Chapter 4: Measuring National Economic Activity and Performance   
· Macroeconomics looks at the national economy as a system. 

· There are 3 Main indicators of Macroeconomic Activity:

1. GDP (Real Gross Domestic Product)
2. Inflation 
3. Employment 

1. GDP (Gross Domestic Product)—looks at the amount of final goods and services in the economy and how much real income is created by that production (using prices from a base year)

Example: When looking at the real income from the production of Levis Jeans, we would add up the real salary of all the Levis factory workers, accountants, managers, etc. 

· Economic growth – an increase in Real GDP. It is measured using the rate of economic growth 



Example: In 2008, real GDP in Canada measured in 2006 dollars was $1.42 billion. In 2009, real GDP in 2006 dollars was $1.49 billions. Therefore, 



· Price Level – measure of the average prices of all goods and services produced. 

2. Inflation – the annual percentage change in the general price level. The inflation rate uses the same equation as the rate of economic growth except we replace Real GDP with the Consumer Price Index (CPI). 
 


Note: The CPI looks at the price change of a fixed basket of goods so remember to use the same quantities as the base year (we will see this in the exam problem)







3. Employment – the number of adults in the entire country that are employed full-time, part-time or self-employed 

· Unemployed – the number of adults not working but actively looking for a job 
· Labor Force – all adults employed + all adults unemployed 
· Unemployment rate – the percentage of the labor force in unemployed 




· Participation Rate – the percentage of the population 15 years or older that is wither working or unemployed (i.e. in the labor force). It is used to see the size of the labor force compared to the whole population. 



Example: If there are 18 million people employed in Canada and 3 million unemployed that are actively looking for work, what is the participation rate assuming the population 15 years or older is 31 million. 

Answer:  = 67.7%

· Cyclical Unemployment – unemployment that would be eliminated by higher levels of economic activity. 	

Example: During winter there would be a high level of cyclical unemployment in the ice cream industry. 

· Structural Unemployment – unemployment that is due to the general structure (or lack of it) in the labor market. 

Example: If there are not enough schools, there would be structural unemployment of teachers. 

· Frictional Unemployment – the unemployment that occurs in the time frame when transitioning between jobs or searching for jobs 

· Seasonal Unemployment – unemployment due to different seasons
Example: In the winter there is high seasonal unemployment in the ice cream industry. 

· Natural Unemployment Rate – Shows the structural unemployment, frictional and seasonal unemployment as a percentage. In Canada, there is normally a natural unemployment rate of 6-7%


· Employment Rate – the percentage of the population 15 years old and over that is employed



Example: In June 2009, the Canadian population 15 years of age and over was 28.6 million and employment was 18.4 million, then:



· Recession – This occurs when there is 2 consecutive quarters (remember: a quarter represents 3 months) of negative growth in real GDP. Basically, it indicates a decline in economic activity. 

· Circular Flow Diagram – shows how resources and money move between households and businesses. 
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Points to remember from Fig 4.1:
· we assume households spend all their income received from businesses (i.e. their salary) on goods and services provided by the business sector. 

· Inner loop shows flow of services. Households give inputs like labor and receive goods and services in return. 

· Outer loop shows flow of money. Households receive income ($$) from businesses for the inputs they offer and businesses receive money from households from their expenditure on goods and services. 

· The 4 ovals represent the 4 different ways to measure economic activity:
· Total expenditure on goods and services at market price
· Output of goods and services at market prices 
· Input to production at market prices 
· Incomes received by households for inputs (i.e. working etc.)

· Note: all 4 methods should give the same level of economic activity. In this simplified model: Market value of output= Total expenditure = Market value of factor services = Household income
Measuring GDP:
· Earlier we looked at calculating real GDP using prices of a base year. However, national accounting standard’s measures nominal GDP at current prices. 

· Nominal GDP – looks at the output of final goods and services, the income generated by the production of that output and expenditure on the sale of that output. 

· Statistics Canada uses 3 main ways to measure nominal GDP:

1. Output-based GDP—the total of all value added by all industries in the economy

2. Expenditure-based GDP—uses the total expenditure on all final goods and services produced. 

3. Income-based GDP—Uses the income generated by the production of all goods and services. This means the total salaries of all workers, lawyers, secretaries, etc. 

· The output and income based measures describe the supply side of the economy because they look at goods produced 

· On the other hand, the expenditure based method describes the demand side because it looks at how much buyers are spending.



Output-Based GDP:
· Value-Added – the difference between the market value of the product and the cost of intermediate inputs. 

Example: If it costs Honda $10,000 to make a car (for the seats, tires, engine, etc.) and they sell the car for $15,000 then the value added is $5000.

· Intermediate Inputs – services and materials purchased from other businesses and use to make final goods 

Example: the windshield or tires used in a new Honda car are intermediate inputs that Honda bought off other companies like Bridgestone. 

· Final Goods and Services – the finished product bought by the final user (NOT another business)
Example: The final good would be a Honda car

· Double Counting – when the same product is counted in the GDP more than once. 
Expenditure-Based GDP:
· The main formula to learn for expenditure-based is provided below. It looks at the 5 main categories of final expenditure. LEARN THIS FORMULA: you will use it a lot. 

GDP = C + I + G + X - IM

Consumer Expenditure (C) – spending by households on currently produced final goods and services 
Example: the total amount spent by households on t-shirts made and bought in Canada. 

Investment (I) – spending by businesses on currently produced final goods and services. It adds to the buildings, machinery, and inventories that businesses use to make goods 
Example: repair equipment bought by Honda to fix its machines

Government Expenditure (G) – government spending on currently produced final goods and services
Example: salaries of government employees, services like education, health care, roads and the military. 

Exports (X) – locally made products being bought by foreign countries. 
Example: T-shirts produced in Canada being bought in China

Imports (Z) – Foreign countries’ products being bought by the local market. 
Example: Canadians buying t-shirts made in China. 

NOTE: Net Exports (NX) = Exports – Imports = X – IM

· This is the remaining balance of trade a country has once exports and imports have been reduced from one another

· All countries want to sell more goods then they buy, meaning a positive number from this calculation. 
Income-Based GDP:

· As we saw in the circular flow diagram expenditures are equal to incomes. The income-based approach looks at the incomes of everyone involved in providing the goods and services. Other costs and taxes are then added to include everything that goes in to the final prices of the goods. 

· Employment Income (W) – is the total of all wages, salaries, and benefits paid to workers.
Example: Wages paid to Honda’s factory workers. 

· Profits and Business Income – the total of large corporations’ profit and small business income. It measures the costs of management and entrepreneurship
Example: the profits for the year of Honda

· Interest and Investment Income – income earned from financial assets. 
Example: Interest earned on bank deposits, corporate bonds or other investment holdings 

· Business and Investment Income (BI)—this is simply the additional of Profits and Business Income + Interest and Investment Income from above

· Net Domestic Income (NDI) – total income earned by factors of production. Factors of production are all the previous terms we just looked at: income earned by labor, businesses and by holders of investment assets. Therefore:
NDI = W + BI

· Capital Consumption Allowance (CCA) – measures depreciation of the capital stock. This refers to how a company’s capital (e.g. buildings, factories, machinery) is getting older and less productive
GDP at Basic Price = NDI + CCA

· Net Indirect Taxes (TIN)= Sales and Excise Taxes – Subsidies 

· Sales Tax – standard retail tax applied to good and services. 
Example: tax you pay when you buy a pair of shoes from a store. 

· Excise Tax – Generally more specific taxes that are added on top of the sales tax
Example: Liquor and tobacco taxes 

· Subsidies – Payments made by the government to businesses to cover some of their costs. 
Example: Often the government gives money to environmentally friendly companies to encourage lower pollution or to farmers to help them stay in business. 

GDP at Market Prices = NDI + CCA + TIN




· GDP Deflator – shows us the relationship between the Nominal GDP and the Real GDP 








































Chapter 5: Output, Business Cycles and Employment  
· In the previous chapter we looked at economic activity in the form of total expenditures, outputs and incomes 

· Now we will look at the reason for different levels of output and prices in the economy, and what causes them the change. In order to do this, we will use the AD/ AS model. 

· AD/AS model is used to explain the behavior of real output and prices in the national economy. 

· Aggregate Demand (AD) – is the planned aggregate expenditure on final goods and services at different price levels, with all other factors staying the same; we calculate it using the Expenditure- Based Approach for GDP (C + I + G +X – IM)

· Aggregate Supplied (AS)—the output of final goods and services that businesses would produce at different price levels, with all other factors remaining the same (particularly wage rates and net indirect taxes). We calculate it using the income- based approach. 

IMPORTANT: In the Short Run—prices of factors of production (e.g. wages rates), supplies of factors of production (e.g. supply of labor, stock of capital), and technology are fixed. 

AD/AS Model













Figure 5.1 

· The point where the AD and AS lines cross shows us where real output (AD) is equal to real income measured by the income approach (AS) at the price level given by the GDP Deflator






Aggregate Demand:
· Notice that the AD curve slopes downward, which indicates the negative relationship between the general price level and the planned aggregate expenditure. 

Example: as the general price level decreases, planned aggregate expenditure increases 

· NOTE: There is a key different between AD and market demand for an individual product:
· Market demand assumes that income is constant so a rise in the price of a product makes it more expensive relative to income, so people buy less of that product

Example: as the prices of shoes increase, you can’t buy as many shoes with the same income, so market demand for shoes decrease

· However, with AD the income is not constant. A rise in the GDP deflator means that general prices are increasing but income is increasing by the same amount so the products are not getting more expensive and people still buy the same amount

Example: if the prices of all shoes and other goods increases which is indicated by an increase in the GDP deflator, your salary will increase by the same percentage and you will consume the same quantity of shoes and other products

· Aggregate expenditure remains unchanged even if the prices of some products increase by more than the general price level. This is because in the short run, there are no alternatives so people have to consume less of other products. 

