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e Organizational preliminaries

— Website for course can be found at www.macro.economics.uni-mainz.de
— Teaching — Master — Summer Term

— Website provides

x table of contents
x link to JGU Reader — which contains the slides with problem sets
x links to literature

e Teaching style

— Students present part of the lecture [formerly fixed groups]

— What do you want to understand? — collect questions



1 Motivation and some facts on German, European and
OECD labour markets

1.1 Motivation

e Contents

— Many individuals are concerned about large and potentially rising inequalities in
modern societies

— Inequalities can be found in labour income, overall income, wealth, consumption and
happiness

— When there is inequality, the question is: is there too much inequality?
— If this is the view, the subsequent question would ask: how can inequality be reduced?

— [The question after this one would inquire into implementing changes in a society]



e Contents (cont’d)

— This lecture looks at labour income inequality (as a starting point)
— The first chapter looks at facts about inequality in OECD countries

— The first part of the lecture asks and offers explanations from the modern labour
market literature why there is wage inequality

— The second part studies principles of taxation and shows how tax systems affect and
help to reduce inequality

— Third part applies these insights to international trade

* There are gains from trade and winners and losers
* Which tax system would imply Pareto-improving gains from trade?

— Part IV summarizes and provides an outlook to redistribution beyond the tax system



1.2 Learning objectives
1.2.1 ... on unemployment

e How high are the unemployment rates in Europe, Germany and other OECD countries?
e What are typical patterns of unemployment rates over time?
e What are typical differences and commonalities across countries?

e What do we know about flows into and out of unemployment?

1.2.2 ... on wages

e How does the real wage in Germany evolve over time?
e What about the evolution of the wage distribution in Germany?
e What do we know about wage inequality in the US and other countries?

e Why should we care about unemployment and wages and their distributions?



1.2.3 ... on poverty
e How is poverty defined (for OECD countries)?

e How is poverty measured?
e What are poverty rates in OECD countries and how do they change over time?

e What is the effect of policy on poverty?



1.3 The case of Germany

1.3.1 ... on unemployment

Evolution of the unerrployment rate in Germany (BA style)
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Figure 1 Unemployment rate in Germany in percent (1950 to 2014). Inspired by: Bunde-
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e Decline after WW II up to 1960

e Basically steady increase over time as of early 1970s

— major events: oil price shocks, reunification
— up to 2005 high persistence (weak decreases once negative shocks are over)

— “sick man of Europe”
e After 2005, big, fast and persistent drop

— ... despite “big recession” due to financial crisis

— ... importance of Hartz reforms implemented between 2003 and 2005 to be discussed
later



1.3.2 ... on unemployment flows

employees

population

civil servants

self-employed

labour force

out of labour force

children

educational system

unemployed

labour market programmes

Table 1 Classifying a population by economic status

homemaker/ mother/ father

retirement




Unemployment stocks and flow s in Germany

6
10 T

—Inflow s over previous 12 months
---Outflow s over previous 12 months
— Stock (monthly)

2 1 1
1998 2000 2002

1 1 1 1 1
2004 2006 2008 2010 2012

source: Bundesagentur fiir Arbeit - Arbeitslosigkeit.m
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1.3.3 ... on wages
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Figure 3 Real wage and real GDP per capita (1991 =100), Germany 1992-2011. Sources:
extended version of Krebs and Scheffel, 2013, Fig. 4, Statistisches Bundesamt: annual real wage
index (series: Reallohnindex) and annual real GDP per capita (series: Bruttoinlandsprodukt)
normalized to 1991
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e Wage dynamics

— Real wages basically constant if not falling since 1992

— GDP per capita rising (suggesting a rise in total factor productivity)
— What are the mechanisms behind this constant real wage?

— Unemployment rate rising until 2005 and falling thereafter

— Shift in distributional shares between capital and labour - see Jaumotte and Tytell
(2007, fig. 5.7) [show pdf-figure]

— Big question waiting for a detailed answer

11



1.3.4 ... on wage distributions

e How do wage distributions look like?

percent

Figure 4 Gross monthly labour income in 2013 of full time employed individuals (30 hours per
week or more, GSOEP, in prices of 2010)
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percent

Figure 5 Gross monthly labour income in 2013 of full time employed men (left) and women
(right) (30 hours per week or more, GSOEP, in prices of 2010)
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e Wage distributions and residuals of wage distributions

— What is the residual of a wage distribution?

— Imagine a regression of the wage levels w for a given year like
w = By + Biskill + Boage + PFzage® + Bigender + ¢

where skill is a dummy variable for university degree and age is biological age

— The independent variables in the wage regression, i.e. [y + Biskill+SByage+sage? +
Bagender, explain a part of the variation in the dependent variable w

— The rest of the variation ends up in the error term e
— Sometimes ¢ is referred to as unobserved heterogeneity

— The distribution of the residual € (in almost all cases) displays less variation than
the distribution of wages

14



percent

Figure 6 Gross monthly labour income in 2013 of full time employed mené&women (left) and

residual labour income men&women (right) (30 hours per week or more, GSOEP, in prices of
2010)
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e Prasad (2004) IMF papers, “The Unbearable Stability of the German Wage Structure:
Evidence and Interpretation”

— wage structure is very stable in Germany
— GSOEP data (see www.soep.de) from DIW Berlin, 1984 - 1997

— see his figure 1 (on next slide), according to standard deviation, wage distribution
did not become more unequal

— explanation: institutional factors (labour market regulations, trade unions)

— downside: strong increase of the unemployment rate of low-skilled workers

16
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e Dustmann Ludsteck and Schoénberg (2009)

— Central finding: wage structure in Germany is not as stable as thought so far
— The approach

« use a different data set (LIAB from iab.de, administrative data set)

x look at a longer time horizon
— Comparing to the US

* similar changes at the upper end (compare evolution of e.g. 85th percentile)
* lower end inequality rose in US in 1980s and in Germany in 1990s

— Explanation for the lower end

* Decline in unionization rate

* Changes in work-force composition

18



e What are percentiles again?

Example of a wage density

14
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Figure 8 10th, 50th and 90th percentiles in two lognormal densities
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Panel A: Men Panel B: Women
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Panel A: Men, 1975-1989 Panel B: Women, 1975-1289
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Panel A: Men Panel B: Women
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(2009)

e Conclusion: unsatisfactory contradiction between Dustmann et al. and Prasad — precise
reasons to be found
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e More recent work

— (General) trend to take firm-characteristics into account when understanding wage
distributions (see e.g. Card et al., 2013, for evidence and (4.1) below for theory)

— Interesting sources are also domestic outsourcing (contractors, temp agencies or fran-
chises). They account for 9% of increase in wage inequality since the 1980s (Gold-
schmidt and Schmieder, 2017)

— These studies tend to support the Dustmann et al. (2009) finding of rising wage
inequality in Germany

— See next figure for an illustration from Dustmann et al. (2014)
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Figure 2
Indexed Wage Growth of the 15th, 50th, 85th Percentiles, West Germany, 1990-2008
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Notes: Calculations based on SIAB Sample for West German Full-Time Workers between 20 and 60 years
of age. The figure shows the indexed (log) real wage growth of the 15th, 50th, and 85th percentiles of
the wage distribution, with 1990 as the base year. Nominal wages are deflated using the consumer price
index (1995 = 100) provided by the German Federal Statistical Office.

Figure 12 Increase in wage inequality in Germany (source: Dustmann et al., 2014)
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1.4 Other countries [case studies students]

e Answer the above questions of the learning objectives for Germany and for other countries
in more detail

e Literature see website

1.4.1 ... on unemployment
e Topic 1: Unemployment by skill groups

— Reinberg and Hummel (2005), fig. 1
— Sohnlein, Weber and Weber (2012), p. 3

e Topic 2: slides Launov Wiilde (2013) “Estimating incentive and welfare effects ...” on

evolution of unemployment rates in various OECD countries

25



1.4.2 ... on unemployment flows

e Topic 3: Elsby Hobijn Sahin (2013), figure 6 and 7, number of workers flowing into
unemployment and the number flowing out as a share of the labour force, together with
the unemployment rate

e Shimer (2012) Reassessing the ins and outs of unemployment

1.4.3 ... on wages

e Topic 4: Autor Katz Kearney (2008) wage inequality US

26



1.5 Other countries [comments on case studies]

—in class —

27



1.6 Poverty as a summary measure of inequality

We studied unemployment and wage inequality up to now

Why care about inequality?

Poverty within OECD countries is an important concern

— for humans with empathy
— for policy makers (with empathy)

— for efficiency reasons (via political extremism and crime — Master thesis)

This concluding section suggests poverty as a summary measure for inequality

— Inequality is a problem for the poor
— Some facts about poverty

— Some ethics considerations

28



1.6.1 ... on poverty in OECD countries
e OECD (2008) Growing Unequal? Income distribution and poverty in OECD countries

— Poverty is of course first and foremost an international problem (low-/ middle- /high-
income countries)

— Poverty is also an “intranational” problem, i.e. a problem within countries

e Defining poverty: the share of individuals with equivalised disposable income less than
40, 50 and 60% of the median income

e Among OECD countries, relative poverty rate of Mexico is highest being followed by
Turkey, the US and Japan (OECD, 2008)

29
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Figure 13 Poverty rates in OECD countries
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e Some numbers for G7 countries (relative poverty in %, mid 2000, OECD 2008)

country US Japan Italy Canada Germany UK France
poverty rate 23.9 20.8 19.7  19.0 17.2 15.5 14.1

e Trends in poverty (OECD 2008)

— Increase in relative poverty (headcount at 50% of median income,
mid 1980s to mid 2000s)

— decrease in absolute poverty (apart from Germany,
experiencing increase from mid 1990s to 2005)

31



e The effect of policy

—  Valletta (2006, Table 6): Analysis of determinants of
(inter alia) entry rates into and exit rates out of poverty [show pdf-table]
— strong impact of policy

32



e Simple time series “evidence”
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Figure 14 Unemployment benefits and relative poverty (UK 1979 - 1999) Source: Dickens and
Ellwood (2004) and LMIDB (labour market institutions database, see Nickell, 2006. Current
version in AMECO database)
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1.6.2 The idea of this lecture

In which society do we want to live in?
e What is “the society”?

— Is it: world — country — region — neighborhood?

— Here: country
e What are acceptable values for a society?

— Equality or liberty?

— Some bias towards equality (often referred to as “justice”) in this lecture ...

Equality of what (Sen 1979)7

— Chances — income — outcome (well-being)?

— Introduction and background: Roemer (1996, “Theories of distributive justice”)

Poverty violates all three criteria for equality

Poverty needs to be taken into account when thinking about reduction of unemployment

34



In which society do we want to live in? (cont’d)
e Reduction of unemployment is simple

— Define only short-term unemployed as 'unemployed’; the rest is defined away (as
long-term unemployed receive no benefits — see OECD - benefits and wages)

— Drawback: This is not a solution to the (individual) problem of unemployment and
low income

e In which society do we want to live in?

— Where unemployment is reduced without the creation of poverty

— Reduce unemployment but preserve high net income for low income groups

e How can this be achieved? Wait for the end of this lecture ...

35
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1.7 Exercises
1.7.1 German Socioeconomic Panel (GSOEP)

As a preparatory step to the subsequent questions, load the data set labor theory data pub 2.dta
into STATA. The data set contains nine variables:

persnr: person identifier

year: observation year

cpi: consumer price index (2010=100)

gebjahr: birth year

sex: respondent’s gender ([1] man, [2] woman)

isced: highest degree attained, ISCED-1997 ([0] in school,..., [6] higher education)
tatzeit: actual weekly working hours

labgro: current monthly gross labor income in Euros

phrf: sampling weights

Missings are denoted by -1, -2, or -3. The sample includes only full-time employed respon-
dents from Western Germany.

Note: The data extract is a 50 percent sample of the original GSOEP data, and the person
identifier is randomly reassigned each year.

1. Generating the Variables of Interest For the subsequent analysis, generate five ad-
ditional variables:
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(a) labgro 10: monthly gross labor income in 2010 prices

(b) hwage_ 10: hourly wage in 2010 prices (real monthly labor income divided by the
4.3-fold of actual weekly working hours)

(¢) hours_phrf: product of sampling weights and the 4.3-fold of actual weekly working
hours
(d) age: respondent’s age in years

(e) skill: indicator variable for ISCED-categories five and six

2. Editing Extreme Values Few—potentially spurious—outliers may substantially affect
some statistics. In order to limit the impact of extreme values, income variables are
typically truncated or winsorized. Therefore, calculate for each year the 1st and 99th
percentile of the variable hwage 10, and generate the new variables

(a) hwage 10 _truncated by setting the values below the 1st and above the 99th per-
centile to missing, and

(b) hwage_ 10 _winsorized by replacing the values below the 1st and above the 99th
percentile by the 1st and 99th percentile, respectively.
Use the weights reported in hours phrf.

37



1.7.2 The Evolution of Real Wages

Plot the evolution of truncated real hourly wages over the sample period for full-time employed
men, and separately for the four age groups: 25-35, 35-45, 45-55, and 55-65. Use the weights
reported in hours phrf.

