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ECON 318: Canadian Economic Policy & Institutions   2016-2017
Class Notes for Lecture -- 011

A SIMPLE MACROECONOMIC MODEL

Scarcity of resources is a relative term
· Wants are unlimited, while the resources are limited or finite.

· Scarcity is not shortage or poverty.  Rich societies too face this same dilemma, as their resources are limited in comparison to all the goods and services people wish to have
· Therefore, there is a need for decisions on how to allocate scarce resources among competing uses.
	Economic Activity is what people do to cope with scarcity of resources,

It comprises all activities, processes, and institutions of a society aimed at the production, distribution, and consumption of goods and services. 




Three Main Indicators of Economic Activity

· Output:  A measure of the total quantity of goods and ser vices produced in the economy.  It is also a measure of the incomes generated by that production.

· Price level:  A weighted average of the market prices of all final goods and services produced in the economy The price level reflects the costs of production in the economy
· Employment:  A measure of the number of jobs used or unused in the production of the economy’s output.

The Circular-Flow of Income & Expenditure
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The components of Macro-economy are:

· Households,

· Firms,

· Government (the public sector), and

· The Rest of the World

The economic interactions of the four groups take place in three arenas:

· Markets for Goods & Services

· Markets for Factors of Production

· Financial Markets

Key Point:  Four ways to measure Economic Activity

Market Value of Domestic Output = Market Value of Factor Services =  Total Expenditure on Output =  Total Claims to Income Generated by the Production of that Output
· The accounting framework gives the same measure of total economic activity whether we use the market value of output, total spending on that output, inputs to production, or the factor incomes received by households in return for those inputs

Central Idea
· Production of Output generates Income

· All of the value that is produced ultimately belongs to someone in the form of an income claim on that value
· So, by definition,
 National Product = National Income
Measuring Gross Domestic Product / Income 

· Statistics Canada uses the Canadian System of National Accounts that is based on the Circular Flow concept to measure nominal GDP

· Nominal GDP is the output of final goods and services measured at market prices at a specific time period (quarter, year)

· CSNA produces three measures of Nominal GDP/Income
· Output-based GDP:  Sum of Value Added by all industries in Canada

· Income-based GDP:  Sum of all earnings generated by the production of GDP
· Expenditure-based GDP:  Expenditure on output (payments for goods/services)

	All three ways yield the same total Gross Domestic Product




· The output and income measures describe the supply side of the economy in terms of final goods and services produced and the cost of production

· The expenditure measure of GDP describes the demand side of the economy
	Gross Domestic Product or Income (GDP)

… summarizes the total economic activity in a single value figure

… is the total market value of all final goods and services (not intermediate) produced within a specific time period, usually a year, by the factors of production “located within a country”.



	Gross National Product or Income (GNP) is

the total market value of all final goods and services (not intermediate) produced within a specific time period, usually a year, by the factors of production “owned by a country”, regardless where the output is produced.

Canadian GNP was $1,955.6 billion in 2015
       while GDP was $1,983.3 billion.

Therefore, our Net foreign property income was  –$27.7 billion



Nominal vs. Real GDP

Current Prices

→

Nominal GDP
Constant Prices

→

Real GDP
· Current Prices (or prices in current dollars):  The prices that buyers actually pay for goods and services at a specific time

· Constant Prices (or prices in constant or base-year dollars):  The prices of a year that is chosen as a base (or a reference point) and which are used to calculate the value of outputs of other years

Nominal Gross Domestic Product / Income

· It is the value of all quantities of physical output produced in a period of time at the prices of that period (current dollar income)   

· In the case of Nominal Gross Domestic Product / Income, a difference in the values of two separate periods reflects changes in the prices, or quantities of output, or both
Real Gross Domestic Product / Income

· It is physical quantities of goods and services that yield satisfaction.  Therefore, it would be misleading to judge the economy’s performance by looking at nominal GDP

· Real GDP, or GDP in constant prices measures the value of all quantities of physical output produced in a period of time using the prices of the base year   

· In the case of Real Gross Domestic Product / Income, a difference in the values of two separate periods reflects changes in the quantities (since the prices used are constant)
	Canadian GDP was about $1,973 billion at current prices in 2014.

Canadian GDP was about $1,748 billion at constant 2007 prices in 2014.

