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Consumption Modeling: Country studies on Sweden, Denmark 

and Japan 
 
 

Abstract 
 
The aim of this paper is to model consumption behavior of Swedish, Danish and 
Japanese households. Since stationarity is a big issue in time-series studies, series are 
tested using unit root tests. Those tests usually yield contradictory results. Appropriate 
differencing is applied, since consumption and income exhibit a common positive 
trend. Consumption and disposable income are checked for cointegration to see 
whether there is a short-run (SR) adjustment towards the long-run (LR) equilibrium. 
The Campbell-Mankiw model is run to investigate a possible division among 
consumers - those following the Permanent Income Hypothesis (PIH), and others who 
behave in a myopic way. Instumental Variables (IV) procedure is applied to eliminate 
the endogeneity problem. The studies are sensitive to possible structural breaks in 
some of the economies. At the end, the models for the three countries are compared in 
terms of the underlying theory behind them, economic meaning and magnitude of the 
parameter estimates.  
 
Keywords: Consumption, stationarity, Augmented Dickey-Fuller test, Cointegration, Error Correction 
Mechanism, Distributed lag Models, Hendry approach to modelling 
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Introduction and Motivation 
The aim of this paper is to model consumption behavior of Swedish, Danish 

and Japanese households. Since stationarity is a big issue in time-series studies, series 

are tested using unit root tests. Those tests usually yield contradictory results. 

Appropriate differencing is applied, since consumption and income exhibit a common 

positive trend. Consumption and disposable income, as I(1) variables move together 

through time, which is a sign for a stable long-run relationship. Past changes in 

consumption and income may also matter, which can signal “excess sensitivity”. of 

consumption 

 The Campbell-Mankiw model is to be  run to investigate a possible division 

among consumers. Although the results may differ across countries, those following 

the Permanent Income Hypothesis (PIH) are expected to prevail over those others 

who behave irrationally. The studies should take into consideration possible structural 

breaks in the economies. That is because consumers tend to adapt fast and adjust 

correspondingly their consumption pattern to the economic environment.  

Inflation rate is expected to be important in explaining consumption. That is 

because higher prices decrease households’ purchasing power and result in decreases 

in consumption. Unemployment is also supposed to be relevant to consumption 

because it constitutes both direct loss of income and uncertainty about future earnings. 

It also reflects labor market constraints, which also have an effect on real income.  

 Chapters I, II and III present consumption models in Sweden, Denmark and 

Japan, respectively. Chapter IV concludes. 

 

Chapter I: Sweden 

Overview of the Swedish economy, 1980–2004 
 

Swedish economy is characterized by a large public sector, extensive 

redistribution of GDP through transfer payments (24%) and strong social insurance. 

Its long history of persistent economic development, transparent government activity 

and solid social protection, provides consumers with stability in terms of their income 

and consumption pattern. 
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During the 1980s, economic growth in Sweden was similar to that in Western 

Europe. Unlike in other countries, unemployment remained low, prices and wages 

rose faster caused imbalances in the budget at the end of 1980s. The transition from 

high to low inflation policy coincided with the international recession at the beginning 

of 1990’s. This combination led to larger decline in GDP (5%), increase in 

unemployment. The public sector prevented sharp unemployment increase by 

launching various government-sponsored job- or training programs. Due to generous 

unemployment benefits (80% of previous income with the absolute maximum 

“ceiling” for first 100 days and significant fixed payments afterwards for the overall 

period of 300 days), there was not a significant decrease in income of unemployed 

workers.  

After the 1991–1993 recession, the economy recovered significantly. GDP and 

exports showed a substantial growth between 1993 and 2000 (especially due to the 

weakening of the krona that occurred when the link with the European Currency Unit 

(ECU) was removed in November 1992). Due to improved central government 

finances, lower interest rates, rising asset values and increasing faith in the future, 

households have reduced their savings, private consumption climbed to the previous 

levels. Most notable is the upturn in household purchases of capital goods 
 

Data description 

The data used in our study of consumer behavior in Sweden runs from the 1st 

quarter 1980 to the 4th quarter 2004. It is taken from the official web-site of Swedish 

Statistics and the International Financial Statistics database of the International 

Monetary Fund (IMF). A brief summary of the variables and their notations is 

presented in Table S.1 of the Appendix. It should be noted, however, that not all the 

necessary data is available to us, and thus we are forced to rely on proxies in our 

study. First, instead of disposable income of households, we use gross national 

income (gni) series, which is unfortunately a noisy proxy, since it also includes the 

revenues of firms, tax payments, etc. Second, we approximate the household wealth 

by the stock market (smi) and housing price (hpi) indices. Surprisingly, this measure 

turns out to be relatively good, after all it accounts for two major sources of holding 

wealth –financial assets and real estate. All our variables are measured in real terms, 

deflated by the Consumer Price Index (cpi), with the exception of GNI, for which we 

applied the GDP deflator. 
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Methodology 

Before passing to estimation, we investigate the order of integration and 

trending behavior of all the variables using the Augmented Dickey-Fuller (ADF) test. 

Our results are summarized in Table S.1 in the Appendix. After that we proceed with 

testing for the presence of cointegration between real consumption and income (in 

logarithms). It turns out that the evidence in favor of cointegration is very weak, and 

we are unable to reject the null hypothesis of the presence of a unit root in the 

residuals in any of our specifications. The results of the regression, where we came 

closest to capturing cointegration are reproduced below (see also Table S.2 ),where 

SA denotes seasonally adjusted data, and the numbers in brackets are the t-statistics.  

 

 

 

When observing the standardized residual graph, we do not find at least visual 

evidence for stationarity (see Graph S.1). This conjecture is further supported by the 

Durbin-Watson (DW) and Augmented Dickey-Fuller (ADF) cointegration tests, 

which suggest the presence of a unit root in the residuals, although the computed 

statistics lie very close to the rejection regions (see Table S.3). Nevertheless, we 

cannot conclude about the presence of cointegration between real consumption and 

income in Sweden. 

In addition to the econometric evidence, there are also economic reasons to 

believe that a stable long-run relationship between consumption and income is not 

present over an entire period from 1980 to 2004. The point is that in 1990-1993 

Sweden experienced a heavy economic crisis, which gave an impetus for major 

changes in fiscal policy afterwards. The latter might well have caused a structural 

break in long-run consumer behavior, reflected in the absence of cointegration over an 

entire sample. 

Having failed to identify any long-run relationship between consumption and 

income, we pass to investigating the short-run dynamics of consumption using an all-

encompassing regression in first differences. When we estimate different 

specifications over the whole sample, the Chow test reveals the presence of the 

structural break around the first quarter 1992. In fact, this is to be expected, 

( 2.45) (66.4)
0.432 0.980t tlcons lgni_sa
−

= − +
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considering our experience with the cointegration equation. In order to account for the 

structural break we incorporate a dummy variable crisis in the regression, which takes 

the value of “0” before 1992:1 and “1” afterwards. Because the total number of 

observations is only 98, we limit our starting lag length to 3. Next, proceeding in the 

usual manner, we drop the redundant lags from the regression, controlling for their 

joint significance. Our final model is reproduced below (seasonal dummies are not 

shown , see Table S.4 for extended results): 

 

1 2(0.89) (1.94) ( 5.17) ( 3.04) (5.98)

1(4.52) (2.42) ( 1.98) ( 2.

0.015 0.006 0.469 0.286 0.495

0.211 0.044 0.01 0.66
t tt t

t t

dlcons crisis crisis dlcons crisis dlcons dlgni

crisis dlgni crisis dlsmi crisis dunemp
− −− −

− − −

= + − ⋅ − ⋅ + −

− ⋅ + ⋅ − ⋅ −
08) tdlcpi

 

 

The tests for autocorrelation in residuals, their normality, functional form of the 

model and stability of coefficients suggest the validity of the above model (see Table 

S.5). The long-run solution to the model for the two sub-samples is given as follows: 

 

0.014 0.495dlcons dlgni= +  

0.011 0.161 0.025 0.005 0.376dlcons dlgni dlsmi dunemp dlcpi= + + − −  

 

It is apparent that Swedish consumers significantly changed their behavior 

after the crisis. Namely, before 1992 they were demonstrated a purely Keynesian 

attitude, instantaneously adjusting their consumption to changes in current income. 

