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Money, Banking, & the Economy

Instructor: Mark Tomass

Handout # 14

Deriving an IS LM Framework

and the Aggregate Demand for an Open Economy 

We will develop below a model that simplifies and summarizes the way in which the real sphere of the economy (i.e., the production of goods and services as represented by the investment-savings market, I-S) is related to the financial sphere (i.e., the demand and supply for money, L-M).  We will start by developing the determinants of each sphere separately then integrate them.

The determinants of the goods and services market:  The IS curve
We will derive the IS curve from the determinants of output and income in order to show the alternative levels of output that are associated with alternative levels of interest.  We begin by showing that output = income is determined by:

Y = C + I + G + X - M

Given that

C = a - br + mpc (Y + TR - T)

and

M = mpm (Y +TR - T ) + (m + nr)

then we substitute in Y to get:

Y = a - br + mpc (Y + TR - T) + I + G + [X - mpm (Y + TR - T) - (m + nr)]

Notice that while export is a function of foreign incomes and the domestic price level, import is a function of disposable income, because these are the goods and services consumed by domestic people.  If taxes (T) become a function of income,

Y = a - br + mpc [(Y + TR - t(Y)] + I + G + {X - mpm [Y + TR - t(Y)] - (m + nr)}

By moving the autonomous part of income to the right side of the above equation, we get

Y - mpc [(Y - t(Y)] + mpm [Y - t(Y)] = a - br + mpc TR -mpm TR + I + G + X - (m + nr)

Y - mpc (1 - t) Y + mpm (1 - t) Y = a - br + (mpc - mpm )TR + I + G + X - (m + nr)

Y [1 - mpc (1 - t) + mpm (1 - t)] = a - br + (mpc - mpm )TR + I + G + X - (m + nr)

Then from the above, we get



          (1)

We see that mpm decreases the size of the multiplier.  The higher the mpm, the lower is the multiplier.  

Now, we would like to specify the determinants of investment and export.  Investment (I) is a negative function of the interest rate (r).  We substitute (c - dr) for (I) in equation (1), where (c) is an amount of investments when r = 0.  (d) is the slope of the investment function that measures the sensitivity of investment to changes in the interest rate.  The larger the (d), the more sensitive investment is to changes in the interest rate.  Export (X), in turn, is a negative function of the interest rate because the higher the interest rate, the higher the value of domestic currency, the more expensive exports are to foreigners, the lower is export demand.  Thus, we can write X = f - hr, where (f) is a value of exports when 

r = 0.  Thus, f is the constant that is determined by foreign incomes and the quality of our export products.  (h) is the sensitivity of net exports to changes in the interest rate. 

Since, the IS curve represents the relationship between income (Y) and the interest rate (r), we substitute the investment and net export functions into equation (1) to get:



  (2)

Equation (2) gives alternative levels of income at each alternative rate of interest.  Therefore, we can plot the IS curve to show the alternative levels income and expenditure that would balance at each level of r.  With r on the vertical axis and y on the horizontal axis, the IS curve will slope downwards showing the desired amount of spending at each level of interest.  


Any change in equation (2) that increases (Y) for a given value of r, shifts the IS curve to the right.  These changes can be either:

1. changes in autonomous expenditures, such as when there is an increase in the desire


- to consume (a) at a given level on income as changes,


- for a higher level of government spending (G) at a given level of income,


- to invest (c) at a given level of interest rate,


- to export (f) at a given level of interest and exchange rate.

