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1 Introduction to MTaA 

1.1 GDP 
                        

The value of all final goods and services = Income = Aggregate demand = Aggregate Expenditure.  This is 

equal to the sum of consumption, investment, net government expenditure and net exports. 

1.1.1 Output Gap 

                                          

The difference between actual growth an “maximum” growth. 

1.1.2 Okun’s Law 

                          

GDP is a function of a constant and labour. 

Or 

 ̅   

 ̅
      ̅  

Okun’s law describes the relationship between unemployment and losses in a nation’s productivity, or 

vice versa.  Full output less actual output divided by full output is equal to a constant (c, usually around 2 

or 3) times by the difference between actual unemployment and full employment. 

1.2 Unemployment 

1.2.1 Participation Rate 

                   
            

                      
 

1.2.2 Unemployment Rate 

                  
          

            
 

1.2.3 Hysteresis 

Unemployment is quick to rise but slow to fall. 

1.2.4 Sacrifice Ratio 

How much GDP must be sacrificed to reduce inflation by 1%? 
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1.3 Inflation 

1.3.1 GDP Deflator 

Works off the current year 

             
           

        
     

1.3.2 CPI 

Works off the base year: 

    
    

 
      
      

 

Or  
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2 The Keynesian model of national income 

2.1 The simple Keynesian model of national income 
In the simple model, which models the short run, only output (CIGXM) and employment change. 

2.1.1 Equilibrium 

      

      

     

               

Equilibrium occurs where the above formulae are satisfied.  

2.1.1.1 Disequilibrium 

Disequilibrium occurs where the above is not satisfied.  In the simple model, it is corrected via 

inventories. 

Where      (output is greater than demand), inventories increase, signalling to producers that 

production must decrease. 

Where     , inventories run down, signalling to producers that production must increase. 

2.1.2 The Consumption function 

   ̅     

Consumption is made up of autonomous 

consumption  ̅, and induced consumption   

(consumption variable by income  ). 

  ̅ is the intercept of the consumption function 

to the aggregate demand curve. 

  is the gradient of the consumption function. 

2.1.2.1 Consumption function at 

equilibrium 

Equilibrium occurs where demand for goods 

and production of goods are equal:       . 

      – Output is equal to consumption  
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2.1.2.2 Consumption function with excess 

production 

There is an excess production where the amount 

of production/consumption is not at the 

intersection of the consumption function and 

the      line.  Specifically, where output is 

greater than   . 

At this level of production, output exceeds 

consumption by   .     represents excess 

production which will manifest as a build-up of 

inventories, signalling to manufacturers to 

reduce output. 

 

2.1.2.3 Consumption function with excess 

consumption  

 Here, output is less than   .   

At this level of production,      , demand.  As 

such there is a gap between what is demanded 

and what is produced, which would manifest as a 

depletion of inventories, signalling to 

manufacturers to increase output. 
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2.2 Including savings in the simple Keynesian model of national income 
Savings are the difference between consumption and demand at a level of output. 

  [ ̅    ]    

Or, if you are trying to work out savings: 

    ̅         

2.3 Including investment in the simple Keynesian model of national income 
In a closed economy where money is used for 

consumption or investment, the sum of these makes 

aggregate demand.  

       

Consumption is made up of an induced and an 

autonomous portion (see “The consumption 

function,” 2.1.2, above). 

   [ ̅    ]    ̅

 ̅ and   ̅can be synthesised into  ̅, since they are 

both constants. 

Since  ̅   ̅   ̅, 

    ̅     
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2.3.1 Equilibrium with consumption and investment 

The requirement for equilibrium is that      ,  that     . 

     

  [ ̅    ]    ̅

   ̅     

      ̅ 

        ̅ 

  
 ̅

     
 or   

 

     
 ̅ 

This can be interpreted as autonomous consumption and autonomous investment,   ̅   ̅   ̅, 

multiplied by an expenditure multiplier,   
 

     
. 

Therefore,       ̅.  Equilibrium income is the product of autonomous variables and the expenditure 

multiplier. 

2.3.1.1 Change in equilibrium income 

Change in autonomous variables will lead to a multiplied change in equilibrium income. 

       ̅ 

2.4 Including government expenditure in the simple Keynesian model of 

national income 
Government expenditure consists of government expenditure  , transfer payments    and tax receipts 

      , which is the tax rate multiplied by income. 