1.7.3 Wage Inequality

1. The Skill Premium The skill premium is perhaps the most prominent labor market
wage premium. Therefore,

(a) generate the new variable log hwage_10_truncated as the logarithm of the variable
hwage 10 _truncated, and

(b) calculate the log-wage premium enjoyed by male high-skill workers (skill = 1) rel-
ative to male low-skill workers (skill = 0) in each year and plot its evolution over
time.
Use the weights reported in hours phrf.

2. The Standard Deviation of Log-Wages A popular and scale-invariant measure of
wage inequality is the standard deviation of log-wages (discuss why):

(a) Compute the standard deviation of full-time employed men’s truncated hourly log-
wages for each year separately, and plot its evolution over time.
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(b) Regress—for each year separately—full-time employed men’s truncated hourly log-
wages on the skill indicator variable, and a second order polynomial in age. Plot the
evolution of the standard deviation of the residuals over time.

Use in all calculations the weights reported in hours phrf.

3. The coefficient of variation An alternative scale-invariant measure of wage inequality
is the coefficient of variation (CoV).

(a) Compute the CoV for the entire sample of fully employed individuals for each year
separately and

(b) plot its evolution over time.

4. The Wage Distribution In order to gain insights into the evolution of the entire wage
distribution, complete the following three exercises:

(a) Plot full-time employed men’s truncated real hourly log-wages in a histogram against
the density of the normal distribution separately for the years 198489 and the years
2002-07.

(b) Calculate the differences between the wages at the (i) 90th and 50th percentile, (ii)
50th and 10the percentile, and (7:7) 90th and 10th percentile for each year separately.
Plot the evolution of the three statistics over time.
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(c) For each percentile of the wage distribution, plot the change in wages between the
years 1984-89 and 2002-07.
Use the weights reported in hours phrf.
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Part 1
The origins of wage inequality

Wage income differs for many reasons (think of Mincer wage regressions)

e cducation

e experience

e firm characteristics
e discrimination

e luck

We study the most important ones here — luck and human capital
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2

Luck — the example of the pure search model

Modern theories of unemployment: search and matching models (“Diamond-Mortensen-
Pissarides models”)

Central concept: search
Simplest (and most traditional) form: pure (one-sided) search

This model also provides a first idea why wages differ for identical workers

Learning objectives

Understand the simplest explanation of wage inequality
Understand why people search

Understand why people do not accept everything they find
Understand determinants of search behaviour

Understand why wage inequality persists when firms fix wages (“Burdett-Mortensen
model”)
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2.2 Pure search

— see Cahuc Zylberberg (2004, ch. 3)

2.2.1 The basic idea

e reason for search: lack of information about job availability and the wage paid per job

e setup

— look at one unemployed worker
— receives unemployment benefits
— intensity of search is not chosen

— can not look for another job once employed

stationary environment
e (uestions we can ask

— which wage is accepted once an offer is made?

— why do wages differ across individuals?
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2.2.2 Expected utility once employed
e unemployed does not know which wage will be offered once a job is found
e knows that all wages are drawn from the same (continuous cumulative) distribution H (w)
with density h (w)

density distribution

0.25

0.15

h(w)

0.05

0 5 10 15 20

wage

Figure 15 Wage offer distribution
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2.2.2 Expected utility once employed (cont’d)

e Worker is risk neutral

— risk-neutrality means that the utility function is linear in income

— here: utility function is given by real labour market income (wage or benefit)
e When employed the worker loses the job

— at (separation) rate s > 0, meaning that

— the probability to lose the job over period of time of length dt is given by sdt

— N~ 4
~N
+
N

time

— (Poisson process in continuous time)

e real instantaneous interest rate r: invest a Euro in ¢ and receive 1 + rdt Euro in ¢ + dt

1
14-rdt

e discount factor of useful for computing present values
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This gives us value of being employed between t and ¢ + dt

[wdt + (1 — sdt) Ve, + sdtV,]

e

- 14 rdt

where w is the instantaneous wage rate and V,, is the value of being unemployed and
(1 — sdt) is the probability to keep the current job

(technically: this is heading towards a Bellman equation)

rearrange this to make it simpler — exercise
rVe=w+s[V, — V]
(this is presentation in terms of classic Bellman equation)

rewrite this for later purposes as

Ve(w) =V, = —— (2.1)
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2.2.3 The optimal search strategy

we assume job searcher only meets one employer at a time

an offer consists of a fixed wage w

choice between ’accept’ or 'reject’

optimality criterion: is V. or V,, higher?

accept < V. (w) > V,,, which from (2.1) is the case if and only if w > rV,, =«
we have thereby defined the reservation wage x

intuition why ever reject

— Disadvantage from accepting a job consists in the inability to further look for jobs
(as there is no on-the-job search)

— Employee is stuck with wage w for a potentially long time

— It might be better to reject and hope for better offer (with higher wage w)
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2.2.4 The discounted expected utility (value function) of a job seeker

Arrival rate of job: A

A reflects labour market conditions, personal characteristics (age, educational background),
effort (time and carefulness put into writing applications, not modeled here)

Unemployment benefits b and opportunity costs of search ¢ give instantaneous utility
when unemployed, z =b — ¢

Value of receiving an offer
Vi = / Vuh(w)dw+/ Ve (w) h (w) dw
0 T
Value of being unemployed over a period of length dt

Vi =

g (2t MV, 4 (1= AdD) V)

Rearranging (see exercise 2.8.3, question 2), we get the Bellman equation for unemployed
worker

rVu:z—i—/\/oo[Ve(w)—Vu]h(w)dw
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2.2.5 Reservation wage

e Last equation has intuitive interpretation, but hard to use for comparative statics
e But note that it is also an expression for the reservation wage x = rV,,

e After further steps (see exercise 2.8.3, question 4), we get final expression for the reser-
vation wage x
[ (w—2)h(w) dw

T=2z+ A\
r+ s

(2.2)

e Interpretation as above for rV,,, apart from r + s in denominator

— T is the present value (when discounting with 7) of receiving income (profits)
forever (see tutorial)

— —"—is the present value of receiving 7 as long as it randomly stops at rate s

r+s
— hence wa% is the present value of receiving a wage above x until exit rate
s hits

— 2z is received instantaneously as a flow and A is the arrival of a job offer
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2.2.6 Hazard rates and average duration in unemployment
e What is hazard rate (exit rate with which an individual leaves unemployment)?
exit rate = A [1 — H (z)]
where \ is the job offer rate and 1 — H (z) is the probability of accepting a job

e What is the average duration 7, in unemployment?

1

b= H @)

(2.3)

(using a standard property of Poisson processes, duration is exponentially distributed)

e This allows for many policy analyses concerning determinants of unemployment rate
(duration in unemployment to be more precise)
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2.2.7 Equilibrium wage distribution

e Why is there a distribution of wages?

— All individuals have the same reservation wage
— Individuals accept all wages above the reservation wage

— Some are more lucky than others and therefore earn higher wages

e Equilibrium wage distribution plotted on next slide
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Figure 16 FEquilibrium wage distribution for a reservation wage of v = 0.5
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2.3 Traditional theories of unemployment [case studies students]
e Why look at traditional theories of unemployment?
— The pure search model provides a (simple) theory of wage distributions

— It also provides (maybe in the first place) a theory of unemployment

— How does this view relate to more traditional views of unemployment?
e Topic 1: What is voluntary unemployment?

— voluntary quits into unemployment as search is faster (no on the job search)
— rejection of an offer due to reservation wage
— labour-leisure choice — see textbook in micro

Ulel) = [769—1-(1—7)19]1/9, 0 <1

pe = (l_— l) wnominal

with [ time endowment and [ leisure
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e Topic 2: Examples for involuntary unemployment

— real wage rigidity
— static interpretation of unemployment

— see e.g. Burda and Wyplosz, Macroeconomics, A European Text, ch. 4.3
e Topic 3: Effects of a minimum wage

— under perfect competition
— under monopsony

— see e.g. Cahuc and Zylberberg (2004, p. 719)
e Topic 4: Examples for involuntary unemployment: efficiency wages Solow (1979)

— Production function
y = f(le(w))
where [ is number of workers, e (w) is effort of worker with €’ (w) > 0

— Profits
7= f(le(w)) —wl
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2.4 Traditional theories of unemployment [comments on case stud-
ies]

—in class —
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2.5 Properties of the reservation wage [case studies students]

. and of the duration in unemployment
e G1: Understand the effect of higher =

1. Consider the equation for the reservation wage (2.2) and compute dz/dz (using implicit
function theorem - see exercise 2.8.2 and Leibniz’ rule - see exercise 2.8.1)

2. Provide an intuition for this result
3. Consider the equation for duration in unemployment (2.3) and compute dT,/dz

4. Provide an intuition for this result

e G2: Understand the effect of job offer rate A (same steps as for z - but be careful for T,
(ambiguous effect))

e G3: Understand the effect of r (same steps as for z)

e G4: Understand the effect of separation rate s (same steps as for z)
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2.6 Properties of the reservation wage [comments on case studies]

—in class —
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2.7 Conclusion

e How to reduce unemployment?

— Question should be rephrased

x this is not an equilibrium model

x there is no unemployment rate

— How to reduce average duration in unemployment?

1
T,= ———
A1 —H (z)]
e Simple answer

— Reduce reservation wage x
— Then: probability of accepting an offer 1 — H (z) rises and T, falls
— (but be aware of \)
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e How to reduce the reservation wage x?

— Unemployment benefits z and job offer rate A need to go down
— Interest rate r and separation rate s need to go up

— A, r and s pretty exogenous to policy

— 2z goes down if lower unemployment benefits are paid

— Unemployment would fall if reservation wage falls (besides for \)
e The ambiguous effect of the job offer rate A in reducing unemployment

— A higher A reduces duration (2.3) in unemployment directly

— A higher X increases the reservation wage and probability 1 — H (z) of accepting an
offer goes down

e How to reduce wage inequality?

— No answer from this model
— [one could increase the reservation wage but this leads to unemployment]

— Theory of origin of wage distribution needed
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2.8 Exercises
2.8.1 The Leibniz Rule

The Leibniz rule for integrals (see, e.g., Wilde, 2012, pp. 93) reads
d b(t) b(t) of da b
at t)dz | = = (x,t)dx — —(t) fa(t),t) + — () f(b(t), 1).
d (fa@) Je) ) [, it e = GO0+ w000

Apply the Leibniz Integral Rule to compute the following derivatives
1. L [Yf(s)ds,

dy Ja

2. & [V f(s,y)ds,

3. L7 f(y)dy,

4. & [ f(y)dy.

Show that the integration by parts formula fab dydt = [zy]? — f; xydt holds.
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2.8.2 Applications of the implicit function theorem

1.

()

Prove that the expression 22 — zy3 4 y® = 17 is an implicit function of y in terms of z in
a neighborhood of (z,y) = (5, 2).

Then estimate the value of y which corresponds to = = 4.8.

Consider 32%yz + xyz? = 30 as defining # as an implicit function of y and z around the
point (z,y,2) = (1,3,2).

If y increases to 3.2 and z remains at 2, use the Implicit Function Theorem to estimate
the corresponding x.

Use the quadratic formula to solve 3x%yz + xyz? = 30 for x as an explicit function of y
and z. Use approximation by differentials on this explicit formula to estimate x when
y=3.2and z = 2.

Which way was easier?

2.8.3 Job Search and the Reservation Wage

(Cahuc and Zylberberg, 2004) Unemployed workers enjoy an net instantaneous income of z > 0.
They receive job-offers according to a Poisson process at rate A > 0. The wage, w, associated
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with a job-offer is randomly drawn from the continuously differentiable distribution H(-), which
is assumed to have finite first moments. Jobs are destructed according to a Poisson process at
rate ¢ > 0. Let V,, denote the unemployed worker’s discounted expected utility, and V,(w) that
of an employed worker who receives the wage w. The parameter r denotes the exogenous real
instantaneous rate of interest.

1. Derive the employed worker’s discounted expected utility, V., as a function of the wage, w,
the job destruction rate, ¢, the instantaneous interest rate, r, and the unemployed worker’s
discounted lifetime utility, V,,. Hint: As it is standard in continuous-time analysis, use the
concept of the infinitesimal time period dt > 0. The eventual expression for the employed
worker’s discounted expected utility, V,, will be that that emerges in the limit as dt — 0.

2. Derive the unemployed worker’s discounted expected utility, V,,, as a function of the net
instantaneous income, z, the job-offer arrival rate, A, the instantaneous interest rate, r,
and the employed worker’s discounted lifetime utility, V..

3. Show that the unemployed worker’s optimal behavior exhibits the reservation wage prop-
erty, i.e., there is a wage x, such that unemployed workers reject all job-offers associated
with lower wages and accept all job-offers associated with higher wages.

4. Derive an expression for the reservation wage, x, that solely depends on the model’s prim-
itive parameters, i.e., you need to substitute for the employed and unemployed workers’
discounted expected utility V. and V,,, respectively.
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5. How does the reservation wage, x, depend on the model’s primitive parameters?