2. changes that increase the value of the multiplier such as:


- an increase in mpc

- a decrease in t


- a decrease in mpm
The determinant of the money market:  The LM curve
We will start deriving the LM curve from the demand for money equation

Md = kY + (x - zr)

where Md is the total demand for money and kY is a transaction demand as a function of Y.  People hold money in order to bridge the time gap between their receipt of income and payments they have to make, that is, to smooth out the difference between monthly paychecks and daily expenditures.  As national income rises, individual incomes and expenditure streams both grow, and money held (kY) to smooth out the cash flow must also grow.  (x - zr) represents a speculative demand as a negative function of r.  Since people put their liquid assets into either money or bonds, we might expect that an increase in the interest rate, or the rate of return on bonds, would induce them to put more of their assets into bonds and less into money.  The rate of interest will vary to equalize the total demand for money with the total amount of it in existence.  Thus, in efficient financial market, we always have M = Md, where M = money stock.  From the two above two equations we get


M = kY + (x - zr)
(3)

Equation (3) implies that given the existence of the stock of money, an increase in income leads to an increase in the transaction demand for money, thus leading to a higher rate of interest and consequently, a lower demand for speculative money.  By rearranging equation (3), we get

kY = M - (x - zr)


Y = [M - (x - zr)] / k
(4)

Equation (4) is the expression for the LM curve.  With the interest rate on the vertical axis and income on the horizontal axis, the LM curve slopes upward showing equilibrium points in the money market at alternative levels of interest.

For any value of r in the equation above, a value for Y is given where M equals Md.  Any change in equation (4) that increases Y at a given interest rate, shifts the curve to the right.  These changes can be:


1. an increase in M


2. a decrease in X which means a decrease in asset demand at a given r

3.  a decrease in k

Deriving the aggregate demand curve from the ISLM framework:


When we derived the ISLM curves we assumed that prices are constant.  Therefore, it did not matter whether Y is nominal or real.  But, if we remove that assumption, both components of the demand for money, kY and (x - zr) should be stated as demand for real money balances, Md/P.  In the LM equation, the money supply M becomes the real money supply M/P, thus converting (Y) into real income (y).  With real y instead of nominal Y, the LM curve transforms into:





Regarding transaction demand, suppose that with a given level of real income y, the price level (including money wages) doubles overnight so that money (or nominal) income Y and money expenditures also double.  This leads to the doubling of the transaction demand for money balances because the money transactions these balances are financing have doubled.  This makes the transaction demand k(y) to be for real balances and the demand for money balances to be P . k(y).  From equation (5), we can see that an increase in the price level leads to a lower M/P, thus shifting the LM to the left.


We can relate the demand for money to the LM as well.  A higher demand for speculative money also shifts LM to the left.  Suppose, for example, the interest rate is expected to rise.  Speculators therefore expect capital losses on bonds.  They react by selling bonds and holding money, thus the demand for money increases and the LM shifts to the left because of the higher (x).

The increase in the price level P  reduces real balances M/P.  Thus, real income y  demanded becomes smaller for all the values of r, shifting the LM curve to the left.   The alternative positions of the LM curve give us the real income demanded (y), as dependent on current price level P.  From this we get the aggregate demand curve, as shown on the following graph.  





The ISLM model shows that when either the IS or LM curve shifts to the right, output demanded increases independent of interest rates.  This also implies that the aggregate demand curve AD shifts to the right as well.  

� 	(Y) is the level of income.  Note that this model assumes prices to be constant.  This means 


		that it makes no difference whether Y is real or nominal.


	(C) is consumption.


	(I) is investment.


	(G) is government spending.


	(X - M) is net export, which is export minus import.


�	(a) is a constant which represents the level of consumption independent of the level of 


		income.


is the sensitivity of consumption to changes in the interest rate.


(r) is interest rate.


	(mpc) is the marginal propensity to consume.  That is, if income increased by $1, the amount 


		of goods consumed will increase by mpc x $1.  Its value is between 1 < mpc  > 0.


	(TR) is transfer payments, such as welfare, disability, and social security payments.


	(T) is a fixed amount of taxes independent of the level of income.  


�	(mpm ) is the marginal propensity to import.  That is, if income increased by $1, the amount 


		of imported goods will increase by mpm x $1.  Its value is between 1 < mpm  > 0.


	(m) is a value of imports when r = 0.


	(n) is the sensitivity of imports to changes in the interest rate.


�	(t) is the tax rate.   Its value is between 1 < t   > 0.
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