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03 – Analysis in the medium run
The labour market (Ch 7)



Remember this?



Remember this? Something’s missing

● We assumed: 
○ firms (=supply) were able and willing to comply to any change in demand

○ without changes in price level

○ without changes in employment or unemployment

● If the former conditions apply, then we are in ‘the short run’
○ In the short run we are talking about changes in demand that are not substantial, or 

just transitory

● The medium run is a time horizon when the former do not apply. Rather:
○ Prices change, and we need to understand why

○ The labour market changes, we need to understand why and how it relates to prices



Remember this? Something’s missing



Remember this? Something’s missing

● When firms respond to an increase in demand by increasing 
production, what happens to employment?

● Higher employment leads to lower unemployment.
● Lower unemployment leads to higher wages.
● Higher wages increase production costs, leading firms to increase 

prices.
● Higher prices lead workers to ask for higher wages.
● Higher wages lead to further increases in prices
● and so on.

● We have ignored this sequence of events. 
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● It will be important to implement a high-quality easing.
o Focus is needed to achieve an efficient ramp-up of infrastructure spending

● Over the medium and long run, rising aging-related, defense, and 
interest spending will require substantial consolidation of the non-
defense, non-infrastructure budget
o High-quality fiscal adjustment measures should be adopted over the medium 

and long term (once the output gap has mostly closed) to achieve this 
consolidation

● The planned fiscal easing is welcome. 
o Fiscal stimulus will help close the negative output gap and offset weakening 

external demand amid higher tariffs and euro appreciation.
o Fiscal easing and higher public investment should also reduce Germany’s current 

account imbalance

IMF recommendations for Germany
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https://www.reuters.com/markets/australia-central-bank-cuts-inflation-forecast-labour-market-still-tight-2025-02-18/
https://www.reuters.com/markets/rates-bonds/feds-daly-says-rate-cuts-needed-keep-labor-market-healthy-2024-09-05/
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https://www.reuters.com/markets/australia-central-bank-cuts-inflation-forecast-labour-market-still-tight-2025-02-18/
https://www.reuters.com/markets/rates-bonds/feds-daly-says-rate-cuts-needed-keep-labor-market-healthy-2024-09-05/
https://www.centralbank.ie/news/article/speech-labour-market-dynamics-and-the-inflation-outlook-remarks-governor-makhlouf-university-galway-21-sept-2023
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https://www.centralbank.ie/news/article/speech-labour-market-dynamics-and-the-inflation-outlook-remarks-governor-makhlouf-university-galway-21-sept-2023


● https://www.reuters.com/markets/australia-central-bank-cuts-
inflation-forecast-labour-market-still-tight-2025-02-18/

● https://www.reuters.com/markets/rates-bonds/feds-daly-says-rate-
cuts-needed-keep-labor-market-healthy-2024-09-05/

● https://www.centralbank.ie/news/article/speech-labour-market-
dynamics-and-the-inflation-outlook-remarks-governor-makhlouf-
university-galway-21-sept-2023

Go through these three articles (the Irish one is perfect)
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● Average monthly flows between employment, unemployment and non-
participation in the European Union, 2019



Unemployment rates

15
Thomas Klitgaard, “How Have the Euro Area and U.S. Labor Market Recoveries Differed?” Federal Reserve Bank of New York, 2022



● Large movements in the US unemployment rate during recessions, 1948–2018

● When unemployment is high, workers are worse off in two ways:
o Unemployed workers face a lower probability of becoming employed (firms reduce hiring); 

equivalently, they can expect to remain unemployed for a longer time.
o Employed workers face a higher probability of becoming unemployed (firms increase layoffs)

Source: Series UNRATE: Federal Reserve Economic Data (FRED), http://research.stlouisfed.org/fred2/.



