THEORETICAL FRAMEWORK OF THE GREAT RECESSION in US (2008-2015Q2)

(Comparison With Great Depression)
1. Introduction 

There is bulk of research in economic literature examining the causes and dynamics of the Great Depression (GD) between the years 1929 to 1941. A mixture of various factors may have interacted to lead the economy into a turmoil of low output and high inflation along with high nominal wages. In this respect there has emerged bulk of literature emphasizing different aspects as reasons for the lack of neoclassical correction mechanism working  to clear the markets. 

From among works of research explaining reasons leading to the GD; Bernanke (1983) emphasizes banking panic effects, Romer (1990) the stock market crash of 1929, Eichengreen (1992), (as cited in Bordo, Erceg and Evans, 2000) and Temin (1989) (as cited in Bordo, Erceg and Evans, 2000) adoption of the gold standard. From among all the relevant work “A Monetary History of the United States, 1867-1960” of Friedman and Schwartz emerges as most influential paper with the views that the monetary policies of 1929 and 1933 were inappropriate during the term. There is considerable support for the role of nominal wage rigidity in the literature in addition to the role of monetary contraction in the US and other countries, accounting for the great output collapse. These works include Eichengreen and Sachs (1985), Bernanke (1995), Bernanke and Carey (1996), Bordo, Erceg and Evans (BEE) (2000) 
 . 

 In their 1985 paper Eichengreen and Sachs showed that countries under gold standard had higher price deflation leading to higher real wage level, causing output losses. In their 1996 paper Bernanke and Carey corraborated that nominal wage rigidities created output reducing effects,  as the main channel of monetary nonneutrality. BEE also showed in their paper dated 2000 that sticky wage channel is effective through the monetary transmission mechanism in depressing the level of output. While previous studies only point conceptually at sticky wages, BEE's paper accounts for the quantitative magnitude of severity of the depression (and its persistence) caused by sticky wages by model simulations during (1929-1933). BEE in their simulations have alternatively assumed Fischer vs Taylor contracts in wage setting 
 .  
 


In this paper latest financial crises and Great Recession (GR) in the US economy is analyzed in a similar manner as in the previous studies about Great Depression, within a macroeconomic theoretical framework.  The paper tries to bring explanation to the decline in the real GDP and to the lack of neoclassical self correction mechanism leading to deflation (of both prices and wages). On the demand side there are factors that prevent total demand from rising like high real interest rates, lack of consumer and investor confidence. On the supply side there is problem of nominal wage rigidity leading to high real wages, preventing firms from hiring more employees to push down unemployment and raise output. After examining demand (IS-LM framework) and supply sides (labor market) of the economy Great Recession is compared with the Great Depression of 1929-1941. Finally evaluation of findings follow in the Conclusion.
2. Demand Side Analysis

There is evidence of leftward shifting IS curve of the economy (Figure: 2) due to the decline in private expenditure. Real fixed investment has declined 17 percent from $2,549 billion in 2008Q1 to $2,106 billion by 2010 year end (Table: 1, Appendix I). Although investment has started to recover more stably from 2011Q4 on, it was only by mid 2014 that it could reach the level it was by 2008 
Table 1: Money, Output, Unemployment, Prices and Wages in the Great Recession,2008Q4-2015Q2 ($ billions, real aggregates in 2008 dollars)

	Years


	Money supply
	Real money    supply


	     Real GDP


	Real fixed investment


	Output ratio (real)

(Y/Yn) (percent)

	GDP deflator

(2008=100)


	UN rate (percent)
	Long-term interest rate
	Average hourly earnings (dollars)
	Average real hourly earnings (2008 dollars)