2.8.4 Optimal consumption and labour

Assume that the household’s preferences for consumption ¢ and leisure [ are represented by the
following utility function

Ule,l) = [y + (1 =], 9<1 (2.4)

The household faces a nominal budget constraint described as

pe = (l o l)wnominal (25)

where p, [, and w"°™" are prices of consumption good, time endowment, and nominal wages,
respectively.

1. Set up the household’s utility maximization problem and derive the optimality conditions.

wnommal

2. Derive the optimal consumption. (You may define and use w = for convenience.)

3. Derive the optimal leisure.

4. The elasticity of substitution is defined as ¢ =: %. Compute €.
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2.8.5 Wage elasticity of labour supply

Assume the firm’s production function is of a Cobb-Douglas form
Y = AK“L'™, (2.6)

A and K are assumed to be unchanged in the short run. Assume that the firm is a monopsony
on the factor market.

1. Write down the firm’s profit function and set up its profit maximization problem.

2. Derive the optimality condition and verify that

V/(Lw)) = w1+ WL)}
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3.1

Luck and endogenous wage distributions [towards end
of lecture]

Learning objectives
The pure search model “explains” wage distributions by luck

There is wage inequality as there is a wage offer distribution (see fig. 15)

— Where does this wage offer distribution come from?
— Pure search model does not provide an answer
— There is wage inequality because [of an exogenous reason]

— Not a full answer

Could we think of an explanation why there is a wage offer distribution (as an equilibrium
outcome)?

Could it be that there is unequal pay for equal workers?
Let us consider one of the most important analyses in modern labour economics

The model by Burdett and Mortensen (1998) provides such an answer
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3.2 The basic argument

e The workers

— There is a continuum of identical workers

— Workers can be unemployed or employed (like in pure search model)

— Workers can search on-the-job (unlike in pure search model) and find a higher-paying
job

— There is a wage-offer distribution (like in the pure search model)

e The firm side

— Crucial new aspect of Burdett-Mortensen model: it explains wage-offer distribution
— There is a continuum of identical employers
— Employers maximize expected profits (as the number of workers is uncertain)

— Property of profit maximization: Firms do not offer identical wages!
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e Why do firms offer different wages (and we obtain an endogenous wage offer distribution)?

— Optimal behaviour of one firm depends on behaviour of other firms

*x A firm offering a wage w experiences a job-acceptance probability by a worker
also as a function of the wages offered by other firms

x There is a strategic interaction between firms
— If all firms offered identical wages, it would pay to increase wage by tiny amount

* A tiny increase increases the probability of acceptance of a wage offer by a worker
to 1

x This increases profits
— Why do not all firms offer zero-profit wage?

* A tiny reduction would also increases profits

x It always pays to depart from any wage offered by a group of firms (no mass-
points)

— It can be shown that a continuous wage offer distribution results (see slides and
references therein)
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3.3 The model
3.3.1 The setup

e There is a continuum of identical workers and employers
e The number of employers is normalized to 1 and the measure of workers is denoted by m

e A worker can be in two mutually independent states, i.e. unemployed (denoted 0) and
employed (denoted 1)
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A worker switches between those two states following two Poisson processes

— With an arrival rate of g, the worker receives a job offer (i.e. meets a firm as in the
pure search model)

— With an arrival rate of 9, an employed worker loses her job

— (The notation is from Burdett and Mortensen, 1998)

Letting workers randomly search among employers, receiving an offer is modelled by a
draw of a wage w from a “wage-offer” distribution F'(.)

There is on-the-job search

— with an arrival rate of A\;, the worker receives an offer while employed

— big difference to labour market models seen so far

When unemployed, the worker earns unemployment benefits b

Workers are risk-neutral and discount future income at a rate r
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3.3.2 Bellman equations

e The Bellman equation for the unemployed worker (see exercise 3.6.1)
rVo=b+ Ao [/ max{Vj (z),Vo} dF(x) — Vp (3.1)

e How can this equation be understood?

— The value V; of being unemployed equals benefits b plus the expected gain for a
successful match, i.e. job that pays a sufficiently high wage

— The wage is high enough if the value V; (x) of accepting a job paying a wage = is
higher than the value V{ of being unemployed

— A job offer therefore only implies a gain if max{Vj (z),Vo} = V1 (z)
— Why use the max-operator?

x This is an alternative to computing the probability that = is above the reserva-
tion wage

x Using such a probability, equation could be expressed as in the pure search or
the matching model (see exercise 3.6.1, question 2)
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e The Bellman equation for a worker earning a wage w
V(W) = w+ 6 [Vo — Vi(w)] + A [ [ max (Vi(e). Va(w)} dF (e) - Vaw)

e Understanding the equation

— The terms before \; are familiar

x the wage w and
* the expected loss from losing the job at rate §

— The A\; term captures the expected gain from a job offer
— This gain is positive

« if Vi(z) > Vi(w), i.e. only
* if the wage x of the offer exceeds the wage w of the current job
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3.3.3 The reservation wage and unemployment

e The reservation wage for unemployed workers

— The reservation wage R is defined by Vi(R) = Vj

— In words, accepting a job paying the reservation wage yields the same value as
staying unemployed (see exercise 3.6.1, question 4 for a comparison with the pure-
search reservation wage in sect. 2.2.3)

— All wage offers at or above R are accepted by unemployed workers

e Using the definition F(r) = 1 — F(x), the reservation wage becomes (see exercise 3.6.1,
question 4)

dx (3.3)

_ B *  F(r)
B=b+0 )\1)/3 748+ F(r)

e The reservation wage depends on

— unemployment benefits b
— the arrival rate A\g and \; (actually only on their difference)

— properties of the wage distribution as captured by F'(x) in integral

e Is there a reservation wage for employed workers? (It is the current wage w)
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e The unemployment rate

— The unemployment rate is given (again) by an equation fixing inflows and outflows
dm—ul =X [l —F(R)|u

— Inflows result from the separation rate ¢ times the measure m—u of employed workers

— Outflows from unemployment are given by the job offer rate Ay times the probability
1 — F (R) that an offer is accepted times the measure u of unemployed workers

— Solving for the unemployment rate, we find

u )
m 6+ M[l—F(R)]

(3.4)
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3.4 'Wage inequality
3.4.1 Endogenous wage distributions — supply side
e So far, we have an exogenous wage-offer distribution F' (w)

e How does the long-run stationary distribution of wages G (w) in this economy look like?

— One would expect this distribution G (w) to differ from F' (w) as there is a reservation
wage

— Even in the long-run, however, this distribution G (w) differs from truncated F' (w)
e We start by looking at a surprisingly simple ordinary differential equation for G (w, t)

— Remember that the number of workers receiving a wage equal or smaller than w is
given by G (w,t) [m — u (t)]

— The change in this number follows

d
%G (w,t) [m — u (t)]

= Mmax{F (w) — F(R),0}u(t)— [0+ A\ [1 = F(w)]] G (w,t) [m — u(t)]

— This equation follows the usual inflow-outflow logic seen earlier in other matching
models (see next figure)
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Aymax [F(w)— F(R),0]u(t)

(into this wage range)

u(t) G(w,t) [m —u(t)

higher wage than w

- outflows - w
SG(w,1)[m —u(t)] A [1= Fw)]G(w,0)[m - u(0)]

Figure 17 Inflows into and outflows from the wage range below or equal to w
(Example: G(w,t) = 40%, m — u (t) = 50 million, G (w,t) [m — u (t)] = 20 million)
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To understand this equation, we split it into w > R and w < R
e The case w > R

— The number of workers receiving a wage (R, w| changes according to

d
EG (w,t) [m — u (t)]

= Xo[F(w) = F(R)]u(t) = [0+ M [1 = F(w)]] G (w,t) [m —u(t)

— The inflow consists of the number u (¢) of unemployed workers times the arrival rate
Ao of job offers times the probability [F'(w) — F'(R)] that the offer lies between R
and w

— The outflows are into unemployment or into higher paying jobs

e The case w < R
%G (w,t) [ m—u(t) =—[0+M[1 - F ()] G(w,t) [m—u(t)

— We see that there are outflows only (as no one would accept jobs below R)

— In the long-run, there are no workers earning a wage w < R
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e The long-run equilibrium wage distribution (see exercise 3.6.1, question 6)

[F (w) = F(R)]/[L = F(R)]

G (w) = 1+ 21— F (w)

(3.5)

— For A\; = 0 (no on-the-job offers), this is the truncated wage offer distribution

— For a positive A\, the denominator is larger than 1 and the share of workers at wage
w or lower becomes smaller: On the job searchers moves the probability mass to the
right (see next figure)
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Figure 18 Long-run equilibrium wage distribution G (w) with exogenous wage offer distribution
F(w)
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3.4.2 Endogenous wage distributions — demand side

e So far, we have a technically and economically fascinating result

— We can characterise the long-run endogenous wage distribution in an economy with
on the job search analytically

— We obtain a result that “equal workers get unequal pay”

— It is a pure question of luck whether someone is “rich” (i.e. earns a high wage) and
someone else is not

e Two “buts”

— It is an obvious statistical property of any random variable that there are distribu-
tions: When two people throw the same die, the probability that they have different
numbers (i.e. earn different wages) is 5/6

— The crucial question is therefore: can we imagine firm behaviour such that jobs with
different wages are offered for identical workers?
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e Optimal firm behaviour in the Burdett-Mortensen model

— We first study optimal firm behaviour in a game consisting of two stages

— This allows to understand the intuition in a simpler framework than in the full
Burdett-Mortensen model

— (this follows Mortensen, 2003, ch. 1.2.1)
e The basic structure

— There are m employers and n workers
— A match produces output p, unemployment benefits are b < p

— In the first stage, each firm makes one wage offer communicated to a randomly drawn
worker

— This captures the idea that these offers are not costless (opening a vacancy, conduct-
ing interviews ...)

— In the second stage, workers accept offers
— When workers receive more than two offers, they take the highest-paying one

— The probability that the firm gets a worker depends on (i) the wage offered and (ii)
the wages offered by other firms = this is a noncooperative game
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e Probabilities

— The number of offers a worker gets is (approximately) Poisson distributed
— Why?

e [Digression]| Binomial distribution (see e.g. Evans et al., 2000)

— When one trial yields success with probability p and failure with 1 — p
— when this trial is undertaken n times and
— when X counts the number of successes

— then X is distributed according to the binomial distribution
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e [Digression - cont’d] Binomial distribution
— Let X be binomially distributed

— Then the probability of x successes is

Prob (X =1z) = ( " )panx

where

is the binomial coefficient and

— where z! (the “factorial of z”, “z Fakultéit” in German) is
l=osxzr—1]xr—2]x..x3x2x1

— The tutorials shows some plots of the binomial probabilities

— An example is an exam with n participants and probability of success p. The num-
ber of students that pass is (before marking) then binomially distributed. (After
marking, the number is known, uncertainty is revealed.)
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e How many offers does a worker receive?

— When one firm makes one offer, it reaches a given worker with a probability 1/n (as
there are n workers)

— When m employers make one offer each, each worker has m chances to get an offer

— The number of offers is therefore binomially distributed (see tutorial) — which can
be approximated by a Poisson distribution with parameter A\ = m/n when n and m
are large

— A random variable X is Poisson distributed with parameter A > 0 when the support
are the non-negative integers, X € [0,1,2,...,00[ and the probability of X = x is
given by (see e.g. Evans et al., 2000)

Prob (X =z) = \*—

— The parameter A = m/n

* gives the expected number of offers per worker
% rises in the number of firms and

* falls in the number of workers
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e Expected profits of a firm and wage choice

— Imagine a firm considers offering a wage w

— The probability that all other offers are below (or equal to) this offer is given by the
wage offer distribution, i.e. by F' (w)

— Note that F'(w) can be seen as representing the rank of the wage w in the wage offer
distribution

— Assume (to be seen in a moment) that the probability of accepting an offer by a
worker is a function of this rank and the expected number of offers

Prob (acceptance of w) = P (F (w), \)
— Then expected profits of a firm that offers w are given by
m=P(F(w),\)(p—w)+1—-PFw),A)x0

— Which wage should the firm optimally choose?
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e Properties of optimal choices of firms

— Firms do not choose the same wage

* Imagine they did - then paying an € more would lead to an acceptance of an
offer by a worker with certainty

x Expected profits of firms are higher when paying w + ¢ as
p—(w+e)>P(F(w),)(p—uw)

as P (F (w),\) <1 and as ¢ can be arbitrarily small
— The same argument can be made for a share of firms
— The same argument can be made for a deviation downwards if all firms offered w = p

— This implies that there are no mass-points in the distribution (see next figure for
illustration)
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Figure 19 Density without (left) and with masspoint
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e Endogenous wage offer distribution

— It can also be shown (again, see Mortensen, 2003, ch. 1.2.1) that

* there are no gaps in the wage offer distribution
x the lower bound of the distribution is b and that
x the upper bound is (1 — e‘A) p + e b and thus strictly smaller than p

— Finally, it can be shown that the endogenous wage offer distribution reads

(220
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e Implication

— Given these findings, firms offer different wages in equilibrium
— Firms with a higher wage

* have lower profits per worker
* have more workers

« These effects just cancel in the (expected) profit function of a firm such that
7 (wy) = (wy) for wy # wy

— Equal workers get unequal pay!
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e Does this wage dispersion equilibrium hold for more standard structures?