Labour market tightness (demand of labour > supply of labour)
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Labour market tightness (demand of labour > supply of labour)
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Labour market tightness (demand of labour > supply of labour)
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JVR = number of job vacancies / (number 
of occupied posts + number of job 
vacancies) x100
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Curious? Read 
Allen and 
Weisdorf2011
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https://eures.europa.eu/living-and-working/labour-market-information/labour-market-information-italy_en
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● We describe the labour market in a more realistic way: the wage-setting and price-
setting relations. They are not so different.

● Want to understand why we drop this model? Look at APPENDIX PAGE 164

The labour market: the familiar model we will NOT use
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● Often wages are set by collective bargaining—a bargaining between 
unions and firms.

● In EU: around 60% of 
workers’ wages are 
set by collective 
bargaining.
○ In US, 10%

● An alternative: 
efficiency wages

Wage determination 



● The higher the skills needed to do the job, the more likely there is to be 
bargaining between employers and individual employees.

● So how what are the factors at play in wage determination?
● Two facts we can start from: 

o most workers are paid a high enough wage that they prefer being employed to being 
unemployed: workers are typically paid a wage that exceeds their reservation wage 
▪ the wage that would make them indifferent between working or being unemployed

o Wages typically depend on labour market conditions. The lower the unemployment 
rate, the higher the wages
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● It depends on two factors
o How costly it would be for the firm to find other workers were they to leave the 

firm. 
o How hard it would be for them to find another job were they to leave the firm

● So workers’ bargaining power depends first on the nature of the job
o Worker in low-skill job can be more easily replaced than in a high-skill job. Think of 

the difference in the time it takes to teach the skills, and in the number of 
applicants 

● Workers’ bargaining power also depends on labour market conditions.
o When the unemployment rate is low, it is more difficult for firms to find acceptable 

replacement workers, and easier for workers to find other jobs: stronger 
bargaining position for higher wage

o Conversely, when the unemployment rate is high, finding good replacement 
workers is easier for firms, whereas finding another job is harder for workers: 
weaker bargaining position for higher wage.

Wage determined through bargaining
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● Firms may want to pay more than the reservation wage. A higher 
wage can incentivize workers to be more productive and be loyal

● As in the bargaining theories, efficiency wages depend on 
o the nature of the job: high-tech firms, that see employee morale and 

commitment as essential to the quality of their work, will pay more than 
firms in sectors where workers’ activities are more routine.

o labour market conditions: a low unemployment rate makes it more 
attractive for employed workers to quit (easier to find another job)

Wage determined through efficiency wage setting
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● Wages can be determined through bargaining or through efficiency-
wage strategies

● We assume the determined nominal wage W depends on three factors:
○ The expected price level, Pe.

○ The unemployment rate, u.

○ Other variables that we will consider all together

Model of wage determination
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● Prices matter because workers care 
about real wage, not nominal wage
o They care about W/P: nominal wages (W) 

relative to the price (P) of the goods they 
buy with it. 

o If prices are expected to double, workers 
will ask for doubling their wage
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● Prices matter because firms care about the nominal wages they pay, 
relative to the price of the goods they sell (P)
o So, they also care about W/P

o If firms expect the price level – the price of the goods they sell – to double, they will 
be willing to double the nominal wage.

● Wages depend on the expected price level (rather than the current 
price level) because wages are set in nominal (dollar, euro, or other 
currency) terms and valid for a fixed time (e.g., a year). Once they are 
set, they are hardly adapted to unexpected changes in prices.
o You need to bargain on your current wage, based on the expectations you have on 

future price leves.
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● Unemployment matters: the higher unemployment, the lower the wage
o If wages are determined by bargaining, higher unemployment weakens workers’ 

bargaining power, forcing them to accept lower wages

o If wages are determined by efficiency wage, higher unemployment allows firms to 
pay lower wages and still keep workers willing to work

● Other factors pushing wages up (examples)
o Relevance of unemployment insurance programmes (payment of unemployment 

benefits to workers who lose their jobs). The size of unemployment benefits raises 
the reservation wage of workers, hence raising their wage requests.

o Size of the minimum wage: the higher the minimum wage, the higher might be the 
reservation wage of workers (hence they would request a higher wage).

o Employment protection programmes: these make more expensive for firms to lay 
off workers, hence increasing bargaining power of workers (→ higher wage).
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● In analytic form: 

● Pe = expected price level in the future. 
o In the short run, it is hard to predict how prices will move. 
o In the medium run, prices trends are more predictable. Let’s start by assuming that we can perfectly predict it.