	2008


	1,585.6
	1,614.9
	14,463.9
	2,284.5
	98.94
	100.59
	6.9
	2.74
	18.00
	18.33

	2009


	1,677.1
	1,661.3
	14,426.9
	1,909.8
	98.07
	100.97
	9.9
	3.72
	18.41
	18.24

	2010


	1,855.6
	1,812.1
	14,820.9
	2,105.9
	99.77
	102.76
	9.6
	3.46
	18.79
	18.35

	2011


	2,202.3
	2,087.5
	15,072.8
	2,270.3
	100.11
	104.73
	8.7
	2.04
	18.99
	18.00

	2012


	2,467.6
	2,298.3
	15,263.5
	2,348.3
	99.71
	106.77
	7.8
	1.95
	19.12
	17.81

	2013


	2,683.2
	2,461.4
	15,632.6
	2,522.6
	100.25
	 108.48
	6.7
	2.76
	19.44
	17.83

	2014


	2,931.8
	2,671.4
	16,023.6
	2,676.4
	100.77
	109.94
	5.6
	1.97
	19.62
	17.88

	2015Q2


	3,035.8
	2,748.3
	16,194.7
	2,740.1
	100.86
	110.54
	5.3
	-
	19.88
	18.00


Source: Bureau of Economic Analysis (BEA), Bureau of Labor Statistics (BLS), Federal Reserve Bank of Saint Louis (FRED) database.
with $2,578 billion dollars. In spite of the 29 percent rise in the real money supply from $1.4 trillion to 1.8 trillion real investment has collapsed from 2008Q1 to 2010Q4. It was only by 2014 Q2 when the monetary expansion has reached 84 percent that real investment has risen to its pre-crises level.
Following 2008, real GDP has declined from $14,774 billion through the years and only has recovered its pre crises level after 2010. During the time economy has been performing weak for the output ratio has remained below 100 percent up until 2011 year end. Only then the ratio has fragilely recovered, declining again until the permanent upward trend from 2014 on. Had the classicists been right self correction mechanism would have been at work with price deflation bringing the economy back to equilibrium. This would mean a movement along the demand curve southeast for the economy to settle at a higher output Y and lower P. However, as can be observed in column 6, 7 of (Table: 1), GDP deflator rises in a repudiating way in spite of the falling output ratio through the years. The economy is contracting with falling demand shifting the demand curve left (Figure: 1). 


The analytics of leftward shifting AD of the economy during GR can be traced within the  framework of a Hicksian IS-LM Schedule (Figure: 2). Initially economy is at equilibrium at point Yo. With expansionary monetary policies of the FED LM curve shifts right 
. In spite of the expansionary monetary policies people cut back on consumption and investment expenditures in the goods market. Lower inflation expectations (with high interest rates) result in higher real interest (r - Pe) leading to lower private expenditures 
. There is also lack of confidence leading economic agents to cut back on spending. Accordingly IS shifts left with the economy yielding a further lower level of Y1 and r1 compared to the beginning. 


As the FED keeps on with more aggressive monetary easing policies in the second half of 2010, inflation accelerates and real interest rate falls leading economic agents to raise their total expenditure. Through time (from end of 2010 on) real GDP catches up with its 2008 value (Figure: 3) and rises up until 2015 (Figure: 4). This is result of a rightward shifting IS curve yielding higher income (Y) and lower interest level (r) 
.  In (Figure: 3), the real GDP is at its initial level, (by around 2010 year end), at (Y0, P1) as a result of the rightward shifting AD curve, in spite of the leftward shifting AS (with rising nominal wages). After 2010 AD shifts right, with the economy reaching higher levels of real output at (Y3, P3).



3. Supply Side: Labor Markets and the Sticky Wages 


At the outset of the financial crises there is nominal wage rigidity, and nominal wages do not decline to shift the AS curve right by the classical self correction mechanism to get the economy to a higher income level. Nominal wages rise all through the seven years although there is declining real GDP and unprecedented unemployment above 9 percent, with the level of output reaching its former level only by 2010 year end. It is amazing that the nominal wage was around 17.6 dollars/hour when UN was 4.9 percent in 2008 and that it was 18.8 by 2010 year end when UN was 9.6 percent. The nominal wage rigidity results in leftward shifting AS curve intersecting (already leftward shifted) demand at the new point of Y1 (Figure: 1) 


Graphs in (Figures 5 and 6) show the movements in the nominal wage and employment with the labor demand and supply curves during the GR period and in the following years when recession ends and economy starts to grow respectively In (Figure: 5) labor demand curve intersects with the labor supply at (N0, W0) where labor market is at equilibrium. In spite of the unfolding recession prices rise shifting the labor demand up to p1 f(N)1. There is recession, and deteriorating expectations of economic units lead to a shift of the labor supply curve pe1 g(N)1  to the left.
 The outcome is lower employment and higher nominal wages for the economy at (N1, W1). 