— Burdett and Mortensen (1998) obtain this finding in a dynamic framework (yet
solved for a steady state)

— Coles (2001) constructs a wage-dispersion equilibrium under different (more compli-
cated?) assumptions

— Postel-Vinay and Robin (2002) do not have full wage dispersion (with homogenous
workers and firms)

— Cahuc, Postel-Vinay and Robin (2006) do not have full wage dispersion (with ho-
mogenous workers and firms)

— To be fair, they have a degenerate two-wage distribution

x First-time jobs after unemployment pay one wage

x Jobs obtained when already having a job pay another wage
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3.5 Conclusion

e When thinking about wage distributions, take the effect of observable characteristics into
account

— individual productivity
— individual choice (e.g. hours worked)
— firm characteristics

— policy
e [s there more than observables?

— As wage regressions (using all available worker and firm characteristics) do not ex-
plain all variation in wages, some source of (unobservable) luck seems appropriate

— One can follow the Burdett-Mortensen setup or one can
— Go for stochastic match quality

« This can take the form of one initial draw (as seen earlier in Pissarides, 1985,
model)

* Omne can also allow for repeated draws (as in models with endogenous separation
rates following Mortensen and Pissarides, 1994)

— In both cases we get unequal pay for equal workers
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3.6 Exercises

3.6.1 On-the-Job-Search (Burdett & Mortensen, 1998)

Assume there are a continuum of workers of a measure m and a continuum of employers of
a measure 1. At any point in time, a worker is either employed or unemployed. Unemployed
workers receive permanent wage offers according to a Poisson process at rate g, and employed
workers receive wage offers at rate A;. Wage offers are randomly drawn from F), the distribution
of wage offers across employers. The productivity of a worker-employer match is p. The match
is exogenously dissolved at rate 6. Unemployed workers enjoy a flow income of b, and employed
workers obtain the wage w offered by their employer. 1} is the worker’s lifetime value of being
unemployed. Vi(w) is the worker’s lifetime value of being employed at a wage of w. The time
preference rate is denoted by 7.

1. Discuss the Bellman equations for unemployed workers (3.1) and for employed worker
(3.2).

2. Compare the Bellman equation for unemployed workers with the one in problem 2.8.3,
i.e. write (3.1) without the max-operator.

3. Compare the pure-search reservation wage x in sect. 2.2.3 with the reservation wage R.

(a) What is the difference between them, what is the same?
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(b) Consider both the definition and the expressions in (2.2) and (3.3).

(c) Can the reservation wage R be lower than unemployment benefits? Would this make
sense?

. It is optimal for employed workers to switch to a new employer if the offered wage ex-
ceeds the current one. Similarly, unemployed workers’ optimal behavior also exhibits the
reservation wage property. Derive the unemployed workers’ reservation wage, R.

. For a given wage offer distribution, F'(-), how does the reservation wage, R, depend on the
offer arrival rates, Ao and A;, the job destruction rate, J, and the level of unemployment
benefits, b? Assume that \g > A;.

. Derive the steady sate mass of unemployed workers, u, and the long-run equilibrium wage
distribution G(w).

. Derive the firm size, [(w|R, F), as a function of the wage, w, conditional on the reservation
wage, R, and the wage offer distribution, F'(-).

. Consider the steady state equilibrium that arises as the time preference rate, r, tends to
zero. Derive the wage offer function, F'(-), and the reservation wage, R, as functions of
the model’s primitive parameters.
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3.6.2 The binomial distribution

To understand the two-stage model yielding a wage distribution, remind yourself of the prop-
erties of the binomial distribution.
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4 Education and experience — Human capital

4.1 Learning objectives

e Why does not everybody earn the same wage?

— Do we talk about hourly wage?
— Is it monthly wage we are interested?

— Why wage distributions (and not income, wealth, consumption, happiness or utility)?
e Hourly wages differ as employees differ

— What is the role of luck?
— What is the role of choice?

— What is the role of individual characteristics?

e What is the role of policy?
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4.2 Basics of wage distributions
4.2.1 The institutional background

e A framework to think about determinants of wage distributions needs to be clear about
the wage setting mechanism

e Empirically and institutionally speaking, how are wages being fixed?
— market
— individual bargaining
— collective bargaining

— by law (minimum wage)
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Figure 20 The share of wages set by the market (“no agreement”), collective bargaining at the
sectorial level (“Centralized”) and by firm-level bargaining (“Local”)
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Figure 21 Share of employees that earned less than 8.50 EUR /hour before 2015 (Source: Bell-
man et al., 2015)
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4.2.2 A simple but relevant structure

e The basics of wage distributions

e What are determinants for wage distributions in a simple example?

— we assume the wage is given by the market clearing wage

— we are interested in distributions of net monthly wages (as this is closer to individual
well-being than gross wage)
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e Setup
— Technology Y = Y (K, L) with standard properties (concave, constant returns to
scale)
— capital input K
— labour input L in efficiency units L = S, hyl;
x h; is hours worked per month
% [; is productivity of individual ¢
— Profit function of firm 7 = pY — wL

% p is price of output good and
* w is total wage cost per efficiency unit

— total wage cost w

% gross wage plus

« employers’ contribution to social security system (pension system, unemploy-
ment insurance, health insurance plus some other)
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e The wage distribution

— Optimal labour input choice by firm: value marginal product per efficiency unit of

labour equals unit wage cost
Y

Por —
— Given an average labour income tax 7 (including social security contributions), net
wage of household (income per month) is

w

w® = (1 —17)hil;w (4.1)

)

— There is a distribution of monthly nominal net wages because of distributions of

*

average taxes T e.g. across countries (policy matters)

*

hours worked h; (choice matters)
* individual productivity /; (luck and individual characteristics matter)
firm characteristics like productivity and capital stock (all in technology Y")

*

*

see Card et al. (2013) for evidence for Germany
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4.3 Determinants of labour income [case studies students]

What does the modern literature say about labour supply and human capital accumulation?
e Topic 1: The role of choice in determining monthly labour income

— Labour supply decision of men A"

— think of work-life balance, social life (single, partner, married), family considerations
etc.

— Are wage elasticities of labour supply positive or negative?
— Read Keane (2011, sect. 5.1 and 6, especially 6.4)

— please provide a 5 minute summary
e Topic 2: The role of choice in determining monthly labour income

— Labour supply decision of women A"

— same as group 1
— Read Keane (2011, sect. 5.2 and 7, especially 7.6)
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e Topic 3: The role of individual productivity [;

— Individual productivity is the result of (inter alia)

* innate abilities (IQ, emotional intelligence, social skills)
x educational choice after compulsory schooling

* learning while working (which depends on initial skills and learning productivity)

— The standard method to estimate the effects of /; consists in running a Mincer wage
regression

— A modern analysis is by Huggett, Ventura and Yaron (2011)

— please provide a 5 minute summary
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4.4 Determinants of labour income [comments case studies]

—in class —
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4.5 Conclusion

e Let us summarize

— this chapter but also
— the first part and

— introductory chapter before we move on to part II
e Monthly labour income differs across individuals (at full time employment)

— Differences are considerable in levels and a mild increase in inequality (in GSOEP
data) can be observed

— Where do these differences come from?
e Two fundamentally different answers can be given

— Wages differ by chance

— Wages differ because of differences in productivity (human capital)
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Wages differ by chance as ...

— ... workers search for jobs and firms search for workers

— ... firms find it optimal to differentiate their wage from the wages from competitors
(despite identical workers and identical firms)

Wages differ due to differences in individual productivity as ...

— ... individuals differ in their human capital level (education, experience) and as

— ... firms reward these differences when paying marginal productivities as real wages

All of this are studies of pre-tax wages

Let us imagine, pre-tax wage distributions are considered to be too unequal (by whatever
measure of justice or equality)

— What can be done?

— Let us move on to next part
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Part II
Redistribution

5 The basics of positive tax theory

5.1 Learning objectives

e What are taxes (marginal, average)?
e How do taxes affect individual labour income?

e How is income redistributed via the tax system?

How does the tax system affect the monthly net wage distribution?

[We (need to) ignore expenditure side of fiscal policy]
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5.2 Some principles and two tax schedules

e Labour tax

— The net wage w"®" is a function of the gross wage w and of the tax rate 7 (w)
— Think of the gross wage w as the annual gross labour income
— The taxrate 7 (w) is itself a function of the gross wage

— The net wage is
W™ = (1 -7 (w))w

e Average and marginal tax rates

— Average tax rate

total income tax paid 7 (w)w

- - 5.1
total income (tax base) w 7 (w) (5.1)

— Marginal tax rate: how does total tax payments change when income rises?

mare @ total income tax paid  d[7 (w) w]
TE = FET—" =— = ™ (w)w + 7 (w) (5.2)
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e Progressive tax system
— A tax system is (by definition) progressive when the average tax rises in the tax base

— For our setup, labour income taxation is progressive when

dr (w)
dw

>0

e Two tax schedule

— Piecewise constant marginal tax rates (“US-style”) — defined via marginal tax rates

e w < wy
i Ty e w; < w < wy
TS () = ) for ) (5.3)
T8 W1 < W

— Continuous marginal tax rates (“German-style”) — defined via average tax rate of

7 (w) =710 + 1w (5.4)
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5.2.1 Properties of piecewise constant marginal tax rates

marginal tax 4
rates 7,

1

>

0 —— { : ; : -

W w, W, W, annual labour
income w

Figure 22 Marginal taz for “US-style” tax system (5.3) with a negative or positive (or zero)
marginal tax rate for w < w,
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e Tax paid

— Consider the example of a system with three tax brackets

marg
T Cw
mar, mar
T (w) =< 78w + 75 "8 [w — w]
marg marg marg
0wy + 1y B [we — wq] + 73 [w — we)
1 w < wy
for tax bracket 2 i.e. for w; < w < Wy
3 w > Wa

— Obviously, this can be extended to more tax brackets

e Some properties (compare fig. 23)

— If 71""® < 0, the tax paid falls in income w

— There is a break-even income level @ where T (w) = 0

— Above w, tax paid rises in income w
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e Average tax rate

marg

T 1

1

7 (w) = —T (w) = oot e for tax bracket 2
w Tin“gw1+’r1§mrg [we—wi1]+75" "8 [w—ws] 3

w

— Average tax differs from bracket to bracket

— It is a constant in the first bracket, does not rise between brackets but rises in tax
base w within higher brackets (see next figure)
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total tax paid average tax rate

40 0.3
35} 1 0.25}
30t 1 02f
25+ 1 0151
~—~ 20 —~ 0.1
2 %,
T 0.05F
10} 1 0
5} 1 0.05F /
0 0.1
5 : : : 0.15
0 20 40 60 80 100 0 20 40 60 80 100
w w

Figure 23 Total and average tax paid by an indiwidual with annual income w for “US-style”
tax system (5.3) for 5 brackets as in fig. 22
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5.2.2 Properties of continuous marginal tax rates

e We now return to average tax from (5.4)

T (w) =T + W

It is tax system with continuous marginal tax rates

It is progressive and allows negative tax rates when 79 < 0 and 73 > 0

The marginal tax rate is (from (5.2))

Fmarg ,7_/ (w)w+7—<w) =Tw+ Tg + MW = Ty +27’1U}

See next figure for illustration
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Figure 24 Average and marginal tax rates ("German style’)
Source: average_marginal_taz.m, 179 = —0.3, 71 = 0.01
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e Why we call this 'German style’ tax system

A

60 %
53 %
50% 48,5 %
Tarif 2001 42 Y
40%

Tarif 1998
Tarif 2005
30%

Grenzsteuersatz bei der Einkommensteuer

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Zu versteuerndes Einkommen in Tausend Euro

Figure 25 Marginal tax rate as a function of gross income in Germany (1998 - 2005)
Source: BMF' (2000)
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in % Tarifliche Einkommensteuersitze 1991, 1998 und 2018
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—
® --,..—_.-—-"""'_——.-—
— ——
30 o —— —
Grenz 2018
20 s (3renz 1998
Grenz 1991
10 == == Durchschnitt 2018
== == Duyrchschnitt 1998
== == Durchschnitt 1991
0
Quelle: 0 10.000 20.000 30.000 40.000 50.000 60.000 70.000 80.000 90.000 100.000

zu versteuerndes Jahreseinkommen in €
Steuermythen.de

Figure 26 Marginal taz rate as a function of gross income in Germany (1991-2018)
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e Properties of the tax schedule (prohibitive wage)

— Marginal tax rate is prohibitive (one does not want to earn a higher gross wage) if
marginal tax rate equals 100% (or more)

— The implied prohibitive wage can be computed from (5.6) as

1-— 70 ohi
marg Z 1< w Z = wpIOhlb

T1
— Using the tax rates from above (15 = —0.3 and 7; = 0.01), we get wP™MP = 65 (see
exercise 6.4.1)
— The maximum net wage is therefore
er;i:X — (1 — T (wprohib)) wprohib

— See figure 27 for an illustration of w?hP

— Note that there is an alternative way to compute wP™"" that asks whether the net
wage rise in the gross wage. Tutorial 6.4.1 tells us that
1— T0

— > 0 w<
dw 27
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Figure 27 Marginal tax rate and the net wage as a function of the gross wage
(source: average_marginal_taz.m, 7o = —0.3,7, = 0.01, w?™" =65)
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e Properties of the tax schedule (wage subsidy)

— Below which wage w* do agents receive wage subsidies?
— Identical question: Above which wage do agents pay taxes?