Example: if the price of oil rises, expenditure on oil increases but expenditure on other products will decrease. Aggregate expenditure stays the same. 

· At this point you may ask yourself, “Then why is the AD curve downward sloping?”
· There are 3 reasons for this:
1. Interest Rate Effect
2. Substitution Effect, and 
3. Wealth Effect
*** NOTE: these 3 effects cause movements along the AD curve. 

· Interest Rate Effect – the change in how much people spend when interest rates change. 
· As prices increase, people and businesses need more money to pay their expenses. 
· This increases the demand for loans which makes the interest rate go up and cost of expenditure increases
· As a result, people’s planned expenditure would decrease and others would rather wait until interest rates drop. 
· This helps shows us the negative relationship between price levels and planned aggregate expenditure. 




· Substitution Effect – the change in net exports when relative national prices change 

Example: If Canadian prices increase, Canadians will import more from the US because their goods will be relatively cheaper, and people from the US will buy less Canadian exports because they are more expensive. This means Canadian exports (X) decrease and Canadian imports (Z) increase.  

· Both of these changes cause AD using the expenditure based approach to decrease as prices increase. 

· Wealth Effect—the change in planned consumption when household wealth changes. 

· Household and businesses hold money balances like bank deposits as part of their financial wealth for day-to-day expenses and in case of emergency. 

Example: as a student, you might keep money in your bank account for your semester expenses and a little extra in case you need to fix your computer or your car (unexpected)

· The amount you can buy with this money balance depends on the general price levels. If the prices are high then you can’t buy as much. So an increase in prices causes real wealth to decrease

· If real wealth decreases, people and businesses can’t buy as many goods and the planned aggregate expenditure decreases. This is the third effect that helps explain the negative relationship between prices and aggregate expenditure. 
Equilibrium Output and Potential Output:

· Potential Output (Yp)—this is also known as the long-run aggregate supply (LAS). It is the output the economy can produce with the current labor and technology level being fully utilized. 
· It is not affected by changes in the price level. This is why Yp is a vertical line. 

· The Business Cycle – the short term fluctuation of actual real GDP.
Example: Around December, real GDP may increase for a short period of time because people are doing a lot of Christmas Shopping

· Output Gaps—the difference between actual output (Y) and potential output (Yp)

Output Gap = (Y – Yp)



· Inflation Gap – the amount by which actual GDP is greater than potential GDP. 
· Recessionary Gap – the amount by which actual GDP is less than potential GDP. 












Fig 5.2 
Output Gap and Unemployment Rates:

· Equilibrium or Natural Unemployment Rate (Un)—the employment rate when the economy is at potential output (Yp)






Adjustments to Output Gaps:

· There are 2 ways to adjust output gaps:

1. Automatically, without government or central bank intervention 
2. Implementing macroeconomic policies (fiscal and monetary)

Automatic Adjustments:
· The adjustment to output gaps depends on the flexibility, during a recessionary gap wage rates and other factor prices will become lower. 

· Recessionary Gap
· Assuming that wages and prices are flexible, during a recessionary gap wage rates and other factor prices will become lower. 
· This causes AS to shift down from AS1 to AS2 in Fig 5.3
· This will lead to a lower price level (P1 decreases to P2) and the actual output level will increase as shown by the new equilibrium at E2
· At E2, actual output = potential output. The economy is operating at fully capacity. 










Fig 5.3 



· Inflationary Gap
· An inflationary gap is basically the exact opposite if the recessionary gap just seen:
· There will be higher wage rates and factor prices. 
· Because of these higher costs of production, AS will shift up from AS1 to AS2
· General price level will increase and actual output will decrease until there is no gap













Fig 5.4 



· Macroeconomic Policies 
· Sometimes, instead of letting the economy automatically adjust to output gaps, the government and central bank (Bank of Canada) can use 2 types of macroeconomic policies:
1. Fiscal policy – government expenditure (G) and tax changes (T) used to influence AD
2. Monetary Policy – changes in interest rates and money supply used to influence AD. 



Chapter 6: Output, Aggregate Expenditure And Aggregate Demand  

Aggregate Demand and Output in the Short run:

· In this chapter we will look at the private market sector with no government and foreign sector in the short run. This is so we can see how the basic system works 

· In the short run, there are 3 assumptions to remember:
1. All prices and wages are fixed at a given level
2. At these prices and wages, businesses produce the output that is demanded 
3. Interest rates and foreign exchange rates are fixed















	Fig 6.1						Fig 6.2

· Figure 6.1 shows us that since price levels are constant at P0, the AS curve is flat and the short run equilibrium is based on the position of the AD curve 

· The position of AD is explained in Fig 6.2. The graph shows the positive relationship between planned aggregate expenditure (AE), real GDP and income

· When planned AE is equal to real GDP, the economy is in short run equilibrium. This equilibrium at the given price P0 determines the position of the AD curve in Fig 6.1








Consumption Expenditure:

· Aggregate Expenditure (AE) – the total of all planned spending in the economy. This includes spending by households, investment expenditure by businesses and spending by people from other countries on our exports 
AE= C + I + X – IM

· Disposable Income – the income people can either spend or save 
· This is the total income received from businesses, plus transfer payments received from the government (e.g. old age security, welfare, etc.) minus direct taxes paid to the government. 

· We assume that as aggregate disposable income rises, aggregate consumption expenditure rises too (A.K.A as we have more money available to us we spend more!) This is positive relationship is called the consumption function:

C = cY + C0
	C – consumption expenditure 
c – A positive fraction between 0 and 1. It is the slope of the line and is also known as the Marginal Propensity to Consume (MPC)
Y – Disposable Income 
C0 – A positive constant. This is the intercept (the point where the line crosses the vertical axis). We call it Autonomous Consumption Expenditure. 


NOTE: this equation uses the general linear equation y = mx +b (where y is replaced by C, m is replaced by c, x is replaced by Y and b is replaced by C0)

· Autonomous Consumption Expenditure – expenditure not related to current income. This is why C0 is the intercept. People wish to consumer C0 based on things other than income, even when income (Y) is zero.
Example: you need to buy a certain amount of food to survive. Even if you make zero income, you will borrow money from a friend, the bank or use up your personal savings to buy food. Money spent on basic food can be seen as autonomous consumption expenditure. 

· Induced Expenditure – expenditure that is determined by national income levels. This is represented by cY in the formula above 
Example: if you get a salary bonus, you will probably eat out more, which increases the induced expenditure (cY) on restaurants 

· Marginal Propensity to Consume (MPC or c) – this is the slope of the consumption function line. It is the change in consumption expenditure caused by a change in income. 
MPC= C / Y




Example: What is the equation of the consumption function for the table below (if you are only given the two columns on the left?)

	Y
	C
	C/ Y

	0
	30
	-

	20
	35
	

	40
	40
	

	60
	45
	

	80
	50
	



Table 6.1

Solution:
· We create the column on the right to find the slope of the line (c or MPC). C is increasing by 5 and Y is increasing by 20. So C/ Y = 5/20 = 0.25
· This means that if disposable income increases by $1, consumption expenditure will increase by $0.25
· C0 is the value of C when Y is 0, which equals 30. This is because it is the vertical intercept. Recall from your math classes that using the equation y=mx+b, the y intercept is where x is equal to zero. Here, y is replaced by C (consumption expenditure) and x is replaced by Y (disposable income.)
· We are now ready to plug in the numbers in to the equation C=cY +C0
· Ans: C= 0.25Y +30

NOTE: if the autonomous expenditure (C0) changes, the vertical intercept will change causing the entire line to shift up or down
















Fig. 6.3



Saving:

· Saving – income that is not consumed
· When Y is 0 (at the intercept), saving is – C0. This is because people dip into their savings to pay living expenses (-C0) when they’re not making any income (Y)
· This means that they are consuming goods by borrowing or using up their savings
· Therefore, at the intercept, people are losing an amount of C0 from their savings (which is why savings are negative at that point)
· Since a fraction c of each dollar of extra income is consumed, a fraction (1 – c) of each extra dollar of income is saved. So the marginal propensity to save is (1 – c)


· Marginal Propensity to save (MPS) – the change in saving caused by a change in income. 
MPS= S / Y = (1 – c)

· Since a dollar of extra income leads either to extra planned consumption or extra planned savings:
MPC + MPS = 1

· We can define the saving function as:
S= -C0 + (1 – c) Y
















Fig 6.4








Investment Expenditure:

· Investment Expenditure – business expenditure on current output (goods and services) to add to physical capital (factories and machinery) and to inventories (product)

· Investment expenditure on fixed capital depends on the businesses’ expectations on how fast demand will grow and their expected change in profitability. The better the expectations and more profitable, the more investment expenditures they will be willing to make. 

Example: if Honda, expects that a stronger engine in their cars will increase demand and their profit margin, then they will buy new machines with better technology to improve the quality of their engines. This is Honda’s investment expenditure. 

· Planned investment expenditure doesn’t rely on current levels if output, but rather businesses expectations of how demand for goods will change in the future. 
· For this reason, we say planned investment is Autonomous 



Export and Import Function:

· Like investment expenditure, export are also autonomous
· Canadian exports are not determined by Canadian national income
· Instead, they depend on:
1. Income levels in other countries 
2. Price levels in those countries
3. The foreign exchange rate 

· However, for now we will assume that prices and exchange rates are constant. 
· This means that only things like changes in income levels of other countries and changes in preferences of other countries will affect how much we export. 
Example: If there is a recession in Japan, Canadian export to Japan will decrease

· If we let X0 be autonomous expenditure then the export function with constant prices and exchange rate is:
X = X0
· The export function line is horizontal as shown in Fig 6.6. A change in exports leads to a shift up or down of this horizontal line.