After 1992 the long-run income elasticity of consumption dropped from 0.495 to 

0.161, which is indicative of the diminishing popularity of Keynesian behavior among 

the Swedish. In addition, other factors became relevant for consumption decisions 

namely the fluctuations in financial wealth (as proxied by the stock market index) as 

well as changes in unemployment and inflation. The emerged sensitivity to 

unemployment most probably reflects an increase in uncertainty associated with 

future levels of income, because in 1991-93 the number of unemployed in Sweden 

surged, making the risk of losing a job perceptible for everyone, as opposed to the 

1980s, when unemployment never exceeded 4%. Second, the sensitivity of 

consumption to inflation is suggestive of the so-called money illusion, when 

economic agents misinterpret the changes in nominal variables, and adjust their real 
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behavior in response to them. Finally, the impact of wealth emerging after the crisis 

might be due to an increase in the proportion of consumers behaving according to the 

permanent income hypothesis, as opposed to Keynesian behavior. The last proposition 

merits further investigation within the framework of Mankiw-Campbell model.     

 

Campbell-Mankiw model 

First we conduct the Hausman test of the Mankiw-Campbell equation to determine, 

whether OLS introduces a bias in the estimates of coefficients. We choose dlsmi(-1), 

dlsmi(-2), dunemp_sa(-2) and drate(-2) as instruments, and regress income on them to 

get the residuals, which we use for the Hausman test (see also Tables S.6 and S.7): 

 

(.001) (3.45) ( 2.20)
_ 0.0 0.756 0.53dlcons sa dlgni_sa - resid1

−
= +  

 

It turns out that the OLS produces inconsistent estimates of the income elasticity of 

consumption. Therefore, we have to employ 2-stage least squares (2SLS). We use 

exactly the same instruments as above. The final equation then is (see also Table S.8): 

 

(.001) (3.04)
0.0 0.756dlcons_sa= dlgni_sa+  

 

How do we interpret the above result? Mankiw-Campbell’s model suggests that most 

of the Swedish consumers behave in a myopic way. However, these results cannot be 

trusted completely, since the instruments we used are quite weak. 

 
 
Chapter II: Denmark 
 
Overview of Danish economy  
  

The Danish economy is a strong one: macroeconomic conditions are stable, 

and there is moderate economic growth. Since mid-1990s the Danish economy has 

enjoyed a long-lasting economic upturn. After years of high and generally rising 

unemployment, the picture changed markedly from 1994, when unemployment was 

influenced by an initiated strategic shift in labor market policy. Since then 

employment rose considerably, while unemployment dropped to one of the lowest 
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levels in the EU – 4% in 2000. Compared to most other EU countries, Denmark has a 

very high rate of economic activity and a high percentage of employment. In recent 

years, however, unemployment picked up in Denmark, and economic growth slowed 

down.  

Denmark has been running budget surpluses since 1997 and for the past ten 

years balance of payments surpluses due to increase in exports, which are mostly 

going to European Union member states. In addition, very restrained financial policies 

have been pursued, and inflation rates have been among the lowest in Europe. The 

sharp decrease of interest rates in 1986-1987 encouraged consumption to increase. 

After the modest growth of the late 80s and early 90s, there was a sharp increase in 

1994 and the consecutive years. After the slowdown in the economy, however, 

consumption showed a decline in 1999, what was followed by a slow growth during 

the next years. Consumption accelerated again recently- by 1.9% in 2002, 1.2% in 

2003 and more than 3% in 2004. Despite the growth and the decrease in registered 

unemployment, however, Danish inflation remains modest. During the recent years 

consumer prices increased by around 2%. 

 
Methodology  

One general rule concerning linear combinations of integrated series is that if 

tx   and ty are both I(1), then their linear combination, in the presence of cointegrated 

relationship, is  )0(~ Ibyax tt + In practice, cointegration is rather unlikely to occur. 

However, cointegration is a sufficient condition for the existence of an attractor. 

Following Engle and Granger two-step procedure, we first run the 

cointegrating regression. We try a lot of different cointegration equations in order to 

find one, which gives stationary residuals.  That is because unit root tests of all the 

variables of interest show that these series are integrated of order one. Since all our 

series are I(1), there is only one linear combination which is stationary and OLS finds 

a good measure of the cointegrating coefficient.  

In the case of Denmark, no cointegration was found between any two 

variables so we tried to test the hypothesis of cointegration between three variables. 

Our hypothesis is that household consumption is moving together not only with the 

personal disposable income, but also with unemployment rate and the reduction in 
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consumption resulting thereof. Thus, we estimated the following multivariate 

cointegrating regression (D.1 in the appendix): 

 

 UE_SA     *0.00497072 LRGDI_SA* 0.859958 0.109578_ ++=SALRC  

  (0.11)        (0.018)                                      (0.0005) 

 

 

Both regressors seem to be significant, but we cannot make statistical 

inference on these coefficient estimates based on the t-values, because they don’t have 

standard distribution. The R2 is also very large, indicating a good fit. 

The most important part is the unit root test of the residual from this 

regression, because they indicate whether there is cointegration. In this sense, Durbin-

Watson statistic (DW  = 1.12) is higher than the critical value of CRDW, and ADF 

test statistic (ADF = -6.73) is lower than the critical value for the corresponding 

cointegration test. Thus, we can reject the null hypothesis of no cointegration both 

cases. 

The fact that we found cointegration using seasonally adjusted data deserves 

some explanation, though. Seasonal adjustment done by the original source alters the 

time series properties of the raw series and the cointegration results. We have actually 

found that unemployment rate is the reason for having different results. Thus 

cointegration is in part due to that seasonal adjustment. That explains why we have 

rejected cointegration between any variables with raw data. 

After finding a linear relation between these 3 variables, which is I(0) we can 

proceed with the next step. Cointegration implies the existence of a short-run 

adjustment in the system. The error correction term, which has to be included in the 

final model, is actually a mechanism that brings the economy to the equilibrium. It is 

assumed that the sign of this error correction mechanism is negative, so that the 

system converges to the equilibrium. Its magnitude gives the speed of convergence. 

In theory, a cointegration regression may not be unique, because there are several 

linear relationships between 3 variables. In our case, however, we have hardly found 

even one. 

We present two final specifications of the model – one with interest rate as a 

regressor, and the other with inflation as an explanatory variable. 

The first specification is the following (D.2 in the appendix): 
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The second one, as  mentioned above ( D.3 in the appendix): 

 

11 _*57.0*16.1*03.1_*03.002.0_ −− −−−−= tttg LASTRESDLINFDLINFSADUESADLRC
                         (0.003)   (0.006)                        (0.31)                    (0.299)                       (0.08) 

 

Both models have very good properties and a negative sign of the coefficient 

in front of the ECM term. The estimated short-run adjustment effect has a high 

absolute value, which shows you that more than half of the gap from previous period 

is closed in the next one. Interest rate also appears to be significant. In general, the 

similarity between the two models comes from the fact that there is a strong 

relationship, sometimes even linear, between interest rate and inflation, because real 

interest rate is equal to the nominal one less inflation. 

However, there is a problem with this model, because we have no value for 

marginal propensity to consume, because consumption is explained only by 

unemployment and inflation. On the other hand, although the tests show that the 

residuals are stationary, the graph exhibits very strange pattern: there is high variation 

around the zero mean at the beginning of the period up to 1985 and afterwards they 

are just very close to zero. Thus, after dropping the first 5 years of the sample we get 

the following results for the cointegration equation ( D.5 in the appendix): 

                     (0.11)     (0.02)                               (0.002) 

 

In this case the unit root test have contradicting results, indicating that there is a weak 

evidence of cointegration. The ADF test can’t reject the hypothesis, but the KPSS test 

shows stationarity of residuals. 