— We get negative income taxes (wage subsidy) for
Tw) <0 n+nw<lew< —n/n=w (5.7)
— Using again tax rate from above, the threshold wage is w* = 30 (see exercise 6.4.1
question 5)

— See the next figure for an illustration

* Average tax paid is negative below w* = 30
x Net wage is higher than gross wage below w*

x Net wages are smaller than gross wages above w*
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Figure 28 The net wage and taxes paid as a function of the gross wage
(source: average_marginal_taz.m, 7o = —0.3, 73 = 0.01, w* = 30, w?™" = 65)
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e Summary

— We started from a certain exogenous gross wage

— We introduced two tax schedules, one with a linear average tax and one with brackets
with constant marginal tax rates

— Both tax schedules are progressive, i.e. average tax rises in income

— In both cases, we can choose parameters of tax schedule such that low income indi-
viduals receive a tax subsidy

— Equality/ inequality of net wage distribution and poverty rates (among other char-
acteristics of the net wage distribution) can be and are strongly influenced by policy

— The question 'In which society do we want to live in?’ finds an answer (at least to
some extent) in ’which tax system do we want to implement?’
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5.3 Taxation and policy [case studies students]

e Topic 1: Saez, Slemrod and Giertz (2012)

— derive eq. (7)

— discuss the assumptions behind the derivation

e Topic 2: Taxes, transfers and income inequality — The OECD view (Joumard, Pisu and
Bloch, 2012)

e Topic 3: Reconciling micro and macro findings (Mertens and Olea, 2018)
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5.4 Taxation and policy [comments on case studies]

—in class —
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6 Taxation and inequality
We now return to two of the initial questions
e How is income redistributed via the tax system?
e How does the tax system affect the monthly net wage distribution?

How can we find answers?

e We need many individuals
e We need firms
e We need a government (whose budget balances wage subsidies below w* with taxes)

e In short: we need a macroeconomic framework
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6.1 The model and some technical background
6.1.1 The economy
e Input
— Labour is the only factor of production

— There is a discrete number N of workers indexed by 7

— Workers differ in their individual productivity /; such that effective labour supply is
L= (6.1)

— A slightly more general version was seen before in sect. 4.2.2

— Here we normalize hours worked per month to 1 (in order to keep the analysis as
simple as possible)
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e Distributional properties of aggregate employment

— We want to relate individual characteristics to gross and net wages
— We introduce a distribution for individual productivity /; with mean El; = 1,
— When [; is random, L = XY |[; in (6.1) is random as well

— We can compute the expected number of effective labour supply based on (6.1)
EL =YY El; =% 1= Ny (6.2)
— With a large number of workers, the variance of L/N approaches zero (but not of
L, see exercise 6.4.4) and we can write effective labour supply per worker as

L

N Hi (6.3)

— [Many modelling frameworks assume that there is a continuum of workers (hence,
not countable) whose size is measured by a measure N, which corresponds to number
N in discrete case. For more discussion see exercise 6.4.4]
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e Output Y

— The production process uses labour only
Y = AL

where A measures total factor productivity or non-individual labour productivity

— Expected total output can be written as
EY = AEL = ANy (6.4)

— N is effective (productivity-adjusted) labour supply (or labour supply in efficiency
units)

— Output per worker is then again “deterministic” (the variance goes to zero) when
the number of workers is large

Y
—|
N 2

127



e Distribution of individual productivity [

— To be precise, we now pick one plausible example for the distribution of individual
productivity
[ ~ LN (p,0) (6.5)

— Productivity [ follows a log-normal density with scale parameter ; and shape para-
meter o

— (These parameters are not the mean and standard deviation of /)

— Then, by definition of the lognormal distribution, the (natural) log of [ is normally
distributed with mean u and standard deviation o (and variance o?)

Inl~ N (u,o)
— The mean g and variance o7 of [ are given by (see e.g. Wiilde, 2012, ch. 7.3.3)

= 6“’—"_%02

Hi
of = e(2wte?) [602 — 1] (6.6)

— Mean g and variance o7 rise in p and o
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Figure 29 Two examples for distributions of productivity: Two lognormal densities (f (1) =
1

nl—p\2
L_o—z("5") , see (6.9) below) with high and low u at identical o
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e Perfect competition on all markets

— Firms maximize expected profits using (6.4) and (6.2),
7 =pY —w'L =pANw — w* Ny,
where p is price of final good and w? is price per efficiency unit of labour (i.e. not

the wage rate)

— Optimal choice of number N of workers implies

0
a—;:pAuz—wLMz:(J@wL:pA

i.e. the nominal wage (per efficiency unit) equals the value marginal productivity of
one efficiency unit of labour

— The (gross) wage of a worker i with productivity /; is then the wage per efficiency
unit times individual productivity [;

w; = wll; = pAl; (6.7)
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e Labour income
— Given an average tax rate schedule 7 (w), the net wage is
wi = [1 — 7 (w;)] w; (6.8)

7

— Question: what is the distribution of net wages given the tax system and the distri-
bution of gross wages?
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6.1.2 A bit of statistics: The density of a function of a random variable

e Consider a transformation of the type y = y (z) where the random variable X has a
density f (x)

What is the density of Y7

The answer comes from the theorem below

Why all of this? To understand the link between the distribution of individual produc-
tivity, the gross wage and the net wage

(already seen slightly differently for technology shock in Pissarides model)
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Theorem 1 Let X be a random variable with density f (z) and range [a,b] which can be | —

00, +00[. Let Y be defined by the monotonically increasing function y =y (x). Then the density

9(y) is given by g (y) = [ (x (y)) G2 on the range [y(a),y(b)].

Y &
y(b)
y(@) |
y(a)
: >
a T b X

Figure 30 Transforming a random variable (Wilde, 2012, theorem 7.5.2)

e The figure plots the RV X on the horizontal and the RV Y on the vertical axis

e A monotonically increasing function y (z) represents the transformation of realizations x
into y
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e Proof of the theorem

— Transformation of the range is immediately clear from the figure: When X is
bounded between a and b, Y must be bounded between y (a) and y (b)

— The proof for the density of Y requires a few more steps. The probability that y is
smaller than some y (Z) is identical to the probability that X is smaller than this Z
(due to monotonicity of the function y (x))

— Hence, the distribution function (cumulative density function) of Y is given by
G (y) = F (z) where y = y () or, equivalently, z = x (y)

— The derivative then gives the density function, g (y) = d%G(y) = d%F(m (y)) =
() &
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6.1.3 Distribution of the gross wage

e Let us now return to our application

The starting point is the log-normal density from (6.5) of individual productivity [ > 0
with parameters p and o (which is not mean and variance of [, see (6.6))

This density reads
]_ 1(Inl—p\2
l = —675( o ) 6.9
() V2rol (6.9)

with a mean and variance as given in (6.6)

e We now need to understand two aspects

— Given the density for productivity, what is the density for the gross wage?

— Given the density for the gross wage, what is the density for the net wage?
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e Before we look at the density for the gross wage pAl, let us look at mean and variance

— The mean of the gross wage is

Ew = E [pAl] = pAE [l] = pA (6.10)
— Its variance is
var (w) = (pA)?var (1) = (pA)? o (6.11)
— Both the mean and the variance of the gross wage are larger (as long as pA is larger
than 1)
— To obtain a scale-free measure of inequality, we can look at the coefficient of variation
(CoV)
var (w) (pA)* o7 o
Ew AL fu

— Inequality of the gross wage is identical to inequality of individual productivity when
measured by CoV (as the latter is scale independent)
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e Let us now construct the density of the gross wage pAl

— Using theorem 1, we can compute the density of the gross wage as (see exercise 6.4.3)

]_ 1/Inw—pw\2
fw) = ————e 3 (6.12)

2mo,w
where

[t = p+ In (pA)

Ow =0

— Apparently, only the scale parameter is affected by a multiplicative transformation,
but not the variance parameter

— [Remember the finding from an identical analysis when looking at the technology
shock in the Pissarides model]
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6.2 The effect of taxation
6.2.1 Distribution of the net wage

e Next question: How is the net wage w™*' = [1 — 7 (w)] w from (6.8) distributed?

e Application of theorem 1 to our case

— Our random variable X here is the gross wage w with density f (w) from (6.12)

— The transformation y = y (x) is the net wage w™" = [1 — 7 (w)] w from (6.8) with
the tax from (5.4)

— Hence we know G (w™') = F (w) as long as w™' = w
w < wprohib

"¢t (1) is monotonic, i.e. for

— For w < wP™™P we can compute the inverse function, i.e. write the gross wage as a
function of the net wage, w = w (w"*")

— The density is then

nct)

g () = 1 (w (wre)) 20

1
dwnet (6 3)
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e What is the inverse function w (w™*")?

— We start from w"®* = [1 — 7 (w)] w in (6.8) with the average tax rate 7 (w) = 1o+ w
from (5.4) to get

net:[

w 1—7—nw|w

= (1 —T7)w — Tyw?

— This is a quadratic equation in the gross wage w which we can solve (see exercise
6.4.2, question 1) as

1—71% \/(1 — 7'0)2 — A7ywnet

27’1

Wi2 =

— The economically meaningful solution (see exercise 6.4.2, question 1) is

1-— T0O — \/(1 — T0)2 — 47—1wnet
w = (6.14)
27’1
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e What is its derivative dw (w™") /dw™*"?

— We start from the expression for w (w"*") from (6.14)

— Computing the derivative gives (see exercise 6.4.2, question 2 and remember that

VE =21
dw__ L (6.15)

net
dw \/(1 — 7'0)2 — 4len0t
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e The density of the net wage

— The net wage’s density from (6.13) is (reminder)
dw (wnet)

net\ __ net
g (w ) - f (U} (’LU )) dwnet
— Plugging in the density of the gross wage from (6.12), the gross wage as a function
of the net wage from (6.14) and the derivative from (6.15), we get
(lnw(wnet)—#w)Q

L () |

2o, w (whet) \/(1 _ 7_0>2 — dryuwret

— The expression can somewhat be condensed to

g (wnet) _

(Inw (w“et ) —,uw)2

1 - 2
w't) = e i > 6.16
g (™) 270, W (whet) (6.16)

where

w (w“et) = w\/(l — 7'0)2 — 4Twret,

1—7— \/(1 — 70)% — drywret

27’1

w =
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6.2.2 Taxation and the distribution of net wages

e Why have we done all of this?

— Remember the objective of this lecture: How can we tackle inequality?
— Alternatively, look at section 1.6.2 on various ideas of equality

— Equation (6.16) on the density of the net wage distribution shows (in general equi-
librium but without endogenous labour supply) how tax system affects net-wage
distribution

— Now vary 79 and 71 (i.e. the progressiveness of the tax system) to see how policy
makers can change inequality and create equality

e Consider the following two figures (explanations on slides thereafter)
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Figure 31 The densities for the gross and net wage

source: average_marginal_taz.m, 7o = —0.3, 71 = 0.01, w* = 30, w’™"* = 65
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Figure 32 The distribution (cumulative densities) for the gross and the net wage
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e Figure on densities

— The density for the net wage is more compressed than the density for the gross wage
— This is the effect of redistributive taxation with wage subsidies below w*

— This can better be seen in the figure on the distribution
e Figure on distribution

— There are just as many individuals with a net wage below w* from (5.7) than there
are individuals with a gross wage below w* (compare w* = 30 in fig. 28)
* The tax system does not push the net wage of anyone above (or below) w*
* The tax system does increase the net wage of anyone below w*...
- Without tax system 20% of individuals would earn a wage of 25 or less

- With a tax system (red net wage circles), only around 10% earn a wage of
25 or less (the share of poor falls)

* ... and reduces net wage of anyone above w* ('Robin Hood system’)
- Without a tax system, 90% of individuals earn a wage of around 35 or less

- With a tax system, 90% of individuals earn a wage of around 33 or less (the
share of rich falls)
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Can government finance all of this?

e Tax revenue from an individual of productivity [ is given by
T(w(l) =7 (wl)w)

e The average tax rate (for an individual with gross wage w (1) and productivity ) is 7 (w (1))
as defined in (5.1) and the density of productivity is f () from (6.9)

e The government’s budget is balanced if

i.e. if the sum over all tax revenues is zero
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e The budget can be written as

[ reaysas [Trwmrga=o
where [* is the productivity level that implies a gross wage of w*, i.e. where [* satisfies
w* = pAl*
from (6.7)

e The first term fol T (w(l)) f (1) dl is negative and amounts to all wage subsidies

e The second term is positive and amounts to tax income
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6.2.3 The effect of the tax system on measures of inequality

One can proceed and compute the effect of the tax system on

e Variance / standard deviation

e Coeflicient of variation

Wage ratios like wy /wpye

Poverty rates
e Government budget

e and the like

Nice seminar paper / master thesis (for those who want to learn matlab/ Python/ Julia)
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6.3 Conclusion

e We saw what marginal and average taxes are and how they affect individual labour income

e How is income redistributed via the tax system?

