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Summary 

H Will Sweden, unlike the rest of Western Europe, be able to avoid 
persistently high unemployment? The  upshot of the analysis here is 
that some optimism seems warranted. First, I have surveyed evi- 
dence of similarities and differences between Sweden today and 
Western Europe as a whole, including Sweden, in the 1980s. Such 
comparisons do not lead to any clear-cut conclusions. Second, us- 
ing a highly aggregated macroeconomic framework, I also present 
new evidence on the development over time of the Swedish equi- 
librium unemployment rate. The  main result of the analysis is that 
equilibrium unemployment has risen in the first years of the 1990s. 
The  rise is significant (between 1 and 4 percentage points between 
1990 and 1993), but not of the same order of magnitude as the 
"normal" European rise in equilibrium unemployment. Tt is also 
below the increase (6.6 percentage points between 1990 and 1993) 
in actual Swedish unemployment. H 

* The atlthov is A.tsocinte Profrsov at the Department of Economics, Uppsnla University and 
former secretary of the Economic Council o f  Swed~n. 
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The Swedish unemployment record was a matter of envy and admiration 
from an international audience for a long time. In the early 1980s, when 
most European countries experienced unemployment levels rising to the 
neigl-lbourhood of 10 per cent, the Swedish unemployment rate peaked 
at less than 3 per cent. Towards the end of the 1980s, the Swedish unem- 
ployment rate was below 2 per cent, whereas the situation in the rest of 
Europe had not changed much for the better. The real, as yet unsolved, 
puzzle thus seems to be how Sweden could maintain these low rates, not 
that the Swedish unemployment rate has recently risen to more "normal" 
European levels with open unemployment around 8 per cent and "total 
unemployment" (including participation in labour market programmes) 
at 12-13 percent. 

Although the puzzle of historically low Swedish unemployment rates 
has not been solved, this does not mean that there is a lack of explana- 
tions. In my view, the hypotheses fall into two broad categories. Accord- 
ing to the first category, expansionary stabilisation policies, especially de- 
valuations, are stressed (Calmfors, 1993a). The main message, perhaps 
slightly caricatured, is that the best method of avoiding high and persis- 
tent unemployment is to prevent it from getting high in the first place. 
According to the second category of explanations, Swedish institutions, 
especially active labour market policies, are what has made Sweden differ- 
ent (Layard et a/., 1991). Using observations only from the 19805, it is 
hard to discriminate between the two hypotheses since Sweden undoubt- 

* The author g i n t ~ f i l b  acknowledges ronstructive comment.t ,from Susanne Ackum Agell, Lavs 
C~zlmfors, Bertil Holmlund and Ragnar Nyrnoeiz as well as caveful linguistic comments by 
Julie Sundqvict. The usual caveat applies. 
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edly relied on both active labour market policies and expansionary de- 
mand policies. 

The uncertainty surrounding the explanations of the low Swedish un- 
employment in the 1980s means that it is very difficult to judge the se- 
verity of the currently high unemployment. The crucial question is 
whether equiiibrium unempioyment has risen puri pussu with actual un- 
employment. If differences in instirurions, esnecia!Iy r wirh ---r r p c n p r t  --- t~ ac- 
tive labour market policies, were important in the past, perhaps we need 
not fear that the equilibrium rate has risen so much. But if the main dif- 
ikrence from "Western Europe in the 1380s was demand developments, 
there is less reason for optimism. 

The main aim of rhis article is to shed light on the question of what 
has happened to the equilibrium rate of unemployment in Sweden in re- 
cent years. This question is important for judging not only possible fu- 
ture unemployment developments, but also the severity of budget deficit 
problems (to what extent is the deficit structural?) and the risks for wage 
inflation in the current upturn. 

First, 1 survey some qualitative evidence in the form of comparisons 
between the present Swedish experience and overall Western European 
experiences including earlier Swedish developments. Such evidence can at 
most serve as a preliminary guide to the analysis of whether Swedish 
equilibrium unemployment has gone up. A quantitative assessment can- 
not be produced unless statistical rriethods are used to derive some esti- 
mate of the equilibrium unemployment rate. This is the second (and 
main) undertaking of this paper. 

