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1. The basics 

In  this  chapter  I  will  introduce  the  most  important  terms  and  concepts  of 
macroeconomics. First, to the see the difference, we want to know what the definition 
of microeconomics is.
Microeconomics is  all  about  individuals  (consumers,  investors,  etc.)  and  their 
choices.
Macroeconomics looks at the whole economy or large parts of the economy. The 
aggregate level of income is the best indicator how an economy is performing:

- Nominal income is income expressed in currency at current prices. If you want 
to compare incomes or the evolving of an income over time, nominal incomes 
aren’t very good data to analyze.

- Real income is the purchasing power, the amount of goods that income can 
buy. 

Real income = Nominal income / Price Level

Inflation is the rate at which prices grow.

Macroeconomics’ main point is the level of incomes. Incomes flow to the  factors of  
production (labour, capital goods and natural resources), employed by firms for the 
production of goods and services. These goods are then brought to the market. Two 
major  problems can appear in this process. First, firms may not  use all available 
production factors, thus leaving some factors unused. The result is unemployment 
and  slack.  Second,  output  can  be  higher  than  demand,  we  call  this  insufficient 
demand.

Aggregate output is the value of all goods and service produced by the firms. There 
are two ways to measure: the expenditure approach (sum of all spending) and the 
income approach (sum of all incomes).

Suppose  there  are  only  two  actors  in  an  economy,  households  and  firms.  The 
households  bring  their  income  to  the  firms,  to  buy,  for  example,  food.  The 
households get their income from the firms in the form of wages.
In this simple model there are leakages (the reason why the domestic expenditures 
may be lower than the domestic incomes):

- savings of the households (S)
- taxes (T)
- the buy of foreign goods (IM)

There are also injections (the counterparts of the leakages described above):
- firms purchase capital goods, investing (I)
- government spending (G)
- foreigners that buy domestic goods (EX)
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Leakages and injections always match. It’s simple to see that this is true, when see 
the addition of stock to inventory as investment. If injections fall short of leakages, 
then the goods that are not sold must be put back in inventory, which we, from now 
on, see as an investment. In that way the injections increase, and so the shortfall will 
be compensated.

(S-I) + (T-G) + (IM-EX) = 0
(S-I) = domestic private savings
(T-G) = public net savings (budget surplus)
(IM-EX) = net imports, the balance of trade (more common is net exports: EX- IM)

Most countries in the world run budget deficits (so T<G) and private savings exceed 
private investment (S>I).

Quantity equation:
M * V = P * Y
M = Money supply
V = Velocity of money circulation
P = Price level
Y = Real income

If the velocity of money circulation stays the same and the money supply increases, 
the price level or the real income has to increase. If the firms are producing at their 
maximum (case 1), so the output cannot change, real income stays the same and the 
price level increases. If the capacity limit is not reached (case 2), firms can increase 
their output. In this case, real income increases. 

The aggregate supply curve is a graph that shows how much output is produced at 
different price levels. On the horizontal axis the output is shown, on the vertical axis 
the price.

Looking at the above cases, in case 1 we deal with a vertical supply curve, the level 
of cars does not change when price changes. In case 2 we have a horizontal curve, 
the price stays the same as the income changes. The second case is an extreme 
exception. If the supply of money changes, the price level changes.

The government budget breaks up the variables G and T into subcategories. It also 
shows how a budget deficit is financed. 

The government can run into debt at a normal way, but also at a public institution: the 
central bank. 
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G – T = ∆DPS + ∆DCB

DPS = debt owed to the private sector
DCB = debt owed to the central bank
∆ = delta, the change of the variable over the preceding period
The  balance  of  payments breaks  up  the  export  and imports  into the categories: 
current account (CA), capital account (CP) and the official reserve account (OR). It 
also shows how an imbalance in exports and imports is being financed.

CA + CP + OR = 0

The current account measures the goods, services and transfers that go in and out of 
the country. CA = EX – IM. 
The capital account also records the flew in and out of the country. But this account 
is about financial assets, like bonds and stocks. CP = - ∆F (where F is net foreign 
assets,  domestic  holdings  of  foreign  assets  minus  foreign  holdings  of  domestic 
assets).
The  official  reserve account records the purchases and sales of foreign currency, 
made by the central bank. OR = -∆RES (where RES is central bank foreign currency 
reserves).

So,
EX – IM = ∆F + ∆RES
So if EX<IM, both sides must be negative. So there is an excess supply of domestic 
currency. We can balance this either by selling foreign debt titles (which lowers F) or 
the central bank can demand the required domestic currency (RES will be lower).
 
The central bank balance sheet:
Assets Liabilities
Government Securities (DCB) Currency in circulation (money supply, M)
Currency reserves (RES)

Buying bonds or foreign exchange can increase the money supply.

Mathematical models
In  macroeconomics  mathematical  models  are  used  a  lot.  Some  are  written  in 
equations, some in diagrams. Empirical tests look if the models are realistic.
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2. The Keynesian cross

The  main  goal  of  macroeconomics  is  to  understand  what  makes  incomes  differ 
between countries and what makes them grow (or decline) over time.  Steady-state 
income is the level of income that is generated if all production factors are being used 
at normal rates. The other key condition is that the economy’s capital stock is at its 
long-run equilibrium level.  Potential income is the income that, with current labour 
and capital, can be produced. Potential income can be brought back to steady-state 
income with the rebuilding of the capital stock. When the income fluctuates around 
the potential  income,  we are talking about the  business cycle.  If  the economy is 
operating  above  a  normal  capacity  level  is  called  a  boom,  below  is  called  a 
recession.  Output  and  income  move  cause  of  the  change  in  demand.  We now 
suppose that short run supply is horizontal, in other words: firms produce the amount 
of output that is demanded (at current prices). In the long run the AS curve is vertical.

Total expenditure = C + I + G + EX – IM (= aggregate expenditure = total income)
I = planned investment (Iu is unplanned investment)
T= net taxes (gross taxes minus transfers)
G = government purchases of goods and services (no transfers and interest payments)
Aggregate expenditure = all planned spending on domestic goods
Actual expenditure = all planned and unplanned spending on domestic goods

The determination of income, basic concepts
We first look at the four items that aggregate expenditure is built of:

- G = constant
- I = constant
- NX = EX – IM
- C = cY

Substituting this in the expenditure equation gives:
AE = cY + I + G + NX

With this new aggregate expenditure function, we can draw a diagram which plots 
this function and actual  expenditure against  income.  The equilibrium we get  is a 
demand-side equilibrium, because the output of the firm is depending on demand. 
The diagram is called the Keynesian cross.
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When the planning of spending changes: (see next page)

We have the following function for equilibrium income:
Y = (1 / (1-c))  * (G + I + NX)
So ∆Y = (1 / (1-c))  * (∆G + ∆I + ∆NX)

Then we get the government multiplier:
∆Y / ∆G = 1 / (1-c)

This means that an increase of government expenditure (G) by 1, will result in an 
increase  of  income  (Y)  of  1 /  (1-c).  The  same holds  for  the  other  the  variables: 
investment (I) and net exports (NX).

