRt−1/∆FURt−1
-0.128

- -
-0.193 -0.221*

(0.114) (0.098) (0.054)

∆FPRt−2/∆FURt−2
-0.150*

- -
-0.178

-
(0.075) (0.101)

∆FPRt−3/∆FURt−3
-0.027

- -
-0.034

-
(0.075) (0.137)

∆FPRt−4/∆FURt−4
-0.004

- -
-0.093

-
(0.073) (0.089)

∆RMWt - -
0.003

- -
(0.006)

∆RMWt−1 - -
-0.004

- -
(0.006)

∆RMWt−2 - -
-0.016*

- -
(0.008)

∆RMWt−3 - -
-0.004

- -
(0.009)

∆RMWt−4 - -
-0.013

- -
(0.008)

Obs. 135 138 59 135 138
Adjusted R-sq 0.151 0.138 -0.001 -0.012 0.047
DW-Statistic 2.712 2.735 2.863 2.611 2.433

* Indiciates Significance at the 5% Level
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Table C.3: Male Unemployment and Participation Rates (By Age)

15-19 20-24
(k) (l) (m) (n) (o) (p)

∆MURt ∆MURt ∆MPRt ∆MURt ∆MURt ∆MPRt

C 0.790* 1.051* -0.300* 0.560* 0.216 -0.346*
(0.160) (0.309) (0.100) (0.140) (0.266) (0.092)

GDPGt
-0.397* -0.555* 0.267* -0.210 0.004

-
(0.125) (0.234) (0.105) (0.112) (0.189)

GDPGt−1
-0.289* -0.594

-
-0.366* -0.312

-
(0.116) (0.299) (0.081) (0.202)

GDPGt−2
-0.283* -0.223

-
-0.190* -0.065

-
(0.101) (0.217) (0.086) (0.151)

GDPGt−3 - - - - - -

GDPGt−4 - - - - -
0.259*
(0.084)

It - - -
-0.683 -1.388*

-
(0.349) (0.475)

It−1 - - - - - -

It−2 - - - - - -

It−3 - - - - - -

It−4 - - - - -
-0.939*
(0.217)

∆REPt - - -
-19.210* -6.927 -12.339
(7.940) (7.874) (6.763)

∆REPt−1 - - - - -
-9.984
(5.778)

∆REPt−2 - - - - - -

∆REPt−3 - - - - - -

∆REPt−4 - - - - - -

∆MPRt−1/∆MURt−1
-0.236* -0.239 -0.169*

- - -
(0.090) (0.172) (0.079)

∆MPRt−2/∆MURt−2 - - - - - -

∆MPRt−3/∆MURt−3 - - - - - -

∆MPRt−4/∆MURt−4 - - - - -
-0.212*
(0.097)

∆RMWt -
-0.015

- -
0.776

-
(0.014) (0.882)

∆RMWt−1 -
0.004

- -
-0.269

-
(0.009) (0.770)

∆RMWt−2 -
-0.001

- -
-1.649

-
(0.013) (1.027)

∆RMWt−3 -
0.001

- -
-0.235

-
(0.013) (0.859)

∆RMWt−4 -
0.016

- -
-0.257

-
(0.010) (0.851)

Obs. 137 59 138 137 59 135
Adjusted R-sq 0.210 0.142 0.074 0.309 0.122 0.107
DW-Statistic 2.252 2.123 2.553 2.268 2.059 2.614

* Indicates Significance at the 5% Level
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Table C.4: Female Unemployment and Participation Rates (By Age)

15-19 20-24
(k) (l) (m) (n) (o) (p)

∆FURt ∆FURt ∆FPRt ∆FURt ∆FURt ∆FPRt

C -0.061 -0.221 -0.025 0.120 0.245 -0.025
(0.168) (0.419) (0.069) (0.083) (0.191) (0.069)

GDPGt
0.278 0.523

-
-0.221* -0.368

-
(0.153) (0.349) (0.084) (0.207)

GDPGt−1
-0.368* -0.374

- - - -
(0.105) (0.276)

GDPGt−2 - - - - - -

GDPGt−3 - - - - - -

GDPGt−4 - - - - - -

It
-1.512* -2.249

- - - -
(0.325) (1.466)

