NOTES 14:  Examples in Action - The 1990 Recession, the 1974 Recession and the Expansion of the Late 1990s

Example 1: The 1990 Recession:    As we saw in class – consumer confidence is a good predictor of household consumption spending (C).  As consumers feel more optimistic, they spend more.  Let us look at consumer confidence in terms of our model.  In the Topic 7 slides, we discussed why the 1975 and 1979-1980 recessions took place.  OPEC producing countries increased the price of oil dramatically causing SRAS to shift in and Y < Y*.   In the early 1990s, it is argued that consumers reacted negatively to the news that Iraq invaded Kuwait and the subsequent U.S. involvement.  Fearing that oil prices may shoot up again, U.S. citizens started to prepare for another period of stagflation (rising oil prices and higher unemployment).  Households remembered how painful the 1970s were in terms of economic history.  Plus, with the advent of credit cards in the 1980s – consumers had accumulated large amounts of personal debt (relative to the past decades).   This, combined with their fearful expectations of rising oil prices, caused consumer confidence to fall – households stopped spending!  Below, I illustrate why C falling would cause the economy to slowdown.  A fall in C is very similar to a fall in G.  

Assume we are in a situation of long run equilibrium.  Suppose consumer confidence (and consequently C) falls.  We are going to make a few additional assumptions:  (1) We will assume all consumers are non-liquidity constrained permanent income consumers, (2) We will assume that the decline in consumer confidence was related to only consumers and not the firms (there were no actual changes in A or I(.) in terms of our model), (3) We will assume that there are no income effects on labor supply (such that the change in consumer confidence will affect consumption decisions but it will not affect labor supply deciisons) - this latter assumption is made for simplicity, and (4) all the other standard assumptions hold (NX=0, no effect of expected inflation on money demand, etc.).  
Note: In this example, we are just assuming that consumers expectation about future PVLR is suddenly lower.   There is no actual change in TFP on the firm side of the economy (we will do that example below).  This is just an expectation driven story of a potential recession originating on the household side of the economy.  It is possible that A could actually fall - that would affect both consumers and firms.  We will do that example below.
1) C falls:

A)
Does this affect the labor market in terms of labor demand or labor supply?  The answer is a resounding NO!   There is no actual change in A or oil prices - by assumption (so labor demand does not change).  We shut down the income effect on labor supply (so labor supply does not change).
B)
Does this affect the AD and the IS curve?  Of course!  A decrease in consumer confidence reduces C(.).  If C(.) decreases, Y should fall (all else equal).  Let us look at this graphically:  I am going to start in the AS – AD market.
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The economy is in equilibrium at point (a).  As the AD curve shifts in (due to lower consumption spending), prices should fall (from P0 to P1) AND equilibrium level of output should fall to Y1 – GDP in the short run).   The new equilibrium is at (b) for the economy.