When the government raises its spending, firms will produce more to meet the new 
demand. To produce more, they need to hire more employees or let their employees 
work more. In both cases national income rises, part of this income will be spend on 
products of the firms. Then the story starts again, the firms have to produce more, 
etcetera.

The determination of income, realistic scenario
The previous discussion ignored taxes.  After the payment of  taxes,  gross income 
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reduces to disposable income (Y-T). The new consumption function is: C = c * (Y-T). 
We suppose taxes are proportional to income, so T = tY. We call t the marginal and 
average income tax rate. We let import also depend of income IM = mY. 
Now we got a new aggregate expenditure equation:
AE = [c * (1-t) – m] * Y + I + G + EX

So the line has become flatter. This is because of two leakages:  the tax leakage 
(taxes  reduce  disposable  income)  and  the  import  leakage  (payment  for  imports 
instead of domestic spending).
Equilibrium income (requiring AE=Y) can now be defined as:
Y = 1 / (1 – c(1-t) + m) * (G + I + EX)
Taking first differences, we get the new multiplier:
∆Y / ∆G = 1 / (1 – c(1-t) + M)

As you can see, the government can influence the national income in two ways: via 
the tax rate (t) and via the government spending (G). 
Tax rate down à disposable income up à multiplier up à AE steeper 
(the line goes left, but the intersection with the Y-axis stays the same) 

Is the consumption function that simple?
Most  of  today’s economists think consumers  try  to spread consumption,  and  the 
benefits of it, over their expected lifetime. Each consumption decision is only a very 
small  fraction  of  the  million  you  make.  Ideal  would  be  if  consumers  kept  their 
consumption fairly constant. This may not always be possible, because of the fact 
you can’t always get a loan. 

If we ignore this, we get the following consumption function:
C = 1/n * Y + 1/n * (Ye

+1 + Ye
+2 + Ye

+3 + Ye
+4 + ... + Ye

+n-1)
Ye

+i = expected income i periods from today in the future
If we take all the future incomes together, we get:
C = 1/n * Y + 1/n * Ye

+

How does this  model  cope  with  changes in income? Here,  we  have  to make  a 
distinction between a temporary change and a permanent change. In the first case 
the  expected  lifetime  income  only  changes  with  a  very  small  amount,  the 
consumption will shift a little upward or downward. In the latter case (a permanent 
change) the expected lifetime income changes with a higher  amount,  shifting the 
entire income pattern. 

The multiplier effect in the Keynesian cross of these two cases will also be different. 
With a transitory income change the multiplier effect will be very small, in the other 
case it will  be more significant. We can conclude that  exceptional  (not  expected) 
income leads to a different reaction than regular income. From now on, we have to 
ask  ourselves  whether  individuals  consider  an  income  change  permanent  or 
transitory.
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Investing and the interest rate
To say simple, for a firm it’s profitable to invest if it can earn a higher rate of return 
than the interest rate. This depends on the  capital costs, the costs of financing the 
capital goods.

The investment function:
I = a Ye

+ - b * i

Where a and b are constants and i is the current rate of interest. Investment depends 
negative on the interest rate: the higher the rate, the higher the capital costs (the 
financing will be more expensive, cause interest costs are higher).

Looking back, we conclude: large income changes can appear when autonomous 
expenditure changes a little.
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3. The IS-LM model

The LM Curve
Exchange rate = the price of one unit foreign currency in terms of domestic currency.
We define a money market in which there is a  demand for money and a  supply of 
money by the central bank.
Flow variable = a variable that is measured over a period of time, like consumption.
Stock variable = a variable that is measured at a point in time, like money.
For our analyze it’s better, if we want to measure the money a consumers holds, to 
talk about the average holdings during the entire month.
Demand for money = average holding of money by the consumers

Money demand function: L = k * Y – h*i
L = money demand
K > 0 money demand is positively related to income (income up, volume of planned 
transactions up, money held at the bank must go up)
H > 0 money demand is negatively related to interest rate (higher interest rate makes 
holding money more costly)

The money demand curve (in a graph with interest  rate  on  the vertical  axis and 
money demand on the horizontal  axis) is negatively sloped. It shifts to the right if 
income rises.

The supply of money (M) is determined by the central bank and it does not depend 
on the interest rate. The money supply curve (in a graph with interest rate on the 
vertical axis and money supply on the horizontal axis) is therefore vertical. It shifts to 
the right if money supply increases.

We assume that the price level  is fixed, so L and M are respectively real  money 
demand and real  money supply. The money supply (normally a nominal  variable) 
loses value if the price level rises, but for the moment we say the price level is fixed 
at P = 1. Now L = M in equilibrium. 

We see  in  figure  2  (see  next  page)  that  if  the  interest  rate  is  higher  than  the 
equilibrium level  individuals  do  not  demand  enough  money,  then  money  supply 
exceeds demand. At an interest rate below the equilibrium an excess demand for 
money exists.

If income rises, desired money holdings increases.  The L curve shifts to the right 
(and up). Now we got a excess demand, to offset this, the interest rate needs to rise 
to get a new equilibrium. We can try this process for every level of income, and then 
we get a curve that shows us for which income level we get which interest rate. Put 
these  values  in  a  graph  and  we  get  a  (upward  sloping)  LM-curve which  thus 
combines all points at which money demand L equals given money supply M.
LM-curve: i = (k/h) * Y – M / h
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When the money supply goes up, the LM-curve shifts to the right (down).

The IS Curve
The real exchange rate (R) is the ratio between the price of a bundle of goods abroad 
and at home. Purchasing power parity (PPP) is the exchange rate EPPP that equates 
prices abroad and at home in domestic currency. If the real exchange rate is lower 
than PPP it is cheaper to buy goods from abroad. You can see that imports rise as 
the exchange rate falls. 

The formulas are:
R = E * Pworld / P
EPPP * Pworld = P
The import function becomes:
IM = m1 * Y – m2 * R
In the same way, the export function becomes:
EX = x1 * Yworld + x2 * R

The exchange rate is positively related to the export. If the exchange rate rises (a 
depreciation), it becomes cheaper for other countries to buy our goods.

IS-curve: i = - (1-c+m1) / b  * Y + (x2 + m2) / b  * R + (Ī + G + x1Yworld) / b

This formula is obtained from the equation of the goods market equilibrium:
 Y = cY + Ī – b * i + G + EX – IM and then using the new import and export function.
The curve shows the combinations of income and interest for which the expenditure 
equals the output. The curve slopes downward, cause the coefficient in front of Y is 
negative. The coefficient in front of R is positive: a real depreciation stimulates the 
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export and thus income. The last term on the right of the equation shows that an 
increase in autonomous expenditures shifts the curve up.