Imports:

· Imports are a part of domestic expenditure. Like consumption expenditure, imports rise as income levels increase (positive relationship)

· Marginal Propensity to Imports (MPM) – this is the change in imports caused by a change in national income. It is calculated in the exact same way as the consumption function, except we replace C (change in consumption) with M (change in imports). The MPM is a positive fraction. 

Example: if MPM is 0.4, then that means that as income levels rise by $1, imports increase by $0.40

· The import function is :
M = mY + M0

M – total expenditure on imports 
m – the MPZ. This is the slope of import function line.
Y – disposable income 
M0 – autonomous imports. This is the portion of imports that is not affected by income levels. It is the vertical intercept of the import function line. 
Aggregate Expenditure and Equilibrium Output (Short-Run)

· Aggregate Expenditure Function – the relationship between planned expenditure in the total economy and real national income or GDP

· Remember from earlier on that AE= C + I + G + X – IM 

· The vertical intercept of AE is the sum of autonomous expenditure. 

· The slope of AE is (c – m), which is MPC – MPM

· All other factors that lead to a change in AE are shown as shifts of the AE line. 
Example: if firms think future demand will increase and their investment expenditure increases, this will not cause the slope of the AE line to change but the line will shift up. 

· Short-Run Equilibrium Output – the point where aggregate expenditure (the total of goods and services that households, businesses, and people from other countries want to buy)









In class Problem: you are given the following table:

	Y
	C
	I
	X
	IM
	AE=C+I+G+X-IM

	0
	20
	20
	50
	10
	80

	100
	100
	20
	50
	30
	140

	150
	140
	20
	50
	40
	170

	200
	180
	20
	50
	50
	200

	250
	220
	20
	50
	60
	230



Find the equation of the C, I, X and IM functions and find the equilibrium output. 




































Adjustments Towards Equilibrium:

· Adjustments in output that move the economy to equilibrium out (Ye)are made using unplanned changes un business inventories. 

· For instance, if output in the economy is below equilibrium, aggregate expenditure is greater then output so businesses can try to use up some of their stored inventory from earlier months to meet demand. This is done till the economy reaches equilibrium output. 

Remember: these are unplanned changes! If they were planned, they would already be included in planned investment and aggregate expenditure

· On the other hand, if output is above equilibrium, aggregate expenditure is less than output and businesses would cut down output until the economy reaches equilibrium again. 

· Employment:
· Keep in mind that we are assuming fixed prices and wages rates
· It is important to remember that even when the economy is at equilibrium output (Ye), it may not be potential output (Yp)
· When Ye is less than Yp: employment is less than full, the unemployment rate (un) is higher than the natural rate (Un), and the economy is in recession. 
· The opposite is true when Ye is greater than Yp. W

the multiplier 

· The multiplier – the ration of the change in equilibrium output (Ye) 
to the change in autonomous expenditure (A0)














Fig 6.10



· If the businesses expect demand to increase in the future, they could decide to increase investment (I), which would cause A0 to rise by I

· This leads to a change in equilibrium output (Ye) that is greater than the change in investment.
· The reason for this is that as investment expenditure rises, firms increase output and more workers are needed. 

· This leads to higher income levels in the economy and people start spending more which increase C and I. This shows an increase in induced expenditure. 

· In the class problem, when “I” was 20, 
AE= Ye = 80 + 0.6Y
0.4Ye = 80
Ye =200

· Now, if “I” increases by 10, A0 will also increase by 10 and we get:
AE = Ye = 90 + 0.6Y
0.4 Y = 90 
Y = 225 

· As A0 increased by 10, Ye increased by 25. So the multiplier is:
Multiplier = Ye / A0 = 25 / 10 = 2.5

NOTE: The multiplier is always greater than 1 because any change in autonomous expenditure (A0) will lead to a larger change in equilibrium output (Ye)

Multiplier = 1/ (1 – slope of AE)


Leakages and injections: I + G + X = IM + T + S

















Chapter 7: Government, Fiscal, Policy and Real GDP   
· It is time consuming to keep distinguishing between basic prices (without tax) and market prices (including tax) on goods so we assume that:
· All taxes are direct taxes (on personal income and business profits)
· We continue to assume fixed wages, prices, interest rates, and exchange rates. 
· In the short run, G is autonomous and independent of income levels. 

Recall from Chapter 4: 

· Government Expenditure (G) – government spending on currently produced goods and services (like on hospitals, schools, roads, etc.). So now we have:

AE = C + I + G + X – IM
G = G0

· Transfer payments – services like Old Age Security and Employment Insurance Benefits that the government provides citizens for free. 

· Net Taxes (NT) = (Td – Tr) – taxes minus transfer payments 
· Net taxes reduce disposable income (the amount of income available for spending or saving), so if we use t to indicate the net tax rate then:
Yd = Y – T
Yd = (1 – t) Y
D = Disposable Income 
Y = National income and output 
T = Net Taxes 

· Disposable Income – national income minus net taxes 
The Government Budget and Budget Balances  
· The Government Budget – reports government revenues and expenditure 
· This basically means what goods and services the government will buy during the year, what transfer payments it will make, and how it will pay for them 
· When revenues > spending, there is a budget surplus 
· When revenues < spending, there is a budget deficit 
· When revenues = spending, the budget is balanced

· The budget balance (BB) is also known as the Actual Budget Balance and is equal to the net taxes (NT) minus spending (G)
BB = tY – G

· The budget balance is determined by 3 things 
1. The net tax rate (t)
2. The level of spending (G) by the government 
3. The level of output (Y) determined by AE and AD 
*** IMPORTANT: Using just the budget balance, we can NOT tell the reason for a deficit or surplus 

For instance, when there is a budget deficit, it is impossible to tell whether it is because of fiscal policy (i.e. the government is spending a lot and cutting taxes) or because the economy is going through a recession and the low income level is why the government is not receiving as much taxes (tY). To figure this out we use the structural budget balance. 

· Structural Budget Balance (SBB) – is the budget balance at potential output (Yp). It does not change whether there is a recession or boom (not affected by actual output)
SBB= tYp – G

· Changes in fiscal policy change the structural budget balance. 
· The AE line would shift up and increase AD. This would be an expansionary fiscal policy. 
Leakage and Injections and the Budget 

· Remember from Chapter 6, leakages are part of national income that are not passed on to domestic businesses through spending on current goods and services. Injections are when businesses receive money that is not related to domestic income levels. 

· In our new model, there are 3 main leakages from the circular flow:
1. Savings by households 
2. Imports 
3. Net taxes paid to the government 

· The 3 main injections are:
1. Investment expenditures by businesses 
2. Exports 
3. Governments expenditure on goods and services 

· In equilibrium, planned leakages are equal to planned injections:
S + IM + NT = I + X + G
Fiscal Policy and Government Budget Balances 

· Fiscal Policy – government use of its taxes and spending to change real output. 
· The main objectives of fiscal policy are to:
· Manage aggregate demand (AD)
· Keep output close to potential output 
· Reduce size and duration of business cycle fluctuations (recessions and booms)

· There are 2 ways of using fiscal policy to deal with output gaps 
· Fig 7.4 shows how government spending can be used to get rid of a recessionary gap 
· Fig 7.5 shows how an increase in the tax rate can be used to reduce the slope of the AE line to get rid of an inflationary gap. 


	Expansionary Fiscal Policy 				Restrictive Fiscal Policy 













		Fig 7.4							Fig 7.5 

Automatic and Discretionary Fiscal Policy  
· As we saw earlier, a higher level tax rate reduces the multiplier 

· Suppose autonomous expenditure (A0) decreases. The lower the multiplier, the smaller the decrease in AE, AD and equilibrium output. 

· A high tax rate reduces the effect of shocks to autonomous expenditure on AD and output 
· A high net tax rate is a good automatic stabilizer. 

· Automatic Stabilizers – reduce changes in GDP causes by autonomous expenditure shocks. Basically, they reduce the size of in inflationary and recessionary gaps
· Anything that lowers the multiplier is an automatic stabilizer
· Income taxes and transfer payments (Ex: Unemployment benefits) are good examples. 
Example: Suppose the national income level is at the potential level of 3000 and there is a 20% income tax rate. A recession hits and there is a decrease in employment so the income level falls to 2600. What happens to disposable income?

· Income decreases 400 and disposable income decreases by 400*0.8 =320. Since disposable income decreased by less than income decreased, we can say the income tax was an automatic stabilizer. It decreased the size of the recessionary gap. 

· In a boom, net tax revenues rise and disposable income rises by less than the rise in national income, which helps reduce the size of the boom. 

· All leakages are automatic stabilizers. A higher marginal propensity to save (MPS), higher marginal propensity to income (MPM) and lower marginal propensity to consume (MPC) are all good examples as they decrease the multiplier. 

· Discretionary Fiscal Policy – policies that change taxes and government spending (G0) in response to changes in autonomous expenditure. 

Example: if people think there’s going t be a recession soon, they might save their money to prepare for the recession. This would lead to a decrease in autonomous consumption expenditure. The government might lower the tax rate to encourage people to keep buying goods and services. 
Public Debt  

· Governments borrow money to financial (pay for) budget deficits by selling government bonds to households and businesses 

· Public Debt (PD) – the outstanding government bonds issued to pay for government budget deficits. 
· NOTE: the outstanding public debt at any point in time is simply the addition of all past government budget balances. 
· A budget surplus reduces the public debt and budget deficit increases the public debt. 
PD = -BB

· Net Public Debt – the difference between the government’s total debt and its financial assets. Examples of financial assets are stocks and bonds. The government often owns financial assets like bonds that it earns interest on. 

· Debt Ratio—the ratio of public debt to GDP

· Net Debt Ratio – the ratio of net public debt to GDP
· When the debt ratio is high, the government will need high tax rates to reduce to debt. This can lead to people not wanting to work and therefore spending less. 