Note:  P0 is the initial price level in the economy.  If we suppose prices were fixed in the economy, this would imply a horizontal SRAS curve. In other words, prices do not change in the short run.  In this case, if prices were fixed at P0, the leftward shift of the AD curve would result in the economy ending up at point (c) (where output is equal to Yp (the output level which would have occurred if prices where fixed)).   The fall in GDP would be bigger (from a given change in AD) if prices were fixed than if firms were allowed to adjust prices (point b versus c). Why is that?   THE CURVES MEAN SOMETHING!!!! 
If firms lower prices with a negative demand shock (which we assume they do in this example), then the lower prices will increase real money balances (M/P).  An increase in M/P, all else equal, will increase the real supply of money and lower real interest rates.  The lower real interest rates will cause firms to undertake new investment.  
Note: GDP does not fall as much when prices are allowed to adjust because the change in prices will cause interest rates (r) to fall. As r falls, investment (I) will increase because I and r are inversely related (if you do not know this by now, you will make me cry!).  Thus, the fall in C is offset by an additional increase in I when prices adjust!   If firms were allowed to adjust their prices, recessions would be milder (all else equal)!  
If prices are ‘sticky’ in the economy, recessions will be more severe (larger decreases in Y).  <<Regardless of whether prices are fixed in the short run, nominal wages are always fixed in the short run>>.  Let’s look at the IS-LM market to see the effects on interest rates and investment!
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As in the AS-AD market, a fall in C will shift in the IS curve.    As C decreases, the IS curve (and the AD curve – they are both the same – just drawn in different spaces) will shift in.     As the IS and AD curves shift in, Y falls. As Y falls, the money demand curve (which is a function of Y) falls. As the IS curve and money demand curve shift in, we know  interest rates (r) will fall.  You know where I am going from here: as r falls, I increases.  
Note: If interest rates did not fall because of the fall in the demand for money, the fall in GDP (Y) would be a lot (we would move to point (d)).  However, as interest rates fall as output (Y) falls, investment (I) will pick up and offset some of the fall in output (Y).  This causes us to move to point (c).  
If prices were fixed, that would be the end of the story in the short run.   We would end up at point (c) in the economy (same point (c) from AD-AS graph).  But, in our model, we are allowing firms to adjust prices.  The lower prices due to lower demand for goods will increase real money balances (M/P) and shift out the LM (which is represented as M/P) curve slightly.  This will lower interest rates a little bit further and spur on some ADDITIONAL investment so output will not fall quite as far as it would if prices were fixed.    We know from the AS-AD graph that output (Y) will definitely fall, just not as much because price decreases increase real money supply. Remember- “Y is Y”. Thus, if there is a movement of Y in the AS-AD market, the same movement must occur in the IS-LM market!
The two shifts together – the fall in the IS and the increase in the LM will create a new equilibrium at point (b) with output equal to Y1.  Remember, there are no new shifts!  As interest rates fall, investment will increase.  This, however, will not shift any of the curves.  The change in investment as interest rates change is represented by the slope of the curves!

Interest rates will fall (and investment will rise) for TWO REASONS;  
1. As C falls - Y will fall as will the demand for money.    
2. As P falls, M/P rises.  Real money increases (M/P) which further reduces interest rates.   
Both of these effects cause I to increase.  If investment (I) did not respond, the economy would move from (a) to (d).  If prices were fixed (no effect on real money supply), the economy would move from (a) to (c).  With prices allowed to adjust, you get an extra kick to investment.  In this case, output only falls from (a) to (b).  This is subtle!!!!  Try hard to understand what role changing prices and changing output has on investment.   The slope of the curves and the assumptions we make mean something!

Let us, one last time, think about labor market in the short run.   There will be no shifts in the labor supply or labor demand curves.  Remember - we are not in equilibrium (i.e., we are not on the labor supply in the short run – in the short run, we are only on the labor demand curve – it is the firms that have all the power in the short run).  As a rule (see the notes from last Thursday), all we know about N in the short run is that if Y < Y*, N will be less than N*.   This is because P has fallen and W is fixed, so W/P has increased.
Here is one graphical representation of labor market in short run.
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Summarizing the Short Run Effects of a fall in consumer confidence.

Y falls, P falls, r falls, G stays same, C falls, I increases (but by a smaller amount then C falls – we know in the end that output falls), NX stays the same, real wages rise in the short term (nominal wages are fixed and prices fall), national savings increases (I increases and NX stays the same - remember, households started saving more, that is what started the process off).   Cyclical unemployment rise, we are in a recession!

What happens in the long run?
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There is no effect of changing C on labor supply or labor demand!  Recall, we can think of labor demand in terms of marginal productivity of labor (MPK = .7A(K/N)0.3). If A and K do not change, labor demand does not change.  Now, let’s think about the labor supply curve: PVLR, taxes, population or  value of leisure do not change. Thus, the labor supply curve does not change.  Because we know there are no shifts in the labor market, we can conclude that N*0 = N*1.   The new equilibrium in the economy is (z) which is the same as (a) - which was the old equilibrium.   
In the short run, N  < N* as a result of the change in real wages (W/P).    How do we get back to N* (and Y*)?   We are going to assume that no additional policy takes place (self-correcting mechanism).  As we will see in class this week, the government or the Fed could get us back to Y* by increasing AD (either by increasing G, cutting T or increasing M).  Here, we are going to let the self-correcting mechanism get us back to Y* - basically, how would the economy react to the fall in C in the long run if there was no additional policy response!

