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I. Introduction
In the traditional price model of input output analysis, the shadow price vector is computed by multiplying the transposed Leontief inverse matrix to the vector of unit gross value added. If computed shadow prices are substituted into a certain price index formula, such as Laspeyres’ index formula, the price index of shadow prices is obtained. However, according to the classical theory, the price index of shadow prices should not be considered as an indicator of the aggregate price level, since the money supply determines the aggregate price change, and real factors determine relative-price changes. If that is the case, the input output price model plays limited roles in the discussion of inflation or deflation.
Since the end of 1990’s, Japanese economy has experienced persisting deflation which accompanied by the long depression from early 1990’s. Although the Bank of Japan implemented the quantitative relaxation policy from March 2001 to March 2006, the pace to get away from deflation was very slow. At least recently, it seemed undeniable that not only the money supply but also real factors have affected the aggregate price level in Japan. 

Ball and Mankiw (1995) proposed the menu-cost model of price adjustments, explaining that the distribution of price changes can affect aggregate price changes in the short run. The model assumes that price adjustments are costly for firms. Under that assumption, increased revenue does not set off the additional cost accompanied by price adjustments, so that firms will not adjust prices. At the same time, when shocks are large enough, price adjustments become worthwhile, so that effects of shocks are disproportionate. As a result of the of price stickiness, the aggregate price level depends on the relative-price change. Ball and Mankiw observed that the positive correlation between the mean and skewness of the cross-sectional distribution of price change, and concluded that their model was empirically valid. Balke and Wynne (1996) showed that when technological shocks are fed into a CGE model with multiple sectors and flexible prices, the resulting prices also display the mean-skewness correlations. However, Bryan and Cecchetti (1999) proved that if the correlation is based in small samples, the bias arises because price-change distributions have tails fatter than those of the normal distribution. 
Even if the mean-skewness correlation does not provide proof, Ball and Mankiw’s menu-cost model offers potentiality for future study of inflation and deflation. In this paper, I propose a model which explains the behavior of price adjustments in production activities. In the model, it is assumed that price adjustments are costly for firms just the same as Ball and Makiw’s menu-cost model. In addition, it is assumed that firms do not fully pass-through shocks which have effects to the output price, that is to say, firms absorbed shocks by adjusting costs. I define cost factors on which shocks have effects as “shock factors”, and cost factors which absorbed shocks as “absorber factors”. 

The model is constructed in the following way. First, “shock factors” and “absorber factors” of price changes at each sector were identified by computing individual cost factor’s effect on hypothetical shadow prices. Second, the effect of shocks on prices, in which absorption effects are excluded, was computed by substituting matrices and vectors into the input output price model. Finally, percentage changes of shadow prices with those of actual prices were compared and properties of absorption effects were examined.
The paper is divided into seven sections. Section II explains the data which is used in the analysis and basic statistical evidence. Section III presents the model. Section IV reports estimated hypothetical shadow price indices. In section V, Shock Effect and Actual Price Change are shown by figures. Section VI offers concluding remarks.
II. The Data and Basic Statistical Evidence

1. The Time-series Input Output Table


Since price changes are a phenomena that is accompanied by the passage of time, time-series input output tables are necessary for the analysis. Deflators which correspond to the sectoral classification of input output table are also necessary. Ministry of Economy, Trade and Industry (METI) have compiled time-series input output tables of Japan every year. Officially, those tables are called as “Extended Input Output Tables”, since these input output tables are estimated extendedly from Basic Input Output Tables (“Basic Tables”) which are compiled every five years. There are faults between 1991 and 1992, 1995 and 1996, 1999 and 2000, 2002 and 2003, accompanied by publications of the new Basic Tables every five years (“Basic Revision”). Since sectoral classifications are different among Basic Tables, input output tables are not comparable after the Basic Revision. The method to estimate tables was simplified after 2000, and tables have smaller number of sectors. Tables before 2000 have more than 400 sectors, aggregated into about 180 sectors.
	Table 1. An Outline of Japanese Time-series Input Output Tables After 1986

	Year of time-series I/O
	Year of basic I/O on which time-series I/O is based
	The number of production activity sectors

(row/column)