The slope of the IS-curve depends on the term in frond of Y. The larger c is, the 
flatter  is  the  line.  The  larger  m1 is,  the  steeper  is  the  line.  When an  income  is 
permanent (c is large), the IS-curve will be flat. An income increase that is seen as 
transitory, the IS curve looks steep. In the second case, the influence of a interest 
rate reduction is much less. This is because in this case there are less second- and 
third-round effects.

IS-LM model without export or import
We now start with the discussion of the IS-LM model. To simplify, at the moment, we 
ignore imports and exports. In this way, we do not have to look at (the influence on 
the economy of) exchange rate changes. The IS-curve we get is the following:

I = - (1-c) / b  * Y + (Ī + G) / b.

You see that there are fewer leakages and injections. Exchange rate, foreign income 
and the marginal propensity to import are ignored cause they only have to do with 
exports/imports. The slope of the curve stays the same, but the new curve is flatter. 
Because there are no imports, less income flows out of the economy. It follows that 
the multiplier is larger.

If we plot the IS- and LM-curve in one graph, there’s one point where both markets 
are  in  equilibrium  at  the  same  time.  Here  the  entire  economy  (still  ignoring 
export/import) is in equilibrium. 

Imagine that the economy is on a point not on the both curves. For example below 
and to the left of the equilibrium. Now there will be pressure on the interest rate, as 
well as on the income level, to rise. Both will increase and the economy moves into a 
macroeconomic equilibrium.

Monetary policy
With monetary policy the government can influence the level of income. It can be 
done directly, by purchasing or selling bonds. Or indirectly by setting interest rates. 
From now on if  we  say  monetary policy,  we  talk about  the  direct  method. If  the 
central bank increases the money supply, the LM curve shifts to the right. Cause the 
market  must be in equilibrium a rise in supply will lead to a same increase of the 
money demand. This will  happen via an increase in income or  a decrease in the 
interest rate, or both. When the money supply had increased, there is excess supply 
of money. Individuals do not want to hold that much money, for their given income 
level. So the demand will be low, therefore the price decreases, in other words: the 
interest rate goes down. This makes investment projects cheaper,  investment will 
rise. This raises income. This process continues until  a new overall equilibrium is 
reached, thus with a lower interest rate and a higher income. The flatter the IS-curve 
is, the higher the reaction on monetary policy.
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Fiscal policy
Also with fiscal policy the government can influence the level of income. But now via 
the spending an taxes of the government. The IS curve moves to the right when the 
spending is increased (higher interest rate, to compensate with less investment or 
firms must produce more to fill in the gap). 

When  the  government  spending  is  raised,  firms  experience  that  demand  is 
increasing.  They  decide to produce  more,  this raises income.  But  now get more 
money and thus want  to hold more  money than banks can supply at  the current 
interest rate. When demand is higher than supply, the interest rate will go up. The 
last effect is called crowding out, because it squeezes some investment out of the 
picture. So the income will not increase as much as the first effect shows us. The 
steeper  the  IS  curve  the  less  sensitive  is  the  investment  demand  and  thus  the 
smaller is the crowding out effect.
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4. Exchange rates and the FE curve

The world economy is growing much more open than it used to be. In this chapter 
we’ll  look  at  the  exchange  rate  and  the  balance  of  payments  of  countries,  the 
importance of both grows with the openness of modern economies. The exchange 
rate is determined by the supply and demand in the foreign exchange market. In that 
market,  foreign  currencies  are  traded.  To  put  simple,  foreign  exchange  is:  all 
currencies other than then domestic currency. The balance of payments is the record 
of all the international transactions of a country. At the same time this is a record of 
foreign exchange market transactions, because a country needs a foreign currency 
to purchase goods in another country. The balance of payments is in equilibrium in 
all countries, when the foreign exchange market is in equilibrium.

The  purchase  of  domestic  currency  is  a  credit  (positive)  item in  the  balance  of 
payments. The sale of domestic currency is a debit (negative) item. Both terms have 
to be equal, the demand for domestic currency always equals the supply. This means 
that the foreign exchange market always clears.

BP = CA + CP + OR = 0
This holds because of the double-entry bookkeeping. So we’re saying the balance of 
payments is always zero, a balance of payments deficit occurs when there would be 
an imbalance if the central bank had not participated in the foreign exchange market. 
It is equal to the official reserve account with a negative sign (BPsurplus = -OR).
So,  we  can  see  the  extent  of  central  bank  involvement  in  the  foreign exchange 
market. At the same time we see to what extent the exchange rate is left to market 
forces alone. Because under an ideal system of flexible prices, the central bank does 
not intervene and the official reserves account is zero.

The FE Curve
In the last chapter we left the exchange rate out of the discussion. Now we want to 
put this in and let the foreign exchange market be part of the analysis. The market is 
in equilibrium when: CA + CP = 0, this holds for the case of flexible exchange rates 
(OR = 0).

The current account
The  current  account  records  the  import  and  export  of  goods  and  services.  Net 
exports are the difference between the value of exports and the value of imports:

CA ≡ NX = EX – IM = x1 * Yworld + x2 * R - m1 * Y + m2 * R

If now let  world income and real  exchange rate be given, then there is only one 
income level which balances the current account. We can find this value by setting 
CA = 0 in the last equation:
Y = x1 / m1 * Yworld + (x2 + m2) / m1 * R

Looking closer to this equating you can see that income will increase with rising world 
incoming and a real depreciation of the currency.
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The capital account
The capital account tracks how capital flows from country to country. Investing in the 
home  country  gives  an  annual  return  of  the  interest  rate  times  the  investment. 
Investing in another country gives an annual return of the foreign interest rate plus 
the percentage change of the exchange rate. If investors are risk neutral (indifferent 
between payment of 10 and lottery with chance of 50% to win 20 and a chance of 
50% to win 0) they are indifferent between domestic or foreign bonds if:

I = iWorld + (Ee
+1 – E) / E

This equation is called the  uncovered interest parity. With uncovered is meant: the 
speculation factor Ee

+1 on the right side of the equation. An interest rate deficit (i < 
iWorld + (Ee

+1 – E) / E) moves the capital account into deficit cause investors want to 
move their wealth into foreign bonds. The capital account depends on the interest 
differential:

CP = κ (i – (iWorld + (Ee
+1 – E) / E)

So the higher the domestic interest rate is, the higher the surplus. If κ is very large, 
capital  flows  respond  very  strongly  to  opening  interest  differentials.  In  a  graph 
(income  horizontal,  interest  vertical)  the  combination  of  both  account  equations, 
named the  FE curve is an upward sloping line. An increase in income will lead to 
higher imports, turning the current account in a deficit. To compensate this, a country 
needs to export more interest-bearing assets, this will happen with a higher interest 
rate. On the FE curve the capital account and the current account are in equilibrium. 
When capital is perfectly mobile, every little difference between domestic and foreign 
returns lead to a complete capital move from one country to the other. For practical 
purposes it is best to assume that in this case the FE is horizontal. An increase in 
income  will  lead  to  higher  imports,  turning  the  current  account  in  a  deficit.  To 
compensate this, a country needs to export more interest-bearing assets,  this will 
happen with a higher interest rate.