In this case N < N*,so firms will want to CUT nominal wages.  As W falls, W/P will fall to its initial level (even as P is falling – the fall of W from W0 to W1 is larger than the fall in P from P1 to P2 – how do we know this?  We know that the change between W0 and W1 needs to be the same as the change from P0 to P2 because real wages need to remain constant!).  However, as we talked about in class, firms do not like to cut nominal wages.  As a result, the return to long run equilibrium may take some time.  

The process of wages adjusting to restore the economy to its long run level is often called the self-correcting mechanism.  This refers to the fact that when the labor market is in disequilibrium, it will eventually correct itself causing nominal wages to rise or fall.  
Note: When N > N*, we tend to believe that the economy will correct itself quickly.  If you ask workers to work harder than their wage says they should, workers will generally respond quickly.   
Note: The reverse is not true.  Firms will be hesitant to cut nominal wages (money illusion).  As a result, we may tend to stay in recessions longer than we would stay above Y* From now on, I will define a recession as being when Y is below Y* - this is slightly different than the technical definition.       Now you may say ‘Erik, we saw from lecture 1 that recessions only average 1 year and expansions average 6-8 years.  Isn’t that inconsistent with the fact that recessions should last longer because the self-correcting mechanism will work slower because firms do not want to cut nominal wages?’  My answer to that would be NO.  Why?  Because policy makers will often come in and help us get out of a recession.  This will tend to make recessions short lived (we don’t rely on the self-correcting mechanism to bring us back to Y*.  We will do an example of this soon.).

How do firms cut nominal wages (W)?  Well, some firms will suck it up and just cut them.  Others will wait until some workers quit (or in the extreme example, die) and bring in new workers at lower wages.  

Eventually, nominal wages will fall.   Nominal wages are fixed in the short run (that got us to point (b)).  In the long run, they can adjust.  The fall in nominal wages makes production cheaper which will shift out the SRAS curve.  Production is cheaper, firms want to produce more at every given price!
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Equilibrium is restored at Y* at point (z) which has lower prices than where we started (point (a)).  So, in the long run, a fall in C will have no affect on output, but will result in lower prices (if no policy takes place and the economy corrects itself).  Prices will fall further between (b) - the short run equilibrium and (z) the long run equilibrium.

What happens to interest rates?
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As prices fall further, the real money supply will increase, causing interest rates to fall further.  The LM curve will shift from LM1 to LM2  as prices fall from P(1) to P(2).

In this case, investment will increase even more between the short run and the long run.  Now, the change in investment will EXACTLY offset the change in consumption spending.  How do we know?  Y is back to its initial level – no change in Y!!!  If C goes down by $100 and there is no change in government spending and NX, then I must rise by $100!. 

It is just that simple!  

Let us summarize our short run and long run results of a decrease in C with time paths (this is how variables (like GDP) evolve over time):
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How to read the time paths:  Basically, it tells how the variables move over time.  For example, output falls between now and the short run and then increases between the short run and the long run - but, between now and the long run, output does not change (real wages also return to their initial level).  Nominal wages are fixed in the short run.  Consumption falls in the short run and remains at the new low level between the short run and the long run.  Investment increases in the short run and rises even more in the long run.  Real money increases (Why?  M is fixed and P falls).   Nominal wages fall between short run and long run (as self-correcting mechanism kicks in).  

As we see – the economy will eventually correct itself and bring us back to Y*.  The drawback is that the self-correcting mechanism works slowly when Y < Y* (it takes time to cut nominal wages).  
What if the Fed intervenes to bring the economy back to Y*?