There are several possible strategies for estimating the equilibrium un- 
employment rare. The simplest approach is to estimate price (or wage) 
equations, where the change in the (wage) inflation rate is a function of 
the unemployment rate. The equilibrium unemployrnent rate can subse- 
quently be computed as the level at which the change in inflation rate 
equals zero (the NAIKU). Another approach is to examine the time series 
properties of the unemployment rate in order to analyse whether there 
does exist a stable long-run equilibrium unemployment rate and, if so, 
how long it takes to return to rhis rate after various shocks (the degree of 
unemployment- persistence). 

The main focus in this paper is to estimate a small structural macroec- 
onomic model that yields a solution for the unemployment rate. Suitable 
equilibrium conditions can be imposed or? the mode! to give a solution 
not only for actual unemployment, but also for equilibrium unemploy- 
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ment. The advantage of this approach is that it supplies more than un- 
specified shocks as explanations for changes (if any) in the equilibrium 
unemployment rate: we get explanations in terms of estimated parame- 
ters and the development of the exogenous variables in the model. Thus, 
I hope not only to provide evidence on the question of whether Sweden 
is still different, but also to contribute to our understanding of which fac- 
tors influence the Swedish equilibrium unemployment rate. This analysis 
builds on the work by Richard Layard, Steven Nickel1 and Richard Jack- 
man (see Layard et al., 199 1). 

The paper is structured as follows. Section 1 gives a brief background 
by surveying some evidence on Swedish unemployment experiences. Sec- 
tion 2 contains the theoretical framework for the empirical analysis. Sec- 
tion 3 deals briefly with data and estimation issues. Section 4 concerns 
the results, and Section 5 concludes. 

r. Unemployment: the Swedish experience 

The discussion of the Swedish unemployment record is based on three 
main components: (i) some aspects of the Swedish unemployment experi- 
ence and institutions are compared to their Western European coutlter- 
parts; (ii) the present rise in Swedish unemployment is compared with 
the (much smaller) increase during the recession of the early 1980s to 
identify similarities and differences; and (iii) some simple time series evi- 
dence on the Swedish unemployment rate is presented. 

1-1. Unemployment in Sweden and in the EU 

ployment rates between 1960 and 1994 are plotted. - .  

The Swedish unemployment rate is consistently lower than the aver- 
age EU rate, with a small gap between them in the 1960s, widening in 
two steps in the wake of the two oil price shocks in the mid and late 
19705, accompanied by rapid increases in unemployment in Western Eu- 
rope but not in Sweden. The big difference between Sweden and Western 
Europe is thus that Sweden somehow managed to avoid the two Western 
European unemployment hikes in the second half of the 1970s and the 
first half of the 1980s. 
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Figure 1. Open unemployment rates in Sweden and the EU 
1960-1994 

Note: The EU countries included are Germany, France, Italy, United Kingdom, Belgium, 
Ireland, Netherlands, Portugal and Spain. 

Sources: For Swedish unempioyment, see Appendix A. EU unemployment i974-i993: 
OECD Economic Outlook; 1994: OECD Main Economic Indicators. For the period 
1960-1973, the series was obtained by linking unemployment figures from the CEP- 
OECD data base to the figures from the OECD Economic Outlook. 

The diagram also illustrates clearly that once EU unemployment has 
risen, it has no tendency to return to previous levels. It is also impossible 
to reject the null hypothesis of a unit root in the series using augmented 
Dickey-Fuller tests (regardless of whether the test is carried out condi- 
tional on linear or quadratic deterministic trends in the series).' Although 
unit root tests on short data series are by no means conclusive, the test re- 
sults at least indicate a high degree of persistence in the Western Europe- 

' A unit root test is basically a test for whether a time series has a constant mean (or a mean 
that changes deterministically) or whether its mean changes randomly. In the latter case the 
series displays a unit root and has no stable equilibrium. A series with a unit root also has in- 
finitely long "memory" in the sense that any disturbance to it will have permanent effects. 
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an unemployment rate. It thus seems safe to conclude that, according to 
the evidence, once unemployment has been allowed to reach high levels, 
the Western European experience is that a return to lower levels is at best 
a time-consuming process. At worst there is no tendency towards a return 
to a stable equilibrium rate: unemployment exhibits hysteresis in the ter- 
minology of Blanchard and Summers (1986). 