After some rearranging the general FE curve becomes:

I = iWorld + m1/κ * Y – x1/κ * YWorld – (m2 + x2) / κ * R

This is the function that gives the combinations of income and interest for which the 
foreign exchange market  is in equilibrium.  If  κ  is very large the other coefficients 
become very small. The slope of the curve shrinks, in this way the world income and 
real exchange rate have very little influence on the position of the FE line. Letting κ -> 
∞, simplifies the function to i = iWorld.
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All markets clear
We now want to find a unique macroeconomic equilibrium. In our model, we got three 
endogenous variables: the interest rate i, the exchange rate R and income Y. If we 
start with the FE curve, the only way for a equilibrium is if the domestic interest rate 
equals the world interest rate. Knowing the interest rate, we can add the LM curve, 
which gives us exactly where equilibrium income Y0 must  be.  Now to add the IS 
curve, we have to know that for each exchange rate there is a different IS curve. 
There’s always a curve that passes through the point where the two other curves 
intersect. The underlying exchange rate is the equilibrium exchange rate R0.

If the exchange rate is too high for the given (by the equilibrium of the FE and LM 
models) interest rate and income there is excess demand for domestic goods. This 
puts  upward  pressure  on  income  and  the  interest  rate.  This,  cause  of  the 
unattractiveness of a high interest rate, puts downward pressure on the exchange 
rate. This continues until the IS curve passes through the intersection. 

The curves in formulas with the endogenous variables on the left side
IS curve:
R = (1 – c + m1) / (m2 + x2) * Y – (Ī + G + x1YWorld) / (m2 + x2) + b / (m2 + x2) * i

LM curve:
Y = M / k + (h / k) * i

FE curve:
I = iWorld

The equilibrium values
Starting with the interest rate:

I = iWorld

Now we can find the income level:

Y = M / k + (h / k) * iWorld

Putting these two values in the IS curve, gives us the exchange rate:

R = (1-c+m1) / (m2+x2) * (M/k + h/k * iWorld) – (Ī + G + x1YWorld) / (m2 + x2) + b / (m2 + x2) 
* iWorld
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5. The Mundell-Fleming model

The model we discussed thus far is called the Mundell-Fleming model. 

Fiscal policy
Fiscal policy is all about policies related to the government budget, like government 
spending and  taxes.  IS-curve  goes  to  right,  if  government  raises  spending.  The 
multiplier gives the size of the shift. 

If the interest rate remains on the same level (that of the world interest), equilibrium 
moves  to  the  right.  But  here  the  money  market  is  not  in  equilibrium,  because 
individuals  want  to  hold  more  money  than  is  being  supplied.  Demand  exceeds 
supply, leading to upward pressure on the interest rate. But the interest rate cannot 
change, cause of the FE curve. If there is a very small increase in the interest rate, 
investors will want to shift all their money in domestic bonds. This is because the 
world interest rate is lower and the domestic rate turns out to be the highest in the 
world. To invest they need the domestic currency, the result is an excess demand for 
the currency.  The consequence depends on how the foreign exchange market  is 
organized. The question is:  is  the  exchange rate flexible or  fixed?  It  is  useful  to 
consider different exchange rate regimes separately for the effects of fiscal policy.
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Flexible exchange rates
If the exchange is only allowed to be influenced by market  forces, we speak of a 
flexible exchange rate. In this case the government is not intervening in the market. 
The price must change when there exists an excess demand/supply. If demand is 
very high, prices per unit of domestic currency go  up, it drives the exchange rate 
down. The domestic currency appreciates. Domestic goods now have become more 
expensive relative  to  foreign  goods.  More  foreign  firms  do  not  want  to  buy  the 
domestic  goods  anymore,  the  export  falls.  The  IS  curve  moves  to  the  left.  The 
economy moves back to his original position.

With flexible exchange rates and when capital is perfectly mobile, fiscal policy cannot 
influence  the  aggregate  income.  If  the  government  increases  expenditures,  the 
exchange will be forced to appreciate. Then, exports are reduced just as much as 
expenditures where increased. The process of the reduction of private spending in 
case of an increase in government spending is called crowding out. 

Fixed exchange rates
If the exchange rate is set on one value and the government is prepared to buy or 
sell any amount of domestic currency to compensate for excess demand/supply, we 
call the exchange rate fixed.

With fixed exchange rates, higher government expenditures shift the IS curve to the 
right. The increase in income will tend to push up the interest rate beyond the world 
interest  rate. The domestic currency becomes interesting; the result  is an excess 
demand.  The central  bank  now has  to supply an amount of  additional  money to 
compensate the higher demand.

We can see, because the exchange cannot appreciate (or depreciate) the IS curve 
cannot shift back. It remains at the position where it was after the increase of the 
government expenditures. Another thing that happens is the shift of the LM curve. 
Due to the foreign exchange market intervention of the central bank, the LM curve 
shifts, in this case, to the right.

Under  fixed  exchange rates  fiscal  policy  can influence the  aggregate income.  In 
short:
Government expenditure up -> income up -> demand for money up -> interest rate 
up -> domestic  bonds more attractive  ->  demand domestic  currency  up ->  extra 
demand is supplied by government -> LM to right -> Income has risen in this process 
and remains on this higher level.

Monetary policy
Monetary  policy is  about  manipulating  the  money  supply  (direct  method)  or  the 
interest rate (indirect method). Just like before, if we say monetary policy we mean 
the direct method.
Again,  to  see  the  influences  of  monetary  policy,  we  discuss  the  exchange  rate 
regimes separately. 

Benieuwd wanneer nieuwe studiematerialen uit worden gebracht? 
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Flexible exchange rates
The LM curve shifts to the right for increases in the money supply. Now, there is 
downward pressure on the interest rate, so international investors start to withdraw 
their investment in domestic bonds. A depreciation of the exchange rate is the result. 
This means lower real prices and in this way domestic goods and services become 
more attractive. Exports will increase. This process continues until IS intersects the 
new LM curve.
Under flexible exchange rates, monetary policy is in the driver’s seat. The policy is 
very effective at stimulating aggregate demand and income.

Fixed exchange rates
Also under fixed exchange rates the increase in the money supply shifts the LM to 
the right. This tends to push interest rates down and investors withdraw their funds 
from domestic bonds. Because they need foreign currency,  they start selling their 
domestic currency. In other words, they start supplying domestic currency, shifting 
the LM curve back to the left.
Under  fixed  exchange  rates,  monetary  policy  is  useless  in  the  Mundell-Fleming 
model.