· It is important to manage this well to avoid letting the economy go into a recession

· The government also has to pay interest on its debt which grows every year so it is very important to avoid a high level of public debt 
· To avoid higher levels of debt, the government can print more money to meet its spending needs, but this leads to inflation. 











Chapter 8: Government, Fiscal, Policy and Real GDP   
Money and the Functions of Money  

· Money – the medium of exchange used to make payments for goods and services. It also serves as a unit of account 

· Legal Tender – the money that must be accepted as a means of payment by law. 

· Bank Cash Reserves – the cash held by the bank to meet possible withdrawals by depositors   (i.e. the amount of physical cash the bank has at any given time to handle people coming to the bank asking for their money). 

· Flat Money – the money government has declared as legal tender. 
Example: coins and paper bank notes. Interesting fact: if you look at $5, $10, $20 it says “ this note is legal tender” on it. 

·  Money Supply (M) – this is the amount of currency in circulation (meaning all the cash outside the banks) plus banks deposits. There are 3 ways to measure M:
· M1: this is the total of cash in circulation plus all checking deposits in banks 
· M2: is M1 plus savings deposits. 
· M2+: is M2 plus deposit at other financial institutes other than banks. 

NOTE: M1 is the most popular way of measuring the money supply. If the question doesn’t specify to use M2 or M2+, just assume it is M1 

· Monetary Base (H) – all the currency (notes and coins) in circulation plus the cash reserves held by the banks. It is also known as high-powered money. 
· The only difference between M and H is that M includes bank deposits, and instead H includes bank cash reserves. As we will see later, deposits are always greater than the cash reserves, which is why the money supply is always greater than the monetary base. 

· Financial Intermediary (FI) – a business that brings borrowers and lenders together. 
Example: A bank is a FI. The money Bob deposits in a checking or savings account is basically what he lends to the bank (Bob is the lender). The bank uses this money to give a loan to Susan (borrower). 

Remember: The deposit is a liability of the bank. This deposits money is used to provide loans of households, businesses and the government. 

· Bank of Canada – Canada’s central bank. It does not act like a private bank (i.e. it does not aim to maximize profits). It has the responsibility to regulate the national money supply. 





· Liquidity – how easily assets can be turned into cash 
Example: If all depositors asked the bank for their money back at the same time, the bank would not be able to give it immediately because, as mentioned before, it lend out a good portion of the money it receives in the form of loans (such as mortgages) which will take years to pay back. Loans are not a liquid asset. 
· It is very unlikely that everyone will ask for their money back at the same time so banks normally keep small cash reserves (cash is the most liquid asset possible) so they can pay back depositor’s regular requests. 
Bank Operations and Profits  

· Banks make profits from the difference between what it cost to raise funds (mainly interest payments to their depositors) and the revenues it earns from lending (mainly interest earned on the loans they give out). 

· Net Interest Income – the difference between loan interest earned and deposit interest paid. 
Example: If a bank pays 3% interest on deposits and charges 7% interest for loans, its net interest income is 4%. 

How Banks Create Money  

· Banks create money by only holding a portion of their deposits as cash (cash reserves) and lending out the rest. The bank always earns higher interest on the loans it gives out than the interest it pays to its depositors. This is why the bank tries to give out as many loans as possible. 

· Currency Ratio (cr)—the ratio of cash to deposits held y the public (households). It is also known as the Cash Drain Ratio. 
· The banks hold the cash in the economy not held by the public 
· If the public holds all its money as cash, the banks cannot obtain the cash reserves they need to cover their deposit liabilities. 
cr = cash held by public / deposit

· Reserve Ratio (rr) – the ratio of cash reserves to deposits held by the banks. 
· This lets us know what percentage of the money deposited into the bank is held by the bank as cash for clients to withdraw from their accounts at any given time. 
rr = cash reserves / deposits 

· Financial Panics—people lose confidence in banks and rush to withdraw cash. 
Example: the above example only works if the public has faith that the banks is in a solid financial position and is safely taking care of their money. If they think the bank is lending too much or it is at risk of losing their money, everybody will get scared and try to withdraw their money all at once, lending to a financial panic (i.e. 2008 crisis)

· Commercial Papers—short term 30-day and 60-day notes used to pay the buyer interest created by loans and accounts receivable
Example: If Bob buys 30-day commercial paper from a bank using cash, he is lending that money to the bank and in 30 days he will receive that money back plus the interest he earned on it
monetary Base and the Money Multiplier   

· Money Multiplier – the change in the money supply caused by a change in the monetary base. 
Money Multiplier =  money supply / monetary base

· The size of the money multiplier depends on 2 main ratios:
1. rr, the banks’ ratio of cash reserves to total deposits
· The lower the reserve ratio (rr), the more loans banks can give out in comparison to its deposits and the higher the money multiplier will be 

2. cr, the public’s ratio of cash balances to bank deposits
· The lower the currency ratio (cr), the less cash the public is holding and the greater the share of the monetary base held by the banks. This means the banks can create more deposits, so the lower the cr, the higher the multiplier

· If we use R to represent cash reserves the bank hold, D to represent their deposits and C to represent the cash holdings by the public then:

R = rrD
C = crD

· Since the monetary base (MB) is the total of cash reserves (R) and cash holdings (C) by the public, we can say:
MB = (rr + cr)D

· Since the money supply (M) is the total of cash in circulation outside the banks and bank deposits, we can say that:
MS = C + D
MC = (1 + cr) D

· By dividing the equations for M and H above, we can find the money multiplier:

MS/ MB = (1 + cr) / (rr + cr)

Example: if the banks wants to hold cash reserves of 8% of their deposits and the public wants to hold cash equal to 14% of their holding of bank deposits, what is the money multiplier?
M/ H = (1 + 0.14) / (0.08 + 0.14) = 5.18

· The money multiplier tells us how the money supply in the economy would change as a result of a change in the monetary base. In the example above, a $1 in the monetary base leads to a change of $5.18 in the money supply. 
· We can also re-write the equation above to get the formula for M in terms of the money multiplier:
M = [(1 + cr) / (rr + cr)] H
Chapter 9: Financial Markets, Interest Rates, FX and AD   

· People have a number of choices they can make with their money. They could store it as cash or they could invest it in various financial assets if they want it to grow, or some combination of both

Interest Rates, Bond Prices and Yields   

· Bonds—a financial contract that makes one or more fixed money payments at a specific date in the future. 
Example: I will lend a company $1000 and it promises to pay me $50 every year for 3 years and at the end of the 3 years it will give me back by $1000

· Interest Rate—the market rate to lenders. 
Example: In the example above, the interest payments are $50 and the interest rate is      50/1000 = 5%

· Price of the Bond—the bond current price. All you need to know is that as interest rates increase the price of bonds decrease. Bond prices and interest rates are negatively related

· Yield on a Bond – the return on a bond. As interest rate increase, bond yields also increase. Yields and interest rates are positively related. 
· This is because as interest rates increase, people will sell their bonds because they can earn more interest by keeping their money at a savings account in a bank. To stop this from happening, companies have to increase their bond yields to keep people’s investments. 
Bond Market in Action    

· If bond managers see bond prices that offer yields higher than current marker interest rates, they will buy the bonds 

· More people buying bonds makes the prices increase and the yields will fall until they reach current market interest rates


· On the other hand, if bond yields are lower than the interest rate, people will sell their bonds, which decreases the price. This will lead to higher yields until eventually it reaches the current interest rate again. 





Demand for money Holdings    
· Money holdings (or money balances) simply means how much money people like to hold as cash (not invested or kept as bank deposits). There are 3 main things that affect demand for money holdings:
1. Interest Rates 
2. Price Level 
3. Real Income 

· The opportunity cost of holding money is the interest given up by not investing it in bonds. Then what is the benefit? The transactions, precautionary and asset motive

· The transactions Motive for holding money arises from the difference in the timing of when you receive money and when you have to make payments. 

Example: If you get paid at the start of the month and have several expenses during the moth to pay then you would need to hold cash to meet your expenses. Even if the expenses were at the end of the month it would not be worth investing the cash for a couple of weeks because there are several bank fees and charges you would have to pay which would be more than the interest you would earn. 

· How much money we need depends on the value of transactions (mainly spending on goods) we plan to make in the future. 
· The higher the real GDP and income, the stronger the transactions motive for holding money. 

· The Precautionary Motive to hold money arise from uncertainty about the timing of when you receive money and when you have to make payments. 

Example: If you have an emergency need for new brakes on your car, bonds can’t be used to pay for it. You need money despite the opportunity cost it involves for unexpected or emergency needs. 

· the higher the real GDP and income, the stronger the precautionary motive will be for holding money. 

· The Asset Motive for holding money arises from the desire to reduce portfolio risk
· People do not want to put all their money into stocks and bonds because they do not want all their money to be exposed to the risk of moving up and down every day in the market
· However, when interest rates are high, the returns on bonds are higher so the opportunity money balances and more in bonds when returns are high. 
· The demand for money balances is negatively (inversely) related to interest rates as you will see in the following table.





	









Fig 9.2

· Fig 9.2 shows that equilibrium in the money market is reached at E, when the interest rate is i0. This is the point where real money balances people wish to hold just equals the money supplied by the central bank. 

· If interest rates lower to i1, there’s an excess demand for money by the amount of AB (only A is available)

· People will start selling bonds so that they can hold more money and there will be an excess supply of bonds


· This will decrease the prices of bonds. Lower bond prices mean higher yields and because of these high yields, interest rates will rise too. 

