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Note from the Author
This is a rough draft of a summary from the Macroeconomics book of IBEB 1, 2012.
Although this summary is based on lecture slides and the Dutch Summary “Slim Studeren”
there are still a lot of mistakes.
The following chapters are still missing: (v1.2)
- Chapter 4
- Chapter 5
- Chapter 17
- Chapter 18

Chapter 1
GDP (Gross Domestic Product) is the production, or income of a country. GDP = total
income - all inflows + all outflows
Unemployment: all people who want to work but can’t find a job.
!
Unemployment rate = Unemployed workers / labour force
!
Labour force = Unemployed + Employed people
Production factors are (can be) Capital (K) and Labour
Inflation: the rate of change of the average level of prices.
!
Rate of Capacity Utilization: the degree to which companies are truly employing
their available plant and equipment.
Real economy/Monetary economy: Monetary economy are the financial markets and the
real economy is based on the production and consumption of goods, services and the
income from productive activities.
Macroeconomics at long/short term: on the long term there exist a trend, with a stable
growth, an at the short term there are fluctuations in this trend, so called cycles.
5

!

The growth rate in the longterm is found logarithmic.

Endogenous variables are the object of analysis in an economic model.
Exogenous variables are determined outside the economic model.

Chapter 2
GDP
The Gross Domestic Product (GDP) is the value of all the production within geographical
boarders. GDP is a flow variable, which differ from Stockvariables, which are always
defined with reference to a particular point of time.
3 definitions:
• GDP is the sum of final sales within a geographic location during a period of time, usually
a year
• GDP is the sum of value added occurring within a geographic location during a period of
time, usually a year
• GDP is the sum of factor incomes earned from economic activities within a geographic
location during a period of time, usually a year
Real and nominal GDP
The nominal GDP shows the sellings in today’s prices and the real GDP shows the sellings
in constant prices.
Nominal GDP = PaQa + P0Q0 + ....
Real GDP = P0Qa + P0Qa +...

GDP Deflator =

Nominal GDP
(= level of prices)
Real GDP

An increase in the inflation can be calculated with a increase in the GDP Deflator

GDP Deflator inflation = growth rate of nominal GDP - growth rate of real GDP
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3. National Accounting

Y

S

SG
T
Y=
C+T+S

G

I

C
Source: Mankiw, Macroeconomics, (2001)

Y

Y = C+G+I

National spendings:
Y=C+I+G+X-Z
National income:
Y=C+S+T
Together we get the key accounting identity
C+S+T=C+I+G+X-Y
Which follows in:
(S - I) + (T - G) = (X - Z)
From this equation we can say:
- When S >/< I, the private sector is a net saver/borrower
- When T >/< G, the government is a net saver and has a budget surplus / is a net
borrower and has a budget deficit
- The equation X - Z shows the position of the whole nation.

7

3. National Accounting

Net taxes

Gross domestic
product

Private income
(T)
Government
(T-G)
Consumption
p
C
5. Personal disposable income

Rest of
World
(X-Z)

Private
Sector
(S-I)

Gov'tt. purch.
Gov
purch
Absorbtion (A)

From the GDP to the personal deposable income.

X-Z

Depreciation

G

Indirect
taxes

I

GDP
NDP
C

National
income

Personal
income

Personal
disposable
income
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4. Balance of Payments

4. Balance of Payments

Current account balance
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4. Balance of Payments

4. Balance of Payments

current account
capital and financial account

opposite sign
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4. Balance of Payments

only

Chapter 3
In the long run there is a permanent economic growth. The input of that growth are Labour
(L) and Capital (K), which result in output (Y)
Y = F(K,L)
3.1. Production Function

Often we use the Cobb-Douglas production function:

Y

K L1

K ( L)1

K L1
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3.1. Production Function

K L1

Y
MPK

Y
K
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Y
L

MPK
K
MPL
L

3.2. Kaldor’s stylized facts
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3. 3. Capital accumulation in the steady state

long
g run
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3. 3. Capital accumulation in the steady state

Y/L = C/L + I/L

y=c+i
s

3. 3. Capital
y = accumulation
(1 s)y + i in the
i = steady
sy state

y=f(k)

Investment:
i= sy,

s=

3. 3. Capital accumulation in the steady state

sy = sf(k) =

y=Y/L

y =ff (k )

f (k3)
f (k2)
f (k1)

3

2

saving =s f (k )

1
s f k1

0

k1

s f k2

k2

s f k3

k3

Capital-labour ratio
(k=K/L)
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3. 3. Capital accumulation in the steady state

Output-labour
ratio
(y=Y/L)

B

A

Production function
y =f (k )

}

Consumption per
worker
saving
g =s f (k )
Investment
est e t pe
per
worker

k

0

Capital-labour ratio
(k=K/L)

3. 3. Capital accumulation in the steady state

K
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k
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K

k
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k 0

sy
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K/L

3. 3. Capital accumulation in the steady state

y=Y/L
y
Y/L
B

k

C

0

Production function
y =f (k )

depreciation = k
k 0
saving =s f (k )

A
D

0

k1

k

k2

k=K/L
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3. 3. Capital accumulation in the steady state
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3. 5. The Golden Rule

y
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3. 5. The Golden Rule

Output-labour
Output
labour
ratio
(y=Y/L)
(y
Y/L)

y=ff (k )
A

y

}
}

depreciation = k

consumption

investment
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k

Capital-labour ratio
(k=K/L)
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3. 5. The Golden Rule

c

f (k )

k

f ' (k )
Golden
G
ld Rule:
R l
k'
3. 5. The Golden Rule

k.
dynamic inefficiency
dynamic efficiency

llower
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3. 5. Transition to the Golden Rule

K/L
/
snew

f(k)

y=Y/L

k

y=f(k)

sold
snew

3. 5. Transition to the Golden Rule

k

k=K/L

k

y Y/L
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y=f(k)
k
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k

k

2. Population growth0

K)
Population growth (nL)

k=K/L

K
L

K/L
K

k

sy (

L

n) k

n:
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2. Population growth

t0:

=0.1 and n=0.4

In t0 this gives us: k=K/L=100/20=5
How much of K wears out? K =0.1*100=10
How many additional people? nL=0.4*20=8

In t1 we thus have: K/L=(100-10)/(20+8)=90/28=3,21
Steady state: How much I have to invest to keep K/L=5?
( +n)K=(0.1+0.4)K=0.5*100=50

Find
i d new
K/L:
/
3. Technological
Progress

(100+50-10)/(20+8)=140/28=5
(100 0 10)/(20 8) 140/28

A labor augmenting
Y=F(K, AL)
A:
AL effective labor

A

L

3. Technological Progress

A
L
a+n

a.
n

y=Y/AL

A

a, AL

k=K/AL
effective labor

k

sf ( k ) (

a

n)k
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i = ( + a + n)k
K
growing

a+n

Golden rule:
k'

a+n

f ' (k ) a n
f ' (k )
a n

5. Growth accounting

Solow Residual

a

A
A

Y
Y

K
K

(1

)

L
L

Chapter 6
Neutrality principle: Money can have only some influence on the economy on the long
term, where it could influence nominal variables, like prices and exchange rates.
k = proportion of peoples spending (GDP)
M = Money
P = Prices
PY = Nominal GDP
Y = Real GDP
M = kPY

M
P = purchasing power of money
M
P = kY

π=

ΔM
M

Inflation = money growth
19

When central bank prints money = increase in the supply of money = increase in k
Following the Neutrality principle the change in money supply must be equal to the change
in the price level:
ΔP ΔM
π=
=
P
M
Dichotomy Principle: The view that nominal variables do not affect variables in the long run
also called the Dichotomy Principle, implies that money is not among the factors that
determine long-run growth.