GDP Deflator for 2014 (2007 = 100): Deflator = (1,978 / 1748) * 100 = 112.87 
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Using the Expenditure Approach to Measure Output

· The sum of 5 broad categories of expenditure (they are collectively exhaustive)

· The 5 categories represent expenditure decisions made for different reasons in different parts of the economy
· Understanding expenditure decisions is key for policy design

The 5 broad categories of actual expenditure

· Consumption Expenditure (C):   Spending by households on currently produced final goods and services (food, clothing, transportation, appliances, services, etc.)

· Investment Expenditure (I):   Spending by businesses on currently produced final goods and services (buildings, machinery, inventories, residential buildings)

· Gross Investment (before subtracting depreciation)

· Net Investment (net addition to the economy’s capital stock)

· Government Expenditure (G):   Spending by all levels of government on currently produced final goods and services

· Transfer payments are not included (OAS, EI benefits, Welfare payments, Subsidies)

· Exports (X):   Purchases of our domestic goods and services by foreigners

· Imports (Im):   Our purchases of goods and services produced elsewhere

· Net Exports (NX):   Difference between Exports and Imports

Total Output is found as 

GDP   or   Y = C + I + G + X – Im
Planned or Desired Expenditure

· Desired or planned expenditure is the current output that people and firms would like to spend within the limits of their resources at hand.
· Aggregate Expenditure is the sum of the desired or planned levels of spending on output (GDP) by the components / groups (Households, Firms, Government, and Foreigners)
Total desired spending on output is 

AE = C + I  + G + X – Im 

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)

· Thus, Total Aggregate Expenditure has two parts:  one that depends on income and one that doesn’t.
AE = AE0 + (Slope) x Y
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Equilibrium Condition in the Short Run
· Planned Aggregate Expenditure and actual output may not be the same
· Actual Aggregate Expenditure is always equal to actual output (by definition)
· For equilibrium we need to have real GDP equal to Planned Aggregate Expenditure 


AE = RGDP
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· Equilibrium level of National Income is at the point where there is no tendency for change

· Desired Aggregate Expenditure = Actual Output (Income)
· At the point of intersection of Planned Aggregate Expenditure (AE) with the diagonal we have equality of AE to Real GDP (actual output) or AS
· At a point after the intersection, Desired Aggregate Expenditure < Actual Output produced
· Output is greater than the output of planned expenditure
· This results in an unwanted (unplanned) build-up of inventories that would subsequently prompt the producers to reduce production
· National Income (output) will eventually fall
· At a point before the intersection, Desired Aggregate Expenditure > Actual Output produced
· Output is less than the output of planned expenditure
· This results in an unwanted (unplanned )reductions in inventories that would subsequently prompt the producers to expand production
· National Income will eventually rise
Autonomous Spending Multiplier

· For equilibrium we need that  
AE = Y
or 
Y = AE0 + (Slope) x Y

Then 
Y ( 1 – Slope) = AE0
  and
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· The Slope is called the Marginal Propensity to Spend, Slope = [c(1 – t) – m]  
· The whole fraction is the autonomous spending multiplier:  
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· It is called Simple multiplier because prices are assumed to be fixed

· 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
· The size of the change is determined by the multiplier
· An increase in the autonomous part of aggregate expenditure will shift the AE upward and will result in a more than proportional increase of GDP.

· A decrease in the autonomous part of aggregate expenditure will shift the AE downward and will result in a more than proportional decrease of GDP.
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parallel change vs change in slope
· An increase in the proportion of induced spending out of GDP (slope) will rotate the AE upward and will result in a more than proportional increase of GDP.

· A decrease in the proportion of induced spending out of GDP will rotate the AE downward and will result in a more than proportional decrease of GDP.
· The size of the Marginal Propensity to Spend (slope) is determined as   Slope = [c(1 – t) – m]  where c = marginal propensity to consume, t = marginal tax rate, and z = marginal propensity to import
· Assume: c=0.9, t=0.2, and m=0.3, then  
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That is, a $1 dollar increase in autonomous spending will result in a $1.72 increase in GDP
· The larger the Marginal Propensity to Spend (slope of the AE function), the steeper the AE curve, and the larger the simple multiplier
· The larger the marginal propensity to consume, the larger the marginal propensity to spend and the larger the multiplier

· The larger the marginal tax rate and the larger the marginal propensity to import, the smaller the marginal propensity to spend and the and the smaller the multiplier
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Leakages and Injections