· Higher yields and interest rates mean people will start buying bonds again and the economy will more back along the L line from B to E 


· The opposite would happen if interest rates were higher then i0 

Fall in the Money Supply










Fig 9.3
· If the central bank lowers the monetary base, the real money supply line would shift to the left
· This would lead to excess demand for money balances
· Like before, people would sell bonds to store more money
· Bonds prices would decrease. Eventually bond yields would increase and the interest rates would rise from i0 to i1 to reach equilibrium again 


Rise in Real Income










Fig 9.4

· A rise in real income would cause L line (demand for money balances) to shift to the right 

· People sell their bonds to hold more money. The equilibrium interest rate rises from i0 to i1 

· The opposite is true when there is a decrease in real income (equilibrium interest rate would decrease).
Interest rates and Foreign Exchange rates     

· Foreign Exchange Rate – the domestic currency price of unit of foreign currency or the amount of Canadian dollars you would need to exchange for an American dollar. 

Example: Let’s say the exchange rate is 1.4 $CDN/ $US. It only costs 1.4 Canadian dollars to buy 1 US dollar
· If the Canadian foreign exchange rate decreases to 1.2 $CDN/ $US. It only costs 1.2 Canadian dollars to buy 1 US dollar. 
· The Canadian dollar has increased (appreciated) in value. 

REMEMBER: if the exchange rate decreases, the value of that currency increases (appreciates). Exchange rates and the value of the currency are negatively related 
 
· So if the Canadian foreign exchange rate decreases, foreign currency is cheaper in Canadian dollars. This means we can purchase more bonds in other currencies with the same amount of Canadian dollars. On the flip side, people from other countries using other currencies cannot buy as many Canadian bonds, making Canadian bonds less attractive to the international market. 











		Fig 9.5 							Fig 9.6 

· Fig 9.5 shows us that if the central bank increases the monetary base, the real money supply shifts to the right. This leads to a decrease in interest rates. 

· Higher money balances create excess money holdings and an increased demand for domestic bonds, which raises bond prices and lowers interest rates to i1

· The lower interest rates and bond yields increase the demand for US bonds and US dollars (because you need US dollars to buy bonds), which causes the demand curve if Fig 9.6 to shift to the right to D1

· Since Canadian bond yields are lower, Americans sell their Canadian bonds and this decreased the supply of US dollars (shift to left) so S1

· The new equilibrium exchange rate increases to er1. 
· A decrease in Canadian interest rates causes the exchange rate to increase. It costs more Canadian dollars to buy one US dollar. 
· Interest rates and foreign exchange rates have a negative (inverse) relationship 


Interest rates, Exchange Rates and AD

· Transmission Mechanism – links, money, interest rates, and exchange rates through financial markets to output, employment and prices. The 3 main ways it does this is by looking at the effect that changes in interest rates have on:
1. Consumption Expenditure 
2. Investment Expenditure 
3. Foreign Exchange Rates and Net Exports 

Interest rates and Consumption Expenditure

· The Wealth Effect – the change in the consumption function caused by a change in household real wealth. 
Example: Suppose you own financial assets like bonds. If there is a boom in financial markets and your bonds give a very high yield, your real wealth has increased. You could use this new wealth to buy a new sofa, meaning your consumption expenditure has increased. This is the wealth effect. 

· When interest rates fall, the bond prices increase. People that already owned the bonds experience a capital gain, which increases household wealth and spending 
· These changes in consumption shift the consumption line, aggregate expenditure (AE) line and aggregate demand (AD) up. The slope of the consumption line does not change though. 
· The opposite is true if interest rates rise. 

· Interest Rate also affect consumption when it comes to borrowing from the bank:
· When spending exceeds disposable income, net wealth falls. 
· People often have to borrow money from the banks for expenditure on consumer durables (ex: cars furniture, etc.)
· Interest rates consumer spending by affecting both the quantity of consumer financing available and the interest rate charged on it. 
· Lower interest rates reduce the cost of borrowing and allow households to take out bigger loans while still being able to meet the interest payment. Again, this lower interest rate increase consumption spending 
Interest rates and Investment Expenditure

· Remember that investment spending is when businesses buy fixed capital like factories, houses, machinery, equipment, inventories, of raw material, components etc. 

· When looking at an opportunity like increasing production, businesses look at whether the added revenue and profits will be high enough to pay back the loan they will have to take to pay for the investment

· As interest rates fall, the interest payments that businesses have to make to the bank will be lower. This means more businesses projects (that require an investment) will have expected profits that are greater than the interest payments and investment expenditure will increase. 

Exchange rates and Net Exports

· Since we know interest rates and foreign exchange rates have a negative relationship, a decrease in interest rates would increase the exchange rates. 

· Now our exports would become cheaper for other countries to buy. 

· This would result in exports increasing and imports decreasing, so net exports (X – Z) increase. 

· The opposite is true when interest rates increases. 

Chapter Conclusion: To tie everything together that we have looked at this chapter, we can sum up the 4 main links in the transmission mechanism:

1. With prices constant, changes in money supply change interest rates
2. Changes in interest rates change consumption expenditure through the wealth effect and the cost of loans
3. Changes in interest rates cause changes in planned investment expenditure through the cost of loans for businesses to take on investment projects, buy capital equipment and to carry inventories 
4. Changes in interest rates cause changes in exchange rates which cause changes in net exports. 

M  i  (C + I + NX)  AE * multiplier  AD  Y
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· Changes in money supply can have a big effect on business cycle fluctuations (recessionary and inflationary gaps)

· This is particularly the case when a small change in money supply could have a big effect on interest rated and expenditure

· This happened when the L line in Fig 9.8 is steep 

· These would cause big shifts upward in AE in Fig 9.10 and the AD in 9.11. would shift to the right by a lot. This could create a large inflationary gap. 










Chapter 10: Central Banking And Monetary Policy   

· Monetary Policy – policies made by the central bank that change money supply, interest rates and exchange rates to adjust aggregate demand. 

· Central Bank—is responsible for monetary policies using its control of monetary base and interest rates. 
· The main difference between private commercial banks (like RBC, TD, BMO, etc.) and the central bank is that private banks looks to make profits
· On the other hand, the central bank just looks to influence private banks actions and the financial system in general (using monetary policies). They work more like a governmental agency than a private business. 
· The Bank of Canada (BoC) is Canada’s central bank.
· The main assets of the BoC are government securities (ex: Canadian government bonds). When the BoC buys these bonds, it pays for them by issuing cash to the public, or by making deposits in commercial banks. This issuing of cash and new deposits increases the monetary base and money supply in the economy. 
· Bank notes in circulation (the main part of the monetary base) are liabilities of the Bank of Canada. 

· Total currency in circulation depends on 2 factors:
1. The Bank of Canada’s decision about the right size for the monetary base and interest rates. 
2. The demand for cash, relative to deposits, coming from the public and the banks (this depends on the bank’s reserve (rr) and people’s currency (cr)). 
· As bank lending and deposits expand, both the banks and public demand cash to meet their rr and cr. 
Central Bank Operating Techniques 

· Remember from chapter 8 that the monetary multiplier ties the size of the money supply to the size of the monetary base 
· Also recall from chapter 8 that the money multiplier is larger when rr and cr is smaller. If these two ratios are constant, the BoC can change the money supply by changing the monetary base. The BoC has 3 ways of controlling the money supply:
1. Creating reserve requirements 
2. Using open-market operations
3. Adjusting central bank leading rates








Reserve Requirements  

· Required Reserve Ratio—a legal minimum ratio of cash reserves to deposits that all commercial banks must meet at all times. 
· By controlling the rr, the BoC can control the size of the multiplier and money supply.
· An increase in required rr, decreases the money multiplier and a decrease in required rr increases the money multiplier
· However, reserve requirements are not commonly used by the BoC because if it keeps changing it, all the banks will have to constantly make larger adjustments to their cash reserves, which will lead to complications. 

Open Market Operations  

· Open Market Operation – when the central bank buys or sells government securities (mainly bonds) in the open financial market. While required rr focuses on the multiplier, this technique focuses on controlling the monetary base 

· Open Market Purchases – this is when the BoC buy government bonds. It increases the BoC’s assets and the monetary base in the economy. The higher monetary base increases bank lending (by creating bank deposits) and the money supply. 
Example: If there is a recession and the BoC wants to increase AD, it would need to decrease interest rates (to increase consumption and investment expenditure). This can be done by increasing the money supply. So it would do open market purchases of government bonds to increase the money supply. 

· Open Market Sales – this is when the BoC sells some of its assets (the government bonds). This reduces the monetary base, bank lending and the money supply. 

The Bank Rate   

· Bank Rate – the interest rate the central bank charges on its loans to commercial banks 
· If a bank is running low on cash for its reserve ration, they often borrow from other banks at the overnight rate (we look at this next)
· If none of the other banks have enough cash reserve to lend, the bank must borrow from the central bank at the bank rate (which is higher than the overnight rate).









Money Supply Vs. Interest Rates  

· Exact control of the money supply is very difficult. Now, most central banks try to set the interest rates instead. 

			








· A central bank can use its control over the monetary bas and interest rates to pursue any one of the following 3 targets (but not more than one target):
1. Control the foreign exchange rate 
2. Control the money supply 
3. Control the inflation rate 

· Exchange Rate Target – monetary policy maintains a fixed foreign exchange rate 

Example: If Canada wants to fix the exchange rate between the Canadian dollars and US dollar, the BoC would set the same interest rates as those set by the central bank in the US. This would mean people in the US wouldn’t want to invest in Canadian bonds (because they’re giving the same yields) and Canadians wouldn’t want to invest American bonds, so there would be no change in the exchange rate. 

· Money Supply Target – the BoC tries to control the money supply by changing interest rates 

Example: If money supply is above the BoC’s target, it raises interest rates to reduce the demand for money until money holding falls within their target range. They reduce interest rates of money holding are less than their target. 

· Inflation Rate Target – monetary policy aims to maintain a target inflation rate. 

Example: If inflation is high, the BoC can increase the interest rates to decrease AD, which would lower prices and inflation. 