Let’s redraw our short run analysis:
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If the Fed wanted to move the economy back to Y* (instead of allowing the economy to correct itself), it could increase the money supply (M).  
How do they increase the money supply? They could buy bonds on the open market.  When they buy bonds, they take the bonds from the economy and inject cash from the Fed vault into the economy.   When M increases, real money will increase and the LM curve (M/P) will shift right.
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Notice that the increase in the money supply will also shift AD to the right and increase prices.  As a result of the AD increasing and P and Y returning to their original level, the LM curve is drawn for the new money supply (M1) and the initial price level (P0).   
Take a moment to look at the IS-LM market when the Fed gets involved. Also look at the money market in the long run when the economy corrects itself (above – page 5).  The graphs look nearly identical – in both cases the LM curve shifts out in the long run.  By increasing the money supply (M), the Fed can return the economy to Y*.  When the economy corrects itself it’s because W and, more importantly, P falls.  The self-correcting mechanism affects M/P by affecting P.  The Fed affects M/P by affecting M.   In both cases, real money increases, interest rates fall and I increases!!!!   The underlying fundamentals of the economy are nearly identical in terms of how we get back to Y* under both cases - interest rates fall and Y* increases.   But, there are some differences.  Here is the AS-AD market:
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As M increases, I increases and the AD curve shifts back out.  
Note: When investment (I) increased between the short run and the long run (when the economy corrected itself), the AD curve did not shift!  The reason?  I increased as P fell and M/P increased.  The response of changing P on Investment (and as a result Y) is why the AD curve slopes down.  In the case of the self-correcting mechanism, we just move along the AD curve when the economy corrects itself (because of the price effect on M/P).  When M changes – the AD curve shifts.  It says that at every given P, higher M is higher M/P – resulting in lower interest rates and higher investment and higher Y.   That means, at every given P – an increase in M leads to higher Y ( a rightward shift in the AD curve).

Let us look at the time path of variables when the Fed corrects the economy:
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Note:  The only difference between the economy correcting itself or the Fed moving us back to Y* is that when the Fed gets involved, prices do not fall in the long run and nominal wages do not fall (but, you should see that the time path of real wages is exactly the same).  When the Fed gets involved, we can get the economy back to Y* much faster than if the economy corrected itself with no ‘real’ impacts on the economy.  
You should do the example if Congress cut taxes to get us back to Y*.  How would things be different? 
EXAMPLE II:  Suppose TFP increases (The U.S. in the Late 1990s)
What effect will a permanent increase in TFP (A)  have on the economy in the short and long run?  This question is interesting because it likely reflects the late 90s in the U.S.

A.
Ok – Start in Labor market.

An increase in A will increase Nd directly.  Why? An increase in technology (like an "Internet revolution") will increase the marginal product of labor. We can easily see this from the identity MPL = .7A(K/N)0.3. Clearly, as A increases, MPL must increase.    The change in PVLR as real wages (W/P) increase will cause the labor supply curve to shift in.  (In class, we assumed that there was no income effect on labor supply - this was just a simplification to make our analysis easier).

In reality, how much will labor supply shift in?  This depends on relative strength of income and substitution effects.  In either case, equilibrium W/P will rise.  Now, if the substitution effect dominates (or if the two effects are of similar magnitude), Y* will definitely increase (both A and N rise).  Technically, the effect on Y* is ambiguous if A increases and N* falls.  For the examples below, let's set the income effect on labor supply to zero (for ease of exposition).  This is not necessarily the case (although I will often make this assumption on quizzes in exams).  You should be able to graph things out if the income effect on labor supply is positive.
Here is what will happen in the labor market.  Again, for simplicity, I will assume there is no income effect on labor supply). 
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As we see, N* will increase in this example.  Given the increase in A and N*, Y* will definitely increase.  Lastly, unambiguously w/p will go up permanently meaning that PVLR will increase.  Even though we shut down the effect of PVLR increasing on labor supply, the increase in PVLR will definitely increase C(.).
Note:
For this example, I am going to label the initial equilibrium (a) and the new long run equilibrium (c).    The short run equilibrium will be indicated by (b).  We have not illustrated the short run equilibrium yet in the above picture.
B.
What happens in the other markets?