Fixed exchange rates Flexible exchange rates
Fiscal policy Yes (FiFi works) No (crowding out)
Monetary policy No (intervention) Yes

Formulas

Flexible exchange rates
Y = M / k + h / k * iWorld

So two variables influence output:
- ∆Y = 1/k * ∆M 
- ∆Y = h/k * ∆iWorld

As you see, fiscal policy (changing G or T) does not influence equilibrium income.

Fixed exchange rates
R is now a policy variable:
∆Y = (m2 + x2) / (1 – c + m1) * ∆R
∆Y = 1 / (1 – c + m1) * ∆G

Interest  and income changes in the rest  of  the world spill  over  into the domestic 
economy:
∆Y = -b / (1 – c + m1) * ∆iWorld

∆Y = x1 / (1 – c + m1) * ∆YWorld

Benieuwd wanneer nieuwe studiematerialen uit worden gebracht? 
Kijk op JoHo.nl voor de verschijningsdata!



Summary Macroeconomics, part 1 (based on 3th edition)

Dynamic statistics
Thus  far,  we  only  looked  at  the  equilibriums  in  a  comparative  statistic  way,  we 
compared situations in which variables do not change any more. We did not analyze 
how long it’s going to take to reach the equilibrium.  Dynamic analysis does look at 
these  aspects;  it  looks  at  whether  equilibrium is  stable  and  the  way  from  one 
equilibrium to another. Dynamic analysis states  when output is where, comparative 
static analysis states where equilibrium goes.

Some variables adjust slowly, others fast. That’s why some markets clear quickly (or 
slowly) when pushed out of equilibrium. Financial markets, for example, clear very 
fast.  Interest  rates and exchange rates  adjust  quickly.  The goods market  adjusts 
slowly.  Firms  cannot  change  the  production  level  in  a  minute.  Also,  after  an 
exchange rate change, exporters and importers have to get out of existing contracts 
and relationships to find new suppliers or enter new markets. This may take extra 
time.

The economy is not always on the curves given in the model. It may well be off the IS 
curve for periods of time. To the left of the IS line, firms are experiencing an excess 
demand for and services, for this they will increase output. To the right of the line 
firms register that they are supplying too much and will reduce output.

Under fixed exchange rates, an increase in government expenditures, shifts the IS 
out to the right. If the income does not respond yet, the money and foreign exchange 
market remain in the old equilibrium. Only the goods market experiences an excess 
demand. Income grows a little bit,  so the central  bank has to supply some extra 
money by intervening in the foreign exchange market. This shifts LM somewhat to 
the  right.  This  process  continues  until  all  markets  finally  settle  into  the  new 
equilibrium.

Depreciation
Under flexible exchange rates, if LM moves to the right as a result of a money-supply 
increase, income had to increase to the new equilibrium level. This takes time and in 
this way no short-term equilibrium appears feasible. If we recognize depreciation in 
the model, we can solve this problem:
I = IWorld + (Ee

+1 – E) / E

The last term moves the horizontal FE curve up and down. For easy purposes, we 
can replace this term into: d(e* - e). The parameter d tracks the speed at which the 
exchange rate is expected to regress to e*.
Now, we get:

I = iWorld + d(e* - e)
This  equation  says  that  the  foreign  exchange  market  may  be  clear  for  different 
interest rates, if the interest rate is combined with the right exchange rate. If i is below 
the world interest rate this must be made up by an expected appreciation. For this to 
happen, the exchange has to rise above its equilibrium value. Then investors expect 
it to appreciate (fall) back towards its equilibrium value. 
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This  short-run  overreaction  of  the  exchange  rate  is  called  exchange  rate 
overshooting. It’s a key characteristic of flexible exchange rates.

What happens in the figure, in short:
Money supply up -> LM to the right -> equilibrium exchange rate up, because more 
money is being supplied - > FE curve  lower, cause market  only clears with  lower 
interest  rate  ->  current  exchange  rate  depreciates,  because  demand  for  bonds 
decreases -> now exchange rate is above equilibrium exchange rate -> prospects of 
future appreciation emerge. 

When e has raised enough to compensate for the higher world interest rate (open 
interest  parity) the money market  is in equilibrium again. Investors are indifferent 
between holding domestic or foreign bonds.

The IS curve has shifted to the right,  because of  the  real  depreciation. The real 
depreciation creates excess demand for goods, so income begins to rise. Demand 
for money increases; interest rate goes up and the exchange rate goes down. Now, 
appreciation expectations become smaller and the FE curve starts to move up again.
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Mundell-Fleming with full capacity
Until now, we discussed the standard Mundell-Fleming model. The firms can produce 
any volume of goods. This is not true for economies that operate at full capacity. Now 
we want  to look shortly at  the situation where  an economy that  is employing all 
factors of  production. We assume that  if the income exceeds equilibrium income, 
prices increase.

Again we discuss fixed (fiscal policy) and flexible (monetary policy) exchange rates 
separately. 

Fixed exchange rates
When government increases spending, IS shifts out to the right. The economy moves 
out  to  a  higher  output  level  for  a  while,  but  this income  level  exceeds potential 
income. So prices increase. This makes the real  exchange rate appreciate, which 
shifts the IS curve back to the left. Another new element to the analysis is the fact 
that  we  now talk about the  real money supply, so when the price level rises, the 
money  supply  decreases.  This  hold,  even  when  the  central  bank  leaves  M 
unchanged.  The  vertical  money  supply  line  moves  to  the  right.  Individuals  only 
accept lower money balances when the interest level increases. So the income level 
is the same at the new equilibrium, but the interest rate is higher now.

In fact, the situation described above is the same situation when the nominal money 
supply decreases and prices are constant. 

Flexible exchange rates
A money –supply increase shifts LM to the right. The domestic currency depreciates 
because there is downward pressure on the interest rate. The depreciation stimulates 
net exports, which shifts the IS curve to the right. Now, output capacity is reached, 
thus prices begin to rice. Real money supply is now lower, so the LM curve shifts 
back to the left. 

The  domestic  goods  and  services  become  less  attractive  because  of  the  higher 
prices. The domestic currency appreciates (exchange rate falls), and the IS curve 
shifts back to the left.

Slowly, the economy is moving back to its old equilibrium. Now, prices are rosen just 
as much as the nominal money supply and the exchange rate depreciated just as 
much as the price level rose. 
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6. Aggregate supply

Until now, we saw the aggregate supply curve as a horizontal line, this line we call 
the  extreme  Keynesian  aggregate  supply  curve.  It’s  called  extreme  Keynesian 
because of the fact that the production depends only on demand. Firms supply any 
output that is demanded. But price level never changes, so we now take a look at 
another supply curve: the classical aggregate supply curve. This curve is vertical; the 
output  stays the same,  no matter  what prices are.  In  other  words:  income never 
changes; only prices change. This also cannot be the whole story.