Are there any differences between Sweden and Western Europe which 
suggest that Sweden can more easily avoid persistently high unemploy- 
ment? Calmfors (1994) points to a number of such positive factors: (i) 
absence of recent negative supply-side shocks; (ii) a very substantial real 
exchange rate depreciation with no counterpart in continental Europe in 
the 1980s; (iii) short periods of passive unemployment benefits and an 
emphasis on active labour market policies (ALMPs); and (iv) as yet only a 
limited increase in long-term unemployment. 

However, Calmfors also notes a number of respects in which present 
Swedish conditions are similar to or even worse than the European situa- 
tion in the early 1980s: (i) a high replacement ratio for the unemployed; 
(ii) a guarantee of placement in labour market programmes, effectively 
creating an indefinite period of income support for the unemployed; (iii) 
employment protection legislation, creating hiring and firing costs on av- 
erage European levels; (iv) a compressed wage distribution in Sweden 
which may exacerbate unemployment problems to the extent that there is 
an ongoing shift in labour demand from unskilled to skilled labour; (v) 
high real interest rates; and (vi) demand shocks in the early 1990s with- 
out correspondence in other OECD countries (with the exception of 
Finland) and fiscal deficits which necessitate a long period of fiscal 
restraint. 

Additional evidence in terms of regional employment dynamics is pre- 
sented-in Forslund and Krueger (1994). Their mai~find~nilsFliZttwith 
respect to both employment and unemployment, the patterns for Sweden 
resemble those of other European countries, whereas employment dy- 
namics in the US is different from those in both Sweden and Western 
Europe. This suggests that ALMPs have not made a significant difference 
for labour market adjustments at the regional level in Sweden. 

If we make a distinction between shocks and propagation mecha- 
nisms, it is tempting to draw the conclusion that there are obvious simi- 
larities between the current Swedish situation and that facing the rest of 
Europe in the early 1980s with respect to shocks. The initial employment 
shocks are certainly different, but there is nothing to indicate that the 
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Swedish shocks should be regarded as less severe than their earlier West- 
ern European counterparts. 

The situation is more complex regarding propagation mechanisms. 
O n  one hand, ALMPs and limited benefit duration, the gain in competi- 
tiveness and the limited rise in long-term unemployment could make a 
positive difference. O n  the other hand, similarities with respect to re- 
placement ratios, high real interest rates, employment protection legisla- 
tion and defdcto indefinite income support for the jobless (through the 
combination of labour market programmes and unemployment insu- 
rance) is more worrisome. Moreover, the fiscal deficit effectively puts a 
brake on any attempts to "shock" unemployment back through fiscal ex- 
pansion. 

1.2. Swedish unemployment in the 1990s 
and earlier experiences 

The fact that it is hard to tell whether Sweden is "different enough from 
the rest of Europe to prevent us from using the OECD experiences in the 
1980s as a predictor for Swedish labour market performance in the 1990s 
forces us to look for other evidence. One possibility is to make compari- 
sons with earlier Swedish experiences: if Sweden of today is "similar 
enough" to Sweden in the early 1980s, when propagation mechanisms 
seem to have dampened the original shocks, there might be some hope 
for the future. I briefly review two types of evidence by (i) identifying a 
number of institutional changes since the early 1980s with potential 
bearing on the functioning of Swedish labour markers, and (ii) compar- 
ing recent labour market performance with the developments when un- 
employment rose in the early 1980s. 

O n  the institutional side one important change is the introduction in 
1983 of a guarantee ofplacement in relief work (later extended to other 
kinds of labour market programmes) in connection with the expiration of 
unemployment benefits. First, this can be expected to have weakened the 
incentives for the unemployed to search for jobs actively. Although the 
results in Carling et al. (1994) indicate that the exit rates to employment 
for recipients of unemployment insurance (Ul) increase around the time 
of benefit exhaustion, the effect seems to be weaker than in correspond- 
ing studies for the US. Second, to the extent that the guarantee means 
that the unemployed are (self-)selected into programmes as a means of 
¶ualifying for a renewed U1 period, the programmes are likely to be less 
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Figure 2. Benefit replacement ratio for income earners in the private 
sector in Sweden 1960-1993 

Sources and dejnition: See Appendix A. 