(Figure: 6) describes the end of recession when economy starts to grow, leading the way to lower levels of unemployment. Starting from initial labor market equilibrium of (N0, W0) labor demand curve shifts right to p1 f(N)1 as prices rise, in exactly same way as in (Figure: 5). Since the economy has started growing, expectations of economic agents better off shifting the labor supply right to pe1 g(N)1. The new equilibrium in the labor market yields higher employment and higher nominal wage at (N1, W1).



As foreseen by Keynesians real wages are countercyclical with the economy during the 2008-2010 term when real GDP (and output ratio) is declining. However theoretically as per Keynesian thought, countercyclicality of real wages is due to rigid nominal wages and price deflation, whereas in the actual situation there is wage rigidity (due to rising nominal wages ) with upward trending inflation (at a slower pace than the nominal wage). Real wages move down to a lower plateau from 2010 on and decline gradually when real GDP starts to grow and the rate of inflation gains a faster pace compared to the previous years. The correction mechanism from the supply side is rather sluggish to get the economy back to its long run equilibrium level of output (along the vertical long run aggregate supply curve (LAS)), because of nominal wage stickiness. 


Developments in the labor market in terms of real wage vs employment follow in (Figures: 7 and 8). Initially labor market is at equilibrium at (N0, wr0) in (Figure: 7). Real wages rise during recession there is upward movement (to northwest) along the labor demand curve, as the firms’ demand for employment declines. On the supply side with rising (pe1/p1)
 labor supply curve shifts left to (pe1/p1) g(N)1 yielding lower level of employment with higher real wages at (N1, wr1). (Figure: 8) describes the post recession phase when real wages decline and there is downward movement along the labor demand curve. This time labor supply shifts right to (pe1/p1) g(N)1 yielding higher level of employment at the new equilibrium point (N1, wr1) with lower real wage.


4. Great Depression vs Great Recession

From among different works of research explaining reasons of the GD; some have emphasized banking panic effects, some stock market crash of 1929, and others adoption of the gold standard. As stated above, among the relevant work “A Monetary History of the United States, 1867-1960” of Friedman and Schwartz emerges with most widely accepted views that the monetary policies were inappropriate during the time. Relevant literature has also emphasized the role of nominal wage rigidity along with monetary shocks causing monetary nonneutrality. 

During the GD IS has shifted left due to declining private expenditure of economic agents where real fixed investment has collapsed through 1929-1933. In the meantime money supply has declined in real terms which has been criticized as the main policy mistake. In spite of the 53 percent real monetary expansion from 1934 on, investment has still not recovered to its previous value by 1939 (Table: 2). Same pattern of leftward shifting IS can be observed through the GR and its aftermath when real fixed investment has declined 17 percent from 2008 to 2010 year end (Figure: 2). During the GR investment has collapsed in spite of the money supply rising by 29 percent. Only by mid 2014 when the monetary expansion has reached 84 percent real investment has recovered to its pre crises level.
The collapse of investment in spite of the increase in the real money supply during both GD and GR is worth analyzing. The lack of response in investment could result from either a vertical IS or a horizontal LM curve. Horizontal LM curve (the so called liquidity trap) would require increasing real money supply to fail to reduce the interest rate. However the long term interest rate has declined continuously from 1932 to 1941 (Table: 2) On the other hand, real fixed investment has failed to recover in spite of falling interest rate which implies vertical IS. In a similar manner there is hardly evidence of liquidity trap during the GR. The interest rate has declined rigorously during post 2009, however investment has recovered its previous value only by 2014Q2. Problem stems from the deteriorating expectations of economic agents, decreasing their private expenditure during both recessions. 
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During the GD real GDP has declined to $76.1 billion by 1933 and only recovered to its previous level by 1936. The weakness in production can be followed from the output ratio which falls as low as 66 percent by 1933 and still remains below 100 by end of 1941. The output collapse during GD is huge compared to the GR period. During the GR expansionary demand management (monetary) policy is in the right direction from the beginning and output ratio hardly falls below 97 percent all through the quarters. The output ratio recovers showing upward trend from 2009Q3 on, whereas output collapse goes on four years during the GD only to start recuperating by 1934.  Similarly real GDP starts rising by 1934 and 2009 during the two episodes respectively. During the GD real output recovers to its previous level by 1936, whereas it takes only three years during GR to reach its former level. 
During both periods classical self correction mechanism is not at work, i.e. there is no price deflation to get the economy back to equilibrium level of output. Presence of self correction would require a movement along the demand curve southeast. During the GD there is a decline in prices between 1929-1933, but in the following term there are inflationary pressures. The rise in prices is parallel to the monetary expansion from 1934 on. During the GR prices are inflationary all through the term. During both GD and GR economy is contracting with falling demand shifting the AD curve left (Figure: 1).
Price stickiness is factual in the US economy which stems from rigid nominal wages. During the GD nominal wages and prices did decline between 1929-1933 (Table: 2). From 1934 on nominal wages (and prices) have started rising although output ratio remained below full employment. The rise in nominal wages is attributed by most economists to the application of National Industrial Recovery (NIRA) and Wagner Act which deliberately aimed to raise prices and wages. Thus the rise in wages is rather exogenous during 1934-1941.
 Nominal wage stickiness is also evident during GR when wages have risen all through the seven years (Table: 1)
. (Figures: 1, 3, 4) show the leftward shifting AS as a result of rising nominal wages.