We work with the estimated residuals from the cointegration equation and for 

sure we have omitted some dynamic information, so it is not surprising, if the 

residuals are autocorrelated. For cointegration, however, we need stationarity and the 

KPSS test shows it clearly: LM-statistic (0.15) is much lower than the critical value, 

so we cannot reject the null hypothesis of stationarity.  

UE_SA   *0.00557041 LRGDI_SA* 0.843492 0.203_ ++=SALRC
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The Phillips-Perron test also shows no unit root and  it is also evident from the 

graph. The Phillips-Perron test, however, uses the residuals from the first order model 

for unit root to correct the t-statistic. For finite samples, this test applies the Newey 

West Estimator by default, which takes the weighted average of the autocorrelations 

and in Eviews the Phillips-Perron test automatically uses this correction. So we will 

use this test as evidence for stationarity and will proceed by finding the appropriate 

model for the reduced sample. 

In addition, one might argue that we should use per capita income and 

consumption. This is reasonable, because Denmark experiences population growth 

rate of  0.35%. We have done the same test and we couldn’t find any difference in the 

results using per capita consumption and income. There was no cointegration again 

between income and consumption. 

Surprisingly, the model turned out to be the same (D.6 in the appendix): 

 

 

Usually it is better to keep the ECM even if they are not significant, but in our 

case it turned out, that including more than one lag deteriorates the unit root statistics 

and doesn’t help explain the dynamics of the model. Again, we find that 

unemployment is very highly significant in explaining consumption behavior. It is 

strange that the RESET test doesn’t show any sign of mis-specification. In the usual 

models unemployment rate is not included in the cointegration equation, but it 

actually can be used as a proxy for liquidity constraints. The unemployment rate 

enters our equation separately and can have an independent effect on savings and 

consumption. This explains why we have found such strong relationship between 

unemployment and consumption. Actually what happened is that unemployment 

kicked out the effect of income, because it had much more variation during the 

examined period. 

Referring to the paper by Craigwell and Rock we used his idea that labor 

market constraints may have long lasting effects by incorporating unemployment rate 

into the cointegration regression. There is evidence that the relationship between 

consumption and unemployment is present for the whole period, although it is 

arguable whether 20 years constitute “long run”. 

12

132
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The interpretation of the ECM coefficient is interesting and it shows that after 

a period of disequilibrium the Danish economy goes back to the steady state very 

quickly. The estimate is –0.44. The coefficient stability test tells that there is no 

structural break in the examined period. The main problem, which is evident also 

from the graph, is that we use a small sample and cointegration is assumed to be a 

long-run relationship. 

In conclusion, we would like to point out that even if the tests show any 

relationship between the variables, they don’t have any reasonable economic 

meaning. This might be due to data problems and is actually evident from the graphs. 

The Danish economy didn’t experience any shocks during the examined period and 

even the recession in other EU countries didn’t affect the economic growth of 

Denmark, which was at a moderate rate. 

 
Campbell-Mankiw test 

The last thing we do for Denmark is to estimate the proportion of myopic 

consumers using the methodology developed by Campbell-Mankiw. To avoid the 

endogeneity problem, instrumental variables approach is used, which led two two 

specifications (D.6 and D.7) depending on the set of instruments used: 

SADLGISADLC t _367.0017.0_ −=  

                                 (0.003)              (0.17) 

 
SADLGDISADLC _42.0017.0_ −=  

                                    (0.003)       (0.186) 
 
 

The first regression was inspired by the fact that when income is regressed on 

its 1, 3 and 4 lag and savings is included, also lagged, this instruments seem to explain 

income very well, because they are significant and there is practically no serial 

autocorrelation in the residuals: In this case λ= -0.3667. 

The second regression is motivated by the fact that when income is regressed 

only on lagged savings, a very good fit is observed and thus savings might be a good 

proxy for income. This is easily explained if one treats saving as future consumption. 

However, when lagged values of income are not included as instruments, residuals are 

no longer independent. In this case λ= -0.419 
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Comparison between the 3 estimates of λ shows that there is no big difference 

between the instrumental sets we use, but we would rather choose the model with 

mixed instruments - lags of income and savings. The conclusion is that 37% of the 

population consume their current disposable income. This result indicates that most of 

the consumers in Denmark are rational and the permanent income hypothesis is valid 

for about 60% of the population. 

 
Denmark: Some caveats and conclusions 

We have chosen the sample period in order to have comparable results with 

the other countries investigated in this paper and depending on data availability. This 

has served us another purpose as well, because the year 1980 marks a change in the 

housing market towards liberalization of the financing of house purchases. The early 

1980s are considered to be a period when owner-occupied housing market restrictions 

were removed. Those regulations were likely to influence consumer behavior, because 

housing prices are considered very important factor in consumer wealth. Thus they 

can be used to proxy household wealth.  

Another policy change, namely the introduction of adjustable rate mortgages, 

was introduces in 1996, but it does not seem to have a big change on consumption. In 

general, lower or easier mortgage payment is assumed to increase the real value of 

wealth holdings and thus may increase consumption. Moreover, our estimate of the 

marginal propensity to consume out of disposable income can be due to function 

specification. We used log-liner model and this finding is not surprising as it is 

supported by the paper of Dam et al. on consumption in Denmark. They use similar 

model specification and also include unemployment and it is significant. 

Unfortunately we couldn’t find quarterly data on house prices and we suspect that this 

might have been an important ingredient in our model of cointegration, because house 

price is always associated with measuring wealth and wealth has long lasting impact 

on behavior.  

Another important issue, which might influence how rich the people in 

Denmark feel, is the policy of the government to participate in Danida strategy. Since 

1995 there was a change in the funding of NGOs that were dealing with projects for 

reducing poverty and increasing standards of living in poor countries. It is 

questionable if 100% government funding of NGOs’ projects is “healthy”. But the 
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participation of Denmark in such programs was approved with national consensus and 

this has a psychological effect on households – when you spend more you feel 

wealthier and consume more. The steady increase in consumption for the last 20 years 

is explained by constant decrease in interest rates as low as 2% in 2003, the optimism 

about the future and the lack of uncertainty in the Danish economic environment. 

The combined effects of sustained growth in earnings, lower interest rates and 

rising property prices underlie domestic demand, which is expected to stay at high 

level. The crisis in 1995, when the main trading partners of Denmark experiences 

slower growth, lead to unanticipated build-up in stocks, but consumer behavior was 

unchanged and there was minor decrease in private consumption. The high value of 

the error correction mechanism also suggested that after a shock, consumption quickly 

recovers to its equilibrium level, which ahs its roots in the  “resilient consumer 

sentiment”. 

 
Chapter III: Japan 

 

Overview of the Japanese Economy1 
 

Japan is the third largest economy in the world after US and China. It is the 

world's fourth largest energy consumer and second largest energy importer (after the 

United States). For three decades real economic growth had been spectacular: a 10% 

average in the 1960s, a 5% average in the 1970s, and a 4% average in the 1980s. 

Growth slowed markedly in the 1990s, averaging just 1.7%, largely because of the 

negative effects of overinvestment during the late 1980s and contractionary domestic 

policies against possible bubbles in the stock and real estate markets. In 2001, 

government spending was cut significantly, while the Bank of Japan adopted a more 

expansionary monetary policy, to provide some stimulus to the economy.  

Japan's economic growth accelerated in 2004, continuing the recovery it began 

in 2003. Deflationary fears lessened: Japan's real gross domestic product (GDP) rose 

by 2.5% in 2003, and the estimate for 2004 is 4.5%, as given by the CIA. This is the 

fastest growth rate experienced by the Japanese economy in the last 14 years. The 

                                                           
1 This section follows closely the following sources: 
Energy Information Administration http://www.eia.doe.gov/emeu/cabs/japan.html 
CIA World Book  http://www.odci.gov/cia/publications/factbook/geos/ja.html 

 

http://www.eia.doe.gov/emeu/cabs/japan.html
http://www.odci.gov/cia/publications/factbook/geos/ja.html
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upturn largely reflects a surge in export demand, mostly to China. Domestic consumer 

spending in Japan strengthened as well. Unemployment fell to 4.6% down from a 

high of 5.5% in early 2003. Japan's two major long-run problems remain the huge 

government debt, which totals more than 160% of GDP and aging population. In 

addition, a possible rise in taxes to finance the gap in the budget could endanger the 

feeble revival of growth.  

