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Abstract

We present evidence about the loss of the so-called «plucking effect», that is, a high-growth 

phase of the cycle typically observed at the end of recessions. This result matches the belief, 

presented informally by different authors, that recession may have now permanent effects, or 

recession have now an L shape versus old-time recessions that always had a V shape. We also 

show that the loss of the «plucking effect» can explain part of the Great Moderation. We postulate 

that these two phenomena may be due to changes in inventory management brought about by 

improvements in information and communications technologies.

JEL Classifi cation: E32, F02, C22.

Keywords: Business cycle features, Great Moderation, High-growth recovery.
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Table 1. Business cycle features 

Period Duration Amplitude (%) Excess (%) 
 expans. recess. expans. recess. expans. recess. 
53.1-06.4 20.33 3.44 20.37 -1.74 1.32 -0.02 
53.1-83.4 17.57 3.71 19.39 -2.10 1.75 -0.25 
84.1-06.4 30.00 2.50 23.78 -0.46 -0.18 -0.04 
I (54.3) 13 4 12.41 -2.61 1.78 -0.40 
II (58.3) 8 3 10.89 -3.27 1.68 -0.50 
III (61.2) 35 3 41.00 -0.55 2.91 -0.15 
IV (71.1) 12 4 14.97 -0.18 0.73 0.26 
V (75.2) 20 5 20.69 -3.17 1.44 0.27 
VI (80.4) 4 2 4.22 -2.23 0.58 -0.47 
VII (83.1) 31 5 31.56 -2.69 3.13 -0.80 
VIII (91.2) 40 2 33.65 -1.27 -0.32 -0.06 
IX (02.1) 20 3 13.91 0.35 -0.04 -0.03 
Note. For the period 84.1-06.4 we have only considered data for the last two expansions. 
Periods I to IX refer to 54.3-57.3, 58.3-60.2, 61.2-69.4, 71.1-73.4, 75.2-80.1, 80.4-81.3,  
83.1-90.3, 91.2-01.2, and 02.1-06.4 for expansions and 53.3-54.2, 57.4-58.2, 60.3-61.1, 
70.1-70.4, 74.1-75.1, 80.2-80.3, 81.4-82.4, 90.4-91.1, and 01.2-01.4 for recessions. For 
reference, the initial quarter of the corresponding recession is included in parenthesis. 
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Table 2. Estimation of Markov-switching model 

 MS1 MS2 MS3 
value std. err. value std. err. value std. err. 

1(0) 0.80 (0.07) 1.12 (0.18) 1.10 (0.09) 

1(1) -0.41 (0.18) -0.28 (0.24) 0.05 (0.17) 

1(2) 1.87 (0.23) 1.73 (0.33) 0.88 (0.44) 

2(0)   0.94 (0.07) 0.87 (0.06) 

2(1)   0.14 (0.23) 0.36 (0.13) 

2(2)   0.58 (0.24) 1.26 (0.34) 

1
2 0.66 (0.04) 0.77 (0.13) 0.46 (0.06) 

2
2   0.17 (0.03) 0.13 (0.03) 

p(0) 0.93 (0.02) 0.91 (0.04) 0.93 (0.03) 
p(1) 0.68 (0.10) 0.77 (0.08) 0.81 (0.07) 
p(2) 0.71 (0.09) 0.61 (0.19) 0.23 (0.36) 
ln(L) -69.3 -49.7 -18.3 

Note. The columns labelled “MS1” and “MS2” refer to different specifications for GDP growth rate, with and  
Without structural change in 1984.1. The columns labelled “MS3” refer to the growth rates of sales. 
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Table 3. Statistics for GDP and components 

 GDP V B S EST VB BD BND VBD VBND
Business cycle facts 

Mean
total 0.80 0.80 0.90 0.79 0.56 0.90 1.25 0.67 1.24 0.66
recessions -0.49 -0.10 -1.33 0.44 -1.12 -0.41 -3.40 0.06 -1.49 0.33
expansions 1.01 0.94 1.27 0.85 0.84 1.12 2.01 0.76 1.69 0.71

test(1) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
before 0.82 0.82 0.86 0.98 0.59 0.86 1.23 0.70 1.20 0.67
after 0.77 0.86 0.95 0.70 0.48 1.00 1.29 0.62 1.33 0.64

test(1) 0.35 0.31 0.35 0.00 0.38 0.22 0.45 0.35 0.37 0.39
Standard deviation 

total 0.92 0.74 1.75 0.62 2.33 1.26 3.70 1.52 2.49 0.89
recessions 0.84 0.82 1.71 0.82 2.85 1.36 4.42 1.55 2.67 1.12
expansions 0.74 0.61 1.47 0.56 2.10 1.10 2.94 1.50 2.15 0.83

