Chapters 9 and 10: Macroeconomic Relationships and the Aggregate Expenditures Model

Bring a copy of these outlines (notes) to highlight and draw the graphs as go thru them in class.] 

Note: We construct Aggregate Expenditures and the multipliers by assuming that general price level does not change. We will later relax this assumption and derive the aggregate demand curve by changing the price level and/or the interest rate.

 If prices are fixed, then aggregate demand determines the aggregate quantity of goods and services sold, which equals real GDP.

Aggregate Expenditures = planned consumption expenditures + planned investment + planned government expenditures on goods and services + planned net exports. In the short run, all of these are assumed to be fixed, except the consumption function. So, if any of these fixed expenditures (acting as independent variables or acting as autonomous components) change, consumption changes and the changes in consumption affect output in return. We will show that using the Keynesian cross (the aggregate expenditure/aggregate income (GDP) relationship. 

Actual Expenditure, Planned Expenditure, and Real GDP

Actual expenditure is always equals to Real GDP, but planned expenditure may not be equal to Real GDP.  Why, firms (in aggregate) may end up with more inventories or with less inventories. If planned expenditures equal to real GDP, then, actual aggregate expenditure equals Real GDP and the economy is in equilibrium.  

Changes in autonomous changes in Investment, Government spending, taxes, imports and  exports would change the economy thru the multiplier process.

                 When an autonomous component of Aggregate Demand changes, equilibrium

                 output will change. The change in output will be even larger than the initial

                 change in Aggregate Demand. This result for the change in Y to be greater

                 than the initial change in Aggregate Demand is known as the multiplier effect.

The consumption and saving functions:

The Consumption Function illustrates, a consumption function shows the relationship between total consumer expenditures and total disposable income, holding all other determinants of consumption constant. No other factors are considered. The consumption function also assumes the relationship between consumption and disposable income is linear. The equation for the consumption function is: 
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 where C is total consumption; a is autonomous consumption, MPC is the marginal propensity to consume, and DI is disposable income. 

                  Autonomous consumption (a) is the portion of disposable income that is independent of income. In other words, when disposable income changes, autonomous consumption does not change. The value for autonomous consumption is shown on the graph where the consumption function intersects the vertical axis. Not too much should be made of this value. It is primarily a "statistical leftover." We fit the best possible line between consumption and disposable income, and the line has to cross the vertical axis somewhere. The point where it crosses the axis is the value for a.

Consumption + Saving  = Disposable Income. Something that is left from taxes and not spent is saved and that is not saved must have spent. So, the marginal propensity to consume (MPC), which is change in consumption duet to a fraction of change in disposable income, and the marginal propensity of save (MPS), which the change in saving brought about by a fraction of change in disposable income must sum one. That is, MPC = MPS =1.

Draw the consumption and DI relationship about here.
None-income Determinants of Consumption and Saving:

1. Wealth

2. Real interest rates

3. Expectations

4. household debt

5. Taxation

All of the above shift the curve up or down!

Draw the Aggregate expenditure model (only C on the vertical axis and DI on the horizontal axis) about here.

Determining Investment in the Income-Expenditure Model 
Investment

Investment is the most volatile component of GDP. It accounts for approximately 17% of GDP. Investment is determined by interest rates, business confidence, taxes, and capacity utilization. 

If interest rates rise, other things equal, investment falls. Why? Investment typically requires large amounts of upfront expenditures. Businesses must either borrow the  resources externally or divert resources internally to the  investment project. The cost of borrowing these funds is   the interest rate. When interest rates are high, it is more expensive to borrow funds, so less investment is demanded. When interest rates are low, it is cheaper to borrow funds so more investment is demanded. The figure titled "Investment Demand Curve" plots the interest rate on the vertical axis and the quantity of investment on the horizontal axis. It is downward-sloping. 

                  Business Confidence (expectations) plays a large role, perhaps the most significant role, in determining investment. Investment means borrowing now to generate income flows in the future.  If projections of income in the future are high, investment now seems to be worthwhile. Future projections of income are often good guesses at best. Uncertainty in future conditions makes investment risky and volatile. Sudden changes in expectations result in sudden changes in the level of investment.

                  Taxes also impact investment. The return on investment depends on how heavily investment income is taxed (for example, the capital gains tax). Other things equal, higher taxes result in lower  investment.

                  Technological Change- innovation, the development of new products, improvements in existing products and the creation of new machinery and production process-stimulates investment

Capacity Utilization is the percentage of the existing plant and equipment that is being utilized. If capacity utilization rates are low, then the existing plant has room to expand and investment in the future will be lower. Conversely, if the utilization rates are high, then a firm might have to invest immediately to accommodate future growth.

                  In our simplified model, we assume that interest rates are already determined, and we assume that all other determinants of investment (such as business confidence) remain unchanged. Given a particular interest rate, we can determine the level of investment that will take place in the economy. 

                  For example, suppose that the interest rate is 8.0 percent, and that rate corresponds to $600 of investment. We plot the level of investment in the figure titled "Investment Level." Aggregate expenditures go on the vertical axis while the level of income or GDP (Y) goes on the horizontal axis. The investment line is simply a horizontal line at $600. It has a slope of zero                   because we assume that investment does not vary with   the level of income in the economy.

