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ECON 203: Introduction to Macroeconomics – Curtis, Irvine – 2014
Notes for Lecture – 06 & 07
Ch. 6:  Aggregate Expenditure & Aggregate Demand
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Question:  Why the conditions for AD & AS change causing the actual GDP (determined by the equilibrium of AD/AS) to be off Yp?

This chapter focuses on how Real GDP is determined in the SR
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Real GDP (or National Income) and Prices are determined simultaneously.  Here we study them one at a time.  

· Real GDP

Real GDP and, subsequently, Real National Income depends on the amounts that firms and households spend.

Aggregate Expenditure ( The sum of Desired or Planned Expenditure

· Planned or Desired expenditure is what people and firms would like to spend within the limits of their resources at hand.

· Aggregate Expenditure is the sum of the planned or desired levels of spending on output by the components / groups

· Households

· Firms

· Government

· Foreigners

AE = C + I  + G + X – IM 

Actual GDP/Income (nominal or real) ( Actual Spending

· The components of actual GDP show what has actually been spent and by whom.
· Households

· Firms

· Government

· Foreigners

Y = C + I  + G + X – IM
National Income Accounts measure the actual expenditure in total and in each of the four expenditure categories.

National Income theory deals with planned or desired expenditures in each of the four expenditure categories.

Autonomous versus Induced Expenditure

· Autonomous expenditure covers elements of expenditure that don’t change when Income changes (independent of income levels).

· Induced expenditure covers elements of expenditure that are systematically related to National Income (income-dependent or income-induced)

Government Sector

The government sector through taxes, transfers, and spending may be assumed to be present or absent in a model economy
Openness of the Economy
· Open Economy is one that has trade relations with the rest of the world.

· Closed Economy is one that has no outside contacts.

Assumptions of a Simple Short Run Model of an Open Economy
A simple SR model of the economy is used to explain fluctuations in AD/AS conditions.

· Domestic Economy is composed of Households and Firms (no government)

· Households and businesses buy domestically produced and imported goods and services

· Prices and wages are constant
· Money supply, interest rates and foreign exchange rates are fixed
· There is excess capacity in the economy (unused resources)

· When prices are constant (Short Run), the position of the AD determines the level of Real GDP
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But what determines the position of the AD curve?
· There are things, other than price, that affect expenditure decisions (what is behind the AD)
· Our focus is to understand these expenditure decisions and their effects
A.  Planned or Desired Consumption Expenditure

· The factors affecting the level of planned or desired consumption are

· Disposable income (Income net of taxes and transfers)
· Wealth

· Interest rates

· Expectations about the future

· In the absence of Government, Disposable = Total Income 

· One decision is needed on how to split Disposable Income

· Disposable Income is divided in two:   Y = C + S
· Consumption

· Saving

· Saving is the annual addition to total savings and represents income generated during a specific period but not spent during that period

· Aggregate Consumption Function shows the planned or desired level of consumption at different levels of aggregate disposable income (its most important determining factor)

· Typically:  C = C0 + c YD

here

C = C0 + c Y
· Example:  C = 20 + 0.8 Y
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· Saving Function shows the planned or desired level of saving at different levels of disposable income (its most important determining factor)

· Typically:  S =  – C0 + (1 – c) YD  here
S =  – C0 + (1 – c) Y
· Example:  S = – 20 + 0.2 Y
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	DEFINITIONS

Average Propensity to Consume (APC) 

Proportion of Total Disposable Income that is consumed (spent).

Marginal Propensity to Consume (MPC) 

· Proportion of Additional Disposable Income that is consumed

· Slope of the Consumption Function is the MPC=∆C/∆Y.

Average Propensity to Save (APS)

Proportion of Total Disposable Income that is saved.

Marginal Propensity to Save (MPS) 

· Proportion of Additional Disposable Income that is saved

· Slope of the Saving Function is the MPS=∆S/∆Y.