Japanese economy is characterized by a close cooperation between 

government and industry. Manufacturers, suppliers, and distributors are working 

together in closely-knit groups called keiretzu. Emphasis is put on high technology in 

manufacturing, such as robotics, etc. In addition, there is an implicit guarantee of 

lifetime employment for a substantial portion of the workers. Japanese are also well-

known for their strong working habits and stable saving behavior (30% of their 

income, with very little variation). On the other hand, agricultural sector is tiny, 

highly subsidized and protected: Japan is self-sufficient in rice, but import about 50% 

of its requirements of other grain and crops. In addition, Japan also maintains one of 

the world's largest fishing fleets and accounts for 15% of the global catch.  

              Japan lacks significant domestic sources of energy and must import 

substantial amounts of crude oil, natural gas, and other energy resources, including 

uranium for its nuclear power plants. In 2002, the country's dependence on fossil fuel 

imports for primary energy was more than 80%. Therefore the economy is still very 

sensitive to fluctuations in world energy prices which became apparent during the two 

oil crises in 1973 and 1979.   
 

Data and Methodology 

All variables are from International Financial Statistics (IFS) database. The 

sample used for Japan in this empirical study is 1980:1 – 2000:3. That was done to 

eliminate the structural breaks in the Japanese economy from the two oil crises in 

1973 and 1979 respectively. Japan was especially vulnerable to them, since it depends 

almost entirely on imported fuels. In addition, after 2000, there was a deflationary 

period, which constitutes another structural break, which has not ended yet. 

Consumption and income were deflated using the GDP deflator, and the data 

were obtained in seasonally adjusted format. Besides consumption and income, other 

controls were also tested for significance such as Real Effective Exchange Rate 
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(REER), Deposits, Quasimoney (which as a monetary aggregate include time and 

savings deposits as well and serve as proxy for financial wealth), unemployment rate  

(no variation, data from 1996). Stock market data was available from 1996 on. 

Besides the small number of observations, Japan is characterized by Bank-centered 

economy, where financing is done through loans, rather than by issuing shares on the 

stock market. In addition, inflation and interest rates in Japan are both close to zero. 

They do not show significant variation and that is why they could not make 

explanatory variables.  
 

The first thing that was done in this study on Japan was to check the 

stationarity of the series of interest. Different tests, however, yield opposite results. 

Thus below we try to reconcile that controversy.  
 

Augmented Dickey-Fuller Test 

Applying the Augmented Dickey-Fuller test (table J.2 in the appendix), it turns out 

that LRCONSA is I (1), while LRPDISA is I (2). We also checked the cases with and 

without intercept, intercept and trend, trend separately, but the results did not change 

qualitatively. Since the two series are integrated of different order, there cannot be 

cointegration between them and we proceed with Hendry’s “General to Simple” 

approach. We form a distributed lag model that describes the LR behavior of 

consumption. After the initial regression is run, we apply Wald test for exclusion 

restrictions in order to decide for the variables that are insignificant both individually 

and jointly. 

The final specification is the following: 
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This model (table J.3 attached in the appendix), explains 79% of the variation 

in DDLRCONSA. This is not unusual for time series analysis because due to the 

transformation, we lose a lot of information content. Although the 1st, 4th, 6th and 7th 
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lags of the dependent variable, and 7th lag of DDLRCONSA are not individually 

significant, Wald test rejects the hypothesis that their coefficient are jointly zero at 

5%. In addition, by dropping them, we introduce autocorrelation structure in the error, 

which shows that we are missing some important dynamics in our model. In addition, 

individual insignificance is not that much of an issue if we want to use the model for 

forecasting. In that case, we will pay much more attention to the long-run response of 

the Japanese consumers. The sum of the coefficients of DDLRPDISA is 2.7 which is 

huge, but there is LR adjustment in consumption itself and it is of a similar magnitude 

and the opposite sign, measured by the sum of coefficient of the lags of the dependent 

variable. The interpretation for this is that Japanese are a traditional society with a 

long memory, which takes events more than 18 months ago into account.  

In addition, most of the workers are guaranteed life-long employment which gives 

them a better idea about their lifetime income. 

 

 Phillips-Perron test 

The conclusion from Phillips-Perron (PP) test (table J.2), however, is slightly 

different. It comes to show that the two series, LRCONSA and LRPDISA are I (1) so 

they might be cointegrated. A statistical issue is that the PP test does not perform well 

in small samples. What exactly constitutes a small sample is not clearly defined in 

econometrics, so it is not trivial to decide whether asymptotic properties will apply in 

a sample of 83 observations. Assuming that they make a big enough sample, we run a 

simple OLS with intercept and save the residuals. Those are tested for unit root, 

(without constant term) using the critical values provided by Engle and Yoo (1987). 

At 5% level of significance we cannot reject the hypothesis of a unit root in the 

residuals (table J.4 in the appendix). Thus, there is no cointegration between the two 

variables of interest. The dynamics of the model excludes any SR adjustment 

mechanism towards the LR equilibrium value of consumption under this scenario. 
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The final Autoregressive Distributed Lag (ADL) specification, attached in the 

appendix, explains half of the variation in DLRCONSA. This is not unusual for time 

series analysis because due to the transformation, we lose a lot of information content. 

Although the second, third and forth lag of the dependent variable are not individually 

significant, Wald test rejects the hypothesis that their coefficient are jointly zero at 

5%. In addition, individual insignificance is not that much of an issue if we want to 

use the model for forecasting. In that case, we will pay much more attention to the 

long-run response of the Japanese consumers. In this case it is 1.01. The interpretation 

for this magnitude greater than unity is that Japanese save a lot (an average of 30% of 

their disposable income, with very little variation) and can draw on their savings. 

Moreover, the significant lag structure comes to show that Japanese are forward-

looking society, which has a long memory and is willing to sacrifice current 

consumption for future one. In addition, most of the workers are guaranteed life-long 

employment which gives them a better idea about their lifetime income. 

 

KPSS test 

The conclusion from KPSS test (Table J.2), however, is totally different. It 

says that the two series, LRCONSA and LRPDISA are I (2) so they might be 

cointegrated in their first differences. A statistical issue, as with the PP test, is that 

KPSS does not perform well in small samples. Assuming that 83 observations form a 

big enough sample, we run a simple OLS with intercept and save the residuals. Those 

are tested for unit root, (without a constant term) using the critical values provided by 

Engle and Yoo (1987). At 5% level of significance we reject the hypothesis of a unit 

root in the residuals (Table J.7). Thus, there exists cointegration between the first 

differences of the two variables of interest. The dynamics of the model, in its final 

specification (Table J.9), includes an error correction mechanism, which shows the 

SR adjustment towards the LR equilibrium value of consumption. 
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The final model in this case explains 78% of the total variation in 

DDLRCONSA, which is a very good fit for a model in second differences. The first 

lag of the dependent variable is not individually significant, but if we drop it, serial 

correlation appears in the model. Thus we leave that variable in our model, which can 

only improve its forecasting ability. The coefficient in front of the lagged ECM is not 

statistically different from 1, which means that Japanese consumers close the whole 

gap from previous period. 

At the end, we perform Campbell-Mankiw test to check what percentage of 

the consumers are irrational. After using the IV procedure to correct for the possible 

endogeneity between consumption and income by using lags of income as 

instruments, that proportion is not statistically different from zero. That conclusion is 

totally in line with our previous analysis, showing that, indeed, all Japanese 

consumers are rational agents. 