Potential output is what an economy produces if all available factors are used; this is 
the production when the labour market is in equilibrium. These factors can be split in 
to groups, namely capital K and labour L. The production function we get is:
Y = F (K, L)
FK, FL > 0 (meaning that output increases if K or L increases)
FKK, FLL < 0 (meaning that if one factor is held constant, increases of the other will 
lead to smaller and smaller output gains)

The last fact (FKK, FLL < 0) can be seen in a graph. For example if we hold capital 
constant  and make a graph with labour on the horizontal  axis and output  on the 
vertical axis. Then we get a curve like the curve of a root function. We call this the 
partial production function Y = F(K0, L). The marginal product of labour is the slope of 
this function. The marginal product of both capital and labour is decreasing.

The  labour  market is  the market  where the  supply and demand of  labour comes 
together. The supply in this market are the (potential) workers, the demand comes 
from the firms.

Demand in the labour market
Whenever firms think they can make higher profits with one worker extra, they will 
hire  one.  The  (extra)  output  a  new worker  produces  can  be  seen  in  the  partial 
production function. The slope of this function is the marginal production function, 
and this is also the  labour-demand curve.  As the amount of  labour increases the 
marginal product becomes smaller. This means that the value of hiring one more unit 
of labour becomes smaller and smaller. The firm keeps demanding more labour until 
the marginal product of labour falls below the real wage. Then the costs of hiring one 
extra unit exceed the benefits.

Supply in the labour market
Those who are able and willing to work are called the labour force. This is not a fixed 
number:  people’s  willingness  to  work  depends on  they  get  paid.  It’s  an  upward 
sloping curve, the more is paid, and the more people want to work. 
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This curve is in fact the  labour supply curve. Just like the employers’ demand, the 
workers’ supply depends on the real wage (w ≡ W / P), the nominal wage divided by 
the price level. Under perfectly flexible money wages, the price level does not affect 
the market-clearing real wage and employment. If the employment level is indifferent 
for prices, then output is one specific volume, no matter what the price level is.

Unemployment
Classic economists state that involuntary unemployment does not exist. Those who 
want to work for the given wage, find a job. This is statement is not a realistic one; 
hence, there’s is a lot of unemployment in European countries. How can there be 
unemployment? In other words, what is wrong with the classical model? Now, we will 
discuss the possible causes of the differences with reality of the classical view.

Minimum wages
Minimum wages are meant to help workers to guarantee a basic loan for everyone. 
But  there  are  side  effects  to  this  policy.  If  the  minimum  loan  is  set  above  the 
equilibrium wage, employers will demand less than in equilibrium. On the other hand, 
workers will supply more labour than they would do in equilibrium. As you see, there 
exists a gap between demand and supply; the gap is made out of people, who are 
now involuntary unemployed.

Tax wedge
The labour costs of firms are higher than the wage that  workers take home. The 
difference between these two  items is the  tax wedge.  Firms have  to pay  payroll 
taxes, because the existence of this tax, they can hire less labour. In other words, 
demand is lower than without the tax. Workers have to pay taxes as well, making 
them less eager to work at each negotiated wage rate. With a tax both demand and 
supply  curves  move  to  the  left  (wages  vertical,  labour  horizontal)  and  the 
employment level decreases. This unemployment is voluntary, all who do not want to 
work, do so voluntary.

Trade unions and monopoly
In the wage negotiating process, trade unions play a prominent role. Minimum wages 
are set for industries as an outcome of negotiating between a large employer and a 
trade union. These salaries are binding. The trade unions are a monopolist, and this 
fact brings it one problem: it cannot set both wages and employment level. It can try 
to negotiate for the best wages and let the workers supply as much as they want for 
that wage. In reality, it will choose a wage rate that best serves their interests. One 
assumption is that trade unions will try to maximize the wage sum:
S = L * W

The union indifference curve (for a given wage sum S’) is given by:
W = S’ / L

These curves are hyperbolas. The trade union maximizes the wage sum at the point 
of tangency between the labour demand schedule and an indifference curve. Again, 
there exists involuntary unemployment because the trade union labour supply curve 
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is different than the individual labour supply curve. 

The trade union does not want the same outcome of the market as it would be when 
they were not part of the bargain process. So probably they want to fight for higher 
wagers for their members. That’s why the trade union supply curve is more to the left 
than the individual supply curve. If the real wage rate does not decrease despite the 
involuntary unemployment, we’re dealing with a real wage rigidity.

Another important point to look at is the fact whether the trade union cares only about 
the employed members, the insiders, or also about the outsiders. If the outsiders are 
ignored,  this  means  that  the  employment  of  these  people  is  not  important.  The 
indifference curves of the trade unions must have a kink at the current employment 
level, here the curves turn horizontal. With a curve like this, whether extra outsiders 
are hired  or  not  could  not  compensate  for  lower  wages.  In  this  case,  when the 
economy is hit by a adverse supply shock and the labour demand curve is shifted to 
the left. Employment (and wages) will be reduced. But when the economy restores 
and there are negotiations, the union ignores all the workers who got the sack with 
the recession. Now the employment stays the same and the wages for the insiders 
are higher, but the difference between workers and those without a job increases. 
This  process  creates  collectively  voluntary  unemployment and  raises  individually 
involuntary unemployment.

Efficiency wage theory
Until now, we assumed that labour productivity depends on the amount of capital. 
The question is: is this really true? The efficiency wage theory argues that higher real 
wages will lead to higher labour productivity and thus lower costs per unit of output. 
Why would efficiency increase with real wage?

- Adverse selection. Workers know their own skills better than employers. So 
better workers are more likely to apply for jobs endowed with a high salary.

- Turnover costs. The costs of hiring (like screening, training new workers) and 
firing (like legal fees) workers are high. So if firms do not want workers to quit, 
they have to pay higher wages to reduce the incentive to leave.

- Shirking. If a firm pays the market wage, there’s no problem for a worker when 
he gets fired because  you  were  shirking.  The  same wage  can  be  earned 
elsewhere. If a firm pays a higher wage, workers do want to keep their job. 
Now,  if  a worker  gets the sack,  he won’t  find a job  quickly.  Why is that? 
Because of the higher wages the firms are paying now,  fewer workers are 
hired, so there is more unemployment.

- Nutrition. The better the workers are in condition, the better they work. This 
argument doesn’t hold (anymore) for industrialized countries.

- Fairness.  The  morale  of  people is  positively related  to  their  perception  of 
whether they are being fairly treated.

The efficiency wage theory states that as long as pay is low, effort rises faster than 
the  wage  rate.  Beyond  some  threshold,  extra  wage  increases  has  smaller  and 
smaller  efficiency  gains.  So,  the  slope of  the  graph  (effort  horizontal,  real  wage 
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vertical) is decreasing for points before the threshold level. 

Beyond the threshold the slope is increasing. So the unit labour costs curve (vertical: 
costs, horizontal:  real wage) is a parabola with a minimum at  the threshold. This 
wage rate, where unit labour costs are minimized is called the efficiency wage.