	1986,1987,1988,1989,1990,1991
	1985
	526/405

180/180

	1992,1993,1994,1995
	1990
	525/409

185/185

	1996,1997,1998,1999
	1995
	517/401

184/184

	2000,2001,2002
	1995
	71/71

	2003,2004,2005,2006
	2000
	186/186



METI attached the file of deflators to time-series input output table, consisting of the output deflator
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, and the reference year is the year of Basic Table which the time-series input output table is based on. The domestic demand deflator of i-th good and service 
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where 
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 is the import coefficient of i-th good and service at the time period t, defined as the import divided by the domestic demand. If domestic demand deflators are substituted into Laspeyres’ index formula with the relative importance
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, which is based on Household Consumption Expenditure (HCE) of the time period t-1, then the HCE deflator 
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2. The Household Consumption Expenditure Deflator

Figure 1 and Table 1 shows the percentage change of Household Consumption Expenditure (HCE) deflator (I/O base) and compares it with official indices; HCE deflator (SNA base) and CPI (overall index). Before 1999, HCE deflator (I/O base) understated official indices. It began to overstate it from 2001. As a whole, the time trend of HCE deflator (I/O base) is similar to that of official indices.
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Figure 1. The Yearly Percentage Change of HCE Deflator and CPI 
In 1995, CPI decreased temporarily, but recovered the following year. CPI started to decrease continuously from 1999, while DCGPI had decreased starting in 1992. In the March 2000 Monthly Economic Report., the Government of Japan announced that the Japanese economy was in a situation of “modest deflation.”  In March 2001, the Bank of Japan took a quantitative relaxation policy. Under this policy, the Bank of Japan changed operating targets for money market operations from the current uncollateralized overnight call rate to the outstanding balance of the current accounts at the Bank of Japan, and promised that the Bank of Japan will continue the quantitative easing policy until the consumer price index registers stably a zero percent or an increase year on year. Bank of Japan promised to continue the quantitative easing until it had achieved percentage change of CPI core index over 0%. In March 2006, since CPI showed continuous increase for 4 months year on year, Bank of Japan removed the quantitative relaxation policy. However, in September 2006, the Statistical Bureau implemented periodical CPI revision, and new series of CPI, of which the base year is 2005, showed a decline until April 2006.

	Table 1.  The Percentage Change of HCE Deflator and CPI Year on Year

	　
	HCE deflator (I/O base)

 (formula: Laspeyres)
	HCE Deflator 

(SNA base) 
	CPI (overall index, formula: Laspeyres, base year:2000, reference year: 2000)
	Remarks

	
	 
	Base year
	Reference year
	formula: Laspeyres, basic year 1995, reference year: 1995
	formula: Laspeyres chain, reference year: 2000
	
	

	1987
	0.4%
	1986
	1985
	0.6%
	　
	0.0%
	Bubble economy

	1988
	0.7%
	1987
	1985
	0.8%
	　
	0.7%
	　

	1989
	0.7%
	1988
	1985
	2.2%
	　
	2.3%
	　

	1990
	2.5%
	1989
	1985
	2.7%
	　
	3.1%
	　

	1991
	2.0%
	1990
	1985
	2.7%
	　
	3.3%
	Crash of bubble economy

	1992
	　
	
	
	1.6%
	　
	1.7%
	

	1993
	1.1%
	1992
	1990
	1.0%
	　
	1.3%
	

	1994
	-0.2%
	1993
	1990
	0.5%
	　
	0.6%
	

	1995
	0.1%
	1994
	1990
	-0.3%
	-0.2%
	-0.1%
	

	1996
	　
	
	
	-0.1%
	0.0%
	0.1%
	

	1997
	0.7%
	1996
	1995
	0.9%
	1.3%
	1.8%
	

	1998
	-0.7%
	1997
	1995
	-0.1%
	0.3%
	0.6%
	

	1999
	-0.9%
	1998
	1995
	-0.7%
	-0.6%
	-0.3%
	Deflation started

	2000
	　
	
	
	-1.3%
	-1.1%
	-0.7%
	Announcement of deflation

	2001
	-0.3%
	2000
	1995
	-1.6%
	-1.1%
	-0.7%
	Quantitative relaxation

	2002
	-0.4%
	2001
	1995
	-1.3%
	-1.4%
	-0.9%
	

	2003
	　
	
	
	　
	-0.9%
	-0.3%
	

	2004
	0.2%
	2003
	2000
	　
	-0.6%
	0.0%
	

	2005
	0.7%
	2004
	2000
	　
	-0.8%
	-0.3%
	


Source HCE deflator (I/O base): computed by the author using time-series I/O published by METI, 
HCE deflator (SNA base): ESRI, CPI: Statistical Bureau.
3. Mean and Skewness of Percentage Change in Domestic Demand Prices