Real wages are countercyclical in the beginning of GD showing upward trend with the exception of 1933 where they fell slightly. Actually they have risen all through the term, in spite of high levels of unemployment. Although prices did rise with monetary easing after 1934, the rise in wages was even higher. Similarly, there is countercyclical real wages during the GR. Wages show upward trend between 2008-2010 from when on they move to a lower plateau with aggressive monetary easing and higher inflation. Unlike the GD, real wages start declining gradually from 2010 on. 
5. Conclusion


During both the GD and GR IS curve has shifted left due to declining private expenditure of economic agents. The major policy mistake during the GD has been contraction of the money supply both in nominal and real terms through 1929-1933. This has resulted in collapse of the real fixed investment by 74 percent during the same period. After the expansionary monetary policy stance of post 1934, investment has sluggishly recovered to reach its previous value by 1941. During the slump real GDP has declined to $76.1 billion US by 27 percent in 1933 and has only recovered to its previous level seven years later in 1936. 
The peculiarity of GR is that monetary policy has been accomodative from the very beginning of financial crises. Leftward shifting IS and AD can be observed through the GR and its aftermath  when real fixed investment has collapsed 30 percent by 2009Q3 only to recover its previous value by 2014Q2. Real GDP has contracted by 4 percent during the recession to recuperate its previous level in three years by 2010Q4.  During the time expectations management of the FED has been fruitful with private expenditure recovering sooner than the GD leading the way to economic growth.  As pointed out in Section 1, Introduction, outstanding economists have provided research results supporting the role of monetary policy as per views of Friedman and Schwartz, 1963. 



During both periods nominal wage stickiness is an issue. As the economy contracted during the GD nominal wages and prices declined between 1929-1933. However both prices have started to rise from 1934 on in spite of low level of output. It seems wages and prices were more flexible during the GD as wages have started rising only after the NIRA which was an exogeneous shock. Contributing factor to rising prices has been monetary expansion policy from 1934 onwards. The rise in inflation in spite of low levels of output has been attributed to hysteresis effect by Romer (1999).


During the post 2008 crises wages did rise all through the years. Wages seem to have become more sticky compared with the 1929-1933 period. Back then, union power was low, government hardly had any power over the labor markets, price declines were too large and well publicized in the US economy (Bernanke and Carey, 1996). Therefore one gets sceptical whether sticky wages stem from inherent dynamics of the economy, or rather from exogeneous shocks like NIRA and Wagner Acts. However there is much research revealing evidence in favor of sticky wages coming from inherent dynamics (See Introduction).