● F is a generic function, decreasing in unemployment levels, and increasing in other 
factors we call z
o Z includes unemployment insurance level, minimum wage level, employment protection level

● We will use  a linear, explicit, version of this: F (u,z) = 1 -  u + z
o  captures the extent to which changes in unemployment affect wages

● So the generic wage determination equation will be 

● By assuming a linear explicit shape for the function F, we would have

42

𝑊 = 𝑃𝑒 ∙ F 𝑢, 𝑧
(-) (+)

𝑊 = 𝑃𝑒 ∙ 1 − 𝛼𝑢 + 𝑧 or 𝑊 = 𝑃 ∙ 1 − 𝛼𝑢 + 𝑧 if we can predict 𝑃𝑒

𝑊 = 𝑃𝑒 ∙ F 𝑢, 𝑧 or 𝑊 = 𝑃 ∙ F 𝑢, 𝑧 if we can predict 𝑃𝑒

(-) (+) (-) (+)

Diapositiva 55

WAGE SETTING RELATION



● Assume that everyone can predict future prices, so 𝑷𝒆 = 𝑷. 
o A characteristic of the medium run: On average price predictions are correct

● Then wage determination is

● Now, because we care about real wage rather than nominal wage, we want 
to have W/P on the left. We therefore divide both sides by P (to keep the 
equality sign valid)

● The wage-setting relation is the relation between the real wage and the rate 
of unemployment.
o The higher the unemployment rate, the lower the real wage chosen during wage setting 

(could be bargaining, or efficiency-wage).
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𝑊

𝑃
= 𝐹 𝑢, 𝑧

(−,+)

𝑊 = 𝑃 ∙ F 𝑢, 𝑧
(-) (+)

REAL-WAGE SETTING RELATION



● Draw it in the space
(u, W/P)
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0
0

0
0

𝑊

𝑃
= 𝐹 𝑢, 𝑧

(−,+)

REAL-WAGE SETTING RELATION
Assume 𝑷𝒆 = 𝑷 in wage setting



● The prices set by firms on the goods they produce depend on their 
costs, which in turn depends on the nature of the production function:

● Let’s characterize the production function in a simple way

○ Where Y is output, N is employment and A is labor productivity (output per worker)

○ A is a number: labour productivity is constant

○ Strong simplification: firms use capital (machines, materials…), and A changes over 
time due to technological process

● The production function is the relation between the inputs used in 
production and the quantity of output produced, and on the prices of 
these inputs.

Goods’ prices determination

Y = AN



● Assume that each worker produces 1 unit of good: A = 1. Then

● So to produce an additional unit, the firm must hire a new worker.
● What is the marginal cost of a unit of production?

o I have to hire a new worker, paying her the wage W, so the marginal cost is W

● In perfect competition, firms do not set prices: prices are equal to 
marginal costs. We would have P = W

● Many goods markets are not competitive, and firms charge a price 
higher than marginal costs by adding a mark-up factor (m)

o The higher the mark-up chosen, the higher the price of the good

o The higher the wage paid, the higher the price of the good
46

𝑌 = 𝑁

𝑃 = 1 +𝑚 𝑊



● How do draw it together with the wage-setting equation? I need to have W/P on the 
left

● I manipulate it: first divide everything by W, then rearrange

● This shows us something we were not seeing clearly in the previous slide: price-
setting decisions determine the real wage paid by firms