2.5 Including trade in the simple Keynesian model of national income 
Trade is made up of imports and exports: 
  ̅̅ ̅̅              
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2.6 The simple Keynesian model of national income – including consumption, 

investment, government expenditure and trade 
               

    ̅        ̅̅ ̅̅       ̅   ̅    ̅̅ ̅̅  

That is, aggregate demand is equal to the sum of autonomous consumption, investment, government 

spending and net exports; and the rate of induced consumption multiplied by net income, or income, 

less induced taxation, with transfer payments added. 

   [ ̅     ̅̅ ̅̅   ̅   ̅    ̅̅ ̅̅ ]          

    ̅          

2.6.1 Equilibrium in the simple Keynesian model with consumption, investment, 

government expenditure and trade 

     

   ̅          

Factorise for Y 

           ̅ 

            ̅ 

   
 ̅

(        )
 

 ̅     ̅̅ ̅̅   ̅   ̅    ̅̅ ̅̅

(        )
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2.7 The effects of fiscal policy in the Keynesian model of national income 
This seeks to explore the relationship between changes in G, TR and t to GDP. 

Note, since   ̅    and   ̅     , per dollar, a change in  ̅ will affect GDP by the greatest amount. 

2.7.1 Change in government spending,  ̅ 

To find how   ̅ affects GDP, we derive the equilibrium formula with respect to  ̅. 

   
 ̅

        
 [ ̅     ̅̅ ̅̅   ̅   ̅    ̅̅ ̅̅ ]  

 

        
 

  

  ̅
   ̅  

 

        
 

Therefore, multiplying the change in  ̅ by 
 

        
 will reveal the change in GDP 

2.8 Change in the marginal tax rate,   
To find how    affects GDP, we derive the equilibrium formula with respect to  . 

   
 ̅

        
 

  

  
    

     

[        ]
 

Therefore, multiplying the change in   by 
     

[        ]
 will reveal the change in GDP. 

Note,      ̅ 

2.9 Change in transfer payments,    
To find how    ̅̅ ̅̅  affects GDP, we derive the equilibrium formula with respect to   ̅̅ ̅̅ . 

   
 ̅

        
 

  

   ̅̅ ̅̅
     

 

        
 

Therefore, multiplying the change in   ̅̅ ̅̅  by 
 

        
 will reveal the change in GDP. 

Note, since           ̅  
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2.10 Change in the budget surplus 
The budget surplus is the aggregate of government expenditure,         ̅    ̅̅ ̅̅  . 

The effect of a change of government spending  ̅ on    can be expressed as by deriving the formula for 

   with respect to  ̅. 

        ̅    ̅̅ ̅̅   

   

  
 

          

        
 

2.10.1 Stance of fiscal policy 

The basic measure is whether the final BS is positive or negative. 

Another method is recording the change in BS over the years. 

The best method is to hold Y at full employment, and see if BS has changed: 

          ̅    ̅̅ ̅̅   

If BS changes whilst Y is held constant, at full employment, then there has been a discretionary change 

in the fiscal policy stance.  
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3 The IS/LM model 
The IS/LM model builds on the simple Keynesian model, but with the objective of including interest rates 

and understanding how they are formulated. 

3.1 The IS curve 
The IS curve is a descriptor of the goods market.  It derives from the simple Keynesian model a curve 

describing the effect of interest rates.   

3.1.1 Investment 

The IS curve is used to better understand investment (i.e. changing investment from an exogenous 

variable to an endogenous variable: bringing it within the model). 

Interest rates have a dual effect: changing the cost of borrowing and the level of low risk interest 

available on savings.  

3.1.1.1 The investment demand function 

Investment comprised of an exogenous and an endogenous component: 

   ̅      

Or: total investment is comprised of autonomous investment,   ̅ and an induced component,     .  The 

induced component is inversely proportional to the interest rate (i.e. an increase in the interest rate, 

multiplied by    will give the change in induced investment). 

Since interest rates are the subject of the IS curve, 

we make   the subject of the equation: 

   ̅      

   ̅       

  
   ̅

  
 

  
 ̅

 
 

 

 
   

Plotting this line on a       plane shows the effect 

of different figures for   on the responsiveness of 

total investment to a change in the interest rate. 

In this graph, for an equal change in   (from    to 

  ),   changes more with the red investment 

function, where   is large.   

Thus, the larger   is, the more responsive   is to changes in interest rates. 
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3.1.2 Amending the AD equation to include the new investment function 

We have the basic aggregate demand formula: 

               

We expanded on this, above, to include a more complex model of consumption and government 

expenditure: 

   [ ̅            ]   ̅   ̅    ̅̅ ̅̅  

Here,   is the only variable. 