— By using a progressive tax system with a negative coefficient 7y, income tax below a
threshold w* is negative

— In other words, this allows for wage subsidies in an otherwise perfectly competitive
economy

e How does the tax system affect the monthly net wage distribution?

— The number of individuals with low labour income can be reduced

— The degree of redistribution depends on the degree of progressivity
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e Where to go from there

— Any tax system has implications for individual behaviour (e.g. labour supply deci-
sions)

— This should be modelled (and was neglected above)
— One needs to be aware of the difference between positive and normative tax analyses

* Positive analyses ask what the implications of real-world tax systems are

« Normative analyses would ask about optimal tax system (given some objective
function like social welfare function)

* Distinction between
- full-information analyses in the Ramsey tradition or

- analyses taking informational asymmetries (Mirrlees tradition) into account

— A lot remains to be done ... (Master thesis?)
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6.4 Exercises
6.4.1 Prohibitive tax rates and wages and negative income taxes

1. Compute the prohibitive wage as illustrated in figure 27 in the lecture.
2. What is the highest net wage that can be earned in this economy?

3. Is this the hourly wage or the annual wage?

4. Compute the prohibitive wage by starting from the net wage.

5. Compute the wage illustrated in figure 28 below which a wage subsidy is paid.

6.4.2 Gross and net wages

Assume that the tax rate, 7(w), is increasing in the gross wage, w. Specifically, let the
tax scheme be of the form 7(w) = 79 + myw. Therefore, the net wage, w", is given by
[1 — T0 — Tl’ll)] w.

net

1. Derive the gross wage, w, as a function of the net wage, w".

2. Compute the derivative of gross wages with respect to net wages.
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6.4.3 The density of gross and net wages
1. Show that the density of the gross wage pAl is given by the expression in (6.12).

(a) Show this by using theorem 1.

(b) Show this by noting that [ is log-normally distributed and that the mean and variance
of pAl are given in (6.10) and (6.11).

2. Compute the density of the net wage.

6.4.4 Measuring the number of workers
[very technical — only as background and not for the exam — probably not covered in tutorial]
1. How can the number of hours worked be measured when there is
(a) a discrete number of workers?

(b) a continuous number of workers?

(c) We described aggregate labour supply by L = XY 1;. Let us now assume there is a
continuum of workers with mass N. Aggregate labour supply is now

L= /Nl(i) di (6.17)



where [ (i) is productivity of individual i and we integrate over individuals. Show
the assumptions behind this expression.

2. How can one measure total productivity and output of workers?

3. The randomness of aggregate employment

(a) Compute the variance of employment L as defined in (6.1).
(b) Is output a deterministic measure or does it have a positive variance?

(c) What about output per capita?
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Part III
Trade and labour markets

7 The literature on trade and labour markets

e International trade and all aspects related to globalisation (migration, capital flows, pan-
demics ...) are often associated with distributional effects

e There are winners and losers from globalisation

e At the same time, globalisation leads to welfare gains of (almost) all involved countries

7.1 Learning objectives

e What are the reasons for which there are winners and losers from trade?
e Are overall gains from trade large enough to compensate losers?

e Can we construct Pareto-improving gains from trade?

155



7.2 Distributional effects of trade

e Stolper-Samuelson theorem

— Stolper and Samuelson derived a theorem for the Heckscher-Ohlin model which is
the classic for distributional effects of international trade

— Heckscher-Ohlin model also shows that (in the absence of market distortions) there
are overall gains from trade

— Society gains, some individuals gain, some individuals lose

— (see lecture Philip Harms or many textbooks or an earlier lecture)
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e North-South distributional findings — wage inequality rising in all countries

— Stolper-Samuelson theorem predicts that abundant factor gains in the North (say
capital or human capital)

— The same factor loses in the South (as it is not abundant there)

— Empirical findings suggest that skilled individuals gain all over the world (e.g. Zhu
and Trefler, 2005)

— Zhu and Trefler (2005) explain this within a combination of Dornbusch-Fischer-
Samuelson models (1977, 1980) with (exogenous) catching up of the South

e Trade and competition

— A rise in wage inequality can also be the outcome of more competition via interna-
tional trade

— In a setup with Cournot competition, firms are forced to reduce overheads under
trade

— This leads to reallocation of factors of production and wage inequality rises (Wilde
and WeiB, 2007)
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e International trade, unemployment and inequality

— Helpman, Itskhoki and Redding (2010)
— Helpman and Itskhoki (2010)

— combines matching with trade — different lecture
e Offshoring and labour markets

— Grossman and Rossi-Hansberg (2008) provide a baseline model for offshoring
— Hummels, Munch and Xiang (2018) survey i.a. the distributional effects of offshoring

— See Felbermayr et al. (2018) for a comparison of the effects of labour market and
product market reforms (and the link to international trade) on wage inequality
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8 A simple (autarky) model with heterogeneous agents

8.1 Learning objectives

e Understand a simple mechanism how international trade creates (real) winners and losers

— More demand for a product and skills through trade increases wage
— More competition through supply of same good decreases wage

— Basic trade-off: which effect is stronger?
e How Pareto-improving gains from trade can be constructed

— Understand how fiscal policy can (in principle) construct appropriate tax schedule

— Understand real-world challenges
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e Relation to literature with a continuum of goods

— Dornbusch-Fischer-Samuelson model (1977) — Ricardian flavour

« allow for international differences in labour productivity
* employ homogenous labour as only factor of production, mobile across sectors

— Dornbusch-Fischer-Samuelson model (1980) — Heckscher-Ohlin flavour

* employ two factors of production, capital and labour, mobile across sectors
x continuum of goods that differ in capital intensity

e Our model (details to be seen)

— has n goods (discrete amount)
— has n types of labour (discrete amount)

— labour is good-specific
e Dixit-Stiglitz (1977) structure for preferences

— Imperfect substitutes with typical demand functions
— We assume perfect competition on each market

— No mark-up pricing (not essential)
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8.2 The setup

e Endowment

— Each individual of type j € {1,2,...,n} supplies one unit of human capital of this
type

— The economy is endowed with h; workers (headcount) per type j

— There are N workers (headcount), i.e. Z?:Jlj =N

— We can think of this as a discrete (non-stochastic) “distribution” of human capital
e Technology

— There is a discrete number n of varieties with index ¢

— Variety ¢ is produced by a number h; of specialized workers supplying human capital
of type i

— The production takes place with a productivity a;

y; = a;h; = h; (8.1)
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h(j)

\ 4

1 2 n J

Figure 33 Endowment with human capital of types j (one arbitrary example illustrated by a
histogram,)
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e Histograms for educational background in Germany

Haupt/ Realschul- Abitur/ Fach-
Volksschul-abschluss abschluss hochschul-
reife

Figure 34 Highest educational degree in Germany (men, age 15 to 65, Hauptschule - Re-
alschule - Abitur, 1991 to 2017. Source: WSI 2019, Mikrozensus - qualitatively similar figure
for women)
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e Households’ preferences and budget constraint

— Discrete Dixit-Stiglitz structure (similar to 1st term Trade or 1st term Macro or 2nd
term Advances Trade)

ul(ey) = (B, ), o<1 (8.2)

i=1Cij

where ¢;; is consumption of variety ¢ by household j and ¢; = {c1j, coj, ..., ¢pj} is a
vector

— A household j equates labour income with total expenditure
wj = N pici;
where w; is the wage for one unit of human capital of type j
e As each worker supplies one unit of labour, w; is also the, say, monthly income

e Free entry of firms

— There is free entry of firms into each market at zero cost
— [Big difference to literature on monopolistic competition]
— We therefore assume that each single variety is produced by a large number of firms

— Firms act in a perfectly competitive way
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8.3 Optimal behaviour

e Demand functions (one individual or household)
— Demand by households j for variety ¢ (see exercise)
o &) W
i ( - (8.3)
where the price index P reads
n —_e\1/(1—¢
P=(2Lpi) [0 (8.4)
and the price elasticity of demand is e = 1/ (1 — #) and positive

e Are properties of demand c;; familiar?

— Yes, from advanced macro, trade and other
— Price elasticity of demand is —¢, price index P matters, as does real income w, /P

— Elasticity ¢ can be smaller than one as (6 can be negative as) firms are competitive
(not so familiar)
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e Aggregate demand for variety i ...

— ... follows from aggregating (8.3) over households 7,
— employing individual demand c¢;; and number i:lj of households
n 7 pi\EW

=5 = ()

— Total nominal income in this economy is denoted by

W = E?zlehj
e Firms

— maximize profits p;y; — szi by

— choosing h; and thereby

— equate marginal revenue with marginal costs
w;

pi= —
Q;
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8.4 Autarky equilibrium

e Production

— Households provide ﬁj units of type j human capital (reminder)

— Human capital employed in the production of variety ¢ is therefore
h; = ﬁj for j =1
— Output is determined by factor supply and, replacing j by ¢

Yi = aiﬁi = h;

e In other words, output is basically exogenous in this economy

— Factor supply is constant
— There is full employment

— Factors do not move across sectors
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e Goods market equilibrium

— Equality of supply and demand on the goods market requires

.(fﬁ)‘aﬂ
Yi=\p) P

— Employing output from (8.9) and employing h; from (8.8) for notational convenience
allows to solve for real prices of varieties 7

3 b () 6

e How can we understand this expression?

— Expression is central to understand wage effects of international trade
— (wage is goods price times productivity)
— The real price for variety i

* rises in total real demand W/P and
* falls in supply y; = h;
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e Equilibrium wages

— Remember equality of productivity-adjusted wages and prices from (8.7)

— Equilibrium real wages are then from (8.10) given by

w; w/p]e
— =q A1
P [ hi ] (811
— Real labour income is (see exercise 8.5.2 that also proves Walras’ law)
w n g (e=1)/e 5.\ o1
= = (zjzlhg. b/ dj) (8.12)

— The interpretation is similar to the interpretation for the price of variety i in (8.10)
* Demand (i.e. high real labour income via productive workers) increases the
wage, supply of skills decreases it

* Real labour income W/P from (8.12) rises e.g. when the entire density moves
to the right (shift the support by e.g. adding 5 units of productivity to each j -
see figure 33)

* Note that real wage is independent of country size N: multiplying number of
workers h; by a common factor does not affect w;/P
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e Wage distribution in autarky

— Note that (8.11) with (8.12) determine the autarky wage distribution

— Merging the equations, the wage distribution reads

1/e

(S 5d)
hi

(8.13)

— Obviously, the crucial determinants are the productivities a; and factor endowments
b

J
— Preferences matter via the elasticity of substitution ¢

— We will now study how trade affects this distribution of wages
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8.5 Exercises
8.5.1 Demand functions

Consider a type-j household represented by Dixit-Stiglitz preferences over n varieties of goods

" 1/6
U= (Z c?jdj> (8.14)
=1

where 6 represents tastes for different varieties with # < 1. The budget constraint is given by
i=1
1. Provide an interpretation to the budget constraint (8.15).

2. Derive the demand for each variety 1.

8.5.2 The real wage and Walras’ law under autarky

1. Derive real labour income

7

% = (Srn i)
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using the price index
P = (Z?lel_a) 1/(1—¢) )

)

2. Derive real labour income

W n e— £ - 551
5= <Ej:1h§. b/ dj)

using the formula for total nominal income

and the formula for real wages

w; ‘ W/ P 1/e
P a; I, .

3. Argue that the Walras’ law has been proven.
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9 Opening up to trade

9.1 Country characteristics and opening up to trade

Assume there is a world with 2 countries, country A and country B

Let there be ﬁj‘ workers of type j in country A and ﬁf} in country B

k

i

can differ across countries k € {A, B}

Technologies a

Country A has a more skilled labour force than country B (see next figure)
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Figure 35 Endowment histograms with human capital in country A and country B

174



e Opening up the country means international trade in all varieties

— Prices under trade p; of goods i are the same in all countries

— There is a perfect overlap (compare Tang and Wiilde, 2001) of varieties
e Given exogeneity of output ...

— trade will not imply any specialization effects in any Ricardian, Heckscher-Ohlin or
any other sense

— model focuses on the competitive effects within sectors

— All countries produce all varieties
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9.2 The wage effects of international trade

e There is a simple result and a more involved result

— Simple result: equal goods prices imply equality of productivity-adjusted wages

g
S

pf‘:sz:> A~ B (9-1)

— Follows from the identity of goods prices p¥ and first-order condition of firms in (8.7)
— The more involved result asks how trade wages differ relative to their autarky level

— This is what we study now ...
e World output of variety i replaces national output (8.9) in autarky by
y; = hi* + hP
e World output depends on, recalling (8.9), productivity and skill stocks across countries
Y; = afﬁiA + afﬁf

making output again perfectly exogenous
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e Individual demand (8.3) is unchanged but aggregated world demand reads

— A —& B
W _ sn A7A , BiB\ _ [Di w Di w
. (pi)_E WA + WB
p

P

where, as in (8.6), labour income in country k is
k_ k7 k
W =32 wih;
e The price index under international trade is denoted by P

— It has the same functional form as under autarky in (8.4)
— The number n of varieties is unchanged but ...