(Draw the Investment schedule about here)

Draw the Aggregate expenditure model: GDP = C + Ig with only C and I about here! Differentiate the economy’s investment schedule, Ig , which is the amount of investment forthcoming at each level of GDP and investment demand, ID in relation to interest rates.
Government Spending and Taxes

Government spending, G is assumed to be autonomous. An increase in G raises consumption, then income, then consumption, them income, etc. (in this fashion) by multiple factors. 

For the time being, we assume taxes being lump-sum.  A lump-sum tax is a tax that is a constant amount (the tax revenue for the government is the same) at all levels of GDP. 

Taxes affect consumption (and hence GDP or income) in the opposite direction of government spending, G.

Draw the AE and Real GDP relationships here, beginning with consumption, and adding I, G, T,

                 For example, if the MPC is .80 and autonomous investment increases by

                 $200, equilibrium output will ultimately change by $1,000, not $200!

 The simple output multiplier = 1/(1-MPC). 

                   Calculating the Size of the Multiplier Effect

                   The size of the multiplier effect is given by:

                        Change in Output = (output multiplier) x initial change in AD 

                   where the (simple) output multiplier is defined as 1/(1-MPC).

                   For example, with an MPC of 0.80, the simple output multiplier is 1/(1-.80)

                   = 5, so the $200 initial increase in investment ultimately increases output by

                   5 x $200 = $1,000.

                   The simple output multiplier assumes that there are no proportional taxes,

                   that all expenditures are for domestically produced goods and services, and

                   that the price level is fixed. 

Derive all Simple Multipliers and show that:

 Income-induced consumption is the key to understanding the output multiplier!

a. The simple spending multiplier = 1/(1-MPC).

b. The simple investment spending multiplier = 1/(1-MPC).

c. The simple tax multiplier = -MPC/(1-MPC)

d. the simple balanced budget multiplier = 1

                 How and Why the Multiplier Works

                 Consumption is based primarily on disposable income. According to the consumption function, C = a + b(Y-T), where "a" is a constant (the intercept of the consumption function) and b is the MPC. Thus, higher income causes higher consumption. When G rises, it increases income, then consumption, further raises consumption, which further raises income, which further raises consumption, and so on.  When consumption rises, Aggregate Demand also rises. When Aggregate  Demand rises, output and hence income rise. The rise in income allows people to consume more goods and services. This is called "income-induced" consumption and it raises Aggregate Demand even more.

                 Let's work through an example. Suppose the MPC is 0.80. A University

                 decides to build a new residence hall worth $100 million. Construction

                 workers earn $100 million in income, and they spend 80 percent--or $80

                 million--dining out, going to the movies, shopping, and buying new cars. The

                 increased spending of $80 million becomes income to the owners and

                 employees of the restaurants, movie theatres, shopping malls, and car dealers.

                 In turn, these people spend 80 percent of the new $80 million, or $64 million,

                 on other goods and services. The $64 million becomes income to others in the

                 community, and the process continues. Table 1 shows the impact of the

                 multiplier through various rounds. When all the effects are totaled up, output

                 will increase by $500 million because the value of the output multiplier is equal

                 to 1/(1-.2) = 5. Remember that the initial increase in Aggregate Demand for

                 the new residence hall was just $100 million. 

	
	Initial change in
	Change in
	Change in

	Round
	Govt. exp.
	Output
	Consumption

	1
	100
	100.00
	80.00

	2
	0
	80.00
	64.00

	3
	0
	64.00
	51.20

	4
	0
	51.20
	40.96

	5
	0
	40.96
	32.77

	6
	0
	32.77
	26.21

	7
	0
	26.21
	20.97

	8
	0
	20.97
	16.78

	9
	0
	16.78
	67.11

	10 to infinity
	0
	67.11
	

	Totals
	100
	500
	400


The above table can be summarized as follows and introduces you to the multiplier process.

	Initial change in Government purchases
	= (G (which is equal to 100 above)

	First change in consumption
	MPC x (G

	Second change in consumption
	= MPC2 x (G

	Third change in consumption
	= MPC3 x (G

	Fourth change in consumption
	= MPC4 x (G

	.
	.

	.
	.

	.
	.

	.
	.

	(Y = (1 + MPC + MPC2 + MPC3 + MPC4 +…..) (G

	So that the government-purchase multiplier is 

	(Y/(G = 1 + MPC + MPC2 + MPC2 + …. This expression is in the form of an infinite geometric series, and with  0 < MPC <1, it can be written as (Y/(G = 1/(1-MPC)
.


                 The Multiplier Effect and a Permanent Change in Aggregate Demand
                 If the government (or any other private investor) funds an on-going project like financing

                 a school, the impact is much larger than that of a temporary increase. Suppose for

                 simplicity that the government spends $100 to construct a new school and then spends

                 $100 each year to operate the school. So the government is injecting $100 into the

                 economy permanently.

Derive the AD curve by changing the price level about here (see, pp. 270-71).

� Mathematical note: The geometric series can be proved as follows: Let


z = 1 +x + x2 + ….


Multiply both sides of the equation by x:


zx = x + x2 +x3 + ….


Subtract the second equation from the first:


z-zx =1, or z(1-x) =1, or z = 1/(1-x). This completes the proof.
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