ΔM
ΔY
=π +
M
Y
Money Growth = Inflation + GDP Growth

π=

ΔM ΔY
−
M
Y

Inflation growth = money growth - GDP
growth

Nominal and Real Exchange Rates
Nominal Exchange Rates are the relative
prices of a currency in terms of an other
currency.
Two ways:
foreign currency
Brittish Terms =
Domestic currency
•
Domestic currency
European Terms =
Forgeign currency
•
Appreciation of a currency = currency
increases his value in terms of an other currency. An appreciation is good for the export
and bad for the import of a country
Depreciation of a currency = currency decreases his value in terms of an other currency.
An depreciation is bad for the export and good for the import of a country
If you want to compare price changes of currencies with each other you need a Real
Exchange Rate.
Real Exchange Rates are the relative prices of domestic goods in terms of foreign goods
Nominal exchange rate = S
Price index domestic currency = P
Price index foreign currency = P*
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σ=

SP
P
=
P* P* S

Both prices ! Both prices
in foreign ! in domestic
currency!
currency
The Real Exchange Rate can appreciate/depreciate for two different reasons:
1. When nominal exchange rate appreciates/depreciates and inflation in both currencies
are equal
2. When the nominal exchange rate is stable but inflation is higher/lower in domestic
currency, compared to foreign currency.
Inflation in domestic currency = π
Inflation in foreign currency = π *

Δσ ΛS ΔP ΔP * ΔS
=
+
−
=
+π −π *
σ
S
P
P*
S
Rate of
change
of the real
exchage rate

Rate of
+ Domestic - Foreign
change of
inflation Rate inflation rate
the nominal
⇓
exchange rate
Inflation differential

To compare the real exchange rate of a country with the rest of the world, we could use the
average exchange rate and the average foreign price rate. By assigning weights to every
countries currencies on basis of economic influences we get the Real Effective Exchange
Rates. Also, we need to know which prices to compare. We could cep the Consumer
Price Indices (CPI) but there are also alternatives:
Export
Import
• External terms of trade: the ratio of the export divided by the import
Non-Traded goods
Traded goods
• Internal terms of trade: the ratio of non-traded to traded good prices
• Compare the labour costs between to currencies/countries
The Exchange Rate in the Long Run: Purchasing Power Parity
In the long run countries with a high inflation faces a exchange rate which depreciates.
Countries with a low inflation have got a exchange rate which appreciate in the long run:
ΔS
= π * −π
S
This relation counts in the long run and means that the real exchange rate is constant.
This is the so-called principle of Relative Purchasing Power Parity (Relative PPP) and
can be explant by the fact that every country has to hold his competitiveness.
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The Absolute Purchasing Power Parity (Absolute PPP) is a stronger proposition, which
starts with the Law of One Price. This posits that the same good should be traded in the
long run everywhere at the same price, when the prices are expressed in the same
currency. This system of demand and supply is also called Arbitrage

Chapter 7
This chapter is about intertemporal budget constraints, which is a expression to
compare trade over time, with respect to borrowing and lending.
Intrest is the cost of borrowing, and the profit of lending. We assume that households look
rationally to there future incomes and consumption, and if it is necessary to borrow/lend.
The Rational Expectations Hypothesis tells that the predictions of economic agents are
on average correct.
The Household’s Intertemporal Budget
Constraint
The income which a household expect to have
today and tomorrow is his exogenous
endowment. If there are no lendings and
borrowings, then the consumption is on an
Autarky point. At an Autarky point people
spend there todays income today, and spend
there tomorrows income tomorrow.
Borrowing and lending is also called
intertemporal trade.
The Real Interest Rate
The amount that a individual lends today,
must be payed back tomorrow with a price,
the real interest rate (r).
The intertemporal price is the price of
consumption from tomorrow given in terms of
1
today and is shown as: 1+ r
If you want to save all your today’s income to consume everything tomorrow you get:

Y1 (1+ r) + Y2 = C2
If you want to borrow all your tomorrow’s income to consume everything today you get:

Y1 + Y2

1
= C1
1+ r
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The line between these two points is called the
budget line and has a slope given by -(1+r) and
crosses always the Autarky point

C1 +

C2
Y
= Y1 + 2 = Ω
1+ r
1+ r

Present value of consumption = Present value of
income = Wealth derived from income
If there is already a initial tradeable wealth B1
represented, then that wealth, B1, will be added to
Y
Y1 + B1 + 2 = Ω
1+ r
Y1. The expression will be:
.

The Firm and the Private Sector’s Intertemporal Budget Constraint
“The use of valuable resources to
produce more goods later is called
investment or fixed capital
formation.”
Invest in K will take place if this gives
more revenue than it costs. This is how
the following equation comes from:
F(K ) > K(1+ r) , where K(1+r) is the
opportunity cost and the F(K) is the
ratio from the output compared to the
input for the investment.
If V is bigger than 0, or if F(K) > K(1+r)
than the investment is economically
justifiable.

V=

F(K )
−K
1+ r

The Intertemporal Budget Constraint of the Consolidated Private Sector.
If we save today, we can consume more tomorrow. The savings, S, is everything what is
over after consumption.

C2 = Y2 + (1+ r)S
23

Also investments of today provides more consumption tomorrow. A investment of I gives
tomorrow a output of

F(K 2 ) . Hence, you get: C2 = Y2 + F(K 2 )

!
!
C2 $
Y2 $
C
+
=
Ω
=
Y
+
#" 1
&%
#" 1
&% +V
1+ r
1+ r
Present value of consumption = Total Wealth = Wealth from income + Value of the firm (V)
The Modigliani-Miller Theory says that it doesn't matter for the wealth if a company
borrows or if it uses their savings to finance a investment.
Public and Private Budget Constraints
G1 = Government spendings of today
G2 = Government spendings of tomorrow
T1 = Government Taxes (income) of today
T2 = Government Taxes of tomorrow
D1 = Governments Debt, this debt must be repaid tomorrow with interest
The primary deficit = (G1 - T1), the amount by which non-interest expenditures exceed

(r D )

reenues, and interest payments G 1 . A budget deficit this period must be recovered
by a budget surplus the next period. In the next period there must be enough surplus to
repay all the debt and interest of the first
period:

T2 − G2 = (1+ rG )(G1 − T1 ) + D1 + rG D1
The government budget constraint can be
rearranged as:

D1 = (T1 − G1 ) +

T2 − G2
1+ rG

!
T2 $ !
G2 $
D1 = #T1 +
& − #G1 +
&
1+
r
1+
r
"
G% "
G%
Public debt = precent value of budget surpluses
The Consolidated Public and Private Budget Constraint
By ignoring the existence of firms and assuming that the initial government debt is zero w
can set the Private and Public intertemporal constraints as following:
Private Budget Constraint:

C1 +

C2
Y −T
= Y1 − T1 + 2 2
1+ r
1+ r

Public Budget Constraint:
24

G1 +

G2
T
= T1 + 2
1+ rG
1+ rG

Combining the private and public budget constraints yields this consolidated budget
constraint:

C
C1 + 2
1+



r

Y − G2
(Y1 − G1 ) 2
1+ r


=

Present value of consumption

Present value of private resources net of government spending

+

r − rG
(G1 − T1 )
1+
r



Present value of the government's financing advantage

This constraint points out that the government reduces the wealth of the private sector.
The consumption possibilities of households depends on what there is left after
government expenses. Also Taxes can reduce the available consumption possibilities.
The Ricardian Equivalence Proposition
Suppose that interest rates of the private sector and the government are exactly equal, so
r = rg, you get:

C
C1 + 2
1+



r

Present value of consumption

C1 +
Variation:

=

Y − G2
(Y1 − G1 ) 2
1+ r


Present value of private resources net of government spending

C2
Y
G
= Y1 + 2 − G1 + 2
1+ r
1+ r
1+ r

This equation shows that consumer behavior
is totally independent from the heights of
taxes. The wealth of the private sector can
only be influenced by the government
expenses.
When Ricardian Equivalence fails
It doesn’t take the following in account:
• Different interest rates (between private and
public sector, or within the private sector)
• Mortal or new citizens (citizens can die, or
can migrate to a country)
• Restrictions on borrowing (not everyone is
allowed to borrow that much)
• Distortionary taxation and unemployed
resources (the equivalence fails if people do
care about taxations if they consume)
The Current account and the Budget
Constraint of the Nation
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The public sector budget surplus can be decomposed into a Primary Current Account,
and net invest income:
Current account Surplus (CA) = Primary Current account Surplus (PCA) + Net investment
income (rF)
Which is corrected by the interest earnings or debts of the net asset/debt position
compared to abroad. If the export is larger than the import there will be a net asset
compared to abroad, and if the import is bigger than the export there will be an net debt.

PCA1 +

PCA2
≥ −F1
1+ 2

Chapter 8
In contrast to investments, who fluctuate a lot, the private consumption is quite stabile.
The optimum consumption choice between to periods depends on the consumption
indifferent curves. These indifferent curves must ‘hit’ the Budget line, to have a optimum
consumption choice.
Budget line (2 periods)

C1 +

C2
Y
= Y1 + 2 = Ω
1+ r
1+ r

Implications
People react differently on changing economic situations, three cases:
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•A temporary increase in income. A temporary
bigger income (Y) in period 1, will follow with little
bigger consumings in period 1 due savings
•A permanent increase of income now or in the
future leads to a equally permanent increase of
the consumption
•A expected raise in income tomorrow will lead to
more borrowings today
Generally there can be said that due a temporary
increase of income rational consumers can
spread these income effect by lending or
borrowing money, which called consumption
smoothing.
Permanent income
The principle of life-cycle consumption is the
assumption that people will earn less when they’re
young and earn more when they’re old. Therefore
young people will borrow more, and old people will save more to maintain a constant flow
of consumption. The permanent income (Yp) is the income which, if constant, would
deliver the same present value of the income
as the actual expected income path. In a twoperiod world it would be defined as:

YP
Y
Y +
= Ω = Y1 + 2
1+ r
1+ r
p

The effect of an increase in the interest
rate:

27

Wealth or Income?
Keynes believed that it isn’t wealth, but the available income (GDP - Tax) that played the
most important role in the consumption choice. Because of the existence of credit rations
its difficult fore some consumers to borrow, which make them more depending on there
income than there wealth.
The Consumption function
The to variables of the consumption function are the Wealth ( Ω ) and the available income
(YdY). The Real Interest Rate has a indirect, negative effect on the consumption via the
wealth. The consumption doesn’t fluctuate a lot because especially the wealth has a lot of
influence on the consumption. The equation:

C = C(Ω,YY d )
Investment
The Marginal Productivity of Capital (MPK) shows us if it is worth to invest, or not.
Hereby the input of labour is kept constant, so the producitonfuction can be written as:
F(K). The Opportunity cost and/or the Marginal Cost of investments are equal to (1+r),
so the total cost are K(1+r). The firms profit hereby is:

profit = F(K ) − K(1+ r)

To maximize profit, the firm chooses the optimal capital stock K so the distance between
the 1+r and the F(K) is as large as possible.
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So maximum profit is: ΔF(K ) = ΔK(1+ r) =

MPK = 1+ r

A decrease in the interest will increase the optimal capital stock K , so also their
investments. Technological improvement will also increase the optimal capital stock K
and so the investments.

The Accelerator Principle
The optimum capital stock is proportionated to the expected output, K=vY, whereby v is a
constant. A change in the capital stock leads to a change in the output. This is also called
the accelerator principle, because the output must increase to keep the investments
constant.

I1 = K 2 − K1 = v(Y2 −Y1 ) = vΔY2
Investment and Tobin’s q
The relation between stockprices and investments are being shown with the Tobin’s q:

Tobin's q =

market value of installed capital
replacement cost of installed capital

The market value is the estimated value of all the shares and represents therefore the
estimated and discounted future profit flows from a company. This can be different than
the expected value of a company because of the goodwill of a company.
.....
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Chapter 9
Definitions of Money
Commodity money is money where the value is the product itself, like golden and silver
coins.
Fiat money is money where the value is based on trust. It represents value, and the paper
billet is as product nearly nothing worth.
The monetary aggregate is denominated as M1:
30

M1 = currency in circulation + sight bank deposits
M2 = M1 + time (or savings) deposits at banks with unrestricted acces

M3 = M2 + larger, fixed-term deposit + accounts at non-bank institutions
The most commonly used definition of money is the circulating money together with the
bank accounts.
Central and Commercial Banks
Central banks and commercial banks are
money making institutions . The central bank
issues currency and creates bank reserves of
the commercial banks. These two together is
the monetary base, M0
Commercial banks creates deposits and gives
loans. These loans are the Assets of the bank
and they tend to be of much longer maturity
than its liabilities. The practice of taking on
short-term liabilities and using them to acquire
long-term assets is called maturity
transformation.
Money Creation by Commercial Banks
Commercial Banks creates money if they lend money out to there costumers. First a
costumer put his money on his bank, so the bank can lend this amount of money out to an
other costumer. He buys something in a store with that money so the store owner is also
owner to that same amount of money, so the money has two owners. The store owner can
deposit this money at a other bank which will lend this money out again... And so on. So if
there is pumped some money into
the economy, it will multiply until
some amount.
This is called the money
multiplier process. To pay a
depositor his money back the
bank has to have some reserves,
an amount which is based on the
chance that people will get there
money back. This can create
huge problems if all the depositors
decide to withdraw there money,
which is a bankrun. The bank can
never fulfill there obligations and
shall go bankrupt.
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Central Bank Control of the money
supply
The Central Bank has the control over
the money supply. The reserves that the
commercial banks have to have, can be
placed at the central bank. The share
that the bank must hold as reserves is
the reserve ratio (rr). So the deposits of
costumers is not allowed to be bigger
than the reserves times the reserve
multiplier:

reserves ≥ rr ⋅ deposits
Therefore:

deposits ≤

1
⋅ reserves
rr
Commercial bank reserves = Cash held in bank
vaults + Bank deposits at the central bank
Monetary base (M0) = Currency in circulation +
commercial bank reserves.
Short-run Equilibrium in the Money Market

Banks can have a short run shortage or a
surplus of reserves. In case of a shortage or
surplus the bank borrows/lend money on the
money market, also called the interbank
market. The bank pays/gets then a interbank
interest rate. If all the banks have shortages,
the central bank can create also reserves. The
central bank will lent then money to the commercial banks and gets also interest for it.
The Demand for Money
The demand of money by the public implies a derived demand of the monetary bases by
banks. The money demand is a proportion k of the GDP, where k has a negative relation
with the interest.
d