Model of efficiency wage theory
First we let:
Y = Y[x(w)L]
Y = output
L = labour input
X = labour efficiency, which depends on real wage w

And:
Profits = output – wage costs
Profits = Y[x(w)L] – wL

If  we  sketch iso-profit lines for  different  values of  profit and we know work effort 
increases with the real wage, profits are maximized by paying wx and Lx.

The wrong assumptions of the classical labour market
- All participants in the labour market posses perfect information.
- All transactions are in one place. There’s no regional dimension.
- Any firm can hire any unemployed worker with a job vacancy. In other words: 

labour is homogenous.
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The result of these 3 assumptions is a mismatch in supply and demand of labour, 
which leads to mismatch unemployment. When there is unemployment in equilibrium, 
due to institutions, this is called  structural unemployment. The unemployment that 
appears  because  of  the  time  it  takes  to  find  a  new  job  is  called  frictional  
unemployment.

The non-static labour force
The labour force never remains constant, it grows or shrinks and the composition 
changes. This depends on a few segments of the labour force:

- If entrants exceed exits, the labour force grows.
- If entrants into unemployment exceed exits, unemployment rises.
- If entrants into employment exceed exits, employment rises.

In a graph with Y on the horizontal axis and the price level vertical, the AS curve is a 
vertical line in the classical model. The less rigidities exist, the more to the right (the 
higher income) the curve is. Due to, for example, the tax wedge, the AS curve moves 
to the right. With only taxes there is no involuntary unemployment. Other rigidities like 
minimum wages en trade unions move the curve even more to the right. They also 
bring involuntary unemployment into the economy. 

Most imperfections make the real wage rise above the market clearing real wage. 
Because of the higher wages, less workers are employed, thus output will be lower. 
Price level changes cannot influence the unemployment,  because trade unions for 
example work with real terms.

New Keynesian theory of aggregate supply
In a real world, wages are not negotiated day by day. In the classical model this is in 
fact one of the main assumptions. But contracts for a fixed period of time point at a 
different reality. So for this model, we make two new assumptions:

- Negotiations fix the nominal (!) wage for the length of the contract.
- Firms can employ any number of available workers at that nominal wage

So there is one nominal wage rate, say W0. Firms and workers are negotiating about 
this rate, given price level expectations Pe. If prices are as expected, W0 will clear the 
labour market. If prices turn out to be lower than expected, the real wage is higher 
than anticipated. Labour is more expensive now, firms will reduce employment to LA. 
At the same time, the higher wage increases the labour supply, so there will be a 
substantial amount of unemployment. If prices turn out to be higher than expected, 
the real wage is lower than anticipated. Now, in theory, firms cannot find the number 
of workers they want to hire. But this holds only when the expected equilibrium was a 
full-employment equilibrium. In reality, firms will still be able to find workers.

P = Pe + λ (Y – Y*)
As we see, only unexpected price increases raise output beyond Y*, unexpected falls 
of the price level move output below Y*.
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7. The AD-AS model

Recall what we learned from the last chapter. When prices rise unexpectedly, firms 
will produce more to earn more. Also, higher prices mean lower real wages, the lower 
real wages are, and the more workers will be employed. More workers mean more 
output. That’s why the AS curve is positively sloped in a price-income diagram:
P = Pe + λ(Y – Y*)

In this equation, the further we move away from the current level of prices, the more 
imprecise this equation becomes. Probably, the AS curve is non-linear. Because, in 
the present equation, the same absolute increase in price, but not the same relative 
change, will lead to the same change in output.

If we assume that the natural logarithm of the price level ln P is linearly related to 
income:
Ln P = ln Pe + λ (Y – Y*)
And now letting p ≡ ln P, 
we get: p = pe + λ (Y – Y*)
Then, a given change in p indicates the same percentage change in P.

Demand-side equilibrium
Demand-side  equilibrium is  the  income  level  at  which  there  is  an  equilibrium, 
provided that firms supply all goods that are demanded. We now want to know how 
the price level influences demand-side equilibrium. Again, we have to answer this 
separately for the two exchange rate regimes:

Flexible exchange rates
Under flexible exchange rates, income is determined by the intersection between the 
LM curve and the FE curve. Leaving all other exogenous variables that affect LM and 
FE constant, an increase in the price level reduces the real money supply and thus 
shifts  LM  up  (to  the  left).  This  lowers  equilibrium  income.  If  there’s  a  real 
appreciation, net export will be lower and thus the IS curve moves to the left. As we 
see, income and prices are negatively related.

P = a – b * Y + other factors

If we put this equation in a graph, we get the AD curve.
These other factors are those factors that affect the positions of the LM curve and the 
FE curve. Because, as we noted earlier, under flexible exchange rates, income is 
determined by the point of intersection of those curves. The LM curve shifts to the 
right if the money supply increases, raising income for a given level op prices. If M 
rises, the AD curve shifts to the right.  The (horizontal) FE curve shifts up when the 
world interest rate or the exchange rate rises, raising income for a given level  of 
prices. So, if the world interest rate or the exchange rate rises, the AD curve shifts to 
the right. So the AD curve becomes:
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P = a –b * Y + other factors [M(+), iW(+), εe(+)]

Fixed exchange rates
Under fixed exchange rates, income is determined by the intersection of the IS and 
the FE curve. Now the LM curve becomes redundant, because the money supply has 
to adjust.
If price rise, the real exchange rate R = EPW/P appreciates (falls). This shifts IS to the 
left, because exports will decline and imports will increase (net exports will fall). In the 
same  way  as before,  income  falls.  Again,  we  can  conclude that  we  deal  with  a 
negatively sloped AD curve:

P = a – b * Y + other factors

The slope parameter  b  is different  from that  under  flexible exchange rates.  The 
difference between the two exchange rate regimes is the starting point. Under flexible 
exchange rates,  the real  money supply decreases because of the price increase. 
This again makes the real exchange rate appreciate (to let the money supply go back 
to its original value). Under fixed exchange rates, the real exchange rate appreciates 
due to  the  price increase.  Now,  the  real  money  supply has to  decline  to let  the 
exchange rate return to its original value.

Flexible exchange rates: AD curve for a given nominal money supply.
Fixed exchange rates: AD curve for a given nominal exchange rate.
Both exchange rates: a move down the AD curve leads to a rise in the real money 
supply and the real exchange rate.

The ‘other factors’ are now different from the case of flexible exchange rates. Now, 
these are the factors that affect the IS curve or the FE curve. The IS curve shifts to 
the right for rises in world income, the exchange rate, government expenditures or 
tax policy and the world price level. This shift raises income at a given price, thus the 
AD curve shifts to the right.  The (horizontal) FE curve moves up, for increases in the 
world interest rate and the expected depreciation. Under fixed exchange rates, the 
equilibrium moves along the (downward sloped) IS curve, so the higher the FE curve, 
the lower the income in this case. The complete AD curve under fixed exchange 
rates becomes:

P = a –b * Y + other factors [E(+), PW(+), G(+), YW(+), iW(-), εe(-)]

Again, this holds only in the neighbourhood of the current price level.