— ... goods prices p; differ under trade
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e Equality of supply and demand on the goods market

B+ hP = (ﬁ)w
7 7 P P

allows to pin down trade effects on

— prices, the real wage sum (see app. 10.5.1)
w4+ wh W Ay L\ T
T: <2j=1 (hj +hj) ) ’

— and on wages (see next slide and app. 10.5.1 as well)
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e Trade influences wages through two channels

— Wages under trade

| &,

n e-1)/e) e/ E= DN Ve
(S 0 1)) 06
‘ R + hP '
— demand effect (numerator (WA + WP ) /P) increases wage of type i

x this effect is identical for all skill groups ¢
« all skills ¢ benefit from trade through this channel for hf‘ >0

— competition effect (denominator k' + hP) decreases wage of skill group i

* this effect depends on number of workers abroad that have the same type ¢
* all workers lose through this channel for hZ > 0
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9.3 Winners and losers from trade
9.3.1 Is the real wage under trade higher than the real wage under autarky?

Proposition 1 The real wage for skill group i in country A rises due to international trade <
The demand effect exceeds the competition effect

-1
sy (R hB) 0\ T s
< yn hA(Efl)/€d' = hA
autarky j=1Y; ) i

A
%

> —

A
w;

P

trade
e See tutorial for formal proof

e Intuitive understanding is clear from

— autarky price equation (8.10)
— autarky wage equation (8.11) and

— trade wage equation (9.6) and its interpretation we just saw
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9.3.2 Do real wages rise when countries are identical in their skill distribution?

Proposition 2 When countries have identical skill distributions, ﬁf‘ = fz? = ~i, international
trade does not affect wages

Wi Wy

]5 trade P autarky

e Why do real wages remain unchanged when identical countries start to trade?

— There are twice as many workers within each skill group and therefore twice as much
output (negative competition effect) but also twice as much demand (positive effect)

— Effects just cancel
— (Real) prices and thereby wages do not change

— (again see tutorial for formal proof)

181



9.3.3 Do real wages rise when one country is n times larger?

Proposition 3 When country B is n times larger than country A with respect to each skill-
group, h? = nh?, international trade does not affect wages

7 7

w;

P

w;

P

trade autarky

e Why do real wages remain unchanged when identical countries start to trade?

— Simple generalization of earlier result

— There are (n + 1)-times as many workers within each skill group, (n + 1)-times as
much output but also (n + 1)-times as much demand

— (Real) prices and thereby wages do not change
— (Tutorial has the formal details)
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9.3.4 Do real wages rise when there is no comparable industry abroad?

e Imagine a country allows for trade that has a skill group which is lacking abroad, h? = 0
e Silicon Valley in USA or low-cost industries in developing countries
e Who gains and who loses?

e Same rationale as before

— Comparison of demand and competition effect

— As there is no competition effect, workers in country A gain

Proposition 4 When a country trades with another country and offers a good i which is not
produced abroad, hP = 0, wages of workers in industry i rise

A
w;

P

>wiA

trade

autarky
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9.4 Trade flows under international trade

e Trade patterns

— By definition, exports amount to the difference between domestic production and
domestic consumption
pi) wA

P P

— The production structure does not change under trade (labour is sector specific)
— If there is trade, it must result from consumption reactions

— Domestic consumption of variety i falls, leading to exports of 4, if {2 from (9.2)
(where only the domestic part is used) is smaller than ¢"*

i

§rade < C‘c‘Lut

C’L 7

Proposition 5 A country exports variety © < the demand effect exceeds the competition effect

e—1)/e\ &/(e—1)
SCES A NP

EX,>0&
( S &

J
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9.5

A quantitative example

As a preparatory step to construct Pareto-improving gains from trade, we compute the
quantitative properties of our trade scenario

For this example, we assume that the number of factors and goods amounts to n = 3

Assume country B is relatively richer in unskilled labour than country A (Heckscher-Ohlin
flavour — think of Deardorff, 1980)

hy hi'

= = > = =
hE +hf  hi+hg

(9.7)

Technological differences (Ricardian aspect) are neglected

— as they do not play a role for gains or losses from trade

— we set a¥ = 1 such that hY = Bf

See the next figure for an illustration of factor endowments
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i
A
hj

1 2 3 J

Figure 36 The number ﬁ? of workers with educational backgrounds j € {1,2,3} in country
A and B - Think of the number of individuals with (1) some educational degree, with (2)
highschool leaving exam and (8) university degree
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e Assume the following parameter values

OB R AP R RD

15

15 10 30 5 5

1 5

Table 2 Number of workers for 3 levels of education (in millions) and further parameters

e Who gains from trade in this example?

— We employ the parameter values from table 2

— Resulting real wages and real wage sums are in table 3

autarky
wages from (8.11) wf w}

wy  sum from (8.12)

trade

kook ok .
wy  ws  ws sum from (9.5)

country A
country B

2.8 28
1.8 44

3.4 119
4.4 99

22 34 39 123
as in country A 104

Table 3 Real wages and real wages sums in countries A and B in autarky and under trade
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e Autarky-abundant factors gain

— Skill group 1 (“low skilled”) is abundant in country B

— It enters a world where it is scarce (country A is relatively rich in skills by (9.7))
— Demand rises more than supply and wage goes up

— Same argument for skill groups 2 and 3 in country A

— The high-skilled in A gain as they become more scarce under trade
e Autarky-scarce factors lose

— High-skilled in country B (skill types 2 and 3) face a lot of competition from A
— Extra demand is not enough

— They lose

— Same argument for low-skilled in country A (skill type 1)
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e Reminder of Heckscher-Ohlin model and Stolper-Samuelson result

— Stolper-Samuelson theorem for small open economy: A relative increase in the price
of the capital intensive good leads to a real increase in the factor reward for capital
and a real drop in the factor reward for labour

dw® dpX  dp¥  dw” Kx - Ky

> > > <~ _—
wk X pY wk Ly Ly

— Stolper-Samuelson theorem for two-country world: The relative price px /py of the
capital intensive good X rises under trade for the capital rich country and falls for
the capital poor country. The real factor reward for capital rises in the capital rich
country and falls in the capital poor country.

e Comparison to Stolper-Samuelson

— Here we do not have factor intensities (or factor intensities of infinity or zero)
— We observe a rise in the price of goods if demand exceeds competition effect

— Alternative way of putting it: price of good rises if good becomes scarcer relative to
other goods

— The factor producing this good (employing this factor “very intensively”) gains

— Similar spirit (but applicable to many factors)
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10

Redistribution and Pareto-improving gains from trade

10.1 The idea
10.1.1 The basic argument

There are economy-wide gains from trade
There are distributional effects of trade
Redistribution can make sure that there are Pareto-improving gains from trade

[Pareto-improvement: at least one individual gains and no individual loses (in absolute
terms)]

First analyses include Grandmont and McFadden (1972), Kemp and Wan (1972), Chip-
man and Moore (1972), more current work is by Willmann (2004), see the latter also for
further references
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10.1.2 The idea in our model

e Table 3 shows that there are economy-wide gains from trade

— Real labour income in country A rises due to trade
— So does real labour income in country B
— All consumers face the same set of consumption goods under trade as under autarky

— Aggregate utility rises in both countries
e Table 3 also shows distributional effects

— Some factors of production lose, some gain (in real terms)

— True for country A and B
e Pareto-improving gains from trade?

— to be found out

— see next slides ...
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10.2 The implementation

10.2.1 Average gains from trade

The real wage in autarky can be written as in (8.12) or as

(Both expressions are equivalent)

The average increase can be seen from comparing wage sums in table 3

Denote this average increase by v, i.e.

g =147 W (10.1)

trade autarky

192



10.2.2 Constructing Pareto-improving gains from trade

e Applying the gains from trade factor to individual wages, we get “desired” wages
wj

w.
= (1 L
[ (T+7)

desired P

autarky

e We compute a tax (negative or positive) for each wage such that each worker gets the

desired wage
wk w;
P ( TZ ) P

(10.2)

desired

— The left-hand side starts from the real wage under trade and multiplies it by a tax
rate specific to this skill-group 7 in country &

— The resulting after-tax wage is to be equal to the desired wage

— This allows to compute the skill-country tax rates

k W

wj Wi _ _J‘
P i P ldesi
Tik —1— d(lecsued I k desired (103>
wh wh
P P

which can be positive (for those that gain before tax) and negative (for those that
lose)

e This tax scheme yields Pareto-improving gains from trade
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10.2.3 The tax scheme

e Table 3 again

autarky

wages from (8.11) w¥ w}

wy  sum from (8.12)

trade

k k k

wi  wy  ws sum from (9.5)

2.8 28
1.8 44

country A
country B

3.4 119
4.4 99

22 34 39 123
as in country A 104

Table 4 (identical to table 3) Real wages and real wages sums in countries A and B in

autarky and under trade

e Pareto-improving gains from trade

gains before tax

aggregate gains vy

tax scheme

w} wh wh from (10.1) wy wh wh
country A -20.3% 19.5% 12.7%  3.38% -29.8% 13.5% 8.2%
country B 23.5% -24.4% -12.6% 4.64% 15.8% -37.6% -19.1%

Table 5 Individual gains from trade before tax and taxr schemes for Pareto-improving gains

from trade
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e Result (in words)

— Gains from trade imply that real labour income in country A increases by v* = 3.38%
and vP = 4.64%

— These are aggregate effects as described in (10.1)

— Individuals experience gains or losses from trade as computed in columns “gains
before tax” in table 5

— Skill groups in countries A and B pay a tax (positive sign) or receive a subsidy
(negative sign) as computed in columns “tax scheme”, following (10.3)

— Individuals that experience a loss (say -20.3% for skill group 1 in country A) before
the tax scheme receive a subsidy, i.e. they pay a negative tax amounting to -29.8%

— Individuals that gain (groups 2 and 3 in country A and group 1 in country B) pay
a tax

— With this tax system, all individuals in country A experience a real increase of their
labour income of v (and all individuals in B experience an increase of 7?)

— This implies Pareto-improving gains from trade
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10.3 Real-world issues

Can this idea be implemented in reality?

10.3.1 Information

The starting point is the information on wages of skill groups

Imagine they change: how do we know why they change?

Wage changes can be caused (inter alia) by

— new technologies of own firm or of competitors
— supply effects of the factor of production under consideration
— government or central bank policy changes

— individual choices concerning labour supply (observable or via effort)

There is a literature that looks at this

— Autor et al. (2014) study the effects of trade exposure for US workers from 1992 to
2007

— Autor et al. (2013) look at the effect of imports from China on the US labour market
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10.3.2 Behavioural reactions
e We assumed perfectly inelastic labour supply
e T(rade-t)axes have behavioural consequences — e.g. via labour supply

e See Antras et al. (2017) for a more elaborate analysis

10.3.3 What is implemented in reality
e At general level
— Progressive tax system: real wage changes are gross, net changes are not that strong
— Unemployment insurance system: individual gets Ul payments in case of job loss

— Social welfare payments (“Hartz IV” payments in the German system)

— Severance payments, “Auffanggesellschaften” in case of firm bankruptcy

o At trade level

— e.g. Trade adjustment assistance programme in the US
— see https://www.dol.gov/general /topic/training /tradeact

— see Kondo (2018) for an analysis of trade-induced displacements
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10.4 Conclusion

e We studied a model (first in autarky) that allowed us to understand

— wage distributions in autarky
— link between demand and competition effects and wages of skill groups
— More workers of type ¢ reduce wage of type i (competition effect)

— More workers of types other than i increase wage of type ¢ (demand effect)
e A two-country world analysis showed that

— international trade leads to real gains and losses of workers

— driving forces are changes in endowment of world as compared to autarky endow-
ments

— workers of type ¢ abroad decrease the real wage of workers of type ¢ domestically
(competition effect)

— more workers of other types increase the real wage (demand effect)

— a country exports a good for which the demand effect overcompensates the compe-
tition effect
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e Pareto-improving gains from trade are possible

— A quantitative example computed

* aggregate gains and

x individual gains and losses

— A tax and subsidy scheme was computed that implied Pareto-improving gains from
trade

— Challenges for implementing such schemes as policy measures were discussed

— Real world examples of related schemes (TAA) were given

199



10.5 Exercises
10.5.1 The real wage under trade
1. Derive the real wage sum

WA+ Wb =1\ =51
—F = (E;‘:l (ht + h?) = ) ' (10.4)

employing the market clearing condition

W4 1P (B)M
i i p p

2. Given the real wage sum 10.4), show that wages under trade are given by

-1 e—1 1/E
b <Z§L:1 (A +h7) )
p hA + hP

10.5.2 Proofs of trade propositions

1. Provide formal proofs to propositions 1, 2, 3, 4, and 5.
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Part IV
Summary

11 Conclusion and long-term redistribution

11.1 What have we learned in this lecture?

e We studied immediate measures to move towards more equal distribution of current
(labour) income

e This is a useful but short-run and only partial tool

e Other more fundamental and more long-run measures are also needed
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11.2

What is missing?