· Monetary Policy Instrument – this would be the monetary variable that the central bank uses to reach its policy target. In the above examples, the interest rate has been the main monetary policy instrument to achieve exchange rate, money, supply and inflation rate targets. 

· In Canada, the overnight rate is now the BoC’s monetary policy instrument. 



· Overnight Rate—the interest rate commercial banks (and other financial institutions) receive or pay on loans from one day until the next 

· As mentioned earlier, banks use the overnight rate to borrow money from other banks when they don’t have enough cash to meet their reserve ratio. They pay it back the next day (this is why it’s called ‘overnight’)
· The overnight rate falls between a range. The upper end is the bank rate (the interest rate the BoC charges on loans to commercial banks). The lower end is the deposit rate (this is the interest rate the BoC pays to commercial banks that have deposits with the BoC). 
· The BoC controls interest rated by using the target overnight rate. A lower target overnight rate lowers bank lending rates and encourages people to borrow more which increase the money supply. The opposite is true when the target overnight rate is increased. 

· Prime Lending Rate—the interest rate charged by banks on loans to their most credit worthy borrowers (borrowers with the best credit history).

· When the BoC raises the overnight rates, banks respond by raising the prime leading rate. Rates on business and consumer loans, and mortgage rates are tightly linked to the prime lending rate. 
· These interest rates cover about two thirds of bank lending in Canada so it makes a strong line between monetary policy (changing the overnight rate) and aggregate expenditure (AE) and AD (because the amount people spend depends on how much they borrow from the bank).
Special Purchases and Sales   

· To maintain the overnight interest rate within the target range, the BoC must cover any shortage or remove any surplus money that would push the rates outside the range. It has two ways of doing this:
1. Special Purchases and Resale Agreement (SPRA)
2. Sale and Repurchase Agreement (SRA)
 
· SPRA – Special Purchase and Resale Agreement. This is when the BoC buys securities (like bonds) one day and agrees to resell them the next day. 
· This is used hen there is a shortage of cash and there is fear that the overnight rate might rise too much because banks won’t lend at current rates with the shortage of cash 
· With an SPRA, the BoC puts cash into the system for a day to avoid too much rise in rates. The difference between the buying and selling prices determines the interest rate for the SPRA. 
· Banks don’t mind doing this because they get that cash for a lower rate than if they has to borrow from other banks at the overnight rate. 
· SRA – Sale and Repurchase Agreement. Thus us when the BoC sells securities one day and agree to buy them back the next day
· This is used when there is fear that the overnight rate will fall too much
· The BoC uses the SRA to take cash out of the system which reduces the monetary base and prevents the rates from falling too much. 















Fig 10.3 

· In Fig 10.3, we start at equilibrium E0, where the demand for cash reserves is just equal to the supply of monetary base at the overnight rate set by the BoC. 
· If there is a sudden temporary increase in the demand for cash balances, the demand for monetary base shift to the right to D1. 
· If the BoC takes no action, the overnight rate would rise to E1. 
· To prevent this, the BoC increases the monetary base by buying securities and agreeing to sell them back the next day. This is a SPRA
· This temporarily increases the monetary base to MB1 and maintains the overnight rate. 
· In the opposite case, the BoC would use and SRA. 

NOTE: SPRAs and SRAs are only used for very short term changes (one day). If they wan to make a permanent change, they would use Open Market Operations 

Government Deposit Accounts   

· The government holds some of its funds on deposit in the BoC and some in commercial banks and allows the BoC to control how these funds are distributed 

· This gives the BoC another way of managing the monetary base in the short-term 

Example: if the BoC wants to increase the money supply, it can increase the reserves of the commercial banks by transferring government deposits from the central bank to the commercial banks. This extra cash allows them to create more deposits and increase lending (which increases the money supply). This can be seen below:



Monetary Policy Rules    

· The Taylor Rule – says that the central bank interest rate according to the following targets:
1. Inflation targets 
2. Output targets 

i = i0 + a(  - *) + b(Y-Yp)
 - actual inflation 
* - target inflation rate 

· Like before, the BoC set interest rates at i0. This is the interest rate where it feels output (Y) will equal potential output (Yp) and inflation () at the target rate (*)

· If  > *, then the BoC raises the nominal interest rate 
· If  < *, it lowers the nominal interest rate.  
· The letter “a” tells us by how much the interest rate is changed in response to an inflation rate that is different from the bank’s target
· Any change in economic conditions that the BoC think is going to last for a while we will lead to the BoC changing i0. This would cause the line to shift up or down 

· Quantitative Easing – this is the open market operations discussed earlier, where the central bank buys financial assets (mainly government bonds) to increase the monetary base. The main goal is to increase the cash reserve in the banking system directly, which allows the bank to lend more. 

Example: if the bank buys government bonds from RBC and pays for them by making deposits in RBC

· Crediting Easing – this is when the central bank buys financial assets to put cash directly into the market rather than doing it through the banking system. 

Example: if Bob and Sue own government bonds, the BoC can buy it off them, which would put money straight in to the market. 

NOTE: for the exam, you just need to know that the main difference between these two terms is that quantitative easing puts cash into the banking system and credit easing puts cash into other markets.  










Chapter 11: Monetary and Fiscal Policy in the Short Run    
				Short- Run Equilibrium
		














Fig 11. 1

AS, AD and Equilibrium    

· Short – run Aggregate Supply (AS) shows the positive relationship that exists between how much supply a business is willing to produce and the price the business is willing to sell it for, keeping its expenses constant (wages, supply of labor, capital). Essentially the higher the selling price, the more the business is going to be willing to produce and vice versa

· If there is an increase in wage rates, it increases the costs for the business which forces produce to require higher prices to produce the same level of output (Y1)
· This causes the AS curve to shift to AS1 

· Short-run Aggregate Demand (AD) shows the negative relationship between price levels and planned aggregate expenditure 

· The point where the AS and AD line cross, is the short-run equilibrium 
AD Shocks    

· AD shocks are when changes in autonomous expenditure shift the AD curve 

· An increase in autonomous expenditure shifts AD curve to the right. This increase the equilibrium price and real GDP 	

Example: If autonomous government spending or autonomous consumption expenditure increases, this cause the AE line to shift up, which will cause AD to shift right. This is an AD shock

AS Shocks    

· AS shocks are when changes in production costs and indirect taxes shift the AS curve.

· When commodity prices rise, production costs go up and the AS curve shifts up.  This raises the equilibrium price and real GDP falls. 

· Indirect taxes (sales and excise taxes) are included in the prices of goods. An increase in indirect taxes shifts AS up (to the left) and prices increase while equilibrium real GDP decreases. 















Fig 11.2 

Short –Run Equilibrium and Economic Performance     

· Now let’s look at the AD/ AS model with the potential output (LAS)

· Remember that at potential output, the unemployment rate = natural unemployment rate 


· Potential output is not affected by short-run economic conditions. It is determined by technology, supply of labor, and the shock of capital, which all look at the long-run

· The difference between equilibrium output and potential out is mainly because of changes in AD and these can be seen as inflationary or recessionary gaps. 


· In the short-run, factor inputs don’t change too much so the unemployment rate fluctuates a little bit around the natural unemployment. 















Fig 11. 3
   
· Government monetary and fiscal policies offer solutions to the short-run fluctuations in output, prices, and employment 

· Monetary policy uses interest rates to change AD. As well looked at earlier, a decrease in interest rates, increases AD (shift right) and this increases equilibrium output and economic performance


· The factors mentioned above (unemployment and output gaps) are all parts of economic performance. The closer the unemployment rate s to the natural unemployment rate, and the lower size of the output gap, the higher is the economic performance. 


The Effect of Fiscal Policy on AD      

· As we saw in Chapter 7, fiscal policy uses taxes and government expenditure to change AE, equilibrium output and AD 

Example: If the economy is going through a recessionary gap, the government use fiscal policy to lower taxes. 

· This increases people’s disposable income and consumption expenditure, which causes AD to shift to the right and the equilibrium output approaches potential output. 
· The government has 2 fiscal policy goals that are important for AD:
1. Stable AD that will help achieve full employment and equilibrium output equal to potential output. 
2. Control the debt ratio 






· Debt ratio – the size of government debt relative to GDP. The government’s budget balances (BB) is what determines fiscal policy (BB is the instrument of fiscal policy). 

· The BB is controlled by changing net taxes (inflow of funds to the government) and government expenditure (outflow of funds from the government)

· Sometimes it can be difficult to change AD and still keep a favorable BB. 

Example: Figure 11. 4 and 11. 5 show that it AD shifts to the left and there is a recessionary gap, the government can increase expenditure to help shift AD to the right and move equilibrium output towards potential output. However, this will lead to more government debt and the BB line will shift down (remember the BB equation from Chapter 7) 


















Fig 11.4
Fiscal Policy and the Public Debt       

· Up to this point, for the budget balance we had been using the equation BB = tY – G however, this does not take into consideration the interest payments the government must pay on its debt. To include interest payments we would get:

BB = tY – G – iPD
Where 
PD: Public debt. This is the total of government bonds outstanding 
i : the interest rates on those bonds since they were issued 
iPD: the annual interest paid on the outstanding public debt to the bondholders (this is just i times PD)


· Primary Budget Balance (PBB) – does not include interest payments on the public debt. It is exactly the same as the BB equation we were using earlier:

PBB = tY – G

Example: If the national output (Y) is 400, tax rate in 10 % and government spending is 150, what is the primary budget balance?

ANS: PBB= 0.1(400) -150 = -110. This means there is a primary budget deficit of 110 

· Structural Primary Budget Balance (SPBB) – the primary balance at potential output. This is simply the same formula for PBB used above except we replace Y with Yp:

SPBB = tYp – G


Example: If the structural budget balance for 2010 is in surplus of 250, the potential output level is 900 and the tax rate is 35%, how much did the government spend in 2010?