· Aggregate Expenditure, AE = C + I + G + X –  Im
· Equilibrium Condition, AE = Y = C + I + G + X –  Im
· Replacing C = Y – T – S, we get  Y = Y – T – S + I + G + X –  Im.  Thus, Equilibrium is at the point where:  I + G + X = S + T + Im
· Equivalently:  (X – Z) = (S – I) + (T – G)
where: 
· (X – Im)   =  Foreign Trade balance

· (NT – G)  =  Government Budget Balance
· (S – I)      =  Domestic Private Funding Balance

· The last expression shows the flows and uses of funds (how investment is financed)

· If  S = I,
 then (X – Im) = (T – G)
which means that
· if the government has a surplus, net exports will be positive

· if the government has a deficit, net exports will be negative – twin deficits
The AD/AS Model
The AD/AS model shows how the market for Goods and Services operates and is used to explain the conditions that determine real output and prices and their changes in the short run.

Aggregate Demand

· Aggregate Demand is the amount of planned aggregate expenditure on final goods and services (real GDP) by households, firms, governments, and foreigners (C+I+G+NX) at a specific price level
· The Aggregate Demand Curve gives the aggregate quantity of planned expenditure demanded   (AD = C + I + G + NX) at different price levels, ceteris paribus – under a set of given (fixed) government (fiscal and monetary) policies
· Aggregate Demand is not the sum of all market demands 
· The Aggregate Demand Curve is downward slopping, that is, planned spending is higher at lower price levels and vice-versa.

· Interest Rate Effect or Inter-temporal Substitution Effect
· International Substitution Effect
· Wealth Effect or Real Balances Effect
Aggregate Supply

· It is the sum of the quantities of goods and services that all firms in the economy would be willing to produce at a specific price level
· Aggregate Supply is measured as Real Gross Domestic Product
· Aggregate Supply Curve plots the relationship between the aggregate quantity of goods and services (real GDP) supplied at different levels of prices (GDP deflator), ceteris paribus
· Long run aggregate supply  ≠  Short-run aggregate supply.

· The Short Run Aggregate Supply Curve is upward slopping reflecting increasing costs, that is, producers would be willing to produce more at higher price levels and vice-versa.

· The Long Run Aggregate Supply Curve is vertical (fixed) at the full-employment or capacity level, called the Potential Output level.

Short- Run Macroeconomic Equilibrium is where AD = AS – The Market for Goods and Services
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· Equilibrium is reached at the intersection of Aggregate Demand and Aggregate Supply, where the Real GDP and the Price Level are determined simultaneously.

· Short Run: factor prices and technology are held constant
· Changes in factor prices and technology would result in a change in the equilibrium
	Potential Output

· It is the Real GDP that is produced when all markets for factors of production are at equilibrium (all available factors of production are fully employed)
· It is the output the economy can produce on an ongoing (sustained) basis with current amounts of factors of production and level of technology without putting upward pressure on prices

· Potential Output is shown with a vertical line

· Changes in prices have no effect on potential output

· Changes in the quantities of factors of production and improvements in technology have an impact on potential output

· Full employment level of Unemployment for Canada is between 6.0% – 7.0% 




	Business Cycle 

is the periodic but irregular ups and downs of economic activity as measured by fluctuations in real GDP and other macroeconomic variables. 
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The sequences of a cycle are

Peak,  Contraction,  Trough, and  Expansion, boom, or recovery.

· Recession:  A downturn in economic activity in which real GDP falls for two consecutive quarters
· A persistent period of very low economic activity with very high unemployment and excess capacity is called slump or depression
· No two business cycles are the same in either duration or magnitude.

	Output Gap

· It is the difference between actual (equilibrium) output and potential output

· Output Gap = [(Ye – Yp)/Yp] x 100
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Recessionary Gap

· In case of a Recessionary Gap, Y < Yp
· There is excess or spare capacity, or excess supply, or slack in the economy
· Demand for factors is low (unemployment) – pressure on factor prices to fall

Inflationary Gap

· In case of an Inflationary Gap, Y > Yp
· There is excess demand

· Demand for factors is rising (factor shortage) thus pushing factor prices up
Key issue:  How the differences between actual output and potential output affect unemployment rate, wage rates, and inflation rates?
[image: image15.emf]
Self-adjusting mechanism of AD/AS model

· Adjustment to output gaps could be done through changes in factor prices, (if they are flexible)
· The output gap provides a measure of the factor prices to change

A.  Recessionary Gap = Output is Below Its Potential Level

· The slump that is associated with a recessionary gap generates a set of conditions (low profits for firms and low demand for labor) that causes wages and other factor prices to fall
· A reduction in factor prices implies lower producer costs, lower product prices
· Eventually AS shifts rightward (down) until it meets AD on the Yp, – a higher output at lower prices.
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B.  Inflationary Gap = Output is Above Its Potential Level