Figure 2 is a scatter diagram plotting the combination of mean and skewness of percentage change in domestic demand prices of each year, with weighted mean in the vertical axis and skewness in the horizontal axis. The weighted mean 
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 of percentage change in domestic demand prices at the time period t are calculated as follows. 
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The Household Consumption Expenditure (HCE) at the previous year was used to compute weighted mean and skewness of the current year. In the same way, Figure 3 shows weighted mean and skewness of change in domestic demand prices except fresh foods and energy, Figure 4 shows unweighted, in other words equal weight, mean and skewness change in domestic demand prices. All three figures show that positive correlation between mean and skewness.
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Figure 2. Weighted mean and skewness of percentage change in domestic demand prices (1987-2005)
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Figure 3. Weighted mean and skewness of percentage change in domestic demand prices except fresh foods and energy (1987-2005)
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Figure 4. Unweighted mean and skewness of percentage change in domestic demand prices(1987-2005)
	


As mentioned above, the mean-skewness correlation does not provide support for Ball and Mankiw’s menu-cost model. Nevertheless the mean-skewness correlation should be checked since it is not the sufficient condition but the necessary condition for the menu-cost model. Table 2 shows OLS results of which dependent variable is the mean, and independent variables are the lagged mean and the skewness. The skewness is significant in the case of weighted mean at 5% level and unweighted mean at 1% level. 
Table 2. OLS Results (dependent variable: the mean of percentage changes of prices)

	　
	Weighted mean
	Unweighted mean

	Lagged mean 
	0.584 *
	0.475

	
	(0.204)
	(0.223)

	Weighted skewness　
	0.268 *
	

	
	(0.119)
	

	Unweighted skewness
	
	0.344 **

	
	
	(0.097)

	N
	14
	14

	D.W.
	2.148
	1.327

	adjusted R2
	0.577
	0.528


*, ** denotes significance at the 5% and 1% level, respectively.

Note: Standard errors are in parentheses. Mean of 1992, 2000 and 2002 were estimated by taking average of the previous year and the next year’s mean.

III. The Model 
1. Hypothetical Price Indices

The total cost of production activity consists of 8 factors. 1) The intermediate input of domestic goods and services 
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where  denotes the identity matrix, 
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 denotes the time period t. 2) The Intermediate input of imported goods and services  
[image: image23.wmf](

)

(

)

(

)

ˆ

T

M

ttt

MAp

 where 
[image: image24.wmf](

)

t

M

p

 is import price vector. 3) The unit cost of crude oil 
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. 8) The unit net indirect tax payments 
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. The unit cost is defined as the nominal cost divided by the real output price. The output price 
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The vector of shadow price is determined by the following equation. 
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If we exchange matrices or vectors of the time period t-1 to t one by one, then we can compute 9 hypothetical output price vectors
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Let 
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 be the i-th good and service of hypothetical domestic demand price at the time period t, 
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 be the import coefficient of i-th good and service (diagonal element) of import coefficient matrix 
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 at the time period t, then hypothetical domestic demand prices are given by
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If domestic demand prices are substituted into Laspeyres’ index formula with the relative importance of i-th good and service
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 at the time period t-1, which is based on Household Consumption Expenditure (HCE) of the time period t-1, then the Hypothetical HCE deflator 
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 of which the base year is the last year is obtained.
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The percentage change of actual and hypothetical domestic demand price are given by
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2. The Effect of Shocks and Absorptions

Firms always face shocks from outside, such as changes in raw material prices, machine parts prices, energy prices, wage rates, indirect tax rates, etc., and when the firm can pass-through such shocks on the product price, then the firm will change the menu. However, if the increased revenue does not set off the additional cost accompanied by price adjustments, the firm will try to absorb shocks by adjusting some factors such as technological coefficients, import coefficients or operating surplus, etc. 
Ball and Mankiw (1995) considered that shocks were unobservable so that they tried to prove the validity of their model using the mean-skewness correlation. However, Bryan and Cecchetti (1999) proved that those correlations were based on small samples, because price-change distributions have tails fatter than those of the normal distribution. It means that the mean-skewness correlation does not prove the validity of Ball and Mankiw’s model. Therefore, one of remaining directions of the future study will be the estimation of unobservable shocks. But how is it possible ?