● Suppose firms increase their mark-up (m) 
o increase in prices of goods. 
o If the wage firms pay remains constant, this leads to a decrease in the real wage of workers: You 

get the same wage, but goods now are more expensive
● Price setting relation can be seen as the amount of real wage firms are willing to 

supply
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● Let’s draw everything
● Equilibrium in the labour

market requires that the real 
wage chosen in wage setting 
be equal to the real wage 
implied by price setting

● Equilibrium in point A
o Real wage is 1/(1+m)
o Unemployment is un

● The equilibrium level of 
unemployment is called natural 
unemployment rate
o The rate of unemployment such that the 

real wage chosen in wage setting is equal
to the real wage implied by price setting 
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● In equilibrium (A)
o rate of unemployment = u
o prices set at a level which implies (real) wage = 1/1+m.

● What can change this equilibrium in this model? 
Changes in z or in m

● Unemployment benefits increase (they are in z)
o z increases, which increases negotiated wages W
o Start from point A, workers would move to point B
o z is not on the axis, the WS curve must shift
o If firms do not wish to adjust their prices, they still want to 

offer the same real wage as before (1/1+m). NO 
EQUILIBRIUM (point B)

o Workers demands are too high for firms, who stop hiring or 
start laying off workers → unemployment increases

o With higher unemployment workers are less powerful and 
their Wage requests decline until we are back in equilibrium

● The new equilibrium is characterised by a higher 
“natural” level of unemployment A’
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● Unemployment benefits increase (they 
are in z)

● The new equilibrium is characterised by 
a higher “natural” level of 
unemployment A’

● But recall that production Y = N. 
● If an increase in unemployment 

benefits leads to higher unemployment, 
this likely means lower employment →
lower production
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● In equilibrium (A)
o rate of unemployment = u
o prices set at a level which implies (real) wage = 

1/1+m.
● A law introduces less stringent enforcement 

of antitrust legislation, allowing firms to 
collude more easily and increase their market 
power
o Mark-up m increases → higher prices → lower real 

wage offered by firms (ex., from A to B)
o m is not on the axes, the PS curve must shift
o workers negotiated a real wage 1/1+m, but now 

firms offer a lower wage 1/1+m’. We are in B, NO 
EQUILIBRIUM

o How can workers accept a lower real wage? Only if 
unemployment is higher (as in previous slide)

● New equilibrium will be in A’, with higher un
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● A law introduces less stringent 
enforcement of antitrust legislation, 
allowing firms to collude more easily 
and increase their market power

● New equilibrium will be in A’, with 
higher un

● But recall that production Y = N. 
● If an increase in unemployment 

benefits leads to higher unemployment, 
this likely means lower employment →
lower production
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● We have said that production Y depends on 
employment. If something happens in the 
labour market (higher or lower employment), 
this will determine production

● In previous classes we discussed how
production is determined, IN THE SHORT 
RUN, by monetary policy, fiscal policy, 
consumer confidence. Where are they in the 
medium run?

● This is the difference between a short-run
and a middle-run perspective

Woah woah woah woah woah woah woah woah woah woah woah woah woah woah
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● In studying labour market, we have assumed that the price level is equal to the 
expected price level. This is realistic in the medium-run.

● In the short run, the price level may well turn out to be different from what is expected 
when nominal wages are set, so that unemployment is not necessarily equal to the 
natural rate or output equal to its natural level.
○ In the short run, output is determined by all of the factors discussed in previous classes

● Because expectations are unlikely to be systematically wrong, in the medium run, output 
tends to return to its natural level.
○ In the medium run, output is much more dependent on labour market conditions than in the short-run

● Let’s now relax the assumption that the price level is equal to the expected price level. 

Differences between short- and middle-run frameworks

Diapositiva 55
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● Inflation tends 
to be more 
stable in the 
medium run. 
In the short-
run it 
fluctuates 
more
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