 
Conclusion 
 

The most important consideration for the consumption modeling in all the 

three countries turned out to be the structural breaks issue. That is because consumers 

tend to adapt fast and adjust correspondingly their consumption pattern to the 

economic environment. The time series of consumption and income also tend to move 

together in all the three countries. In addition, past changes in consumption and 

income also matter for current consumption, in line with Flavin’s findings of “excess 

sensitivity of consumption”. Short-run adjustment mechanism proves to be significant 

for describing household behavior as well. In Denmark, it is 50% of the gap from 

previous period and in Japan 100% that is closed in the next quarter. 

  Where present, inflation rate turns out to be an important determinant of 

consumption. Fundamentally, inflation is acts as a tax because it redistributes funds 

from lenders (consumers) to borrowers (government). Higher prices decrease 

households’ purchasing power and result in decreases in consumption. 

Unemployment is relevant to consumption because it constitutes both direct loss of 

income and uncertainty about future earnings. This effect, however, has different 

weight for different countries.  

The results from testing Campbell-Mankiw model give different results across 

the three countries. However, it should be noted that the parameter estimates are not 

very robust in the majority of the cases due to weak instruments. 
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Appendix 
 

Table S.1.  Description of variables 
 

Notation Variable Time period Order of integration 
(ADF test)

LCONS Log consumption of households 1980Q1-2005Q2 I(1)
LGNI Log gross national income 1980Q1-2005Q1 I(1)
LHPI Log housing price index 1980Q1-2004Q4 I(1)
LSMI Log stock market index 1980Q1-2005Q2 I(1)
LCPI Log consumer price index 1980Q1-2005Q2 I(1)

LREER Log real effective exchange rate 1980Q1-2005Q2 I(1)
UNEMP Unemloyment, per cent 1980Q1-2005Q1 I(0)
RATE Bank lending rate 1980Q1-2005Q2 I(0)
LNFA Log net financial assets 1996Q1-2005Q2 I(1)

 
 
 
 
 
 
 
Table S.2.  Cointegration regression  
 
Dependent Variable: LCONS_SA   
Method: Least Squares   
Date: 11/12/05   Time: 01:43   
Sample (adjusted): 1980Q1 2005Q1  
Included observations: 101 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LGNI_SA 0.979296 0.014736 66.45630 0.0000 

C -0.432407 0.176693 -2.447218 0.0162 
     
     R-squared 0.978075     Mean dependent var 11.30901 

Adjusted R-squared 0.977854     S.D. dependent var 0.153049 
S.E. of regression 0.022776     Akaike info criterion -4.706604 
Sum squared resid 0.051356     Schwarz criterion -4.654819 
Log likelihood 239.6835     F-statistic 4416.439 
Durbin-Watson stat 0.369323     Prob(F-statistic) 0.000000 

     
      

 
Graph S.1.  Standardized residual graph 
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 Table S.3.  Cointegration tests 
 

 

Test statistic Critical value Hypothesis rejected
(Augmented) 
Dickey-Fuller 0.37 0.39 No

Durbin-Watson -3.29 -3.37 No  
 
 
 
 

 Table S.4. Regression model in first differences 
 
Dependent Variable: DLCONS   
Method: Least Squares   
Date: 11/13/05   Time: 17:57   
Sample (adjusted): 1980Q4 2005Q1  
Included observations: 98 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.014198 0.015961 0.889544 0.3762 

CRISIS 0.005810 0.002988 1.944301 0.0551 
DLGNI 0.494667 0.082706 5.981011 0.0000 

CRISIS*DLGNI -0.211331 0.046653 -4.529875 0.0000 
CRISIS*DLCONS(-1) -0.468822 0.090623 -5.173331 0.0000 
CRISIS*DLCONS(-2) -0.285851 0.093971 -3.041892 0.0031 
CRISIS*DLSMI(-1) 0.044336 0.018288 2.424294 0.0174 
CRISIS*DUNEMP -0.009539 0.004828 -1.975682 0.0514 

CRISIS*DLCPI -0.659409 0.317593 -2.076269 0.0409 
D1 -0.025988 0.021646 -1.200579 0.2332 
D2 0.002623 0.015043 0.174342 0.8620 
D3 -0.021534 0.026309 -0.818475 0.4153 
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R-squared 0.963571     Mean dependent var 0.005268 
Adjusted R-squared 0.958911     S.D. dependent var 0.061953 
S.E. of regression 0.012558     Akaike info criterion -5.802636 
Sum squared resid 0.013563     Schwarz criterion -5.486109 
Log likelihood 296.3291     F-statistic 206.7946 
Durbin-Watson stat 2.156539     Prob(F-statistic) 0.000000 

     
      

 
 Table S.5.  Summary of model tests 
 

Test statistic Probability Hypothesis rejected
LM residual correlation 

test (2 lags) 0.487 0.69 No

Jarque-Bera normality 
test 3.48 0.18 No

RESET (2 terms) 0.075 0.93 No  
 
 

 Table S.6.  Residuals for the Hausman test 
 
Dependent Variable: DLGNI_SA   
Method: Least Squares   
Date: 11/13/05   Time: 15:40   
Sample (adjusted): 1980Q4 2005Q1  
Included observations: 98 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.004389 0.001200 3.656536 0.0004 

DLSMI(-1) 0.011979 0.011514 1.040395 0.3009 
DLSMI(-2) 0.027962 0.011777 2.374219 0.0196 

DUNEMP_SA(-2) -0.009996 0.003595 -2.780677 0.0066 
DRATE(-2) -0.001012 0.000923 -1.096878 0.2755 

     
     R-squared 0.171961     Mean dependent var 0.005092 

Adjusted R-squared 0.136346     S.D. dependent var 0.012206 
S.E. of regression 0.011343     Akaike info criterion -6.070739 
Sum squared resid 0.011966     Schwarz criterion -5.938852 
Log likelihood 302.4662     F-statistic 4.828382 
Durbin-Watson stat 2.470319     Prob(F-statistic) 0.001391 
 
 
 Table S.7.  Hausman test regression 
 
Dependent Variable: DLGNI_SA   
Method: Least Squares   
Date: 11/13/05   Time: 15:40   
Sample (adjusted): 1980Q4 2005Q1  
Included observations: 98 after adjustments  
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     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.004389 0.001200 3.656536 0.0004 

DLSMI(-1) 0.011979 0.011514 1.040395 0.3009 
DLSMI(-2) 0.027962 0.011777 2.374219 0.0196 

DUNEMP_SA(-2) -0.009996 0.003595 -2.780677 0.0066 
DRATE(-2) -0.001012 0.000923 -1.096878 0.2755 

     
     R-squared 0.171961     Mean dependent var 0.005092 

Adjusted R-squared 0.136346     S.D. dependent var 0.012206 
S.E. of regression 0.011343     Akaike info criterion -6.070739 
Sum squared resid 0.011966     Schwarz criterion -5.938852 
Log likelihood 302.4662     F-statistic 4.828382 
Durbin-Watson stat 2.470319     Prob(F-statistic) 0.001391 
 
 
Wald Test:   
Equation: HAUSMAN  

    
    Test Statistic Value   df     Probability 
    
    F-statistic 4.828382 (4, 93)   0.0014 

Chi-square 19.31353 4   0.0007 
    
     

 
Dependent Variable: DLCONS_SA  
Method: Least Squares   
Date: 11/13/05   Time: 15:42   
Sample (adjusted): 1980Q4 2005Q1  
Included observations: 98 after adjustments  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.000992 0.001569 0.631997 0.5289 

DLGNI_SA 0.756669 0.219115 3.453300 0.0008 
R23 -0.530355 0.240794 -2.202524 0.0300 

     
     R-squared 0.152256     Mean dependent var 0.004844 

Adjusted R-squared 0.134409     S.D. dependent var 0.011740 
S.E. of regression 0.010923     Akaike info criterion -6.165791 
Sum squared resid 0.011334     Schwarz criterion -6.086659 
Log likelihood 305.1238     F-statistic 8.531081 
Durbin-Watson stat 1.999095     Prob(F-statistic) 0.000391 

     
      

 
 