Let us assume that the capability to absorb shocks is different among firms. Some firms fail to absorb shocks and adjust product prices, while others do not. If products of certain firms are interchangeable, then firms which passed-through shocks and set price higher than others, will be forced to exit from the market at some point, but not necessarily immediately, since customers do not regard only the product price, but also brand loyalty and ease of purchase. Under this assumption, two groups of firms, one which changed prices and the other which did not, can exist at the same moment, and product prices can be different from each other. As a result, the mean of product prices will change in the same direction which shocks work. Let us define the variable
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(22) Let us construct the input coefficient matrix 
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 which include effects of shocks, of which elements are defined as follows,
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(23)
where 
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 is the input coefficient of i-th good and service to j-th sector at the time period t, the suffix letter “S” denotes “Shock”. In the same way, let us construct the matrix 
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Let us define the shadow price vector which includes effects of shocks but excludes absorption effects.  
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(32)
The effect of shocks to domestic demand prices are given by
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 is the i-th element of output price vector 
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 is the i-th element of domestic demand price vector 
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 with shocks. The percentage change of shock effect to domestic demand price is calculated by the following. 
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(34)
If price adjustments are costly for firms, the scatter diagram of which the vertical axis is actual price changes and the horizontal axis is the effect of shocks will become like Figure 5. I defined the line which denotes 100% pass-through “the effect of shock” to the price, and deviation from the perfect pass-through line to the plotted dot as the “absorption effect”. The absorption effect is larger in the case of smaller shock. If the effect of shocks is significantly large, then the plotted dot is located on the perfect pass-through line. Therefore, plotted dots are plotted as the mirror reversed and spin 90 degrees image of the letter “S”.
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Figure 5. The Illustration of the Relation Between Actual Price Change and the Effect of Shocks
IV. Hypothetical Shadow Price Indices 

Table 3 shows actual and hypothetical HCE deflators from 1987 to 2005. As mentioned in equation (19), the base year of the price index formula is set up at the previous year. The reference year, of which the price index is normalized as 100, is the year of the Basic Table.
Table 3. Actual and Hypothetical HCE Deflators (Index formula: Laspeyres)

[image: image84.emf]Current year 1987 1988 1989 1990 1991 1993 1994 1995

Base year 1986 1987 1988 1989 1990 1992 1993 1994

Reference year 1985 1985 1985 1985 1985 1990 1990 1990

Number of sectors 180 180 180 180 180 185 185 185

Actual HCE deflator of the previous year 100.3 100.9 101.7 102.3 105.3 103.7 105.0 104.8

Hypothetical HCE deflators

  Update only input coefficients 100.2 102.3 101.9 104.2 104.7 102.3 104.8 104.0

  Update only import coefficients 100.1 101.1 101.7 102.3 105.3 103.7 105.1 104.8

  Update only import prices 99.9 101.8 102.0 102.6 105.3 103.4 104.9 104.8

  Update only unit costs of crude oil and natural gas input 100.0 100.8 101.8 102.6 105.2 103.4 105.1 105.0

  Update only unit consumption expenditures outside households 100.4 101.0 101.7 102.1 105.4 103.8 104.8 104.8

  Update only unit labor costs (compensation of employee) 99.9 100.6 102.1 103.7 108.1 105.5 105.5 106.0

  Update only unit profit (operating surplus) 100.9 99.5 101.6 101.2 104.9 104.7 104.3 104.0

  Update only unit depreciation of fixed capital 100.7 101.2 102.1 103.0 106.1 104.0 105.4 105.2

  Update only unit net indirect tax 101.3 101.1 101.2 101.7 105.0 103.7 105.2 104.8

Actual HCE deflator of the current year 100.7 101.6 102.4 104.9 107.5 104.8 104.8 104.9


[image: image85.emf]Current year 1997 1998 1999 2001 2002 2004 2005

Base year 1996 1997 1998 2000 2001 2003 2004

Reference year 1995 1995 1995 1995 1995 2000 2000

Number of sectors 184 184 184 71 71 186 186

Actual HCE deflator of the previous year 100.4 101.1 100.5 100.5 100.3 99.0 98.7

Hypothetical HCE deflators

  Update only input coefficients 99.6 100.6 101.4 100.4 100.1 98.8 98.2

  Update only import coefficients 100.4 101.1 100.5 100.5 100.3 99.0 98.7

  Update only import prices 100.5 100.9 100.1 100.9 100.1 99.2 99.1

  Update only unit costs of crude oil and natural gas input 100.5 100.7 100.5 100.5 100.2 99.2 99.3

  Update only unit consumption expenditures outside households 100.4 101.2 100.3 100.5 100.3 98.9 98.7

  Update only unit labor costs (compensation of employee) 101.2 101.3 99.8 99.3 100.1 98.6 98.0