Labour income is important and central for most households in determining their material
well-being

Labour income is the result of (luck and) human capital
The latter is endogenous, i.e. it depends on other determinants

Tax system can correct effects of distribution of human capital but it remains redistrib-
ution “after the fact”

Further measures to make human capital distribution more equal are needed

(Topic for further lectures or seminar papers or master theses)
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11.2.1 Redistributing wealth

e Financial background of children crucial for equality of chances
e Should we tax wealth?

— Big question

— Big literature
e We could also tax bequests

— High allowance per child (say, 1 million Euro for Germany)

— Bequests beyond this level goes to pool

— Pool is redistributed to all inheritors (within say a year)

— Wealth should be fairly equally distributed after 1 generation or so

— [to be worked out — research needed|
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11.2.2 Equality in education

Access to education and educational achievements should be more equally distributed

Standard issue in many countries (including Germany) that most university students have
parents with university degree

Basis for educational success is laid very early in life (Heckman, 2006)

— One might think about compulsory nursery school/ kindergarten
— Big trade-off between liberty (of parents) and equality (of children)

— See e.g. https://www.oekonomenstimme.org/artikel /2018 /12 /die-reform-des-sozialstaates-
zu-ende-gedacht-kindergartenpflicht /

Other measures useful as well

— Vouchers
— Household support for single parents

— (see Hahn, 2020, for current research)

Also topic of another lecture or further research
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11.3 Exercises

These exercises collect all questions that are of a numerical nature. The intention is to provide
first knowledge about working with numerical software. This is an increasingly important tool
in research and in practice.

1. Make yourself familiar with Matlab. Log into a university server with your student
account and start Matlab.

2. Look at the code of fig. 15. Adjust the figure by changing the mean and the variance of
the distribution. How do the mean and variance depend on the parameters?

3. Study the code of fig. 8 to understand detailed descriptions of figures

4. Study the code of table 3. See how parameter changes affect distributions of gains from
trade. What happens when 6 turns negative?

5. Compute table 5. Start from the code for table 3 and continue with equation (10.1) and
subsequent equations.

205



References

Antras, P., A. de Gortari, and O. Itskhoki (2017): “Globalization, inequality and welfare,”
Journal of International Economics, 108, 387—412.

Autor, D., D. Dorn, and G. Hanson (2013): “The China syndrome: local labor market effects of
import competition in the United States.,” American Economic Review, 103(6), 2121-2168.

Autor, D., D. Dorn, G. Hanson, and J. Song (2014): “Trade Adjustment: Worker-Level Evi-
dence,” Quarterly Journal of Economics, 129(4), 1799-1860.

Bellmann, L., M. Bossler, H. Gerner, and O. H ber (2015): “Reichweite des Mindestlohns in
deutschen Betrieben,” TAB Kurzbericht, 6, 1-8.

Bundesministerium der Finanzen (BMF) (2000): “Steuerreform 2000,” Dokumentation des
Bundesministeriums der Finanzen, Referat TA5, 21. August 2000, pp. 1-71.

Burdett, K., and D. T. Mortensen (1998): “Wage Differentials, Employer Size, and Unemploy-
ment,” International Economic Review, 39, 257-273.

Cahuc, P., F. Postel-Vinay, and J.-M. Robin (2006): “Wage Bargaining with On-the-job Search:
Theory and Evidence,” Econometrica, 74, 323-365.

206



Card, D., J. Heining, and P. Kline (2013): “Workplace Heterogeneity and the Rise of West
German Wage Inequality,” Quarterly Journal of Economics, 128(3), 967-1015.

Chipman, J., and J. Moore (1972): “Social utility and the gains from trade,” Journal of Inter-
national Economics, 2(2), 157-172.

Coles, M. (2001): “Equilibrium Wage Dispersion, Firm Size, and Growth,” Review of Economic
Dynamics, 4(1), 159-187.

Deardorff, A. V. (1980): “The General Validity of the Law of Comparative Advantage,” Journal
of Political Economy, 88(5), 941-957.

Dickens, R., and D. T. Ellwood (2004): “Whither Poverty in Britain and the US? The Determi-
nants of Changing Poverty and Whether Work Will Work,” in Seeking a Premier Economy;,
ed. by R. Blundell, D. Card, and R. Freeman. Chicago University Press.

Dornbusch, R., S. Fischer, and P. Samuelson (1977): “Comparative Advantage, Trade, and
Payments in a Ricardian Model with a Continuum of Goods,” American Economic Review,

67(5), 823-839.

(1980): “Heckscher-Ohlin trade theory with a continuum of goods.,” Quarterly Journal
of Economics, 95(2), 203-224.

207



Dustmann, C., B. Fitzenberger, U. Schoenberg, and A. Spitz-Oener (2014): “From Sick Man
of Europe to Economic Superstar: Germany’s Resurgent Economy,” Journal of Economic
Perspectives, 28(1), 167-188.

Evans, M., N. Hastings, and B. Peacock (2000): Statistical Distributions, 3rd edition. Wiley.

Felbermayr, G., G. Impullitti, and J. Prat (2018): “Firm Dynamics and Residual Inequality in
Open Economies,” Journal of the European Economic Association, 16(5), 1476-1539.

Goldschmidt, D., and J. Schmieder (2017): “The Rise of Domestic Outsourcing and the Evo-
lution of the German Wage Structure,” Quarterly Journal of Economics, 132(3), 1165-1217.

Grandmont, J.-M., and D. McFadden (1972): “A technical note on classical gains from trade.,”
Journal of International Economics, 2(2), 109-125.

Grossman, G., and E. Rossi-Hansberg (2008): “Trading Tasks: A Simple Theory of Offshoring.,”
American Economic Review, 98(5), 1978-97.

Heckman, J. (2006): “Skill Formation and the Economics of Investing in Disadvantaged Chil-
dren,” Science, 312(5782), 1900-1902.

Helpman, E., and O. Itskhoki (2010): “Labor Market Rigidities, Trade and Unemployment,”
Review of Economic Studies, 77(3), 1100-1137.

208



Helpman, E.; O. Itskhoki, and S. Redding (2010): “Inequality and unemployment in a global
economy,” Econometrica, 78(4), 1239-1283.

Huggett, M., G. Ventura, and A. Yaron (2011): “Sources of Lifetime Inequality,” American
Economic Review, 101(7), 2923-2954.

Hummels, D., J. Munch, and C. Xiang (2018): “Offshoring and Labor Markets,” Journal of
Economic Literature, 56(3), 981-1028.

Jaumotte, F., and I. Tytell (2007): The Globalization of Laborchap. 5, pp. 161-192. World
Economic Outlook April 2007, IMF, Washington D.C.

Joumard, I., M. Pisu, and D. Bloch (2012): “Tackling income inequality: The role of taxes and
transfers,” OECD Journal: Economic Studies, 2012(1), 37-70.

Keane, M. (2011): “Labor Supply and Taxes: A Survey,” Journal of Economic Literature,
49(4), 961-1075.

Kemp, M., and H. Wan (1972): “The gains from free trade.,” International Economic Review,
13(3), 509-522.

Kondo, I. (2018): “Trade-induced displacements and local labor market adjustments in the
U.S.,” Journal of International Economics, 114(C), 180-202.

209



Mertens, K., and J. L. M. Olea (2018): “Marginal Tax Rates and Income: New Time Series
Evidence,” Quarterly Journal of Economics, 133(4), 1803-1884.

Mortensen, D. (2003): Wage Dispersion: Why Are Similar Workers Paid Differently. MIT
Press.

Nickell, W. (2006): “The CEP-OECD Institutions Data Set (1960-2004),” Centre for Economic
performance, pp. 1-18.

OECD (2008): Growing Unequal? Income Distribution And Poverty In OECD Countries.
OECD, Paris.

Postel-Vinay, F., and J.-M. Robin (2002): “Equilibrium Wage Dispersion with Worker and
Employer Heterogeneity,” Econometrica, 70, 2295-2350.

Roemer, J. (1996): Theories of Distributive Justice. Harvard University Press.

Saez, E., J. Slemrod, and S. Giertz (2012): “The Elasticity of Taxable Income with Respect to
Marginal Tax Rates: A Critical Review,” Journal of Economic Literature, 50(1), 3-50.

Sen, A. (1979): “Equality of What?,” The Tanner Lecture on Human Values, Stanford Univer-
sity, pp. 197-220.

210



Tang, P., and K. Wélde (2001): “International competition, growth and welfare,” Furopean
Economic Review, 45, 1439-1459.

Valletta, R. (2006): “The Ins and Outs of Poverty in Advanced Economies: Government Policy
and Poverty Dynamics in Canada, Germany, Great Britain and the United States,” Review
of Income and Wealth, 52(2), 261-284.

Wilde, K., and P. Weiss (2007): “International competition, downsizing and wage inequality,”
Journal of International Economics, 73(2), 396-406.

Willmann, G. (2004): “Pareto gains from trade: a dynamic counterexample,” Economics Let-
ters, 83(2), 199-204.

Wirtschafts- und Sozialwissenschaftliches Institut (WSI) (2019): “Hochster Schulabschluss
1991-2017,” Hans Bockler Stiftung, pp. 1-8.

211



	Motivation and some facts on German, European and OECD labour markets
	Motivation
	Learning objectives
	... on unemployment
	... on wages
	... on poverty

	The case of Germany
	... on unemployment
	... on unemployment flows
	... on wages
	... on wage distributions

	Other countries [case studies students]
	... on unemployment
	... on unemployment flows
	... on wages

	Other countries [comments on case studies]
	Poverty as a summary measure of inequality
	... on poverty in OECD countries
	The idea of this lecture

	Exercises
	German Socioeconomic Panel (GSOEP)
	The Evolution of Real Wages
	Wage Inequality


	I The origins of wage inequality
	Luck – the example of the pure search model
	Learning objectives
	Pure search
	The basic idea
	Expected utility once employed
	Expected utility once employed (cont'd)
	The optimal search strategy
	The discounted expected utility (value function) of a job seeker
	Reservation wage
	Hazard rates and average duration in unemployment
	Equilibrium wage distribution

	Traditional theories of unemployment [case studies students]
	Traditional theories of unemployment [comments on case studies]
	Properties of the reservation wage [case studies students]
	Properties of the reservation wage [comments on case studies]
	Conclusion
	Exercises
	The Leibniz Rule
	Applications of the implicit function theorem
	Job Search and the Reservation Wage
	Optimal consumption and labour
	Wage elasticity of labour supply


	Luck and endogenous wage distributions [towards end of lecture]
	Learning objectives
	The basic argument
	The model
	The setup
	Bellman equations
	The reservation wage and unemployment

	Wage inequality
	Endogenous wage distributions – supply side
	Endogenous wage distributions – demand side

	Conclusion
	Exercises
	On-the-Job-Search (Burdett & Mortensen, 1998)
	The binomial distribution


	Education and experience – Human capital
	Learning objectives
	Basics of wage distributions
	The institutional background
	A simple but relevant structure

	Determinants of labour income [case studies students]
	Determinants of labour income [comments case studies]
	Conclusion


	II Redistribution
	The basics of positive tax theory
	Learning objectives
	Some principles and two tax schedules
	Properties of piecewise constant marginal tax rates
	Properties of continuous marginal tax rates

	Taxation and policy [case studies students]
	Taxation and policy [comments on case studies]

	Taxation and inequality
	The model and some technical background
	The economy
	A bit of statistics: The density of a function of a random variable
	Distribution of the gross wage

	The effect of taxation
	Distribution of the net wage
	Taxation and the distribution of net wages
	The effect of the tax system on measures of inequality

	Conclusion
	Exercises
	Prohibitive tax rates and wages and negative income taxes
	Gross and net wages
	The density of gross and net wages
	Measuring the number of workers



	III Trade and labour markets
	The literature on trade and labour markets
	Learning objectives
	Distributional effects of trade

	A simple (autarky) model with heterogeneous agents
	Learning objectives
	The setup
	Optimal behaviour
	Autarky equilibrium
	Exercises
	Demand functions
	The real wage and Walras' law under autarky


	Opening up to trade
	Country characteristics and opening up to trade
	The wage effects of international trade
	Winners and losers from trade
	Is the real wage under trade higher than the real wage under autarky?
	Do real wages rise when countries are identical in their skill distribution?
	Do real wages rise when one country is n times larger?
	Do real wages rise when there is no comparable industry abroad?

	Trade flows under international trade
	A quantitative example

	Redistribution and Pareto-improving gains from trade
	The idea
	The basic argument
	The idea in our model

	The implementation
	Average gains from trade
	Constructing Pareto-improving gains from trade
	The tax scheme

	Real-world issues
	Information
	Behavioural reactions
	What is implemented in reality

	Conclusion
	Exercises
	The real wage under trade
	Proofs of trade propositions



	IV Summary
	Conclusion and long-term redistribution
	What have we learned in this lecture?
	What is missing?
	Redistributing wealth
	Equality in education

	Exercises