Now, we include our investment function to change investment from an exogenous variable,  ,̅ to an 

endogenous variable,  ̅     . 

   [ ̅            ]  [ ̅     ]   ̅    ̅̅ ̅̅  

Now we have two variables,   and  , national income and interest rates. 

3.1.2.1 Equilibrium when the AD function includes income 

The equilibrium condition is still that: 

     

Substituting in our new aggregate demand formula gives us: 

  [ ̅   [        ]  [ ̅     ]   ̅    ̅̅ ̅̅  

Like before, we make Y the subject 

  
 

        
 [ ̅     ] 

Or, the expenditure multiplier,   
 

        
, multiplied by aggregated autonomous variables,  ̅, and 

induced investment,      

Thus, the equilibrium condition is met where: 

       ̅          

This is also the equation of the IS curve. 
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3.1.3 Deriving the IS curve 

By using the equilibrium model described in 

§3.1.2.1, above, we can graph the effect of a 

change in   on two plains, the        space and 

the      space to derive the IS curve. 

Here, two aggregate demand curves are plotted, 

with different interest rates,    and   ; and  

     . 

    ̅              and 

     ̅              

Since the interest rate (multiplied by  ) is 

subtracted from   , the    curve with the lower 

interest rate (in this case,   ) will be higher, but 

parallel to the curve with the higher interest rate, 

with all else remaining equal. 

If we draw a graph with axis of      , that is, 

comparing interest rate to income, we can plot 

the interest rate | income equilibrium 

combinations (i.e. where the    line intersects 

the      line on a        plane). 

The interest rates are given (from the graphs 

plotted in the graph above) and should be plotted 

on the   axis.  The   value is given by the 

equilibrium incomes of the graph above. 

Connecting these points gives the IS curve: a 

descriptive curve which represents the equilibrium incomes of an economy at different interest rates.  

This shows the relationship:       
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3.1.4 The slope of the IS curve 

The slope of the IS curve determines the economy’s 

sensitivity to changes in interest. 

On the right, there are two IS curves, representing two 

economies.  They both have different slopes.  With a given 

fall in interest rates,      , both economies’ income 

increases.  

The flatter curve’s income increases more for a given fall 

(               ). 

But what causes the slopes to be different? 

1. A change in interest rates will cause a change in 

investment spending (     ) (see “Including investment in the simple Keynesian model”, 

§2.3, above).   

2. This change in investment spending will also cause a change in income (     ).   

Each step has its own multiplier: 

1.         

2.         
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3.1.4.1 A change in interest rates causes a change in investment spending 

A larger   variable (interest sensitivity of 

investment) will lead to a greater the increase in 

investment for a given change in interest rates (§2.2, 

above).  

The graph on the right shows two    graphs, with 

different values for b,         , where     . 

At interest rate   , (where the interest rates are low) 

      , but they are close, since   is small.  Since    

is a greater subtraction, it is lower than   on the 

graph. 

At interest rate   , (where the interest rates are 

higher)    is still greater than    , but by a bigger 

amount, since   is larger.   

Thus,         .  That is, for a given change in 

interest rates, a higher   value will lead to a greater 

change in   . 

A greater   value, thus, represents a greater interest 

sensativity of investment, and is represented by a 

flatter, more responsive IS curve. 
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3.1.4.2 A change in investment spending causes a change in aggregate demand 

From §2.3.1, above (“Equilibrium with consumption 

and investment”), we saw that investment affects 

national income via a multiplier,   
 

   
 – that is, 

   ̅   .  α represents the investment multiplier. 

If α varies, this will alter the slope of the AD line, and, 

thus, the IS line. 

However, both the AD and the IS curves will still have 

the same intercepts. 

3.1.4.3 Summary of the slope of the IS curve 

The    curve is flatter 

 When α and   are bigger 

o The multiplier, α, is bigger 

o And investment is more sensitive to 

interest rates,   – is bigger. 

The    curve is steeper 

 When α and   are smaller 

o The multiplier, α, is smaller 

o And investment is less sensitive to 

interest rates,   – is bigger. 
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3.1.5 The equation of the IS curve 

The equation of the IS curve was derived from the new equation for equilibrium income (see §3.1.2.1 

above, “Equilibrium when the AD function includes income”). 