Let’s start with the AS-AD graph (you could start with the IS-LM, it doesn’t really matter).  Assume we started in a long run equilibrium situation (AD=AS = Y*1) at point (a).   As discussed in class, what happens to prices in the short run from an increase in A is ambiguous.  The reason for this is that both AD and SRAS will shift to the right.  Y in the short run will unambiguously increase.  What happens to prices, however, is ambiguous.  If the AD curve shifts to the right by a large amount relative to the SRAS shift, prices will increase in the short run.  Conversely, if the AD curve shifts to the right by a little amount relative to the SRAS shift, prices will fall in the short run.   You should be able to prove this to yourself.
Note:
I am going to graph the situation where prices are constant in the short run.   Again, you should be able to graphically illustrate a situation where prices increase in the short run and where prices fall in the short run.

Here is a graphical representation of the short run equilibrium.
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We know that Y* increases from Y*0 to Y*1 (in the long run, Y will increase as the economy moves from  Y*0 to Y*1).  The short run equilibrium is determined as follows (again it is labeled as (b)).  There will be effects on both AS and AD.  Since PVLR increased permanently, consumption (C(.)) will rise.   This will shift out the AD curve.  Additionally, as A increases, the MPK will increase causing firms to invest more.  This will increase I(.) and also shift out the AD curve.   What about the SRAS? An increase in A will make it cheaper for firms to produce, so the SRAS will shift out.
The new short term equilibrium will be where the new AD1 intersects the new SRAS1 (at point (b)).  I labeled this new equilibrium as Y1.    In the short run for this example, output will increase and prices remained relatively constant (but, depending on the size of the shifts in AD or SRAS, prices could have risen or fallen - you should understand this! - this uncertainty had the Fed uncertain of what would happen - which made the policy reaction more guessing than not!).  

A key question will be where is Y1 relative to Y*1.   In this example, I have it drawn where Y1 (the short run level of output) will be higher than the new long run level of output (Y*1).   This is not an accident.  This has to be the case when prices remain constant between the initial condition and the short run.  (Note:  you should figure out where Y1 is relative to Y*1 if prices increase in the short run (big AD shifts relative to SRAS shifts) or if prices fall in the short run).
How do we know that Y1 is greater than Y*1 when prices are fixed in the short run?  For that, we need to illustrate the labor market.
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Where are we in the labor market in the short run?  We are on the new labor demand curve at the same initial real wage.  Why is that?  It is because nominal wages are fixed in the short run (that is the definition of the short run).  Additionally, P was fixed in this short run example (given the AD shift and the SRAS shift right prices unchanged in the short run - that was the assumption in this example).  Given that, W/P didn't change in the short run.  So, in the short run, we are at point (b) (initial real wage on the new labor demand curve).   We will refer to the labor at this point as N1.  As you can see, N1 is strictly greater than N*1.  This implies that Y1 will be strictly greater than Y*1.
Note: You should be able to graph where the economy would be in the short run in the labor market if prices increased in the short run or if prices fell in the short run.   If prices fell in the short run, whether N1 is greater than or less than N*1 becomes ambiguous.  You should be able to illustrate that.
Return again to the AD-SRAS curve above.  I want to stress that we could have shifts that lead to falling or rising prices in the short run.  If the consumption increase was large and the shift in the SRAS was small, prices could rise in the short run.  If the shift in the SRAS was big and the change in consumption was small, prices could actually fall in the short run.  In this example, the size of the shift in the SRAS and the AD are similar so the change in prices remained constant in the short run.    I chose this to represent the U.S. economy during the late 1990s where we thought there was a large increase in TFP.  During the late 1990s and early 2000s, prices were essentially stable (hardly no inflation).  We have had big increases in output and virtually no change in prices.  This is consistent with the analysis we represented above.
So, let’s summarize the economy so far.  What happens to GDP (Y)? It increased a lot.  The first increase was due to increased SRAS.  The second increase was due to higher consumption and investment (both leading to higher levels of AD).  Both effects lead to higher output.  This is exactly what we observed in the U.S. economy during the1996-2000 period.  Additionally, we have observed a big rise in C(.) and I(.).  This is consistent with a rapid increase in A.  Also, prices remained unchanged.  This is possible (although not guaranteed) with a rapid rise in technology!!!