 Table S.8.  Campbell-Mankiw regression with 2SLS 
 
Dependent Variable: DLCONS_SA  
Method: Two-Stage Least Squares  
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Date: 11/13/05   Time: 15:44   
Sample (adjusted): 1980Q4 2005Q1  
Included observations: 98 after adjustments  
Instrument list: C DUNEMP_SA(-2) DLSMI(-1 TO -2) DRATE(-2) 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.000992 0.001778 0.557862 0.5782 

DLGNI_SA 0.756669 0.248233 3.048217 0.0030 
     
     R-squared -0.099484     Mean dependent var 0.004844 

Adjusted R-squared -0.110937     S.D. dependent var 0.011740 
S.E. of regression 0.012374     Sum squared resid 0.014700 
Durbin-Watson stat 2.337351     Second-stage SSR 0.011947 

     
      

 
 
DENMARK 
 
List of Variables 
LRC_SA – log real consumption, seasonally adjusted 
LRGDI_SA – log real Gross Domestic Income, seasonally adjusted 
UE_SA – uemployment rate, seasonally adjusted 
DLRC_SA – first difference of LRC_SA 
RES_LAST – error correction term obtained from the residuals of the cointegration 
regression 
INTEREST – interest rate on 3-month Treasure bills 
DLINF – change in log inflation 
RES_LAST-85 – error correction term obtained from the residuals of the 
cointegration regression for the sample from 1985 
DNET_Saving_SA – change in net savings 
 
D.1 Cointegration regression 
Modeling LRC_SA by OLS (using denmark_80-05.in7) 
       The estimation sample is: 1983 (3) to 2005 (2) 
 
                     Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant       0.109578     0.1127    0.972   0.334   0.0110 
LRGDI_SA  0.859958    0.01823     47.2   0.000   0.9632 
UE_SA     0.00497072   0.002016     2.47   0.016   0.0667 
 
 
 
 
D.2 Denmark Final Specification -1 
 
Modeling DLRC_SA by OLS (using denmark_80-05.in7) 
       The estimation sample is: 1984 (2) to 1999 (4) 
 
                      Coefficient  Std.Error  t-value  t-prob Part.R^2 
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Constant        0.0161071   0.006711     2.40   0.020   0.0918 
DUE_SA_2  -0.0466561    0.01246    -3.74   0.000   0.1975 
DUE_SA_3   0.0247891    0.01281     1.94   0.058   0.0617 
res_last_1       -0.508393    0.09791    -5.19   0.000   0.3211 
interest_1    0.00425968   0.002009     2.12   0.038   0.0731 
interest_2   -0.00522926   0.002018    -2.59   0.012   0.1054 
 
sigma               0.0152433  RSS              0.0132443872 
R^2                  0.453766  F(5,57) =      9.47 [0.000]** 
log-likelihood        177.327  DW                       1.93 
Parameter constancy forecast tests: 
Forecast  Chi^2(4) =   9.0981 [0.0587]   
Chow      F(4,57)  =   1.7457 [0.1526]   
CUSUM     t(3)     =   -2.630 [0.0783]   (zero forecast innovation mean) 
 
 
D.3 Final Specification – 2 
 
Modeling DLRC_SA by OLS (using denmark_80-05.in7) 
       The estimation sample is: 1984 (2) to 1999 (4) 
 
                       Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant         0.0234783   0.003908     6.01   0.000   0.3836 
DUE_SA_    -0.0312131   0.006324    -4.94   0.000   0.2958 
res_last_1       -0.577270    0.08101    -7.13   0.000   0.4668 
DLINF              -1.03431     0.3143    -3.29   0.002   0.1573 
DLINF_1          -1.16441     0.2990    -3.89   0.000   0.2073 
 
sigma               0.0135885  RSS              0.0107096061 
R^2                  0.558308  F(4,58) =     18.33 [0.000]** 
log-likelihood        184.019  DW                        2.4 
Parameter constancy forecast tests: 
Forecast  Chi^2(4) =   7.0970 [0.1308]   
Chow      F(4,58)  =   1.6264 [0.1798]   
CUSUM     t(3)     =   -2.412 [0.0949]   (zero forecast innovation mean) 
 
D.4 Second cointegration equation 
 
Modeling LRC_SA by OLS (using denmark_80-05.in7) 
       The estimation sample is: 1985 (1) to 2005 (2) 
 
                     Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant         0.202663     0.1125     1.80   0.076   0.0394 
LRGDI_SA    0.843492    0.01836     46.0   0.000   0.9639 
UE_SA        0.00557041   0.001942     2.87   0.005   0.0943 
 
sigma               0.0220639  RSS              0.0384585126 
R^2                  0.971402  F(2,79) =      1342 [0.000]** 
log-likelihood        197.908  DW                        1.1 
 



 26 

 
 
 
D.5 Final model – 3 
 
Modeling DLRC_SA by OLS (using denmark_80-05.in7) 
The estimation sample is: 1986 (1) to 1999 (4) 
 
                          Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant         0.0122965   0.006359     1.93   0.059   0.0696 
res_last-85_1   -0.445401     0.1052    -4.24   0.000   0.2641 
DUE_SA_2    -0.0489753    0.01177    -4.16   0.000   0.2573 
DUE_SA_3     0.0263358    0.01200     2.19   0.033   0.0878 
interest_1       0.00470163   0.001845     2.55   0.014   0.1149 
interest_2     -0.00528342   0.001863    -2.84   0.007   0.1386 
 
sigma               0.0138203  RSS             0.00955004126 
R^2                  0.446288  F(5,50) =      8.06 [0.000]** 
log-likelihood        163.483  DW                       2.09 
 
 
D.6 Modeling DLC_SA by IVE  
       The estimation sample is: 1984 (2) to 2005 (2) 
 
                               Coefficient  Std.Error  t-value  t-prob 
DLGDI_SA           -0.366710     0.1741    -2.11   0.038 
Constant                0.0167214   0.003006     5.56   0.000 
 
Additional instruments: 
[0] = DLGDI_SA_1 
[1] = DLGDI_SA_3 
[2] = DLGDI_SA_4 
[3] = DNet_saving_SA_1 
[4] = DNet_saving_SA_2 
[5] = DNet_saving_SA_3 
 
 
D.7 Modeling DLC_SA by IVE  
       The estimation sample is: 1984 (2) to 2005 (2) 
 
                                Coefficient  Std.Error  t-value  t-prob 
DLGDI_SA           -0.419710     0.1860    -2.26   0.027 
Constant                 0.0174172   0.003161     5.51   0.000 
 
Additional instruments: 
[0] = DNet_saving_SA_1 
[1] = DNet_saving_SA_2 
[2] = DNet_saving_SA_3 
 
Specification test: Chi^2(2) =  0.84419 [0.6557]   
Testing beta = 0:   Chi^2(1) =   5.0945 [0.0240]*  
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JAPAN 
 
 
J.1 List of variables 
 LRCONSA – logarithm of real household consumption, deflated by GDP deflator, seasonally adjusted 

LRPDISA - logarithm of real household personal disposable income, deflated by GDP deflator, 

seasonally adjusted (converted from annual to quarterly data, using global dafault options in 

Eviews5.1) 

DLRCONSA – first difference of LRCONSA 

DLRPDISA– first difference of LRPDISA 

DDLRCONSA – second difference of LRCONSA 

DDLRPDISA– second difference of LRPDISA 

ECM – Error Correction Mechanism, obtained from the residuals of the cointegration equation of 

DLRCONSA on DLRPDISA 

Note: Consumption and personal disposable income were deflated using GDP deflator(2000=100) 

Data: International Financial Statistics (IFS), period covered 1980:1 – 2000:3  

 
J.2 Unit root tests 

 ADF PP KPSS 
LRCONSA -1.85 -1.78 1.13 
DLRCONSA -4.37** -12.25** 0.42 
DDLRCONSSA -11** -32.43** 0.046** 
LRPDISA -1.99 -1.31 1.09 
DLRPDISA -2.34 -12.10** 0.22 
DDLRPDISA -34.03** -33.57** 0.08** 