APC + APS = 1

and

MPC + MPS = 1




When using diagrams, we make a distinction between events that move the economy along the functions (curves) as opposed to events that shift the functions (curves).
· A change in income causes a movement along the consumption and saving functions, and changes in consumption expenditure and saving are determined by the MPC and the MPS. These are changes in expenditure and saving plans induced by changes in income.
· Any change other than a change in income that changes consumption and saving at every income level causes a shift in the consumption and saving functions. These changes in expenditure and saving plans are autonomous, caused by something other than changes in income.
· The economic crisis and recession of 2008 – 2009 is explained in part by shifts in household consumption expenditure caused by changes in confidence and expectations about the future of the economy.
· Canadians watched as banks and financial institutions collapsed in many countries.
· Pessimism and uncertainty about households’ income and finances increased with losses in household financial wealth as equity markets declined sharply on an international scale, and the house price bubble collapse in the United States.
· Households cut back, reducing autonomous expenditure.
· Even in the relatively tranquil economic times increases in household indebtedness, changes in demographics, or changes in government monetary and fiscal policies will change autonomous consumption and shift the consumption function.
· We also identify a limited number of changes in the economy that will change the slopes of the consumption and saving functions. 

· These events are of special interest because, as we will see shortly, the slope of the consumption function is one key to our understanding of fluctuations in real output. 
· Consumption expenditure plays a special role in our model because it is the largest and most stable component of expenditure.
B.  Planned or Desired Investment Expenditure

· It is planned expenditure by business intended to change the fixed capital stock, buildings, machinery, equipment and inventories they use to produce goods and services
· It is the most volatile component of GDP

· Changes in investment are strongly associated with economic fluctuations

· To understand business cycles one must understand fluctuations in investment 
· The factors affecting the level of Aggregate Investment Expenditure

· Real interest rates (cost of financing)
· Expectations about how fast the demand for output will increase

· Expected profitability of higher future output

· Changes in the level of sales (changes in inventories)

· Business Confidence

	Firm Spending Decisions

Planned Investment represents plan by firms for additions to capital stock and inventories 

Actual Investment is planned investment plus unplanned changes in inventories.




Autonomous Investment Expenditure

· Investment is undertaken for its future benefit and, as such, is not affected by the current level of GDP

· It is important to stress interest rates represent the cost of financing of investment expenditure and of carrying inventories and they are important in the market valuation of the current capital stock. Higher interest rates reduce investment expenditure and lower interest rates raise investment expenditure
· Thus I = I0 – bi0,  and for now with interest rates constant, we assume I = I0 = 20.

· Investment is treated as autonomous expenditure (non-income-induced)

· The investment function is shown with a horizontal line (independent of the level of income)
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· Any change in business firms’ expectations about future markets, or profits or interest rates or any other conditions that cause a change in their investment plans would shift the investment line up or down, but leave its slope unchanged at zero.

C.  Foreign Trade
Exports

· Exports and Imports each amounts to between 30% – 40% of GDP
· Foreign trade is more important than what the amount of Net Exports shows

· Exports depend on foreigners’ incomes, relative prices of domestic and foreign goods, and the foreign exchange rate – therefore we treat them as autonomous

· Exports, like Investment, can be a volatile component of aggregate expenditure
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Imports

· Desired Imports are positively related to domestic income

· Imports also depend on the difference between domestic and foreign prices, and the exchange rate

· All categories of domestic expenditure have an import content

· Some imports are autonomous (related to the autonomous part of domestic spending) and some are income-induced

· Thus, X = X0


Assuming that     X0 = 100

· IM = IM0 + m*Y

where   m = Marginal Propensity to Import
Assuming that     IM = 40 + 0.2 Y
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Net Exports

· Net Exports, NX= X – IM = 100 – (40 + 0.2 Y) = 60 – 0.2 Y
· NX Function reveals a negative relationship between Net Exports and Income
Changes In The Net Exports Function

· Changes in the factors affecting Imports and Exports will also affect Net Exports Function

· A change in Exports (autonomous variable) will shift the NX Function up or down in a parallel mode
· A change in m will cause a rotation in the NX Function

· At low income levels, imports are low and net exports positive

· At higher income levels, higher imports will result in negative net exports

· An increase in foreign incomes will shift the Exports Function up and the NX Function up (and vice-versa)

· A change in relative international prices will affect both the Exports Function and the Imports Function
· An increase in Canadian prices relative to international prices will shift Exports Function down (in a parallel mode) and Imports Function up (in a rotational mode).  The combined effect will rotate the NX Function down making it steeper (and vice-versa)

· A drop in the value of the Canadian dollar will make exports cheaper, which will shift Exports Function up (in a parallel mode) and Imports Function down (in a rotational mode).  The combined effect will rotate the NX Function up making it more flat (and vice-versa)

Aggregate Expenditure 

It is the sum of the planned or desired expenditure on currently produced final goods and services by the component groups (excluding government here)
· Households