It−1 - - - - - -

It−2 - - - - - -

It−3 - - -
-0.518* -0.704

-
(0.0215) (0.818)

It−4 - - - - - -

∆REPt - - - - - -

∆REPt−1 - - - - - -

∆REPt−2 - - - - - -

∆REPt−3 - - - - - -

∆REPt−4 - - - - - -

∆FPRt−1/∆FURt−1 - -
-0.136

- -
-0.285*

(0.089) (0.075)

∆FPRt−2/∆FURt−2 - - - - - -

∆FPRt−3/∆FURt−3 - - -
0.153* 0.193*

-
(0.056) (0.094)

∆FPRt−4/∆FURt−4 - - - - - -

∆RMWt - - - -
0.003

-
(0.010)

∆RMWt−1 -
-0.026*

- -
-0.002

-
(0.013) (0.010)

∆RMWt−2 - - - -
0.001

-
(0.010)

∆RMWt−3 - - - -
0.002

-
(0.010)

∆RMWt−4 - - - -
-0.008

-
(0.010)

Obs. 138 61 138 136 59 138
Adjusted R-sq 0.107 0.077 0.016 0.101 0.039 0.016
DW-Statistic 2.618 2.793 2.457 2.651 2.622 2.457

* Indicates Significance at the 5% Level
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Table C.5: Male Unemployment and Participation Rates (Panel
Analysis)

(q) (r) (s) (t)

∆MURt ∆MURt ∆MPRt ∆MPRt

C 1.365 1.892* -0.622 -0.217
(1.052) (0.672) (0.799) (0.233)

GSPGt
-0.678* -0.697* 0.148
(0.291) (0.194) (0.202)

GSPGt−1
0.199

-
-0.137

(0.139) (0.219)

GSPGt−2
0.022

-
0.062

(0.285) (0.220)

It
5.644*

-
-3.512 5.423

(2.291) (4.306) (3.779)

It−1
-1.521

-
0.104

(1.103) (3.991)

It−2
2.821

-
3.943

(1.996) (3.997)

∆REPt
0.601

-
0.158

(0.345) (0.168)

∆REPt−1
-0.111

-
-0.010

(0.228) (0.168)

∆REPt−2
0.245

-
-0.062

(0.307) (0.194)

∆RMWt
-0.031 -0.030*

-
(0.017) (0.014)

∆RMWt−1
0.006

- -
(0.022)

∆RMWt−2
-0.010

- -
(0.010)

∆MPRt−1/∆MURt−1
-0.011

-
-0.154

(0.119) (0.121)

∆MPRt−2/∆MURt−2
-0.063

-
-0.101 -0.092

(0.112) (0.116) (0.075)
Obs 78 90 90 120
Adjusted R-Sq -0.009 0.109 -0.052 0.015

* Indiciates Significance at the 5% Level

75



Table C.6: Female Unemployment and Participation Rates (Panel
Analysis)

(u) (v) (w) (x)

∆FURt ∆FURt ∆FPRt ∆FPRt

C 0.938 1.097 -0.607 -0.068
(0.931) (0.555) (0.984) (0.250)

GSPGt
-0.189 -0.385* 0.083

-
(0.199) (0.160) (0.243)

GSPGt−1
-0.156

-
0.129

-
(0.182) (0.262)

GSPGt−2
0.059

-
-0.014

-
(0.194) (0.263)

It
0.091

-
-1.443

-
(3.418) (5.133)

It−1
0.435

-
-5.125

-
(3.325) (4.953)

It−2
5.994

-
0.507

-
(3.257) (4.871)

∆REPt
0.374

-
0.016

-
(0.248) (0.138)

∆REPt−1
-0.141 -0.156 0.024

-
(0.105) (0.086) (0.133)

∆REPt−2
0.033

-
0.204

-
(0.113) (0.141)

∆RMWt
-0.013

- - -
(0.014)

∆RMWt−1
0.008

- - -
(0.014)

∆RMWt−2
-0.007

- - -
(0.020)

∆FPRt−1/∆FURt−1
-0.119

-
0.114

-
(0.094) (0.164)

∆FPRt−2/∆FURt−2
-0.084

-
-0.176

-
(0.095) (0.174)

Obs 78 96 90 132
Adjusted R-Sq 0.051 0.023 -0.067 0.000

* Indiciates Significance at the 5% Level
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