Recently stickiness may have increased due to 1) Higher influence of unions in the labor markets  2) Contractual wage setting, 3) Change in expectations due to monetary expansion. New generation of economic research through the 2000’s has provided evidence in favor of rigid nominal wages (rather than real wages or prices) as the prominent factor causing business cycles and monetary nonneutrality (Baştav, 2011).



Whereas real wages rise during the 2008-2010, they decline in the following terms as expected, implying higher labor demand. Real wage pattern during GD is more enigmatic for they rise all through the years until 1941. Exogeneous shocks are the most widely accepted explanation among economists for nominal (and real) wage stickiness. BEE (2000) criticize Romer (1991) for having implied the falling real wages as the main factor leading the economy out of depression. They have a caveat that the actual reason for getting out of GD should be further investigated. 
Appendix I 
Money, Output, Unemployment, Prices and Wages During Great Recession (2008-2015) 

	
	Money supply
	Real money    supply
	    Real GDP

	Real fixed investment 
	Output ratio (real)
	GDP deflator
	UN rate (percent)
	Long-term interest rate
	Average hourly earnings (dollars)
	Average real hourly earnings (2008 dollars)

	
	
	
	
	
	(Y/Yn) (percent)
	(2008=100)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	2008
	1.389,50
	1.401,56 TL
	14.774,12
	2.548,9
	101,51
	99,28
	4,93
	3,89
	17,63
	17,78

	q2
	1.417,80
	1.403,70 TL
	14.854,92
	2.468,5
	101,90
	99,72
	5,3
	3,86
	17,75
	17,57

	q3
	1.472,00
	1.447,94 TL
	14.783,40
	2.396,1
	101,26
	100,40
	5,97
	3,25
	17,83
	17,54

	q4
	1.585,60
	1.614,87 TL
	14.463,89
	2.284,5
	98,94
	100,59
	6,9
	2,74
	18
	18,33

	2009
	1.609,40
	1.630,65 TL
	14.264,57
	1.998,1
	97,44
	100,84
	8,3
	3,31
	18,13
	18,37

	q2
	1.659,30
	1.663,24 TL
	14.244,21
	1.830,2
	97,16
	100,68
	9,3
	3,52
	18,18
	18,22

	q3
	1.675,30
	1.670,95 TL
	14.289,05
	1.781,8
	97,31
	100,67
	9,63
	3,46
	18,43
	18,38

	q4
	1.677,10
	1.661,31 TL
	14.426,91
	1.909,8
	98,07
	100,97
	9,9
	3,72
	18,41
	18,24

	2010
	1.696,20
	1.680,18 TL
	14.491,23
	1.970,7
	98,30
	101,31
	9,8
	3,49
	18,47
	18,30

	q2
	1.722,40
	1.707,34 TL
	14.629,10
	2.074,4
	99,01
	101,77
	9,6
	2,79
	18,58
	18,42

	q3
	1.778,10
	1.753,87 TL
	14.727,80
	2.135,1
	99,43
	102,24
	9,5
	2,86
	18,72
	18,46

	q4
	1.855,60
	1.812,07 TL
	14.820,91
	2.105,9
	99,77
	102,76
	9,6
	3,46
	18,79
	18,35

	2011
	1.897,80
	1.831,91 TL
	14.763,73
	2.049,8
	99,09
	103,22
	9
	3,21
	18,91
	18,25

	q2
	2.001,50
	1.916,57 TL
	14.868,96
	2.118,8
	99,47
	103,98
	9,1
	2,43
	18,9
	18,10

	q3
	2.137,40
	2.030,13 TL
	14.903,65
	2.116,4
	99,35
	104,59
	9,1
	2,05
	18,93
	17,98

	q4
	2.202,30
	2.087,46 TL
	15.072,83
	2.270,3
	100,11
	104,73
	8,7
	2,04
	18,99
	18,00

	2012
	2.245,30
	2.112,21 TL
	15.171,15
	2.314,9
	100,37
	105,29
	8,27
	1,82
	19,02
	17,89

	q2
	2.314,60
	2.179,69 TL
	15.244,59
	2.387,1
	100,44
	105,75
	8,2
	1,64
	19,07
	17,96

	q3
	2.415,50
	2.250,32 TL
	15.254,69
	2.356,9
	100,09
	106,38
	8
	1,71
	19,08
	17,78

	q4
	2.467,60
	2.298,25 TL
	15.263,53
	2.348,3
	99,71
	106,77
	7,8
	1,95
	19,12
	17,81