M = k(i)⋅ PY

The money demand of the public, and the derived demand of the commercial banks
decreases when the interest raises.
Market Equilibrium
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The Central Bank decides the size of the
monetary base, M0. If the central bank
doesn’treact on a increase in the money
demand, then the interest will increase. If the
central bank want to keep the interest rate
stable, than they have to increase the money
supply. The Central Bank can reach every
combination of monetary base and interest
along the demand curve.
Monetary Policy in Practice
The Central Bank can have different long-run
objectives, including:
- Price stability (low inflation)
- Stable growth (employment)
To achieve these objectives the Central bank
has different instruments:
- The interest
- The supply of reserves
- The ratio of mandatory reserves
A strategy to achieve a monetary target are
the money supply policies, also called: Money Targeting, whereby the growth of the
money supply is kept equal to the inflation. Inflation Targeting is a other strategy,
whereby inflation expectations set the interest. The Central Bank let the interest increase if
the inflation is to high.
Taylor Rule
The way how Central Banks act is based on the Taylor Rule. The Central Bank increases
the interbank interest, i, if the inflation the target value exceed transcends and the GDP is
above its trend. This is shown in the following formula, where the first part (a) is related to
the inflation and the second part (b) to the output:

i = i + a(π − π ) + b

Y −Y
Y

π = inflation rate
π = target inflation rate
i = neutral rate
Y = the GDP if the unemployment is at his equilibrium level, the trend
Y −Y
Y = percent difference between GDP and Trend is called the output gap
a & b = the relative importance to the deviations of the inflation and output from their
targets; for example: a = 1,5, b = 0,5
Financial Institutions and Monetary Control
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The Central Bank must give supervision in the stability of the financial system. Asymmetric
information has implications for the financial system, because the banks could lend an
amount of money, but can’t get it (complete) back. A other implication is the systematic
risk, whereby the banks who goes bankrupt also brings other banks with them in there fall,
because they have obligations towards each other. If the Central Bank increases the
money supply in bad economic times, than the Central Bank is behaving like a “lender of
last resort”.

Chapter 10
The crucial Keynesian Assumption is that the
prices are constant in the short run. Dichotomy
indicates flexible prices in the long run. A cyclical
deviation is the difference between the long run
trend and the real GDP and is explained by the
Keynesian assumption.
The Keynesian model focuses on two markets:
- Market for goods and services, called the goods
market
- Money market (chapter 9)
Aggregate Demand and the Goods Market
The condition where there is a market equilibrium is:
Y = C + I + G + PCA
Hereby is the left side the supply of the domestic goods, and the right side the demand of
the domestic goods. PCA (primary current account) is the difference between Export (X)
and Import (Z).
Determinants of Demand
Public spendings and taxes are exogenous, and consumption and investments are
endogenous. The most important functions:
Consumption function:

C = C(Ω,Y − T )
Ω = Exogenous Wealth (positive effect +)
Y d = Y − T = disposable income, after tax (positive effect +)
Investment function:

I = I(q, r)
r = interest rate (negative effect -)
q = Tobin’s q (chapter 8) (positive effect +)
PCA (Export and Import)

PCA = X − Z
X = Export
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Z = Import
Import

Z = Z(A, σ )
A = Domestic absorption (positive +)
σ = Inflation (positive +)
Export

X = X(A*, σ )
A*= Domestic absorption (positive +)
σ = Inflation (negative -)
Primary Current Account function

PCA = X(A*, σ ) − Z(A, σ )
+ + +
= PCA(A, A*, σ )
- + Goods Market Equilibrium
The desired demand (DD) depends on the consumption, investment, exogenous
government spendings G, and the Primary Current Account PCA:

DD = C(Ω,Y − T ) + I(r, q) + G + PCA(Y,Y *, σ )
+ +
- +
- + -
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When all the variables are kept constant,
except Y, we can measure the effect of the
GDP on the demand. There is a equilibrium
on the Goods Market if the Desired Demand
is equal to the output. In the 45 degrees
diagram the desired demand must be equal to
the 45 degrees slope, to have a equilibrium.
If the 45 degrees slope is higher than the DD,
the output is higher than the equilibrium
output, which means an excess supply in the
output of goods. If that happens, the output
will decrease and will go to the equilibrium.
If the output increases, the desired demand
will increase less proportionate. The output is
equal to the income and with a increase in the
income people will consume more (DD), but
also save a part of there income.
The Keynesian Multiplier
Most of the times we assume that
government spendings (G) are exogenous.
But this isn’t always the case. If the
government spendings raises the Desired
Demand curve will move upwards as well.
When Y stays equal the Desired Demand
will bebigger than the output. There will be
an excess demand on good and therefore
the producers will raise there production
step by step until there is a equilibrium.
How closer to the equilibrium, how smaller
the steps will be. Finally the output will be
increased more than the initial impulse that
was given by the raising of the government
spending.
The desired demand curve (DD) is less
steep than the 45 degrees line because a
share of the extra income will be saved and
because a share of the extra consumings
will be from import. Savings and Import will
be leaks when there is extra income. The
multiplier will get smaller when these leaks
get bigger. Also taxes are leaks by extra
income and will be considered as extra
income and as exogenous in this model.
The Goods Market and the IS Curve
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A step further is that the interest and output, both exogenous variables, will be explained
together. Normally we put the output on the horizontal axis, and the interest on the vertical
axis. By this we could see the effect from the output when the interest changes. If the
interest decreases, the investments will raise. Followed by that the Desired Demand (DD)
will shift upwards and will the equilibrium output increase. The relation between the real
interest and the real GDP is show by the IS-Curve. The IS-Curve consist the combinations
of interest (i) and output (Y), whereby the Goods Market is in a equilibrium. This curve is
downwards sloping, which means that a raise in the interest will cause a decrease in the
GDP.

Slope
The IS-Curve is less steep if the sensitivity of a change in the interest rate is higher. This
because that the shift of the Desired Demand curve will be bigger. Also is the IS-Curve
less steep if there is a bigger multiplier, which means a bigger raise of the GDP.
Points of the IS-Curve
There isn’t any equilibrium at the Goods Market at points which aren’t on the IS-Curve. At
the right side of the IS-Curve there isn’t enough demand (Excess Supply) and at the left
side of the IS-Curve there isn’t enough supply (Excess Demand)
Movements along or shifts of the IS-Curve
When there is a movement of the IS-Curve there is a movement of the IS-Curve in total,
while a movement alongside the IS-Curve just causes a movement of one point on the ISCurve. A Movement of the IS-Curve come because of changes in exogenous variables.
The IS-Curve moves upwards because of:
- A increase of government spendings
- A increase of foreign income, or a decrease of the exchange rate
- A increase of the wealth or a increase of the Tobin’s q
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A movement alongside the IS-Curve takes place if exogenous variables are kept constant
and a endogenous variable changes, like interest.

The Money Market and the LM-Curve
The real money demand depends positively on the output and negatively on the interest.
An equilibrium on the money market will be when:

L(Y, i) =

M
P

+ The LM-Curve shows the combinations of interest and GDP to let the Money Market in a
equilibrium, given the price level and the exogenous variables.

