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Overview

This tutorial covers:

� the wage-setting and price-setting framework in the labour market;

� the determination of the real wage under imperfect competition;

� the natural rate of unemployment and its dependence on the mark-up;

� the economic logic behind downward-sloping wage-setting relations;

� graphical and algebraic interpretations of equilibrium unemployment.

For academic reference only. This document is provided for educational purposes and does not constitute an official question
paper, answer key, or any formally authorised academic material. Its content is not guaranteed to be complete or accurate.
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Question 1: The Natural Rate of Unemployment

Chapter 7, Q3. The natural rate of unemployment

Problem

Suppose that the markup of goods prices over marginal cost is 5%, and that the wage-setting
equation is

W = P (1− u)

where u is the unemployment rate.

(a) What is the real wage, as determined by the price-setting equation?

(b) What is the natural rate of unemployment?

(c) Suppose that the markup of prices over costs increases to 10%. What happens to the
natural rate of unemployment? Explain the logic behind your answer.

Solution

Method 1: Direct use of the WS–PS equations

(a) Under price setting with mark-up m, the standard relation is

P = (1 +m)W.

Rearranging gives the real wage implied by firms’ price setting:

W

P
=

1

1 +m
.

Here m = 0.05, so
W

P
=

1

1.05
=

100

105
=

20

21
≈ 0.9524.

Hence the real wage determined by the price-setting equation is

W

P
=

20

21
≈ 0.9524.

(b) From the wage-setting equation,

W = P (1− u),

so dividing both sides by P gives

W

P
= 1− u.
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At the natural rate of unemployment un, the real wage implied by wage setting must
equal the real wage implied by price setting. Therefore

1− un =
20

21
.

Hence

un = 1− 20

21
=

1

21
≈ 0.0476.

Therefore the natural rate of unemployment is

un =
1

21
≈ 4.76%.

(c) If the mark-up increases to 10%, then m = 0.10. The price-setting real wage becomes

W

P
=

1

1.10
=

10

11
≈ 0.9091.

The natural rate is therefore determined by

1− un =
10

11
,

so

un = 1− 10

11
=

1

11
≈ 0.0909.

Thus the new natural rate of unemployment is

un =
1

11
≈ 9.09%.

Comparing with part (b),

1

11
− 1

21
=

10

231
≈ 0.0433,

so the natural rate rises by about 4.33 percentage points.

The logic is as follows. A higher mark-up means firms set a higher price relative to
wages. Equivalently, firms are willing to pay a lower real wage:

W

P
=

1

1 +m
.

To make workers accept this lower real wage, unemployment must be higher, because
higher unemployment weakens workers’ bargaining power and lowers the wage they
seek. Hence the equilibrium natural rate of unemployment increases.
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Method 2: WS–PS diagram and equilibrium intersection

The labour-market equilibrium can be read from the intersection of:

� the wage-setting relation
W

P
= 1− u,

which is downward sloping in u; and

� the price-setting relation
W

P
=

1

1 +m
,

which is horizontal for any fixed m.

WS

PS when m = 5%

PS when m = 10%

A

B

1
21

1
11Unemployment rate, u

R
ea
l
w
ag
e,

W
/P

(a) For m = 0.05, the price-setting line is at height

1

1.05
=

20

21
.

So the real wage is
W

P
=

20

21
≈ 0.9524.

(b) The natural rate is the unemployment rate at the intersection A, where

1− un =
20

21
.

Therefore

un =
1

21
≈ 4.76%.
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(c) When the mark-up increases to 10%, the price-setting line shifts down from

20

21
to

10

11
.

The new equilibrium is at B, where

1− un =
10

11
.

Hence

un =
1

11
≈ 9.09%.

So the natural rate of unemployment rises. Graphically, the lower PS line intersects
the WS curve further to the right, which means a higher unemployment rate is required
to reduce workers’ wage demands enough to restore equilibrium.
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Question 2: The Existence of Unemployment

Chapter 7, Q6. The existence of unemployment

Problem

(a) Why does the wage-setting relation in the Figure have a downward slope? As employ-
ment N approaches labor force L, what happens to the unemployment rate?

(b) The price-setting relation is horizontal. How would an increase in the mark-up affect
the position of the price-setting relation in the Figure? How would an increase in the
mark-up affect the natural rate of unemployment in the Figure?

Wage-setting relation

Price-setting relationA1

1 +m

un Unemployment rate, u

R
ea
l
w
ag
e,

W
/P
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Solution

Method 1: Graph-first economic reasoning

(a) The wage-setting relation is downward sloping because a higher unemployment rate
weakens workers’ bargaining power. When unemployment is high, workers are more
afraid of job loss and unemployed workers compete more intensely for jobs, so firms can
pay a lower real wage. When unemployment is low, workers have stronger bargaining
power and wage claims are higher.

Therefore, as u rises, the real wage consistent with wage setting falls, which is why the
WS relation slopes downward.

The unemployment rate is

u =
L−N

L
= 1− N

L
.

As employment N approaches labour force L,

N

L
→ 1,

so

u = 1− N

L
→ 0.

Hence, as employment approaches the labour force, the unemployment rate tends to
zero:

u → 0 as N → L.

(b) The price-setting relation is horizontal because the real wage implied by firms’ price
setting is

W

P
=

1

1 +m
,

which does not depend on u. For any given mark-up m, firms are willing to pay the
same real wage regardless of the unemployment rate, so the PS line is flat.

If the mark-up increases, then 1/(1 +m) falls. Therefore the PS line shifts downward.

The natural rate of unemployment is determined by the intersection of WS and PS. If
PS shifts downward while WS is unchanged, the new intersection occurs at a higher
value of unemployment. Thus the natural rate of unemployment rises.

So the answer is:

A higher mark-up shifts PS downward and increases un.

Method 2: Formal algebra using the general equilibrium condition

Let the wage-setting relation be written more generally as

W

P
= F (u),
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where
F ′(u) < 0.

This captures the idea that the real wage demanded by workers is lower when unemployment
is higher.

The price-setting relation is
W

P
=

1

1 +m
.

Equilibrium in the labour market therefore requires

F (un) =
1

1 +m
.

(a) Since F ′(u) < 0, the wage-setting relation is downward sloping in u. This is the formal
version of the claim that higher unemployment reduces wage pressure.

Also,

u =
L−N

L
= 1− N

L
.

Hence if N → L, then
N

L
→ 1 =⇒ u → 0.

Therefore
u → 0 as N → L.

(b) The PS relation is horizontal because its height is determined solely by m:

ωPS(m) :=
1

1 +m
.

Differentiating with respect to m,

ω′
PS(m) = − 1

(1 +m)2
< 0.

So a higher mark-up lowers the real wage consistent with price setting; graphically, PS
shifts downward.

To determine the effect on the natural rate, differentiate the equilibrium condition

F (un) =
1

1 +m

with respect to m:

F ′(un)
dun

dm
= − 1

(1 +m)2
.

Therefore
dun

dm
=

−1/(1 +m)2

F ′(un)
.
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Since F ′(un) < 0, the denominator is negative, while the numerator is also negative,
so

dun

dm
> 0.

Thus an increase in the mark-up raises the natural rate of unemployment:

dun

dm
> 0 =⇒ a higher mark-up increases un.
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