** For ADF and PP – we can reject the null hypothesis of unit root at 1% 
**For KPSS – we cannot reject the null hypothesis of stationarity at 1% 
 
LRCONSA: ADF tests (T=75, Constant; 5%=-2.90 1%=-3.52) 
D-lag  t-adf        beta Y_1    sigma     t-DY_lag  t-prob      AIC  F-prob 
  7     -2.310       0.98317   0.009264      1.116     0.2683    -9.251 
  6     -2.402       0.98252   0.009281     -0.4758  0.6358    -9.259  0.2683 
  5     -2.378       0.98289   0.009228     -1.345    0.1832    -9.282  0.4826 
  4     -2.218       0.98407   0.009282      1.246    0.2169    -9.283  0.3600 
  3     -2.474       0.98245   0.009319      2.163    0.0340    -9.287  0.3164 
  2     -3.136*     0.97812   0.009557     -1.989    0.0506    -9.249  0.1041 
  1     -2.706       0.98123   0.009751     -3.665    0.0005    -9.222  0.0450 
  0     -2.002       0.98516   0.01055                               -9.077  0.0009 
 
Unit-root tests (using Japan80) 
The sample is 1982 (1) - 2000 (3) 
 
DLRCONSA: ADF tests (T=75, Constant; 5%=-2.90 1%=-3.52) 
D-lag    t-adf      beta Y_1    sigma   t-DY_lag  t-prob     AIC  F-prob 
  7     -2.387       0.16011   0.009617     0.4405  0.6610    -9.176 



 28 

  6     -2.360       0.19025   0.009559    -1.265    0.2103    -9.200  0.6610 
  5     -2.988*     0.036821 0.009601     0.2148  0.8306    -9.203  0.4167 
  4     -3.136*     0.061335 0.009535     1.029    0.3071    -9.229  0.6129 
  3     -2.962*       0.16886   0.009539     -1.629  0.1079      -9.240  0.5845 
  2     -4.096**    -0.037464 0.009649     -2.882  0.0052     -9.230  0.3721 
  1     -8.044**    -0.54278   0.01013        1.246  0.2169      -9.146  0.0442 
  0     -12.25**    -0.34670   0.01016                                    -9.151  0.0433 
 
Unit-root tests (using Japan80) 
The sample is 1982 (1) - 2000 (3) 
 
DDLRCONSA: ADF tests (T=75, Constant; 5%=-2.90 1%=-3.52) 
D-lag    t-adf         beta Y_1    sigma   t-DY_lag  t-prob       AIC  F-prob 
  7     -4.283**     -3.4181 0.009877    -1.407       0.1641    -9.123 
  6     -5.310**     -4.0199 0.009949      0.02340  0.9814    -9.120  0.1641 
  5     -6.097**     -4.0092 0.009875      2.173      0.0333    -9.147  0.3769 
  4     -5.741**     -3.0066  0.01014       0.8542    0.3959    -9.106  0.0925 
  3     -6.645**     -2.6381  0.01012       0.06637  0.9473    -9.122  0.1266 
  2     -10.81**     -2.6094  0.01005       3.156      0.0023    -9.149  0.2036 
  1     -16.50**     -1.6727  0.01065      7.177       0.0000    -9.045  0.0127 
  0     -17.82**    -0.62509  0.01386                                    -8.532  0.0000 
 
Unit-root tests (using Japan80) 
The sample is 1982 (1) - 2000 (3) 
 
LRPDISA: ADF tests (T=75, Constant; 5%=-2.90 1%=-3.52) 
D-lag  t-adf        beta Y_1    sigma   t-DY_lag  t-prob     AIC  F-prob 
  7     -1.792       0.98532  0.009886    -0.8705  0.3872    -9.121 
  6     -1.785       0.98540  0.009869    -1.509    0.1360    -9.136  0.3872 
  5     -1.730       0.98573  0.009961     0.455    0.6506    -9.130  0.2277 
  4     -1.778       0.98545  0.009903     10.32    0.0000    -9.153  0.3641 
  3     -3.371*     0.95861  0.01568      -5.468    0.0000    -8.247  0.0000 
  2     -2.069       0.97033  0.01860      -3.218    0.0019    -7.918  0.0000 
  1     -1.640       0.97514  0.01977      -2.395    0.0192    -7.808  0.0000 
  0     -1.430       0.97768  0.02040                                   -7.758  0.0000 
 
Unit-root tests (using Japan80) 
The sample is 1982 (1) - 2000 (3) 
 
DLRPDISA: ADF tests (T=75, Constant; 5%=-2.90 1%=-3.52) 
D-lag  t-adf         beta Y_1    sigma   t-DY_lag  t-prob       AIC  F-prob 
  7     -2.412       0.38347   0.01010     0.5408    0.5904    -9.078 
  6     -2.366       0.42143   0.01005     0.8367    0.4057    -9.100  0.5904 
  5     -2.231       0.47362   0.01003      1.439     0.1547    -9.116  0.6132 
  4     -1.939       0.55135   0.01010    -0.5738    0.5679    -9.113  0.3946 
  3     -2.161       0.51811   0.01006     -11.30     0.0000    -9.135  0.5055 
  2     -10.64**  -1.4579     0.01678      4.629     0.0000    -8.123  0.0000 
  1     -9.527**  -0.66004   0.01901      2.952     0.0043    -7.886  0.0000 
  0     -11.27**  -0.25083   0.01999                                   -7.798  0.0000 
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Unit-root tests (using Japan80) 
The sample is 1982 (2) - 2000 (3) 
 
DDLRPDISA: ADF tests (T=74, Constant; 5%=-2.90 1%=-3.52) 
D-lag    t-adf         beta Y_1    sigma   t-DY_lag  t-prob    AIC  F-prob 
  7     -3.398*       -2.6609    0.01061    -0.3483  0.7288    -8.979 
  6     -3.948**     -2.8210    0.01053     0.1318  0.8956    -9.004  0.7288 
  5     -4.431**     -2.7613    0.01046    -0.1867  0.8524    -9.031  0.9332 
  4     -5.484**     -2.8490    0.01038    -0.8847  0.3795    -9.058  0.9818 
  3     -9.107**     -3.3073    0.01037     0.9921  0.3246    -9.073  0.9202 
  2     -32.89**     -2.8527    0.01036    20.30     0.0000    -9.086  0.8657 
  1     -10.44**     -1.0041    0.02700     3.062    0.0031    -7.184  0.0000 
  0     -14.81**     -0.49424  0.02853                                 -7.087  0.0000 
 
 
J.3 following ADF test Modelling DDLRCONSA by OLS (using Japan80.in7)  
       The estimation sample is: 1982 (1) to 2000 (3) 
 
                  Coefficient  Std.Error  t-value  t-prob Part.R^2 
DDLRCONSA_1          -1.33270     0.1279    -10.4   0.000   0.6477 
DDLRCONSA_2          -1.19807     0.2061    -5.81   0.000   0.3641 
DDLRCONSA_3         -0.719821     0.2410   -2.99   0.004   0.1313 
DDLRCONSA_4         -0.621762     0.2450   -2.54   0.014   0.0984 
DDLRCONSA_5         -0.703550     0.2329   -3.02   0.004   0.1340 
DDLRCONSA_6         -0.472910     0.1937   -2.44   0.018   0.0917 
DDLRCONSA_7         -0.111113     0.1066   -1.04   0.301   0.0181 
Constant            -0.000122046    0.001049   -0.116   0.908   0.0002 
DDLRPDISA                0.297878     0.1095     2.72   0.009   0.1115 
DDLRPDISA_1            0.283260     0.1711     1.66   0.103   0.0444 
DDLRPDISA_2            0.432913     0.2087     2.07   0.042   0.0679 
DDLRPDISA_3            0.505064     0.2383     2.12   0.038   0.0708 
DDLRPDISA_4            0.368981     0.2454     1.50   0.138   0.0369 
DDLRPDISA_5            0.462284     0.2181     2.12   0.038   0.0708 
DDLRPDISA_6            0.251384     0.1769     1.42   0.161   0.0331 
DDLRPDISA_7           0.105349     0.1145    0.920   0.361   0.0141 
 
sigma              0.00906384  RSS             0.00484704256 
R^2                  0.789588  F(15,59) =    14.76 [0.000]** 
log-likelihood        255.337  DW                          2 
no. of observations        75  no. of parameters          16 
mean(DDLRCONSA) -6.52866e-005  var(DDLRCONSA)    0.000307147 
 