C.
What happens in the IS-LM market?
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Like in the AS-AD market, an increase in PVLR (due to increased technology) will shift out the IS curve (as consumption increases) as well as the increase in the MPK (which will increase I(.)). By the same process that we deduced that an increase in A will increase MPN, we can deduce that an increase in A will increase MPK (recall, MPK= .3A(N/K)0.7).   Remember, the IS curve represents the goods side of the market Y = C(.) + I(.) - dI r + G + NX.     
Please, please, please realize that Investment will be changing for two reasons:  
1. MPK will be higher as A increases (increase in I(.)).  
2. Movements in interest rates as a result of the IS curve shifting out, r will increase. As Y increases, the money demand curve also shift out which will also cause r to increase. Recall that investment and r have an inverse relationship (move along the IS curve)
The change in I(.) SHIFTS the IS curve.  The change in interest rates (as Y increases and puts upward pressure on money demand) will cause us to move along a given IS curve.  It is so important that you keep this straight.  Empirically, we see that the interest rate effect on I is small (especially - if the Fed is targeting interest rates and prevented r from rising - we would see large increases in I - this is what we saw over the last 1/2 decade).

Note: In this example, there was no change in the LM (M/P) curve because prices didn’t change.  If we drew an example where prices did change, the LM curve would shift (please, please realize this – an increase in A may lead to higher prices (or lower).  In this example, I chose to keep prices relatively fixed).  

Summary:  r will rise, P is staying the same (although it could change depending on the size of the changes in AS and AD), Y is rising, C is rising, I will be theoretically ambiguous (the r effect and the MPK effect go in different directions).  However, empirically, I increased during the late 1990s.
In the labor market, N will be above N* (this is the way I drew the situation - this need not be the case - as we saw in class - Y could be below the new Y*! - if prices are fixed in the short run, however, Y will be above new Y* in the short run.)  In the short run, nominal wages are fixed.  In the example we drew, P was unchanged.  So, real wages remained unchanged (what happens to real wages depends critically on what happens to P in the short run).
As we have worked through many graphical examples already, I am going to walk you through the long run without graphs:
This representation of the economy is the one that the Fed thought that we were in during Spring 2000.  

1) Technology rose

2) Consumption increases

3) Investment has been rising

4) Unemployment is lower than the estimated natural rate of unemployment

5) Prices have been relatively stable DESPITE the rapid growth in GDP.

6)
They think the labor market is ‘tight’ – another word for wages may rise in the future.

All the facts match this model.    If the Fed didn’t get involved, what would happen?  Nominal wages (W) would rise to clear the labor market (workers are working so much – this can only be a temporary effect.  In order to keep workers in the labor market, firms will have to raise wages (actually, the workers will demand it)).  As nominal wages increase, the SRAS curve will shift in restoring equilibrium at Y*.  As the SRAS curve shifts in, what happens to prices?  Prices will rise!  The increase in prices is EXACTLY what the Fed was worried about!  Read everything I sent you.  This is where the Fed believed the economy was heading. (I will post Greenspan’s speech from last year - with my comments in it - this is what he believed).  If the Fed left the economy alone (and their analysis was correct), higher prices (i.e., inflation – we will make the link in class this week) would have occurred!

Summary on Demand vs. Supply Shocks (simple examples)
Ok - just to summarize - we should know this by now:  supply shocks are different from demand shocks in terms of its effect on the economy.

With a negative supply shocks (SRAS shifts in):





      SRAS1       SRAS0



    P1




    P0








   AD





Y1        Y*0

A negative supply shock causes Y to fall (U to rise) and P to rise.

With a positive supply shock (no effect on Y*):  an increase in SRAS
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A positive supply shock causes Y to rise (U to fall ) and P to fall.

Supply shocks cause a positive correlation between unemployment and prices (a negative correlation between output and prices).  This is consistent with explaining the economic phenomenon of the 70s and the late 90s.  In the 70s, there was a negative supply shock - causing prices to increase and unemployment to increase (stagflation).  In the late 90s, we had a positive supply shock.  There were large increases in Y over many years and NO inflation.   