test(2) 0.30 0.02 0.20 0.00 0.01 0.09 0.00 0.71 0.08 0.02
before 1.14 0.83 2.13 0.95 2.56 1.35 4.57 1.72 2.76 0.97
after 0.50 0.42 1.11 0.35 1.35 0.99 1.94 1.19 1.77 0.74

test(2) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Change in volatility 

Wilconxon test for equality in quartiles before and after 1984.1 
First quartile 

total 0.30 0.34 -0.15 0.49 -0.68 0.22 -0.25 -0.30 0.02 0.20
before 0.15 0.23 -0.50 0.47 -0.89 0.12 -1.07 -0.45 -0.12 0.20
after 0.50 0.48 0.34 0.50 -0.23 0.42 0.25 -0.30 0.11 0.17

test(3) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Third quartile 

total 1.30 1.25 2.01 1.05 1.87 1.61 3.24 1.51 2.71 1.13
before 1.71 1.37 2.29 1.44 2.08 1.63 3.85 1.61 2.82 1.25
after 1.10 1.05 1.78 0.69 1.20 1.58 2.48 1.42 2.51 1.05

test(3) 0.00 0.00 0.00 0.00 0.00 0.19 0.00 0.03 0.05 0.00
Kolmogorov-Smirnov test of equality of distributions before and after 1984.1 

statistic 0.25 0.19 0.18 0.35 0.19 0.15 0.21 0.09 0.11 0.11
crit. value 1.17 0.18 0.17 0.18 0.19 0.18 0.17 1.17 0.17 0.17

Tests of structural change 
date 84.1 92.4 83.4 70.1 94.1 91.4 85.1 85.1 90.4 86.1
supremum(4) 0.00 0.09 0.01 0.02 0.05 0.99 0.01 0.35 0.68 0.93
exponential(4) 0.00 0.04 0.00 0.00 0.02 0.89 0.00 0.13 0.51 0.68
average(4) 0.00 0.02 0.00 0.00 0.03 0.86 0.00 0.08 0.50 0.64
Note. The series are GDP, final sales (V), goods production (B), production of services (S), production of 
structures (EST), final goods sales (VB), production of durable goods (BD), production of nondurable 
goods (BND), sales of durable goods (VBD) and sales of non durable goods (VBND). The p-values refer 
to the following null hypothesis: (1) means are not different, (2) Barlett test for equal standard deviations, 
(3) quartiles are the same, and (4) McConnel and Pérez Quirós test of no change in volatility. 
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Figure 1: GDP growth rates 1953.1-2006.4
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Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. The horizontal discontinuous line represents the 
average growth rate of the whole sample. 
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Figure 2: Growth rates for different quarters of the cycle

-0.5

-0.3

-0.1

0.1

0.3

0.5

0.7

0.9

1.1

1.3

1.5

rec 1-2 3-4 5-6 7-8 9-11 12-16

quarters

pe
rc

en
t

Note: Average growth rates for recessions and for different quarters in expansions. 

Figure 3: Relative growth rate in the first two quarters of expansions
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Note: Average growth rates for the first two quarters of expansions minus the average 
growth rate of expansions. 
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Note: The letter P refers to the peak of the cycle while the letter T refers to the trough. 

Figure 5: Stylized cycles

Figure 4: Relative growth rates for twe first two quarters of recessions
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Note: Average growth rates for the first two quarters of recessions minus average 
growth rate of recessions. 
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Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. 
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Figure 6: Filtered probabilities for the growth rate of GDP
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Figure 7: Estimated GDP growth rates
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Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. 

Figure 8: Average contribution of sales to GDP growth
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Note: Average contribution of sales to GDP growth for recessions and for several quarters 
in expansions. 
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Figure 9: Average contribution of inventories to GDP growth
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Note: Average contribution of inventories to GDP growth for recessions and for different 
quarters in expansions. 



BANCO DE ESPAÑA 43 DOCUMENTO DE TRABAJO N.º 0917

prob(s t  = 1)

0

0.2

0.4

0.6

0.8

1

1953 1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005

quarter

pe
rc

en
t

prob(s t  = 0)

0

0.2

0.4

0.6

0.8

1

1953 1957 1961 1965 1969 1973 1977 1981 1985 1989 1993 1997 2001 2005

quarter

pe
rc

en
t

Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. 
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Figure 10: Filtered probabilities for the growth rate of sales
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Figure 11: Variances of GDP growth rates and contributions of sales
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Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. 

Note: Shaded areas correspond to recessions as documented by the NBER. The vertical 
discontinuous line refers to 1984.1. 

Figure 12: Correlations between contributions of sales and inventory investment
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Figure 1A: Filtered probabilities for the growth rate of Inventories. First subsample
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