  Update only unit profit (operating surplus) 100.5 100.3 99.8 102.7 100.3 99.0 98.9

  Update only unit depreciation of fixed capital 100.5 101.4 100.3 99.5 100.4 99.3 99.1

  Update only unit net indirect tax 100.4 101.8 100.6 99.9 100.3 99.1 98.8

Actual HCE deflator of the current year 101.0 100.4 99.6 100.2 99.8 99.2 99.4


Table 4 shows the yearly percentage change. The row “Update only costs of crude oil and natural gas input” in Table 4 shows that rise on oil and natural gas price had upward effect to HCE deflators from 2004. The row “Update only unit labor cost” in Table 4 shows that decrease in unit labor cost had downward effect to HCE deflators continuously from 1999. It reflects that firms abolished lifelong employment practices and increased use of leased labor to cut labor costs.

Table 4. Yearly Percentage Change of Actual and Hypothetical HCE Deflators

[image: image86.emf]Current year 1987 1988 1989 1990 1991 1993 1994 1995

Base year 1986 1987 1988 1989 1990 1992 1993 1994

Reference year 1985 1985 1985 1985 1985 1990 1990 1990

Number of sectors 180 180 180 180 180 185 185 185

Hypothetical HCE deflators

  Update only input coefficients -0.1% 1.4% 0.2% 1.9% -0.6% -1.3% -0.2% -0.8%

  Update only import coefficients -0.3% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

  Update only import prices -0.4% 0.9% 0.2% 0.3% -0.1% -0.3% -0.1% -0.1%

  Update only unit costs of crude oil and natural gas input -0.3% -0.2% 0.1% 0.3% -0.1% -0.3% 0.1% 0.2%

  Update only unit consumption expenditures outside households 0.1% 0.0% 0.0% -0.2% 0.1% 0.1% -0.2% 0.0%

  Update only unit labor costs (compensation of employee) -0.4% -0.3% 0.4% 1.4% 2.7% 1.8% 0.5% 1.1%

  Update only unit profit (operating surplus) 0.6% -1.4% -0.1% -1.1% -0.4% 1.0% -0.7% -0.7%

  Update only unit depreciation of fixed capital 0.4% 0.2% 0.4% 0.7% 0.7% 0.3% 0.3% 0.4%

  Update only unit net indirect tax 1.0% 0.2% -0.5% -0.6% -0.3% 0.0% 0.2% 0.0%

Actual HCE deflator of the current year 0.4% 0.7% 0.7% 2.5% 2.0% 1.1% -0.2% 0.1%


[image: image87.emf]Current year 1997 1998 1999 2001 2002 2004 2005

Base year 1996 1997 1998 2000 2001 2003 2004

Reference year 1995 1995 1995 1995 1995 2000 2000

Number of sectors 184 184 184 71 71 186 186

Hypothetical HCE deflators

  Update only input coefficients -0.8% -0.5% 0.9% -0.1% -0.2% -0.2% -0.5%

  Update only import coefficients 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

  Update only import prices 0.2% -0.2% -0.4% 0.4% -0.1% 0.2% 0.5%

  Update only unit costs of crude oil and natural gas input 0.2% -0.4% 0.1% 0.0% 0.0% 0.2% 0.6%

  Update only unit consumption expenditures outside households 0.0% 0.1% -0.1% 0.0% 0.0% -0.1% 0.0%

  Update only unit labor costs (compensation of employee) 0.8% 0.2% -0.7% -1.2% -0.2% -0.4% -0.7%

  Update only unit profit (operating surplus) 0.2% -0.8% -0.7% 2.2% 0.0% 0.0% 0.2%

  Update only unit depreciation of fixed capital 0.1% 0.3% -0.2% -1.0% 0.1% 0.3% 0.4%

  Update only unit net indirect tax 0.0% 0.7% 0.1% -0.6% 0.0% 0.2% 0.2%

Actual HCE deflator of the current year 0.7% -0.7% -0.9% -0.3% -0.4% 0.2% 0.7%


V. The Effect of Shocks and Actual Price Changes
Figure 6 shows the effect of shocks and actual price changes from 1987 to 2005. It is clearly observed as shown in Figure 5 that the absorption effect is larger in the case of smaller shock and vice versa, which verifies the menu-cost hypothesis. The exception is 1990, where the plotted dots are located along a perfect pass-through line, meaning the absorption effect is almost the same among goods and services. .The transition from 1997 to 1999 clearly describes what happened at the beginning of deflation. The effect of the shock shifted center from right hand side to left hand side, that is, downward shocks became stronger than upward shocks. In 1999, when the deflation started, the effect of shocks worked wholly downward, however, the absorption effect also worked to keep prices level. 
Some dots scattered above the perfect pass-through line in the right and below the same line in the left, which means that those sectors absorbed the effect of shocks above 100%. This occurs because there are interactions among sectors, therefore absorption affects are accelerated.
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Figure 6. The Effect of Shocks and Actual Price Changes
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Figure 6. The Effect of Shocks and Actual Price Changes (continued)
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Figure 6. The Effect of Shocks and Actual Price Changes (continued)