Up until 1970 - the majority of the shocks facing the U.S. economy after WWI were demand shocks (including the Great Depression).   Things such as WWII, Korea and Vietnam, plus the Great Society programs of Johnson and the moving away from the gold standard (an exchange rate story) were all demand side factors (G, T and NX).  Additionally, every now and then consumer confidence would rapidly increase/decrease and/or investment would fall prey to credit crunches (you will talk more about credit crunches in the money and banking class - anyone planning on specializing on banking or firm investment is strongly encouraged to take the money and banking class!!!).  Why have we had less demand shocks hitting the U.S. economy in the last 3 decades?  The Fed/Congress is good at smoothing out those shocks - we will talk about this in class this week.

A negative demand shock (AD shifts in):
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A negative demand shock causes Y to fall (U to rise) and P to fall.

A positive demand shock will cause Y to rise and P to rise (we have seen this before - increasing G or decreasing T are likely to be inflationary - and Y increases in the short term!).  This distinction between demand and supply shocks is important to distinguish - especially when we try to predict the impact that different shocks or policies will have on the economy.  As we will see in class this week, policy prescriptions will likely be very different for demand and supply shocks!
Example III:  An increase in the price of Oil - The U.S. in 1974 (and 1979)

Suppose the price of oil rises dramatically (i.e., like what happened in the mid 70’s as OPEC countries set a world oil embargo).   This is just like the technology example we did above (but in reverse).  The oil price increase is a negative supply shock (which also causes changes in AD and Y*).  In that example, I only focused on the changes in the SRAS curve (and ignored the changes in AD and Y*).  I did this for simplicity so as to better emphasize the potential inflationary pressures in the economy.  In this part of the note, I will walk you through the full analysis of the oil price shock.
A)
As above with the increase in TFP, let's start with the labor market.  As I emphasized in class (see the course notes) oil prices will also affect the labor demand curve.  The full aggregate production function is Y =f(N,K, raw materials).  We assume complementarity in production between raw materials and other inputs.  (We make this assumption because it seems to hold empirically).   As raw materials become more expensive, firms buy fewer raw materials.  Fewer raw materials imply a lower need for labor (because less output will be produced).  An increase in the price of oil (a raw material), will cause a shift in the labor demand curve.  Let's analyze this in the labor market.   For simplicity, I am going to assume that there is NO income effect on labor supply.  Again, this is for simplicity.  As discussed in the previous example, a permanent change in real wages from a supply shock could induce an income effect on labor supply.  I am abstracting from this for simplicity (but, on exams, unless I tell you to abstract from this issue – you should assume that there would be an income effect on labor supply from a permanent change in real wages).
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The economy is initially in equilibrium at point (a).  As oil prices increase, the labor demand shifts in and the new LONG RUN equilibrium will be at point (c) <<again, assuming no income effect on labor supply>>.  I am skipping the letter (b) for now.  We will draw (b) in later – this will be the short run equilibrium.  For now, we are only focusing on the long run equilibrium (c).  The increase in the price of oil will cause labor demand to shift in, N* to fall (in the long run), and, as a result Y* will fall in the long run.  Y* is falling for two reasons.  First, it is falling because the amount of oil being used is falling (as the price increases, we substitute away from oil).  Second, the substitution away from oil causes us to want (demand) less workers.  So, both N and raw materials are failing which suppresses output (given the production function described above).  Lastly, real wages (W/P) will fall in the long run (look at the graph to prove this to your self).   Workers are less valuable to firms, so as a result, they wish to pay them less.
Bottom line:  We know that in the long run, higher oil prices will reduce Y*.  
Note:  If it is a one time permanent increase in the price of oil, this will result in a one time decline in Y*.   This, by itself, will not affect the growth in Y* in the future.   If oil prices perpetually increase, this could affect the growth rate of Y*.  But, if it is only a one time increase in the price of oil, all else equal, it will only be a one time change in Y* (and then Y*/N will continue growing at the rate of TFP and (K/N)).  This is our standard growth accounting formula discussed in lecture. 
B)
We know that Y* will fall in the long run.  What happens to Y (relative to Y*) in the short run and what happens to prices in the short and long run?  For the answer to this, we need to look at our AS-AD graph.  To start, we know that an increase in oil prices will shift the AS curve in (it becomes more expensive for firms to produce – so, at any given price, they produce less).   We did this in class.    We also know that C will fall as PVLR falls (due to the lower permanent real wages).    A decline in C will shift in the AD curve to the left.  We also know that MPK falls as oil prices rise (for the same reason that MPN falls) – this will cause I to fall as well (which also causes the AD to shift left).
Let us look at this graphically:  I am going to start in the AS – AD market.
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The economy is initially in equilibrium at point (a).  The increase in oil prices will shift the SRAS, LRAS curves in and the AD curve in.  We know for sure that Y will fall in the short run.  What happens to prices?  Just as the case in example II above (of TFP increasing), an increase in oil prices can have either falling or rising prices depending upon whether the shift in AD is big or small relative to the shift in SRAS.  I drew a situation above where prices rise from the two shifts.  In other words, I assumed the shift in AD is small relative to the shift in SRAS.  I labeled the new short run equilibrium as point (b).  In this situation, the short run equilibrium can be characterized by falling Y and rising prices.  Empirically, we tend to see upward pressures on aggregate prices when oil prices increase (just like we tend to see suppressed prices when TFP increases).  
We refer to this situation of rising prices (inflation) and falling GPD as stagflation.  This is exactly what was happening in the US and other countries in 1974.  OPEC raised oil prices.  During that same year, we saw prices in the US skyrocket (check the inflation numbers from lecture 1) and GDP plummeted!   As we saw above:  A demand shock leads to higher unemployment and lower (or unchanged) prices; a supply shock leads to both higher unemployment and higher inflation!!!  We observe both correlations in the data (remember the first lecture).  We now have a theory to explain why sometimes unemployment and inflation move together (supply shocks – like higher oil prices) and why sometimes unemployment and prices move in opposite directions (demand shocks – lower government spending, a recession in Canada, lower consumer confidence).  