AR 1-5 test:      F(5,54)  =   1.9247 [0.1053]   
ARCH 1-4 test:    F(4,51)  =   1.2624 [0.2969]   
Normality test:   Chi^2(2) =   7.4970 [0.0236]*  
hetero test:      F(30,28) =   1.2084 [0.3086]   
Hetero-X test: not enough observations 
RESET test:       F(1,58)  =   3.2855 [0.0751]   
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J.4 Following PP 
Modelling LRCONSA by OLS (using Japan80.in7) 
       The estimation sample is: 1980 (1) to 2000 (3) 
 
                  Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant             -1.16281     0.1476    -7.88   0.000   0.4338 
LRPDISA               1.06776    0.01775     60.2   0.000   0.9781 
 
sigma               0.0273835  RSS              0.0607381824 
R^2                  0.978106  F(1,81) =      3619 [0.000]** 
log-likelihood        181.859  DW                      0.696 
no. of observations        83  no. of parameters           2 
mean(LRCONSA)         7.71485  var(LRCONSA)        0.0334234 
r [1980 (1) to 2000 (3)] saved to Japan80.in7 
 
 
J.5 Unit-root tests (using Japan80.in7) 
The sample is 1982 (1) - 2000 (3) 
 
r: ADF tests (T=75; 5%=-1.94 1%=-2.59) 
D-lag    t-adf    beta Y_1    sigma   t-DY_lag  t-pr      AIC  F-prob 
  7     -1.169       0.91913  0.01264     -2.397  0.0193    -8.642 
  6     -1.884       0.87103  0.01307      2.089  0.0404    -8.586  0.0193 
  5     -1.417       0.90320  0.01338      1.289  0.2018    -8.551  0.0079 
  4     -1.170       0.92146  0.01345      4.251  0.0001    -8.554  0.0099 
  3    -0.4323      0.96812  0.01498     -6.466  0.0000    -8.351  0.0000 
  2     -1.582       0.85787  0.01875     -2.962  0.0041    -7.914  0.0000 
  1     -2.493*     0.77587  0.01972     -2.355  0.0212    -7.826  0.0000 
  0     -3.669**   0.68967  0.02032                          -7.780  0.0000 
 
 
 
 
 
J.6 following PP test Modeling DLRCONSA by OLS (using Japan80.in7)  
       The estimation sample is: 1981 (2) to 2000 (3) 
 
                    Coefficient  Std.Er   t-value  t-prob Part.R^2 
DLRCONSA_1         -0.470597      0.1039     -4.53    0.000   0.2318 
DLRCONSA_2         -0.161466      0.1247     -1.30    0.200   0.0241 
DLRCONSA_3          0.157520      0.1159       1.36    0.179   0.0265 
DLRCONSA_4         -0.0763397    0.1101     -0.693  0.490   0.0070 
DLRCONSA_5         -0.239537      0.08468    -2.83   0.006   0.1053 
Constant            0.00614188   0.001882   3.26   0.002   0.1354 
DLRPDISA                0.304530       0.06498     4.69   0.000   0.2441 
DLRPDISA_2            0.199412       0.06648     3.00   0.004   0.1169 
DLRPDISA_3            0.203707       0.06612     3.08   0.003   0.1225 
DLRPDISA_5            0.303786       0.06187     4.91   0.000   0.2617 
 
sigma              0.00802893  RSS             0.00438352984 
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R^2                  0.494255  F(9,68) =     7.384 [0.000]** 
log-likelihood        271.001  DW                       2.07 
no. of observations        78  no. of parameters          10 
mean(DLRCONSA)      0.0069996  var(DLRCONSA)     0.000111122 
 
AR 1-5 test:      F(5,63)  =  0.68187 [0.6388]   
ARCH 1-4 test:    F(4,60)  =  0.59716 [0.6661]   
Normality test:   Chi^2(2) =   10.134 [0.0063]** 
hetero test:      F(18,49) =   1.3047 [0.2265]   
Hetero-X test: not enough observations 
RESET test:       F(1,67)  =   1.7736 [0.1874] 
 
 
J.7 following KPSS test Modelling DLRCONSA by OLS (using Japan80)  
       The estimation sample is: 1980 (1) to 2000 (3) 
 
                  Coefficient  Std.Error  t-value  t-prob Part.R^2 
Constant           0.00524942   0.001385     3.79   0.000   0.1506 
DLRPDISA             0.134932    0.06326     2.13   0.036   0.0532 
 
sigma               0.0121768  RSS              0.0120101965 
R^2                 0.0531873  F(1,81) =       4.55 [0.036]* 
log-likelihood        249.123  DW                       2.29 
no. of observations        83  no. of parameters           2 
mean(DLRCONSA)     0.00602499  var(DLRCONSA)      0.00015283 
ECM [1980 (1) to 2000 (3)] saved to Japan80 
 
J.8 Unit-root tests (using Japan80) 
The sample is 1982 (1) - 2000 (3) 
 
ECM: ADF tests (T=75; 5%=-1.94 1%=-2.59) 
D-lag    t-adf      beta Y_1    sigma   t-DY_lag  t-prob    AIC  F-prob 
  7     -2.335*      0.14259   0.008945     -0.05855   0.9535    -9.333 
  6     -2.427*      0.13777   0.008879     -1.506       0.1367    -9.359  0.9535 
  5     -3.180**   -0.059628 0.008960      0.1114    0.9116     -9.353  0.3326 
  4     -3.411**   -0.045670 0.008897      1.579      0.1188     -9.380  0.5261 
  3     -3.021**    0.12221   0.008990     -1.957      0.0543     -9.371  0.3278 
  2     -4.350**   -0.14155   0.009165     -2.700      0.0086     -9.346  0.1426 
  1     -8.519**   -0.64374   0.009551      1.504      0.1368     -9.276  0.0205 
  0     -13.15**   -0.40083   0.009632                                     -9.272  0.0162 
 
J.9 following KPSS test Modelling DDLRCONSA by OLS (using Japan80)  
       The estimation sample is: 1981 (3) to 2000 (3) 
 
                                   Coefficient  Std.Error t-value t-prob  Part.R^2 
DDLRCONSA_1         -0.221286     0.1882      -1.18     0.244   0.0197 
DDLRCONSA_2         -0.305928     0.1062      -2.88     0.005   0.1073 
Constant                 0.000948069      0.001022    0.927   0.357   0.0123 
DDLRPDISA                0.229235     0.05841      3.92     0.000   0.1825 
DDLRPDISA_2            0.145611     0.05912      2.46     0.016   0.0808 
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DDLRPDISA_3            0.143261     0.05831      2.46     0.017   0.0804 
DDLRPDISA_5            0.155861     0.05417      2.88     0.005   0.1071 
ECM_1                        -1.13185        0.2547      -4.44      0.000   0.2224 
 
sigma              0.00869312  RSS             0.00521435727 
R^2                   0.77596  F(7,69) =     34.14 [0.000]** 
log-likelihood        260.347  DW                       2.11 
no. of observations        77  no. of parameters           8 
mean(DDLRCONSA)  -0.000159853  var(DDLRCONSA)    0.000302263 
 
AR 1-5 test:      F(5,64)  =  0.86282 [0.5110]   
ARCH 1-4 test:    F(4,61)  =   1.0344 [0.3969]   
Normality test:   Chi^2(2) =   4.8265 [0.0895]   
hetero test:      F(14,54) =   2.3127 [0.0142]*  
hetero-X test:    F(35,33) =   1.1493 [0.3451]   
RESET test:       F(1,68)  =   2.0697 [0.1548] 
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