Slope
The LM-Curve has a increasing slope at a constant money supply. A higher interest lets to
a higher output. The slope goes steeper if the money demand reacts more strongly on the
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GDP, which is called the transaction motive. Also, the slope goes more steep if the interest
sensitivity of the money demand is smaller. This we call the speculation motive.
Points of the LM-Curve
If the points doesn't lie on the LM-Curve, there isn’t a equilibrium on the money market. At
the right side of the LM-Curve is the money demand bigger than the money supply (excess
demand) and on the left side the money supply is bigger than et money demand (excess
supply)
Movements along or shifts of the IS-Curve
When a exogenous variable changes, the LM-Curves shifts. The LM-Curve shifts if the real
money supply changes. If the real money supply increases there is a new equilibrium
between the money demand and money supply, and the whole curve will move towards
that point. If the money supply will stay constant, but the interest changes, there is a
movement alongside the slope.

The Taylor rule and the TR-Curve
Modern banks decides there interest rate on short run, so they influences the money
demand. The TR-curve is based on the Taylor rule.

i =i+b

Y −Y
Y
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The TR-Curve looks how the banks uses the interest rate as reaction on the changes in
the output. In contrast to the LM-Curve the amount of money isn’t constant any more. The
Central Bank provides the amount of money which the market demands at an x rate of
interest and chooses a point on the money demand
curve
Shifts of the TR-Curve
Shifts of the TR-Curves takes place if the trend
output changes or if the neutral or natural interest
changes. If the natural trend increases, the TRCurve shifts upwards.
Macroeconomic Equilibrium
In a IS-LM equilibrium there is as well a
equilibrium on the Goods Market as on the Money
Market. In a IS-TR equilibrium there is also a
equilibrium on the Goods Market as well on the
Money Market.
Differences between the models
The most important thing is that in a IS-LM model
the interest is decided by the money market and that the Central Bank decides in a IS-TR
40

model the interest.Beside that the Central
Bank uses with the LM-Curve a expansionary
or a restrictive policy (via increasing or
decreasing of the amount of money). The
Central Bank reacts with the TR-Curve on the
economic conditions via the chosen Taylor
Rule (expansive when the output is under the
trend, and restrictive when the output is above
the trend). The Central Bank chooses for a
expansive or a restrictive policy if it adjust the
Taylor rule, for example via a decrease or a
increase of the natural interest.
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Chapter 11
This chapter is about the capital flows in an open economy. The main focus of this chapter
will be on the output and the interest under flexible exchange rates
International Financial Flows
When the interest abroad is the same
as the interest in the domestic country,
there is a interest rate parity
condition. When the interest between
two countries is different, it is attractive
for foreign investors to invest in the
country with the highest interest. As
result of that the interest will decrease
and the interest of other countries will
increase. This continues until there is
a equilibrium and all the interest are
equal.

Income influences
demand for money

Goods
Market

Money
Market
Interest rates affect
aggregate demand

Real exchange
rates affect
aggregate
demand

International
capital
markets

Interest rates
i fl
influence
the exchange rate

Intterest rrate

International financial
markets -curve
The condition of the interest
rate parity condition is shown
When i i*, capital will flow towards
with help of the horizontal
the country with the higher returns
international financial
until returns are equalized.
markets-curve, IFM-Curve.
If there is no free flow of
i > i*
i*, capital
it l flflows iin
Financial
capital, this theory of interest
integration
g
ii*
rate parity doesn’t hold. When
line (IFM)
there will be looked to a small
i < i*, capital flows out
country, where the foreign
interest rate is exogenous and
the domestic interest rate is
constant. If there flows money
Output
into the country, the interest
rate is for a short moment
higher than the foreign interest. This will finally be moved to a new equilibrium. The IFMCurve shows where the equilibrium is on the international market.
Output and interest under a fixed exchange rate
At a fixed exchange rate the central bank fixes the rate of a currency. The result of this is
that the central bank the monetary policy loses and cant have influence on the LM-Curve.
Devaluation and Revaluation of a currency are still possible. With a devaluation the ISCurve shifts to the right. At a fixed exchange rate and a small open economy a budgetary
policy is effective.
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Intterest rrate

Output and interest under a flexible
exchange rate
The flexible exchange rate is decided
by the market, so by supply and
LM or TR
demand of an currency. Hereby the
Central Bank keeps the monetary
Financial
A
policy and can the bank influence via
integration
i*
the LM-Curve and via the TR-Curve. Inline
and outgoing capital flows influences
the height of the flexible exchange
IS
rates. If the interest is higher in the
domestic country compared to abroad
there will be a Capital Inflow, because
Output
it is good for investors to invest in this
domestic country. Following of that the
domestic currency appreciates and the foreign currencies depreciates. With a Capital
Outflow there is an opposite situation; investors invest in foreign country due higher
interest rate there. As result of that the foreign currency appreciates and the domestic
currency depreciates.
Monetary Policy
At an open economy
with flexible exchange
rates the Central Bank
can use a monetary
policy to influence the
LM- or TR Curve. The
equilibrium in the LMTR model gives the
IS shifts left
equilibrium on all the
markets: The Goods
IS shifts right
Market, The Money
Market and the
International Capital
Market. With a
monetary expansion
via the LM-Curve the
money supply raises
and the LM-Curve
shifts to the right.
There will appear a
new crosspoint between IS and LM, whereby the domestic interest is lower than the
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Inte
erest ra
ate

foreign interest.
Capital will flow out
Capital outflows leads
the country which
to a depreciation of
will cause an
LM
the exchange rate
depreciation of the
LM´ net exports increase
exchangerate.
Because of this
depreciation the
IFM
A
C
demand for
i*
domestic goods will
raise and the ISMonetaryy policyy
is effective
Curve will shift to the
right. In the new
B
IS´
equilibrium is the
IS
output higher than in
the old situation.
This policy is
Output
effective. With a
20
monetary expansion
of the TR-Curve the interest will decrease, what will make the TR-Curve shift to the right.
The curves will move in the same way as in the past situation, so also this policy is
effective.

LM shifts right

S
LM shifts back to the left

Budgetary policy
Budgetary policy is also called a fiscal policy. With a fiscal expansion the government
spendings will increase, or the taxes will decrease. Because of that the demand for goods
will be simulated. Fiscal expansion is expressed by a shift to the right from the IS-Curve. In
the new equilibrium of the IS- and LM-Curve the domestic interest is higher than the
foreign interest. The exchange rate appreciates and the demand for domestic goods will
be inhibited. The IS-Curve shifts now back to the right, whereby the new equilibrium will be
as equal as the old one. In a small, open economy a budgetary policy isn’t effective.
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International Financial Shocks
When the interest in the foreign countries changes, there will be also an effect on the
economy. If the foreign interest increases/decreases, the IFM-Curve shifts upwards/
downwards. When the foreign interest increases and get higher than the domestic interest
there will take an capital outflow place. The exchange rate depreciates, which will lead that
the IS-Curve will shift to the right and the output increases.

Effect on real GDP
Exogenous change

Fixed exchange
rates

Flexible exchange
rates

Expansionary demand disturbance

Increase

No effect

Expansionary monetary disturbance

No effect

Increase

Increase in foreign interest rates

Decrease

Increase

Fixed exchange
rates
t

Flexible exchange
rates
t

Exogenous monetary instrument

Exchange rate

Money supply

Endogenous monetary instrument

Money supply

Exchange rate

Chapter 12
From the Keynesian Short Run to the Neoclassical Long Run
At the short run we assume the Keynesian
assumption that prices are sticky. In a Keynesian
model the prices are exogenous and is the output,
which react on the demand, endogenous.
At the long run we use the Neoclassical model.
They use the assumption that the prices are
flexible and that a change in the money supply
leeds to a change in the price levels. The money
supply doesn’t have any influence on the
production in thi model. When the money supply
(exogenous) increases, the demand increases so
also the production increases.
This is correct on the short-run so this is an
assumption of Keynes. Because the prices are
sticky on the short run, there is no direct increase.
On the long run the output decreases to the old
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level (trend0. The money supply hasn’t got influence on the output in the long run. Also the
prices will increase slowly to the old level, because on the long run the prices are flexible.
A increase in the money supply causes on the long run a increase of the price levels.
The

Phillips Curve

U

The Keynesians didn’t took
inflation in account in their
model. The
Phillips Curvesupply
Aggregate
adds inflation to the
Keynesian model. The
Phillips curve shows the
negative relation between
unemployment and
inflation. This is called a
Phillips trade-off, because
a low inflation causes a
high unemployment.