Where is Y1 (short run equilibrium) relative to Y*1 (new long run equilibrium)?  As with the TFP increase described in example 2, this relationship is ambiguous.  We know that short run Y fell and we know that in the long run, Y* will fall – but, nothing tells us about their relative position to each other.  To be consistent with the 70s, I am going to draw Y1 below Y*1 (a recession)
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The way that I have drawn this, the long run equilibrium (c) is higher than the short run equilibrium (b).  Technically, this is how we define a recession.  We get rising prices with a recession (i.e., stagflation).  How do we get back to the long run equilibrium?  The self correcting mechanism would kick in and shift the SRAS (AS1) to the right.  Why?  Because real wages would need to fall (W would fall) to clear the labor market.
Let's go back to the labor market an illustrate point (b).  
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In the short run (at point (b)), the labor market is in disequilibrium (labor demand does NOT equal labor supply).    To draw the new disequilibrium, we are now on the NEW labor demand curve.   In the short run, we always remain on the labor demand curve.   Initially, real wages are pinned down by W0 (the initial nominal wage) and P0 (the initial price level).  In the short run, by definition, nominal wages (W) are fixed.  The price level, however, is not.  As a result, an increase in P (as drawn above from the oil shock) necessarily causes real wages (W/P) to fall.  How far do they fall?  We do not know.   If they fall a little, the resulting short run equilibrium (N1) can be lower than the new long run equilibrium (N*1).  This is the situation I have drawn.  This is necessary for Y to be lower than Y* in the short run equilibrium (which is what I drew above).    Again if Y1 > Y*1, then N1 > N*1.   This could only occur if real wages fell in the short run by a lot (i.e., P increased by a lot ) to drive short run real wages below the new long run real wages.  

Summary: The case of the oil price increase is exactly the opposite of a TFP (A) increase.   In the short run and the long run, Y will fall with an oil price increase.  The effect of P is ambiguous.  However, empirically, we tend to see P rising with oil price increases (all else equal).  
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