       ̅          

If we make   the subject of this equation and in the form of       , we get: 

    ̅      

    ̅      

    ̅

  
   

  
 ̅

 
 

 

  
  

That is: the   intercept is 
 ̅

 
; the and the gradient is  

 

  
. 

3.1.6 The position of the IS curve 

The intercept 
 ̅

 
 determines the position of the IS curve.  

Thus, if  ̅ increases, the IS curve will shift to the right.  A change of any other factor, such as   or  , will 

affect slope too. 
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3.2 The LM Curve 
 The LM curve is a descriptor of the money market, finds the equilibrium of money supply and demand.  

This describes not the effects of interest rates, but how they are formed, a description of the money 

market. 

3.2.1 The money market and the bond market 

3.2.1.1 The demand for money 

The demand for money is not the demand for cash, but the demand for real balances (i.e. adjusted for 

inflation). 

             

                               
     

     
   

This demand is derived from: 

 the transactional demand for money      ; 

and 

o based on need for cash to buy goods 

o directly proportional to income 

 the asset demand for money      . 

o Cash balances at bank 

o Inversely proportional to interest rates 

of bonds 

Thus: 

         , where both k and h < 0  
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3.2.1.2 The supply of money 

The nominal amount of money is fixed at  ̅.  In the short run, prices are constant, so real money, too, is 

constant, at 
 ̅

 
. 

Thus, money supply is vertical on a      plane. 

3.2.1.3 Bond market equilibrium 

When interest rates fall, bond demand increases. 

   

3.2.2 Equilibrium in the bond and money markets 

These two markets are intrinsically related: an increase in money supply (MPMP(2)) causes a fall in 

interest rates which leads to reduced bond demand.  Thus the two equilibrium conditions of both 

markets are related. 
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3.2.3 Deriving the LM Curve 

Graphing this relationship allows us to derive the LM curve.  This can be done by modelling the result of 

an increase in income on both the       plane and the       plane. 

 

You can derive the LM curve by modelling what would occur when Y increases.  There are three steps: 

1. An increase in income shifts the money demand line (L) from      via the formula 

         . 

2. This causes a shift in the equilibrium of the money market, raising interest rates from     . 

3. Plotting the income against the new interest rates allows us to derive the LM curve. 
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3.2.3.1 The Equation of the LM curve 

The LM curve can also be derived algebraically. 

Equilibrium in the money market is when: 

 ̅

 
   

The demand for money is: 

          

Substitute         for   

 ̅

 
         

Now we make   the subject of the formula 

  
 

 
   

 ̅

   
 

Where     is the gradient of the curve and  
 ̅

   
 is the   intercept 

3.2.4 The Slope of the LM curve 

For a given change in income (     ), there is a much 

greater change in interest rates for a steep LM curve than 

for a flat one. 

The slope represents how much interest rates change 

with a change in income:      .  But this occurs in a 

two-step process: 

1.       via the multiplier,   (the money 

demand sensitivity of income) 

2.       via  . (the interest sensitivity of money 

demand) 

The LM slope will be flatter when   is small and   is big. 

The LM slope will be steeper when   is big and   is small. 
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3.3 The IS/LM model 
Both the IS and the LM curves are equations with respect to  . 

By solving them simultaneously, we can find the equilibrium income and interest rate. 

  
 ̅

 
 

 

  
   The IS Curve 

  
 

 
  

 ̅

  
  The LM Curve 

When solved simultaneously, we get “general equilibrium”, or the value for income and interest rate 

where both the goods market and the money market are in equilibrium. 

Income equilibrium is at: 

   
   

     
 *

 ̅

 
 

 ̅

  
+ 

Interest rate equilibrium is at: 

   
  

     
  ̅  

 

 
[

   

     
  ]

 ̅
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3.4 Economic policy in the IS/LM model 
Fiscal and monetary policy both affect the IS/LM model.  Fiscal policy targets  ̅   ̅̅ ̅̅       .  Fiscal policy 

targets 
 ̅

 
 or  . 

3.4.1 Monetary policy 

The central bank can implement expansionary monetary policy by increasing  ̅. 

This would cause a horizontal shift in the LM curve equal to: 

   
 

 
  (

 ̅

 
) 

When the IS curve is flatter, monetary policy is more effective. 

The equilibrium value of income will change by: 

  

     
 

When the LM curve is steeper, monetary policy will be more effective 

3.4.2 Fiscal policy 

A change in  ̅ will change income via a multiplier of 

  

     
 

Fiscal policy is more effective with a flat LM curve. 

 