Unemployment

Infflation

Inflattion

(a) Phillips curve

The Okun Curve

Unemp
ploymentt

The Okun Curve shows the
negative relation
between
the
output
and
the
unemployment.
This
curve gives also the
(b) Okun‘s
Okun s law
connection between the so-called unemployment gap

U gap = U −U

, and the output gap

U

Y
Y

Output
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Ygap =

Y −Y
Y

. The Okuncurve can be shown with the
following formula, whereby h
is the reaction size of the on
the fluctuations in the GDP:

U −U = −h

Y −Y
Y

When the Phillips Curve and
the Okun Curve are
combined there will be a
positive relation between
inflation and output. This is
called the aggregate supply
curve.

Unemp
ploymentt

U

Unemployment

(b) Okun‘s
Okun s law

U
Y

Output

Disadvantages of the Phillips Curve
The basis
In the Short Run all prices aren’t fluctuating,
which means that it doesn’t care about
inflation. This while it does react on the
inflation in the Phillips Curve.
In the long run inflation is only set by the
growth in the money supply, not by the output
or the unemployment.
Beside that is the unemployment in the long
run equal to the trend unemployment and the
output is equal to the trend output. So the long
run Phillips- and supply curve must be vertical.
There are no trade-offs between inflation and
unemployment or inflation and output anymore. This together concludes that the Phillips
Curve only stands in the middle long-run.
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Wobbly evidence
A negative relation between unemployment and inflation didn’t hold in the seventies. At the
oil crises there was a high unemployment with a strong increasing inflation.
Prices and Costs
When there is a lot of competition, the possibility for companies to have influence on prices
are limited. Often you see here a imperfect competition, for example by production
differentiation, what goes together with Market Power. With this Market Power companies
still can have influences on there prices. This they do by Mark-up Pricing, which means
that they can be above the marginal product cost (MPK) and that they can make more
profit. To know the production cost the companies look to the unit costs. This are the total
production cost divided by the produces products. It is also important for producers to
know the cost of labour. This can be set with the help of the GDP and so with this following
formula:

Real unit labour cost =

Nominal unit labour cost WL
Wage bill
=
=
Nominal GDP
PY
Nominal GDP
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The Battle of the Mark-Ups
Mark-up pricing means that firms set the price of goods as much as they can above there
nominal unit cost. Example: θ = 0.3 means that the price is set 30% above the nominal
labour costs.
When we assume that only labour costs are important, we can make a price-function
whereby the profit will be maximal.
θ = Mark-up
P = price
MC = Marginal Cost
W = Wage
L = Labour
Y = Output

P = (1+ θ )MC = (1+ θ )

WL
Y

Wages plays an big role with price-calculations and can be decided after negotiations
between employers and employees. Because the employee is often financial depended of
the employer, employees often unite in a labour-union. The labour-unions do the
negotiations with the companies with account to the height of the nominal wages. The
nominal wages can be calculated with this formula:

W = (1+ γ )sL

Y e
P
L

W = Nominal Wage
γ = Mark-up of the wage-share
Y = output
L = labour force
Pe= expected price level
Hereby is γ the Mark-up of the wage share. This depends on the conjunction and the
wage share itself. When γ >0, than the agreed labour share is bigger than the normal
wage share. The final battle of the mark-ups is about the battle between the mark-up of the
marginal cost and the mark-up of the wage share. If the function of the price and the
nominal wage function is putted together, there exist a new price function:

P = (1+ θ )(1+ γ )sL

Y e
P
L

Cyclical behavior of Mark-ups
Inflation is the change of the price level. If we keep the Mark-ups in account the inflation
exist of the battle of the mark-ups and the expected inflation. In formula it gives:

π=

Δθ
Δγ
+
+
πe
(1+θ
)
(1+
γ ) Expected inflation

Battle of mark-ups
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The mark-up of the wage share γ is pro-cyclical, which means that it moves with the
conjuncture. Also the total mark-up is pro-cyclical. Considering the cyclical behavior of the
mark-ups, the relation is:

π = π + aYgap = π − bU gap
In this formula gives π the underlying inflation. The underlying inflation is a mixture of all
the expected inflations together. This relation is being added to the phillips curve, whereby
inflation expectations are also taken into account.
More on the Underlying Rate of Inflation
Generally non-labour cost grow together with the labour cost. Mostly we do not have to
take other production cost into account. But, there are situations whereby the non-labour
cost does not move equally with the labour cost. Changes in the non-labour cost can come
because of shocks in the import prices of intermediate inputs and raw materials (Oil
prices). Also changes in taxes and regulations can be an reason for changes in the
production costs. If the production costs are being influenced than we talk about a supply
shock. Demand shocks, s, are shown in the Phillips Curve with the expected value of 0.
The shocks can be as well positive as negative. If the Oil prices decreases, there is a
positive shock. At an increase there is a negative shock. This supply shocks can be added
at the Phillips Curve, what gives us the expectations-augmented Phillips Curve. This is:

π = π − b(U −U) + s
The extensive Phillips-Curve
With the Extensive Phillips-Curve we can explain the instability in a certain period. There
are lots of different factors who influences inflation
- cyclical labour market conditions
- The underlining inflation
- The level of equilibrium unemployment
- Supply shocks
The short-run and the long-run
For every value of the underlying inflation and the equilibrium unemployment there is a
value on the short-run Philips Curve. There is a trade-of between unemployment and
inflation. But, there is no permanent trade-of. When the underlying inflation increase, the
short term Phillips Curve moves upwards. On the long term the supply shocks are equal
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to zero and the unemployment is equal to the equilibrium unemployment. This means that
on the long term the inflation is equal to the underlying inflation. The Phillips-Curve is
therefore also in the extensive form still vertical on the long run. There is on the long run
no trade-of between inflation and unemployment
Aggregate Supply Curve

The extensive Phillips Curve can be substituted in the Okun ‘s curve to get a different
Aggregate Supply Curve:

π = π + aYgap + s
Phillips curve:

π


actual inflation

=

π


underlying inflation

+

bU gap


cyclical demand pressure

+

s

supply shock
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On the short run the aggregate supply curve is increasing. When et inflation is increasing,
the output increases as well. On the long run the curve is vertical because the output is
than equal to the trend output and there cant be supply shocks.
Movements
Movements of the Phillips Curve or Aggregate Supply Curve take place due changes in
exogenous variables. Movements in this curves can take place due:
- The underlying inflation
- The equilibrium unemployment
- The trend output
- Supply Shocks