Ans: 250 = 0.35(900) – G = 315 – G. So G must have been 65

· Using the primary and structural primary budgets, and including the effects of changes in GDP, give us:
BB = SPBB0 + t0(Y-Yp) – iPD

· The net tax rate (t0) and government expenditure (G0) is set according to what the BoC feels will lead to a primary budget balance at potential output, SPBB0
· Setting SPBB is the discretionary part of fiscal policy. It’s based on full employment and stable debt ratio targets. 
· The net tax rate (t) also gives the automatic stabilizer portion of fiscal policy (recall from Chapter 7) as it gives the reaction of fiscal policy to change in output (Y – Yp). 
· If Y > Yp, BB > SPBB (Inflationary Gap) 
· If Y < Yp, BB < SPBB (Recessionary Gap) 

Budget Balance And Outstanding Debt        

· Remember from chapter 7 that PD = - BB 
· Fiscal policy looks to fix the size of the public debt (PD), so actual PBB must be a surplus equal to iPD 
· The overall budget is balanced when BB = PBB – iPD = 0 

NOTE: The budget is balanced as long as the government can pay the interest payment on its PD, it doesn’t have to pay off the actual public debt itself. 


Example: If Canada has $1000 of public debt at 5% annual interest, what should the primary budget balance be to give a balanced budget at the end of the year?

ANS: iPD = 0.5(1000) = $50. The PBB (tY – G) for this year must be $50, for the budget to be balanced. The government still has $1000 of outstanding debt, but as long as the interest payment is made, we say there is a balanced budget. 

If PBB is $200, there is a budget surplus of 200 – 50 = $150 and the government can reduce its outstanding debt by $150. The new outstanding debt would be $850. If PBB was negative, the outstanding debt would increase. 

The Effects of Monetary Policy on AD       

· If there is a recessionary gap and the government wants to shift the AD line to the right it can do this by increasing the money supply. 

· It can do this directly by using open market purchases in increase the monetary base or indirectly by lowering interest rates. 





























Chapter 14: BOP, Exchange Rates, Monetary and Fiscal Policy   
· Balance of Payments (BOP) Accounts – records transactions between one country and the rest of the world. The BOP has 3 main accounts:
1. Current Account (CA)
2. Capital Account (KA)
3. Change in Official Reserves account (OR)

· Current Account (CA)—the part of the BOP that records the exports and imports in goods, services and transfer payments. A current account surplus means a country’s foreign income is greater than its foreign spending. 

Example: If Canada exports cars to the US, it would be a credit in the CA. 

· Capital Account (KA) – the part of the BOP that records purchases and sales of real/physical assets (e.g. machinery, factories etc.) and financial assets (e.g. bonds, stocks). 

Example: If Canadians buy US bonds 

· Change in Official International Reserves (OR) – the change in the Government of Canada’s balance of foreign currency (how much currency of other countries it holds). An increase in official reserves is like a payment (debit) item in the KA because the government has to buy foreign currency by paying for it in domestic (Canadian) currency. OR is always equal to           CA + KA when there is no statistical discrepancy. 

Balance of Payment (BOP) = CA + KA - OR

· Statistical Discrepancy—accounts for any mistake there might have been in measuring the items in the BOP accounts.

· If all items in the accounts are measured correctly (no statistical discrepancy).

Example: If the balance on CA is a deficit, a net payment of -$5, and the balance of the KA is a surplus, a net receipt of +$3, then 

CA + KA = OR
-5 + 3 = -2 

Payments exceed receipts by $2 and are paid for by a decline in official reserves.
Bringing OR to the other side (remember it becomes positive) to get the BOP, we get:

BOP = -5 + 3 + 2 = 0




The Current Account       

· The exports and imports of goods and services are the largest part of the CA. There are 3 main things that determine the price of foreign goods relative to domestic goods:
1. The domestic price level (PCDN). We can use the consumer price index (CPI) or GDP delfators to measure this 
2. The foreign currency price of foreign goods (Pf). If looking at Japan, Pf would be the price of goods in Japanese Yen. Again, CPI and GDP deflator can be used to measure this 
3. The nominal exchange rate (er)


· Nominal Exchange Rate – the domestic currency price of a unit of foreign currency. 

Example: If the Canadian nominal exchange rate to the US is 1.3 that means 1.3 Canadian dollars is equal to 1 US dollar. 

· Real Exchange Rate – the relative price of goods and services from different countries measured in a common currency. 
Real Exchange Rate = (er x Pf) PCDN

Example: The nominal exchange rate is $1.4 Cdn/ $1 US. The GDP deflator for Cananda is 112 on the base year 2004. The GDP deflator for the US is 106 on the base year 2004. 

Real Exchange Rate = (1.4 x 106) / 112 = 1.33 

· This means that US goods and services are 0.33 or 33% more expensive than Canadian goods and services when both are priced in Canadian dollars. 
· A rise in the real exchange rate makes imports more expensive relative to domestic goods so expenditure on imports decrease 
· A rise in real er can be because of an increase in nominal er, increase in Pf, or a decrease in PCDN  

· Purchasing Power Parity (PPP)—means a real exchange rate equal to one. It means that nominal er adjusts to the value required to make net exports = 0

Example: If the nominal exchange rate is 1.4 $CDN/ $US, the price of American goods is 100 and the price of Canadian goods is 140, then the real exchange rate = (1.4 x 100) / 140 = 1

· This means American goods are cheaper than Canadian goods but because of the exchange rate, Canadians will not import more than the US. Similarly, Americans have a stronger currency but because of higher Canadian prices, they will not import more from Canada. 




Exports        

· Exports depend on 2 things:
1. Income Levels in Other Countries 
2. Real Exchange Rate 
· The higher these 2 factors are, the higher the exports and export profitability. 

· Higher income levels in other countries will increase our exports because people from those countries have more money to spend. 

· A higher real er means that the prices of our goods are relatively cheaper than the prices of foreign goods and so this would also lead to higher exports. 

Examples: If income levels in Japan rise and at the same time the Canadian real exchange rate increases, both of these factors will lead to higher Canadian exports

· Exports react quickly to a change in income level, but slowly to a change in real er because exporters are not sure if the change in er is permanent or just for a little while. They don’t want to change their prices if the change in real er is only for a few days or weeks.

Imports        

· When domestic income rises, imports increase (because people have more money to spend)

· As the real er increases, imports decrease. This is because the price of foreign goods relative to domestic goods becomes more expensive, so people buy less foreign goods. 

· Like exports, imports respond quicker to changes in domestic income than the changes in real er. 

· There are 3 main factors that affect the balance in CA:
1. Domestic and Foreign Income (YCDN and Yf)
2. Domestic and Foreign Prices (PCDN and Pf)
3. The Nominal Exchange Rate (er)

· Net Exports (NX) function shows us the effect each of these factors has on NX:
NX= NX(YCDN, Yf, Pf, PCDN, er)
					-    +   +   -   + 
· The +/- sign under each variable tells us the effect an increase in that variable would have on NX 

Example: If the income level in Canada (YCDN) increase, NX would decrease. This is because Canadians would have more money to spend and imports would increase, which would cause NX (X – Z) to decrease. 

The Capital Account (KA)        

· KA shows the inflows and outflows of money that are caused by selling and buying foreign assets. 

· Perfect Capital Mobility – when very small differences in expected returns of financial assets (like stocks and bonds) causes very large changes in the flow of money between countries. 

Total Return on Foreign Asset = if + %er
	Where:
	If – foreign interest rate 

· Interest Parity – occurs when expected exchange rate changes make up for interest rate differences between countries 

· In the above example, if the exchange rate dropped by 1%, total return on the US asset would be 5% - 1% = 4%
· 4% is also the return that would be received on the Canadian asset
· Since the exchange rate difference makes up for the interest rate difference, this would be a case where we would have interest parity. 
The Foreign Exchange (FX) Market        

· Foreign Exchange Market – the market in which the currencies of different countries are bought and sold. This is where the prices of currencies (foreign exchange rate) are decided

· The supply and demand for foreign exchange is shown by the BOP
· Exports of goods, services and financial assets create receipts in foreign currencies that are sold in the fx market for Canadian dollars 
· Imports are payments that must be made in foreign currencies
















Fig 12.1 
· In Fig 12.1, the equilibrium exchange rate of 1.16 means it costs $1.16 CDN to get $1 US. 
· The Supply Curve shows the supply of US dollars from the sale of Canadian goods, services and financial assets to the US (receipts of US dollars). 
· The Demand Curve shows the demand for US dollars by Canadians wishing to buy US goods, services and financial assets (payment of US dollars
· If the exchange rate was lower than 1.16 $CDN/US, it would be cheaper for Canadians to import US goods so imports would increase and the demand for US dollars would be higher. However, Americans would not be able to buy as many Canadian goods with the same amount of US dollars so Canadian exports to the US and the supply of US dollars would fall. 
· At the equilibrium er (1.16), the quantity of US dollars supplied = quantity of US dollars demanded. At this point the BOP is equal to zero 
· Any change in interest rates, preferences, taste etc. would cause the supply and demand curves to shift and there would be a new equilibrium er. 

Effect of a Fall in Foreign Income












Fig 12.2 

· Let’s imagine there is a recession in the US (like the one in 2008). Americans have less money to spend, so Canadian exports to the US decrease. 

· This means Canada is receiving less US dollars so the supply shifts to the left from S to S1 
· This leads to a higher equilibrium exchange rate (er to er1) and equilibrium quantity of US dollars decrease from U0 to U1. 
· A higher er means the US dollar is more expensive so Canadian imports of US goods will decrease. Similarly, Canadian exports to the US will increase. 
· The decrease in equilibrium quantity of US dollars is made up for by the increase in the exchange rate change and the Canadian BOP is still 0. 
· In this example, a rise in exchange rate ($CDN/ $US) means the Canadian dollar has depreciated and the US dollar has appreciated. 