· The boom associated with an inflationary gap generates a set of conditions (high profits for firms and unusually excess demand for labor) that push wages and other factor prices up
· An increase in factor prices implies higher producer costs, higher product prices
· Eventually AS shifts leftward (up) and  meets AD on the Yp, at is at a lower output and higher prices.
A Note of Caution – Does AD remain unchanged when AS changes (adjusts)?
In case of a recessionary gap

· This adjustment process assumes that the AD curve is not changed by the fall in wage rates that shifts the AS curve. 
· However, 

· In a money economy with debt and financial contracts denominated in nominal terms a general fall in money incomes can cause financial distress, extensive insolvencies and reductions in AD.

· As a result, economists generally agree that deflation, a persistent fall in the general price level, is contractionary, not expansionary as the simple adjustment process suggests.

In case of an inflationary gap

· We may accept that the AD will not change, as higher salaries will expand consumption while, at the same time, higher product prices will cause a reduction in exports.

Output gaps are not desirable
A.  Recessionary Gap

· Unemployment implies lost output for ever

· Lower standard of living

· Unemployment can be a source of personal suffering and social ills
· Low: 3.4% in 1966,  High: 12% in 1982,

· Lowest in 20 yrs 6.0% in 2007
B.  Inflationary Gap

· Inflation hurts the purchasing power (real value) of money, as well as the real value of any sum that has a fixed nominal value (pensions)
· If inflation is anticipated, certain measures may be taken to protect real values

· If inflation is not anticipated, no such protection exists, which results in reallocation of resources (borrowers vs. lenders)
Getting out of Output gaps is not easy as it requires adjustment of factor prices (wages)
· Wages adjust faster in the case of an inflationary gap (upwards) than they adjust in the case of a recessionary gap (downwards)

· Labor contracts
· Minimum wage legislation
· Wage cuts are controversial
· Price adjustments are not always easy to carry because of

· Existing Customer contracts
· Fear of competition
· Price catalogues for finite periods
· Governments have policies that can be used to eliminate output gaps, without having to wait for the time it takes for the self-adjusting mechanism to settle things out

· Fiscal policy:  Using Government expenditure (G) and tax changes to influence AD

· Monetary policy:  Changing interest rates and the money supply to influence AD

The complete model for a simple open economy

· It consists of three markets

· The Market for Goods and Services

· The Money Market

· The Foreign Exchange Market

· The three markets communicate and affect each other through the interest rate

· To have equilibrium means that all three markets must be at equilibrium
· Here we ignore the foreign exchange market

A.  Without Money Market (Interest rate is exogenous)

    C = C0 + cYD


Consumption Function

     I = I0 – i*r 



Investment Expenditure

    G = G0



Government Expenditure

    X = X0 – x*r


Exports

    Z = Z0 + z1*Y + z2*r

Import Function

 NT = T0 + t*Y


Net Tax Function

AE  =  C + I + G + (X – Z)

Aggregate Expenditure

 YD = Y – NT 


Disposable Income

   Y = AE



Equilibrium Condition

The Endogenous variables are:  C, I, X, Z, NT, AE, Y, YD

    S = – C0 + (1 – c)*YD

Private Saving Function

The AE Function is
AE  =  C + I + G + X – Z
Therefore,
AE  =  C0 + cYD +  I0 – i*r + G +  X0 – x*r – [Z0 + z1*Y + z2*r]

AE  =  C0 + c(Y – NT) +  I0 – i*r + G +  X0 – x*r – [Z0 + z1*Y + z2*r]