· Firms

· Foreigners

AE = C + I  + X – IM 

Aggregate Expenditure Function

· It is the relationship between the Desired or Planned Expenditure and the real national income (GDP)
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· Aggregate expenditure varies with income

· The impact of changes in other conditions than income is reflected with curve shifts
· The slope of the function is given by the difference of (c – m)
Equilibrium Output / Income in the Short Run
· Aggregate Expenditure:

 AE = C + I + X – IM
· Equilibrium condition: The equilibrium real GDP is equal to total planned Aggregate Expenditure

 AE = Y
OR
Y = C + I + NX

· Total spending plans equal to available output / income (no shortages or surpluses)
· Equilibrium level of National Income: the point where there is no tendency for change

· Desired Aggregate Expenditure = Actual Output (Income)

· Equilibrium is achieved at the point of intersection of Aggregate Expenditure with the 450 line (diagonal)
· The 450 line connects all points where planned / desired expenditure equals actual output (income).
[image: image9.png]Figure 6.9 The 45’ Diagram and Equilibrium GDP

Real GDP
The 45° line gives Y = AE the equi
the AE e and AEo =Y, Th
ea im. At Y3 AE>Y and unplanned reductions in
inventories provide the incentive to increase Y.

e crosses the 45°





[image: image10.png]Figure 6.1 Aggregate Demand, Aggregate Expenditure
and Output when the Price Level is Constant

Price leve]
P

Pyl

Yo Real GDP





	The Adjustment Process to Equilibrium

A. When aggregate planned expenditure is higher than GDP

· Inventories drop to satisfy the higher demand

· Inventories are part of investment.  Their drop brings them at a lower than planned level
· To restore their inventories, firms hire extra labor and increase output to satisfy the higher aggregate demand
· The extra output (GDP) generates extra income and spending that further increases aggregate demand (the induced part) that can only be satisfied through inventories 

· And so on, until aggregate planned expenditure is equal to GDP
B. When aggregate planned expenditure is lower than GDP

· inventories rise beyond the planned level

· with unsold inventories, firms cut back on production laying off workers and reducing the amount paid in wages
· real GDP falls

· falling GDP meets lower aggregate planned expenditure




The Complete Model for a simple open economy without government

    C = C0 + cYD

Consumption Function

     I = I0  


Investment Expenditure

    X = X0


Exports

    IM = IM0 + m*Y

Import Function

AE  =  C + I + (X – IM)
Aggregate Expenditure 
  YD = Y 


Disposable Income

    Y = AE


Equilibrium Condition

The Endogenous variables are:  C, IM, AE, Y, YD
    S = – C0 + (1 – c)*YD
Private Saving Function

The AE Function

AE  =  C + I + (X – IM)

AE  =  C0 + cYD +  I0  +  [X0 – (IM0 + m*Y)] 

AE  =  C0 + cY +  I0  +  X0 – IM0 – m*Y = C0 + I0 + X0 – IM0 + c*Y – m*Y = (C0 + I0 + X0 – IM0) + (c – m)Y

For equilibrium, we need that Y = AE
Therefore, Y = (C0 + I0 + X0 – IM0) + (c – m)Y

Y – cY + m*Y = C0 + I0 + X0 – IM0
 Y (1 – c + m) = C0 + I0 + X0 – IM0
                   Y = [1 / (1 – c + z) ] * [C0 + I0  +  X0 – IM0]
· Autonomous Part of Expenditure:
C0 + I0 + X0 – IM0
· Marginal Propensity to Spend:

(c– m)
· Autonomous Spending Multiplier:
1 / (1 – c + m)
· Induced Part of Expenditure:

(c– m)*Y
    C = 20 + 0.8Y
Consumption Function

     I = 20  

Investment Expenditure

    X = 50

Exports

    IM = 10 + 0.2Y
Import Function
AE =  C + I + (X – IM) = 20 + 0.8Y + 20 + 50 – (10 + 0.2Y)

AE = 20 + 20 + 60 – 10 + 0.8Y – 0.2Y = (20 + 20 + 50 – 10) + (0.8 – 0.2)Y = 80 + 0.6Y
   Y = AE
and 

Y = 80 + 0.6Y
Y – 0.6Y = 80
Y(1 – 0.6) = 80

   Y = [1 / (1 – 0.6)] * 80

  Ye = 200
C = 20 + 0.8*200 = 180
S = – 20 + 0.2*200 = 20
IM = 10 + 0.2*200 = 50

  Y  =  C + I + (X – IM) = 180 + 20 + (50 – 50) = 200
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Changes in Equilibrium National Income