2. The Weighted Mean and Skewness of the Effect of Shocks and Actual Price Changes


Table 5 shows the weighted mean, standard deviation and skewness of the effect of shocks and actual price changes. The HCE of the previous year is used for the weight to compute the weighted mean and skewness. Figure 8 is the line chart of the weighted mean. In 1990 and 1991, the effect of shocks exceeded actual price changes, which implies that the downward effect of absorptions worked. In 2001, the effect of shocks dipped from actual price change, which implies that the upward effect of absorptions worked. But for the effect of absorptions, the inflation and the deflation would be severe. In 2004, the effect of shocks is close to the actual price change, which implies that the effect of absorptions does not work, so there is no possibility that real factors affected the aggregate price level.

Figure 9 is the line chart of the weighted skewness. In most years, actual price changes are more skewed than the effect of shocks, which is consistent with the menu-cost hypothesis, since sectors which have large shocks pass-through shocks on prices, while sectors which have small shocks do not, and it makes the distribution of price change more skewed. 

Table 5. The Weighted Mean, Standard Deviation and Skewness of 
the Effect of Shocks and Actual Price Changes

[image: image103.emf]Mean SD Skewness Mean SD Skewness Mean SD Skewness

87 0.0% 7.2% 1.824 0.3% 4.9% -0.465 0.3% -2.3% -2.289

88 0.0% 5.9% 0.783 0.6% 5.2% 1.032 0.6% -0.7% 0.249

89 1.4% 3.8% -1.597 0.7% 3.2% -0.030 -0.7% -0.6% 1.567

90 4.2% 3.7% 0.882 2.5% 3.5% 1.330 -1.7% -0.2% 0.448

91 3.6% 3.5% 0.345 1.9% 2.9% 0.976 -1.7% -0.6% 0.631

92

93 1.2% 5.2% -0.230 1.1% 4.7% 0.038 0.0% -0.6% 0.268

94 -0.9% 4.1% -1.421 -0.3% 2.9% -0.957 0.6% -1.1% 0.465

95 0.1% 3.2% -1.959 0.0% 2.7% -3.109 -0.1% -0.5% -1.149

96

97 1.1% 3.5% -0.553 0.6% 3.1% -0.968 -0.5% -0.4% -0.416

98 -1.6% 5.6% -0.376 -0.7% 5.0% -0.456 0.8% -0.6% -0.080

99 -1.3% 3.4% 0.289 -0.9% 2.9% -0.289 0.4% -0.5% -0.578

00

01 -2.7% 4.4% 0.092 -0.4% 3.1% -0.151 2.3% -1.2% -0.242

02 -0.4% 1.7% -0.829 -0.5% 1.5% 0.412 -0.1% -0.3% 1.242

03 -0.6% 2.9% 0.090 0.1% 2.7% 0.043 0.7% -0.2% -0.047

04 0.8% 3.8% 1.756 0.5% 3.6% 3.243 -0.3% -0.2% 1.486

Year

The effect of shocks Actual price change Difference
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Figure 8. The Weighted Mean of the Effect of Shocks and Actual Price Changes
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Figure 9. The Weighted Skewness of the Effect of Shocks and Actual Price Changes

VI. Conclusion

In this paper, a unique graph-based model is proposed to compute the effect of shocks and absorptions on the price by identifying which cost factors played the roles as ”shock factor” and “absorber factor.” Using this model, the effect of shocks and absorption are clearly pictured graphically. It provides an original proof of the menu-cost model, which implies that not only money supply but also real factors affect the aggregate price level. 
I found that the effect of absorption worked well in 1990 and 1991, just before the deflation started. Therefore, it is expected that the effect of absorption will also work well at the end of the deflation. The policy implication of this model is that large shocks are necessary to get out of deflation, since small shocks tend to be absorbed by firms. It is necessary to investigate the mechanism of absorption effects to clarify why the Japanese economy cannot remedy its continuing deflation.
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