Let’s look again at flexible exchange rates. Under this regime prices affect aggregate 
demand because they affect  the real  money supply. For  this holds,  for  the same 
percentage  change in the  real  money  supply,  there should  always  be  the  same 
percentage change in output response. So we’re dealing with a non-linear AD curve. 
We can solve this ‘problem’ with the use of the logarithm of P and its relationship with 
income. Ignoring the constant term, the AD curve now becomes: 
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- p = m – b * Y + h * (IW + εe). 
Where p ≡ ln P and m ≡ ln M.

Now,  we look at  fixed exchange rates. Under this regime prices affect aggregate 
demand because they affect  the real exchange rate.  For this holds,  for the same 
percentage  change in the real  exchange rate,  there should always  be  the  same 
percentage change in output response. So we’re dealing with a non-linear AD curve. 
We can solve this ‘problem’ with the use of the logarithm of P and its relationship with 
income. The AD curve now becomes:

- p = e + pW – b * Y + γYW + δG – f(iW – εe)
Where e= ln E and pW = ln PW

The AD-AS Model
Now, we put our AD and AS curves together to analyse economic policy options. 
First we recall what we know.

Flexible exchange rates:
AS curve: p = pe + λ (Y – Y*)
The AS curve moves up as the expected price level rises. This is because if trade 
unions expect prices to rise, they will demand higher nominal wages. Then firms can 
produce less output at any given price. As we move up a given AS curve, the real 
wage decreases, this makes labour cheaper and so firms can hire more workers and 
thus produce more.

AD curve p = m – b * Y + h * (IW + εe).
If the domestic interest rate (through the world interest rate or expected depreciation) 
or the money supply increases the AD curve moves up (right). In other words, both 
will lead to an increase in demand, the first via the rise in demand for our exports, the 
latter because they can buy more with the higher income. As we move down a given 
AD curve, the real money supply decreases and the exchange rate depreciates (to 
stimulate exports). 

Fixed exchange rates
AS curve: p = pe + λ (Y – Y*)
The AS curve is unchanged; the same holds as for flexible exchange rates.

AD curve: p = e + pW – b * Y + γYW + δG – f(iW – εe)
The slope is not the same as under flexible exchange rates, the ‘b’ in each curve has 
a different value. Different variables affect the position of the AD curve under fixed an 
flexible exchange rates. The AD curve moves up for increases in the world income, 
government spending, the exchange rate, world prices. If interest rates are driven 
down or there’s a reduction in the expected depreciation the curve also moves up. As 
we move down a given AD curve, the money supply and the exchange rate both rise.

The AS curve we just described, is the short-run aggregate supply curve. In the long-
run, we can say that actual and expected prices must be the same. Thus, we set p = 
pe and the long-run AS curve becomes: Y = Y*. This is, of course, a vertical line in p-Y 

Benieuwd wanneer nieuwe studiematerialen uit worden gebracht? 
Kijk op JoHo.nl voor de verschijningsdata!



Summary Macroeconomics, part 1 (based on 3th edition)

space.

Now, the question is, to determine the price level, which AS curve we have to use. In 
fact we have two equilibrium price levels one that applies in the long run and one that 
holds in the short run. The long-run equilibrium is the point where the AD curve and 
the long run AS curve intersect. In this point all markets clear (on the AD curve: 
goods, money and foreign exchange market; on the AS curve the labour market in 
the long run), prices are as expected p = pe = pLR and income is at its potential level 
Y*. The short-run equilibrium is the point where the AD curve and the short-run AS 
curve  intersect.  In  this  point  also  all  markets  clear  but  the  equilibrium  is  only 
temporary. In this equilibrium the firms hire all the labour they want. The trade unions 
are less happy: real wages are lower than what they wanted, they expected a lower 
price level. Till the contracts last, the situation for the workers will stay the same. 

Fiscal policy in the AD-AS model
In the discussion of the Mundell-Fleming model we learned that fiscal policy is only 
effective under fixed exchange rates.  Thus, in the AD-AS model, only under fixed 
exchange rates, increases in government spending can shift the AD curve. 

Suppose that an economy is in a long-run equilibrium, since the economy had been 
in  this  situation  for  a  while,  expected  prices  are  equal  to  actual  prices.  If, 
unexpectedly,  the government  increases spending.  This moves up the AD curve, 
because aggregate demand has increased for all price levels. At the current price 
level, demand exceeds supply, thus prices begin to rise. Leading to:

- A fall in real wages. Lower wages lead to an increase in the hiring of workers 
by firms. More workers will produce more output. Aggregate supply increases.

- A fall in the real exchange rate. Domestic goods become more expensive, and 
this leads to a decrease in demand.

To conclude, excess demand, caused by a unexpected spending increase, can be 
eliminated  by  a  rise  in  prices.  The  economy  then  settles  into  a  new,  temporary 
equilibrium.

At the end of the period we just discussed, there will be new wage negotiations. The 
trade unions will do this on the basis of expected (higher) prices. Suppose a special 
case  of  adaptive  expectations (the standard  formula  is  shown at  the  end  of  the 
discussion of this special case), the case where trade unions expect the prices to be 
the same in the next period as they are now (pe

t = pt-1). This moves the AS curve into 
a new position (up and leftward).  Supply is reduced for  all price levels so; again, 
there is excess demand. Prices will rise again and the economy settles into a new, 
temporary equilibrium. This process continues until the economy settles into its long-
run equilibrium. The income level is the same as before the increase in spending, the 
price level is now higher. To conclude: if an economy operates almost at full capacity 
an increase in government spending only increases the income temporarily. In the 
long run, only prices will rise.

Benieuwd wanneer nieuwe studiematerialen uit worden gebracht? 
Kijk op JoHo.nl voor de verschijningsdata!



Summary Macroeconomics, part 1 (based on 3th edition)

The adaptive expectations formula is: pe = pe
-1 + a * (p-1 – pe

-1)
Where the coefficient ‘a’ gives the rate how quickly expected prices adapt to actual 
prices.

Monetary policy in the AD-AS model
To analyse the effects of monetary policy, we only look at the flexible exchange rate 
regime. We start with an economy that’s in its long-run equilibrium. In the first period, 
the central bank expands its money supply, the LM curve moves to the right (in the 
Mundell-Fleming diagram).  There now exists a downward pressure on the interest 
rate and the exchange rate will depreciate. The aggregate expenditure line moves up 
(in the Keynesian cross diagram) and thus the AD line (in the AD-AS model) shifts to 
the right. Now, demand exceeds supply, prices will go up, real wages decrease. This 
raises employment and thus output. On the demand side,  the real  money supply 
decreases (because of the higher prices), the exchange rate will appreciate, and this 
shifts  down  the  expenditure  line.  The  goods  market  clears  after  prices  have 
increased. The price has increased enough when the excess demand is removed. 
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