· Equilibrium National Income occurs at the point of intersection of the AE function with the 450 line

· The implication is that shifts in AE function will cause changes in National Income

· Therefore, shifts in AE are central in explaining changes in National Income
Shifts in AE Function

· The AE function shifts upwards or downwards when one of its components changes

· Two types of shifts

· Parallel movement that signifies a change in the autonomous part of AE

· Non-parallel movement that signifies a change in the induced part of AE

· After the AE shift Desired Investment = Desired Saving at the new equilibrium

· An upward shift in Desired Investment results in higher Y
· An increase in MPC rotates the Consumption Function upward and the Saving Function downward thus resulting in a higher level of Y
· A rise in the amount of Desired Aggregate Expenditure at each level of National Income will shift AE upward and increase the Equilibrium National Income and vice-versa
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· Given the assumption of constant prices (horizontal SRAS), an increase in the autonomous part of aggregate expenditure (an upward shift in the Aggregate Expenditure curve) will result in a more than proportional increase of GDP and an equivalent increase (rightward shift) in Aggregate Demand curve.

Example of an increase in Investment by 10

    C = 20 + 0.8Y
Consumption Function

     I = 30  

Investment Expenditure

    X = 50

Exports

    IM = 10 + 0.2Y
Import Function
AE =  C + I + (X – IM) = 20 + 0.8Y + 30 + 50 – (10 + 0.2Y)

AE = 20 + 20 + 60 – 10 + 0.8Y – 0.2Y = (20 + 30 + 50 – 10) + (0.8 – 0.2)Y = 90 + 0.6Y
   Y = AE
and 

Y = 90 + 0.6Y
Y – 0.6Y = 90
Y(1 – 0.6) = 90

   Y = [1 / (1 – 0.6)] * 90

  Ye = 225
C = 20 + 0.8*225 = 200
S = – 20 + 0.2*225 = 25
IM = 10 + 0.2*225 = 55

  Y  =  C + I + (X – IM) = 200 + 30 + (50 – 55) = 225

Impact of the Increase in Investment
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Autonomous Spending Multiplier

· An increase in the autonomous part of aggregate expenditure will result in a more than proportional increase of GDP.

· A decrease in the autonomous part of aggregate expenditure will result in a more than proportional decrease of GDP.

· The size of the change is determined by the multiplier
· Simple multiplier here, because of the fixed-price assumption

· The larger the Marginal Propensity to Spend, the steeper the AE curve, and the larger the simple multiplier
Size of the Simple Multiplier
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· Simple Multiplier = Δ Y / Δ Autonomous part = 1 / (1 – MPSpend) = 1 / (1 – AE Slope)
where (c – z)  = Marginal Propensity to Spend = Slope of AE curve
· Assuming that c = 0.8 and m = 0.2, then the Multiplier = 1 / (1 – 0.6) = 2.5
· Expectations (optimistic or pessimistic) could lead to changes in the autonomous part of spending and thus ultimately to changes in National Income in the desired (predicted) direction
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· The increase in GDP (from 200 to 225) due to an increase in the autonomous part (investment from 20 to 30) is effected by a series of small increases that follow the expansion pattern of a geometric series the sum of which is the multiplier.  For c = 0.8 and m = 0.2 the multiplier is as follows
· Multiplier = 1 + (0.8 – 0.2) + (0.8 – 0.2)2 + (0.8 – 0.2)3 + … The right-hand side of the equation is a geometric series. Each term is (0.8 ─ 0.2) times the previous term. The general formula for the sum of all terms in such a series is 1 / (1 – 0.6) = 2.5
· The GDP increased by the change in investment (10) times the multiplier (2.5) is 25.
· The paradox of thrift shows that an attempt to increase aggregate saving in the economy results in a lower equilibrium GDP but unchanged aggregate saving. 

In this model,
· Investment and exports are the main sources of fluctuations in autonomous expenditures.
· The marginal propensities to consume and import describe the changes in aggregate expenditure caused by changes in income.
· These induced expenditures are the source of the multiplier.
· When business changes its investment plans in response to predictions and expectations about future markets and profits, or exports change in response to international trade conditions, the multiplier translates these changes in autonomous expenditure into shifts in the AD curve.
· Shifts in the AD curve cause changes in equilibrium output and employment.
· Equilibrium real GDP in the upper panel determines the position of the AD curve in the lower panel.
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