Chapter 13
In this chapter the AS-AD model will be explained more. This model shows that the
Aggregate Demand Curve (AD) is decreasing. How higher the inflation, how lower the
Aggregate Demand. The Aggregated Supply (AS) is explained in the previous chapter. In
the short run this curve is increasing and there is no trade-off between inflation and output.
In the long run the AS-Curve is vertical.
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Aggregate Demand and Supply under
flexible exchange rates.
Under flexible exchange rates the aggregate
demand reacts on inflation, but in a different
way than with fixed exchange rates. The
Central Bank can now use their monetary
policy and are the nominal exchange rates
endogenous.
The Fisher Equation
Nominal and Real Interest Rates are not
similar to each other. The Fisher Equation
shows that the nominal exchange rate is equal
to the real interest rate + the expected value:
e

i = r+π

This principle helps banks to decide which
interest rate to use. This is commonly the
same as the nominal inflation, by this
The Aggregated Demand (AD) in the long run
The Central Bank has full control over the monetary policy by setting up directly the
interbancaire interest, also called the neutral interest. This is the interest which the bank
uses to borrow/lend money from other banks (inter banker interest rates). The Central
Bank uses therefor the Taylor Rule to decide the interest rate. With help of this rule the
central bank stimulates the inflation and output. When these units increases the interest
increases, if the interest decreases and the output and shall the interest being decreased
and so also the interest rate will be decreased:

i = i + aπ gap + bYgap
The Aggregated Demand (AD) in the short run
The Central Bank uses monetary policy as reaction on the changes of the inflation. On the
short run the TR, IFM and IS -Curves crosses each other. If the inflation increases and the
target value is stayed the same, the nominal interest increases becahse of the Taylor Rule.
The TR-Curve shifts upwards, but at the same time the demand decreases and the ISCurve shifts downwards. This reaction on the inflation shows that the AD-Curve is
downwards sloping in the short run. Movements of the AD-Curve do only appere if the
inflation target or preferences of the bank has been changed with respect to the Taylor
Rule.

Yt = Yt − A(π t − π t ) + Bεt
The Complete Model
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On the long-run there is a equilibrium in the point where the short run AS- and AD curve
crosses each other and where also the long run AS- and AD-Curves crosses. The long run
AD-Curve is fixed at the inflation target. If this increases, the long run AD-Curve shifts
upwards and there arises a new long run equilibrium.
The AD-AS Model
Lags
On the short run the prices are fixed, so the AS-Curve stays on the same spot. Disturbing's
in the demand only leads after one or two years to changes in the output and it takes a
year longer before the inflation reacts. When the inflation reacts on the changes in the
underlying interest, the short term is over and the middle-long term starts. If the inflation
is higher than the onderlying inflation, the AS-Curve shifts upwards.
Supply Shocks.
The AS-Curve shifts also due supply shocks (see chapter 12). With a positive shock the
curve moves downwards, at a negative shock the curve moves upwards IF the economy
get hits by a negative shock we can have a stagnation. This is a situation where as well
the inflation as the unemployment rises. With this the economy gets out of balance. The
government can solve this in two ways:
- The government can choose to solve the unemployment with a Expansive Policy. By
stimulation of the demand the AD-Curve shifts upwards and the economy will get back in
his old position in the long run. A disadvantage is that there is a higher inflation.
- The government can also choose to solve the high inflation and have a Restrictive
Policy. In that case the supply will be decreased and the AD-Curve moves downwards.
A disadvantage is that the economy gets into a recession.
Demand Shocks
It is for policy makers more simple to react on exogenous movements in the demand. At a
negative demand shock the AD-Curve shifts downwards. Now we speak of a negative
output gap. By as well a monetary as a budgetary policy the AD-Curve can be moved
back.

Chapter 14
How Asset Markets Work
There are many different financial markets. There is a:
- Money market
- Stock Market
- Bonds Market
- Exchange Market
- Different markets for different goods
All the financial markets have common characteristics:
- Financial assets are durable
- The stock is importend
- On all the markets there is a good organized, computer-controlled trade in standardized
goods
Some implications:
- The tradable assets doesn’t perish
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- Because the market is nearly perfect that supply = demand so there isn’t any stock
formation
- Durability implicates that the future value plays a big role. Markets are forward looking
- Decisions of traders are based on future expectations
- Traders are confronted with uncertainties
- Change in expectations or rumors can influence the supply/demand.
The Functions of financial markets
Market Interest is the
amount of money in return
whereby the individual is
prepared to lose his money
50
5.0
now, but to receive it back
Interest
later in the future. On the
rate
short run this is decided by
the banks, in the long run by
4.5
the market.
The Yield Curve Shows
how the interest fluctuates
4.0
within time. A increasing
yield curve means that the
long-run interest is higher
than the short run.
3.5
0
2
4
6
8
10 12 14
According to the Non-Profit
Rule all the same financial
Years
investments have the same
interest. This implicates that there are no extra arbitrage possibilities.
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Markets for risk
For an risky investment, you get payed extra, called the Risk Premium. Risks increase by
time, so also the risk premium. With a diversification will the risk be spread.
Prices and returns
Bonds
A Bond is a debt from a company towards you.

P
V

i

Description of the payment stream

Price in euros given
yield i:

A. One y
year pure
p
discount bond p
paying
y g1
euro at end of year
B. Two year pure discount bond paying 1
euro at end of 2nd year
C. Ten year pure discount bond paying 1
euro at end of 10th year
D. Consol paying 1 euro per annum, forever

An increase in i

1

Yield given
price P:

1
1
P

1 i
1

1 i
1

2

1 i

10

1
i

present value of V
V
1
P

1
P1 2
1
P 1 10

1
1

1
P

lower P

Stocks
A stock is ownership of a listed company. With the non-profit rule we can calculate the
price of the stock, which depends on the profits of this risky investment. This profit, i, must
be equated to the expected profit of a stock. The expected profit of a stock consist the
capital gains and the dividend. The price, q, can be shown as:

qt =
qt

dt + qt+1
1+ r

= today’s stock price

dt

= today’s dividend
qt+1
= tomorrow’s stock price

1+ r = present discounted value
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i

dt
qt

i

qt

dt

qt

qt
1 i

qt / qt

1

1

qt

1

q0
t 1

1 i

1

d t 1 qt 2
(1 i e t 1 )

t

dt

Arbitrage
Arbitrage is making profit without
additional risk. 3 types of arbitrage:
- Yield Arbitrage: Can be used with
to risk free government bonds with
different dividends. By buying the
bond with the high dividend and
selling the bond with the low
dividend the prices will change. By
that change the dividend of the bond
with the high dividend will decrease,
and of the low dividend bond will
increase
- Spatial arbitrage: When you trade

DKR
$
8.0

Next I
bought $1
with my €1

€
$

With my $1
I buyy
8 DKR.

1.0

8.0

I bought €1
with my 8 DKR

DKR
€

I started with
8 DKR in my
pocket
k t
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the same good on different places on the world you can make spatial arbitrage, because
of price differences in the world.
- Triangular arbitrage: used a lot on the exchange market. When the relative prices of 3
or more valuta’s aren’t consisted you can make profit by trading in a triangle.