	2013
	2.511,00
	2.327,79 TL
	15.341,35
	2.390,2
	99,77
	107,17
	7,5
	2
	19,21
	17,81

	q2
	2.545,60
	2.356,44 TL
	15.378,31
	2.425,7
	99,55
	107,47
	7,5
	2,71
	19,28
	17,85

	q3
	2.620,20
	2.413,15 TL
	15.488,95
	2.497,2
	99,80
	108,00
	7,2
	2,75
	19,35
	17,82

	q4
	2.683,20
	2.461,44 TL
	15.632,57
	2.522,6
	100,25
	108,48
	6,7
	2,76
	19,44
	17,83

	2014
	2.771,40
	2.530,57 TL
	15.599,21
	2.512,0
	99,55
	108,88
	6,6
	2,62
	19,52
	17,82

	q2
	2.839,50
	2.575,73 TL
	15.775,45
	2.5
77,6
	100,19
	109,47
	6,1
	2,5
	19,55
	17,73

	q3
	2.863,80
	2.594,73 TL
	15.942,62
	2.636,8
	100,76
	109,91
	5,9
	2,28
	19,62
	17,78

	q4
	2.931,80
	2.671,43 TL
	16.023,56
	2.676,4
	100,77
	109,94
	5,6
	1,97
	19,62
	17,88

	2015
	2.994,60
	2.734,95 TL
	16.049,52
	2.736,1
	100,45
	109,97
	5,5
	2,17
	19,77
	18,06

	q2
	3.035,40
	2.748,31 TL
	16.194,72
	2.740,1
	100,86
	110,54
	5,3
	-
	19,88
	18,00




     Sources: Bureau of Economic Analysis (BEA), Bureau of Labor Statistics (BLS), Federal Reserve Bank of Saint Louis (FRED) database.
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Figure:  � SEQ Şekil \* ARABIC �1� Decline in Aggregate Demand During GR
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Figure: 2 IS-LM During Great Recession
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Figure: 3 Post Great Recession Rise of the Aggregate Demand, Return to Initial Real Output Level 
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Figure: 4  Rising Real GDP over Initial Level, via Further Shift of the Aggregate Demand Right.
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Figure: 5 Labor Demand and Supply;  Nominal Wages vs Employment -During Recession





nominal wage


(W)





pe1 g(N)1








W0








W1








  employment (N)





  N0








    N1














pe0 g(N)0








p0 f(N)0








p1 f(N)1





Figure: 6 Labor Demand and Supply;  Nominal Wages vs Employment - Post Recession
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Figure: 7 Labor Demand and Supply;  Real Wages vs Employment - During Recession
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Figure: 8 Labor Demand and Supply;  Real Wages vs Employment - Post Recession








� The difference of Bordo, Erceg and Evans is that they have measured the quantitative extent of output loss that  sticky wages have brought  through monetary contraction. 


� In Fischer contracts wages are set in forward looking manner whereas staggered wage contracting behavior  as in Taylor (1980) assumes part of wages are anchored with the contracts of previous periods. Both variants of the model estimate the 1929-1932 downturn correctly, whereas Taylor contracts account better for the persistent output loss during 1932-1933.


� Although the level of prices rise, the increase of the money suppy is higher than the increase in prices i.e. ∆MS > ∆P and real MS has risen as a result.


� Via declining consumption and investment.


� Through time LM also shifts further right as the FED keeps on with the agressive quantitative easing policies.


� The shift may either be due to rise in expected inflation (pe1) rising higher than (p1) or due to change in expectations of the labor force.


� The shift may either be due to rise in expected inflation (pe1) rising higher than (p1) or due to change in expectations of the labor force.


�  1934 is also when monetary expansion starts.


� Wages are sticky in spite of the unprecedented unemployment levels of 22 percent in 1934 and almost 10 percent in 2009.


� $ billions, real aggregates in 2008 dollars.


� Billion US$





12