AE  =  C0 + c[Y – (T0 + t*Y)] +  I0 – i*r + G +  X0 – x*r – Z0 – z1*Y – z2*r

AE  =  C0 + cY – c*T0 – c*t*Y +  I0 – i*r + G +  X0 – x*r – Z0 – z1*Y – z2*r

AE  =  C0 + cY – c*T0 – c*t*Y +  I0 – i*r + G +  X0 – x*r – Z0 – z1*Y – z2*r

AE  =  [C0 + I0  + G + X0 – Z0 – c*T0] + [c(1 – t) – z1] *Y – (i + x + z2)*r

For equilibrium, we need that Y = AE

Therefore, 

Y = [C0 + I0  + G + X0 – Z0 – c*T0] + [c(1 – t) – z1] *Y – (i + x + z2)*r
     Y – c(1 – t)Y + z1*Y = C0 + (I0 – i*r) + G0 + (X0 – x*r) – (Z0 + z2*r) – c*T0
     Y [1 – c (1 – t) + z1] = C0 + (I0 – i*r) + G0 + (X0 – x*r) – (Z0 + z2*r) – c*T0
                                   Y = [1 / [1 – c(1 – t) + z1] ] * [C0 + (I0 – i*r) + G0 + (X0 – x*r) – (Z0 + z2*r) – c*T0]
· Autonomous Part of Expenditure:
C0 + I0 + G0 + X0 – Z0
· Induced Part of Expenditure:

[c(1 – t) – z1]*Y
· Marginal Propensity to Spend:

[c(1 – t) – z1]
· Autonomous Spending Multiplier
1 / [1 – c(1 – t) + z1]
· Net Tax Multiplier


– c / [1 – c(1 – t) + z1]
· Balanced Budget Multiplier

(1 – c) / [1 – c(1 – t) + z1]
	Conclusion:  Even in the case of a balanced increase in both government expenditure and taxes, output increases because of the positive difference between the government expenditure multiplier and the net tax multiplier




B.  With Money Market (Interest rate is endogenous and is determined in the money market)

    MS = M0 



Money Supply Function

    MD = m1*Y – m2*r


Money Demand Function

    MS = MD



Equilibrium condition

The two markets must be at equilibrium simultaneously:

· The equilibrium in the money market leads to a positive relationship between Y and r, the LM curve
· The equilibrium in the goods market leads to a negative relationship between Y and r, the IS curve
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Equating the two IS = LM we get a simultaneous solution for Y and r

LM curve:
M0 = m1*Y – m2*r
and
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IS curve:
From the equilibrium condition of    AE = Y    above, we get
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Numerical Example of the Two Markets
    C = 150 + 0.8YD


Consumption Function

     I = 200 – 800r


Investment Expenditure

   G = 
250



Government Expenditure

    X = 130 – 500r


Exports

    Z = 30 + 0.04Y + 700r

Import Function

 NT = – 50 + 0.2Y


Net Tax Function

AE  =  C + I + G + (X – Z)

Aggregate Expenditure

 YD = Y – NT 



Disposable Income

   Y = AE



Equilibrium Condition

    MS = 6000



Money Supply Function

    MD = 4Y – 8000r


Money Demand Function

    MS = MD



Equilibrium condition

AE =  C + I + G + (X – Z) = 150 + 0.8YD + 200 – 800r + 250 + 130 – 500r – (30 + 0.04Y + 700r)
AE = 150 + 0.8[Y – (– 50 + 0.2Y)] + 200 – 800r + 250 + 130 – 500r – (30 + 0.04Y + 700r)
AE = 150 + 0.8[Y + 50 – 0.2Y] + 200 – 800r + 250 + 130 – 500r – (30 + 0.04Y + 700r)

AE = 150 + 0.8(1– 0.2)Y + 40 + 200 – 800r + 250 + 130 – 500r – 30 – 0.04Y – 700r

AE =  [0.8(1– 0.2) – 0.04]Y + [150 + 40 + 200 + 250 + 130 – 30] – (800 + 500 + 700)r

For equilibrium in the goods market

Y = AE
Y = [0.8( 1– 0.2) – 0.04]Y + [150 + 40 + 200 + 250 + 130 – 30] – (800 + 500 + 700)r
Y[1 – [0.8( 1– 0.2) – 0.04] = [150 + 40 + 200 + 250 + 130 – 30] – (800 + 500 + 700)r
0.4Y = 740 – 2000r

or
Y = 1850 – 5000r
the IS curve
For equilibrium in the money market

MS = MD

6000 = 4Y – 8000r
4Y = 6000 + 8000r

or
Y = 1500 + 2000r
the LM curve 
Equating the two IS = LM we get a simultaneous solution for Y and r

1850 – 5000r = 1500 + 2000r
or
7000r = 350

and

r = 0.05 = 5%

Replacing the value of r into any of the two equations we can solve for Y
Y = 1500 + 2000r = 1500 + 2000*0.05 = 1600
or


Y = 1850 – 5000r = 1850 – 5000*0.05 = 1600 
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Then we can replace the equilibrium values of Y and r into the structural equations of the system to get the values for all remaining endogenous variables C, I, X, Z, NT, AE, YD
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