· Currency Depreciates—when the value of that currency falls. This means the exchange rate rises 
· Currency Appreciates – when the value of the currency increases. This means the exchange rate falls. 
The Effect of a Fall in Foreign Interest Rates on the FX Rate        

· If US interest rates fall, Canadian bonds become more attractive so people from the US start buying Canadian bonds. 

· This causes the supply of US dollars to increase and shift right from S to S1 

· At the same time, US bonds become less attractive to Canadians so demand for US dollars decreases. Demand shifts left from D to D1 

· The equilibrium er drops from er to er1 

· In term of the BOP, the net capital inflow (the balance on the current account) has increased. But this is balanced out (offset) by the drop in exchange rate. The BOP is still 0. 

· The lower er means imports are now cheaper, but exports are less profitable, because when they are converted back from US dollars, Canadian exporters get less Canadian dollars. 
















Fig 12.3 












Flexible Exchange Rates and Fixed Exchange Rates         

· Flexible (floating) Rates – the equilibrium exchange rates is determined by supply and demand for different currencies. The central bank (BoC) has no influence on this equilibrium. 

· Fig 12.2 and Fig 12.3 looked at flexible exchange rates because the er was determined by changes in supply and demand for US dollars. 

· Fixed Exchange Rate—exchange rate is determined by the central bank. The er does not change when supply and demand for the currency change. Note: with flexible exchange rates the er changes with changes in supply and demand on the currency. This is the main difference between the two types of exchange rates. 

· Convertible Currency – the central bank will buy or sell unlimited quantities of this currency at a fixed exchange rate. 

· Official Exchange Reserve – all the foreign currencies that the government hold. It is managed by the central bank. 
















Fig 12.4 











· If the exchange rate is fixed at er1, this would be the free market equilibrium at A if supply of US dollar is S and demand is D1

· If Canadians want to take a vacation to the US during the winter, the demand for US dollars will increase because of the extra spending Canadians want to do while they’re in the US. This will cause demand to shift right from D1 to D2

· With a Flexible Exchange Rate, the new equilibrium would be at B, with a higher er. 

· But with a Fixed Exchange Rate at er1, there will be an excess demand for US dollars equal to AC

· To make up for this, the BoC sells US dollars from the Official Exchange Reserve in the amount AC. When the central bank get involved like this, it is called Central Bank Intervention

· The payment the BoC receives in Canadian dollars is the amount (er1 x AC), which reduces the monetary base by that amount. This is just like an open market sale of government bonds like the ones we saw in Chapter 10 (except instead of selling bonds, the BoC is selling US dollars)

· This shows how the exchange rate target can determine monetary policy. 

What Happens if Demand Falls To D3?         

· There would be an excess supply of AE, which the BoC would buy. This would reduce supply to the amount demanded (at point E). 

· The BoC would buy the amount AE of US dollars (it would pay er1 x AE) and this would be added to the official exchange reserves. This would increase the monetary base. 

· Devaluation—a reduction in the value of the domestic currency.

Example: In the example above if demand stays at D2 permanently, the BoC will use up all its exchange reserves if it keeps selling US dollars to make up for the excess demand. In this case, they would need to devalue the Canadian dollar (increase the er)

· Revaluation – an increase in the value of the domestic currency

Example: in the example above, if demand stays at D3, the monetary base would increase too much if the BoC kept buying US dollars so they would need to revalue the Canadian dollar (increase the er)



Monetary and Fiscal Policy with Flexible Exchange Rates         

· Monetary policy is more powerful with flexible exchange rates than fiscal 

· This is because with flexible er, monetary policy causes changes in both interest rates and exchange rates 

· Monetary policy 

Example: Canada is going through a recession. The Canadian government wants to increase economic activity. They decide to use monetary policy to decrease interest rates. Here’s a step-by-step look at how this affects AD, prices and inflations:

1. If interest rates decrease, consumption and investment expenditure in Canada increases (we cover this in chapter 9 with things like the Wealth Effect etc.). 
2. In the short run, lower interest rates in Canada causes people from other countries to remove their investment in bonds in Canada and invest elsewhere. The supply of foreign currency decreases, which causes supply to shift to the let and the er increases (Fig 12.3 shows this change)
3. A rise in er means that goods from other countries become more expensive so imports decrease. Our goods become cheaper for other countries so exports increase. This means that net exports increase. 
4. The increase in C + I + NX means higher AE and AD
5. The increase in AD, leads to higher prices and the government has met its inflation target
· Step 1-5 are summarized in the diagram below. 

· If inflation gets too high, the government can increase interest rates, and it would have the exact opposite effect for steps 1 – 5. 
NX (X – Z)
AE, AD, prices
Interest Rates 
C + I 
er 





· Fiscal Policy – Fiscal policy can be ineffective with flexible exchange rates because monetary policy is more powerful.

Example: Suppose the government decides to use fiscal policy to reduce AE, AD and prices.
· It would do this be reducing government expenditure (G) and raising taxes. 
· AE, AD and prices would decrease 
· The low price levels would lead the BoC to decrease interest rates, steps 1-5 from the example above would occur and price levels would rise.
· This is the opposite of what the fiscal policy was meant to do 
· This is an example of how monetary policy is stronger than fiscal when there are flexible exchange rates 

NOTE: Fiscal policy also lead to crowding out (recall from chapter 11). The crowding out effect is greater with flexible exchange rates because it effects private spending in Canada as well as export and import spending. This makes it even less effective in controlling AD. 


Monetary and Fiscal Policy with Fixed Exchange Rates         

·  With fixed interest rates, monetary policy is not powered 

· This is because the interest rates that are set using monetary policy have to focus on maintaining the exchange rate, instead of focusing on inflation targets. 



































Chapter 13: Economic Growth    
· Economic Growth—the yearly percentage change in real GDP or real GDP per capita (per person)
· It is important to note that real GDP does not take into consideration things like leisure and pollution. 
· Leisure (time spent on things other than work) should be added to GDP
· Pollution lowers the quality of life for people and should be subtracted from GDP

· The very Long Run – the time frame in which the size of the labor force, technology, and stock of capital can all change. In the very long run GDP (Y) is:
Y = A x F(L,K)
		L – size and productivity of labor force 
		K – Capital (machinery)
		A – the level of technology. It is also called the Total Factor Productivity (TFP)

· This formula shows that in the long run, output depends on L, K, and A. An increase in any of these factors will increase the output and real GDP. 

· Growth Accounting – simply measure the effect of L, K and A on growth in output. 

· We can use the formula below to measure growth in potential GDP by assigning weights to Land K. Labor is assigned a larger weight (2/3) than capital (1/3) because it has a bigger effect on national income 
(gYp) = (gA) + (2/3)(gL) + (1/3)(gK)
		gYp – Growth rate of Yp 
		gA – Growth rate of technology 
		gL – Growth rate of labor force 
		gK – Growth rate of Capital (machinery)

Example: A 15% increase in labor input would cause potential output increase by (2/3) x 15% = 10%
A 15% increase in capital input would cause Yp to increase by (1/3) x 15% = 5%
An increase in productivity from increase in technology cannot be measured directly. It is growth labor (L) and capital (K). This is called the Solow Residual

· Solow Residual – the growth in real GDP not caused by growth in L and K, but because of improvements in technology. We can find this by simply rearranging the formula above to get:
(gA) = (gYp) – (2/3)(gL) – (1/3)(gK)

Example: if the growth in capital in Fiji is 9% and the growth in labor is 12%, calculate the growth in technology if output grew by 13%
Ans: (gA) = 13% – (2/3)12% – (1/3)9% = 2%




· Marginal Product of a factor (like L and K) is the change in output (Y) caused by a change of one unit in the input of that factor.
· Like you learned in Econ 201, factors of production (L and K) have diminishing marginal productivity 

Example: As more and more workers are hired (using the same amount of machinery), each additional worker adds less and less to total output.
· The marginal product of labor decreases. Output per worker (Y/L) also decreases

· Constant Returns to Scale – means that Y per capita rises at a constant rate. This is only possible if labor (L) and capital (K) grow at the same time. 

· The production function used in growth accounting also uses this formula:

· Using this formula we can also find output per worker:

Where 
y – output per worker 
k – capital per worker = (K/L)

Example: Assuming A is 1, labor input is 50 and capital input is 20, what is the total output and output per worker?


	Y = total output = 36.8 units 


Y = total output = 0.74 units per worker 

NOTE: If capital stays at the same level and the number of workers increase, then the output per worker will eventually start to decrease (because of diminishing marginal productivity)

· This is why it is important that as the labor force increases, there should also be an increase in capital to keep the output per worker (y) at a high level. 










Fig 14.1 
· Fig 14.1 shows that as capital per worker (k) increases from k1 to k2, output per worker increases from y1 to y2
· The shape of the production function shows that the further increases in k will increase y by less and less. 
· An improvement in technology causes the entire line to shift up (output per worker increases at every level of k). 

Technology         

· Invention – the discovery of new knowledge 

Example: computers and the internet are inventions that have allowed us to be a lot more productive then we were in the 1950’s

· Innovation – when new knowledge is used for new production techniques. Innovation requires investment in new machines. 

Example: A long time ago they used to make cars by hand. Ford’s factories were an innovation that allowed much quicker production of cars. 
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· Research and Development – research is what lends to inventions and innovations. 
· 
· It should be noted that this can be a very risky and expensive investment because there is no guarantee that the research will actually work and discover new knowledge 
· Sometimes millions of dollars are spent on research and when the new product comes to the market, other companies copy it and sell it cheaper. This means the original inventor often does not make enough profits to make the investment in research worthwhile. 
· This is why we have patents that only allow the original inventor to sell the product for a certain period of time. Patents protect the researchers. 