Chapter 15
The (foreign) exchange rate market
Currencies are financial assets who can be traded on the exchange markets, which has
the following aspects:
- there is no physical market, computer controlled
- Professional traders are trading
- Worldwide rules a couple of currency transactions, the so-called Vehicle currencies
- Many transactions are standardized and sell via the dollar
- Enormous amounts are trade on daily bases
Instruments
The Spot Rate is the interest which must be payed to exchange one currency against an
other. It is also possible to make an agreement today for a trade tomorrow, with an
forward rate as interest. This can also be combined, a so-called swap
Interest parity
At a interest parity the domestic interest is equal to the foreign interest. There are two
types of interest parities, the covered/hedged or non-covered
The covered interest parity
The covered interest parity is
the result of a arbitrage
t
t+1
without risk from between
domestic and foreign currency
dividends. By Hedging
(covering of the risk), the
exchange rate risk is
reduces to nearly zero.
There are 3 possibilities to
reduce the risk:
- The trader can make a
contract whereby he already
agrees on a forward rate (Ft)
Ft St
i i*
i* i
- The trader can trade in his
St
domestic bonds, instead of
the foreign bonds
- The trader can buy the foreign currency (St) and put that on the bank

Ft

St
St

The covered interest parity is:

1+ i =

St (1+ i*)
Ft
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Whereby:
1+ i = the interest you can get on domestic bonds after a year
(1+ i*) = the interest you can get on foreign bonds after a year

St (1+ i*)
Ft
= the interest you can get on a foreign bond after a year
St
= today’s value of foreign currency, the spot rate
Ft
= the foreign interest rate
The non-profit rule still exists, in a efficient market there are no arbitrage possibilities so it
would’t care for the trader where to invest.
When the forward rate of the foreign currency in the domestic currency is less worth than
the spot rate, there is a forward discount from the foreign currency. This is capital loss for
the investor. Meanwhile implicates that that there is an forward premium for the domestic
currency.
The uncovered interest parity
At a uncovered interest parity the
exchange rate risk isn’t covered with
help of hedging. When a trader
decide to invest in a foreign
currency the profit from that
investment will be exchanged next
year to the domestic currency in that
years spot rate (which is today
unknown). If the foreign currency
depreciates this year, the trader has
a loss, and if the foreign currency
appreciates this year than the trader
has a profit. Because the Spot Rate

t

i

St+1

i*

Ste 1 S t
St

i* i

of next year
is still unknown,
the trader will compare the
expectations of the future spot
rate.

t+1

Ste 1 St
St

t

t+1

This expected profit is shown as:

E(St+1 ) .
The expected profit in domestic

St (1+ i*)
E(St+1 )
currency is:
Also in this situation we have the
non-profit rule:

i* i

Ste 1 St
St

0.04 0.03

2.02 2
2

0.01
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1+ i =

St (1+ i*)
E(St+1 )
1+ i =

The expected appreciation is given by:

St (1+ i*)
E(St+1 )
When the expected spot-rate is
equal to the real spot rate, the
domestic interest will be equal
with the foreign interest. When
there is an expected
depreciation of the foreign
currency, the interest on that
currency will increase because
the traders need to be
compensated. (Risk
Premium)

The nominal exchange rate
on the short run
Nominal exchange rates
Ste 1 St
*
fluctuate a lot on daily bases.
i i
t
St
Just like other stock prices
these exchange rates are
forward looking. The changes in the exchange rate in the short run are unpredictable and
are in the so-called random walk process. Changes in the exchange rate come due:
- The interest rates of today and tomorrow
- The expected exchange rate in the long future (the long-run nominal exchange rate)

1 it
St

St
(1 it* )
e
St 1
1 it e
St 1
1 it*
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Chapter 16
1.1 Neoclassics versus Keynes – the role of expectations

This chapter is about the debate between Keynesians and Neo-Classicals
Demand Management
Neo-Classicals:
Expansive demand
policy has just a short
positive effect due a rise
in the output, but leads
in the long run to a
higher inflation. Besides
it will causes more
fluctuations around the
trend and is it useless
because the positive
effect will disappear by
the AS-Curve which will
move back to the trend.
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Inflatio
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ASt
ASt+1

t

Here: assume adaptive
expectations.
Underlying inflation =
previous y
p
year’s
observed inflation
ASt+n
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A
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1.1 Neoclassics versus Keynes – the role of expectations

Why does the short run AS curve shift?
Year t: ASt
t<

Un
Short run AS curve shifts downwards (to the right)
Year t+1: ASt+1
Un
t

Ut
t

t+1

t

Output gap

Keynesians:
Expansive demand
policy has effect; on
the short run the
prices are stable. So
due slow changes in
he prices and wages
the AS-Curve isn’t
steep and will a
movement of the ASCurve be slow. This
process will take to
lang and the demand
policy can assure
that the economy is
faster back to their
trend level.
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1. Neoclassics versus Keynes

Keynesians:

1.2 Neoclassics versus Keynes – expansionary demand policy

“In the long-run we are all dead”

Infflation

LAS
AS

AS

B

A

Starting point: left
off the
h LAS curve

C

1.2 Neoclassics versus Keynes – expansionaryAD
demand policy

Output gap (Y -Y )

Infflation
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Output gap (Y -Y )
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1.2 Neoclassics versus Keynes – expansionary demand policy

Neoclassics:

1.2 Neoclassics versus Keynes – expansionary demand policy

BUT…

LAS

Short-run: output gain

Infflation
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Starting point: on
the LAS curve

AD
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1.2 Neoclassics versus Keynes – expansionary demand policy
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Output gap (Y -Y )
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Long-run:

AS
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no output gain,
but higher
inflation
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Output gap (Y -Y )
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Infflation

1.2 Neoclassics versus Keynes – expansionary demand policy
As soon as
expectations are
correct: we are on
the LAS curve!

LAS
AS

AS

A

AD
D
0

AD
Output gap (Y -Y )

1.2 Neoclassics versus Keynes – expansionary demand policy

Keynesians

Neoclassics

Movements of the AS-Curve
The AS-Curve moves (decreases) if the inflation is lower than the underlying inflation. The
underlying inflation decreases as reaction as well. Because of this the cost of companies
decrease so there will be more demand for labour. By this extra labour the productivity will
increase and the short run AS-Curve will move to the right. The effectivity of the demand
policy is decided by the speed which the short run AS-Curve move to the long-run
equilibrium. This speed depends of inflation expectations.
Neo-Classicals think that the underlying inflation will be rapidly corrected, because of
rational expectations. The forward-looking component dominates then.
Keynesians think hat the backward-looking component dominates, so the underlying
inflation will be slowly corrected.
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The cost of inflation
Expansive policy goes with a higher inflation:
- Inflation has a negative effect on the income distribution. Inflation disturbs the relative
prices, like the real wages.
- Inflation affects the value of non-indexed assets
- Inflation affects the signal function of the prices, and therefore the efficiency of the
marketscycles and Macroeconomic policies
3. Business
Business Cycles:
There are different kind of business cycles:

Random
Shocks

Economic
System

C l
Cycles

3. 1 Business cycles and Macroeconomic policies
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3. 1 Business cycles and Macroeconomic policies
3. 1 Business cycles and Macroeconomic policies

Figure 16.06

Figure 16.06

There is an increase in the target
g rate of inflation
by the central bank
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further shift of AD
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3. 1 Business cycles and Macroeconomic policies

Figure 16.06

Further upward shift in underlying inflation and AS
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Lags
- Recognition lag: a lag with determine the problem
- Decision lag: a lag with taking the decision
- Implementation lag: a lag with tacking action after that decision
- Effectiveness lag: a lag with the effectiveness of the decision
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3. 2 Business cycles and Macroeconomic policies – policy lags

3. 3 Business cycles and Macroeconomic policies – political business cycles

Behavior of politicians

Outputt gap

3. 3 Business cycles and Macroeconomic policies – political business cycles

t1

t2

Election dates
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3. 3 Business cycles and Macroeconomic policies – political business cycles

Empirical evidence
4. Real business cycles

Conclusion

AD shifted left
AD shifts right
AD shifts right
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