efficient in bringing the unemployed back to regular employment. There 
are indications that this may have become a problem. Regnkr (1993) 
found negative effects on the incomes of participants in labour-market- 
training programmes in the early 1990s, whereas the opposite result was 
obtained by Axelsson and Lofgren (1991) for the early 1 9 8 0 ~ . ~  

Th---bme$t rep-Iacementra~iin (the ratio of the unemployment benefit 
to the wage) is another aspect of UI often found to matter for unemploy- 
ment performance (Layard et dl. ,  1991). In Figure 2, the maximum re- 
placement ratio for an average income earner in the private sector is plot- 
ted. Comparing the early 1980s to the early 1990s, we see that the re- 
placement ratio is marginally higher in the latter period. As of July 1, 
1993, the maximum replacement ratio was cut to 80 per cent, so the dif- 
ference is likely to be rather small today. Furthermore, the estimates in 

Participation in retraining now qualifies for a new period with unemployment benefits. 
This was not the case in the period studied by Axelsson and Lofgren. 
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Carling et al. (1994) indicate that the benefit level has rather small effects 
on exits from unemployment to employment. This squares well with the 
difficulties of establishing that unemployment benefits affect wages in 
studies of aggregate wage formation. The combination of small changes 
in the replacement ratio and limited expected effects of a given change 
leads me to the conclusion that we should not expect changes in benefit 
levels to make a large difference for unemployment performance between 
the 1980s and the 1990s. 

The degree ofcentralzsation in the wage bargaining system has received 
much attention in discussions about labour market performance (Calm- 
fors and Driffifill, 1988; Alogoskoufis and Manning, 1988; Layard et dl., 
1991; Soskice, 1991; Calmfors, 1993b). The empirical studies seem to 
indicate that higher degrees of centralisation and co-ordination in bar- 
gaining are conducive to real-wage moderation and low unemployment 
(Layard et al., 1991, Soskice, 1991, Zetterberg, 1993). The change from 
centralised bargaining at the national level to bargaining at the sectoral 
level that has taken place in Sweden over the last decade might therefore 
be expected to have raised the equilibrium level of unemployment.3 

The most obvious difference in labour market performance between 
the early 1980s and the early 1990s concerns the level of unemployment it- 
self. Between 1380 and 1983, open unemployment rose by 1.4 percent- 
age points, whereas the rate went up by 6.6 percentage points between 
1990 and 1993. To the extent that unemployment is path dependent (if, 
for instance, long-term unemployment is positively correlated with the 
ievel of unemployment and the long-term unemployed gradually lose 
productive capacity), the sheer size of the rise in unemployment may sig- 
nal future problems. 

There are, however, also differences in the structure of unemployment 
with potential bearing on future developments in the labour market. 
First, unemployment in the early 1990s is more evenly distributed in a 
number of dimensions such as region, education, age and sex4. Although 
not conclusive, this evidence at least indicates that unemployment is not 

This view is not undisputed. Calmfors (1993a) notes that centralised bargaining in Swe- 
cleri has actually involved bargainirig at three different levels, and irisofar as nominal rigid- 
ities are present at different levels of bargaining, such a system is rnore likely to work well 
in an inflationary envirorinlent than at present low inflation rates. 
T h e  most striking feature of the sex distribution of unemploy~nent is that the male un- 
ernploymerit rsre vyras actually higher than the feiiia!e rate a: leasr until 1993, reflecring a 
sharp decline in industry and construction. 
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exclusively concentrated to less educated persons in the "wrong" regions; 
the unemployed should be "ernpl~yable"~. Second, there is evidence that 
the rise in unemployment has been accompanied by an increase in long- 
term unemployment (with possible detrimental effects as hinted at 
above): although changes in methods of measurement make comparisons 
hazardous, the duration of ongoing spells of unemployment has gone up6 
(Edin and Holmlund, 1994). However, both the absolute size of the rise 
(7.1 weeks between 1991 and 1993) and the level in 1993 (24.4 weeks) 
are low from a European perspective. All in all, although the measured 
duration of unemployment spells has gone up (and this rise may be 
understating the true change due to an increased "circular flow" between 
open unemployment and labour market programmes'), there are no dra- 
matic changes in the structure of unemployment as compared to the early 
1990s. 

1.3. Time series evidence on Swedish labour market 
performance 

The Beveridge curve, which relates unemployment to vacancies, is often 
used to characterise labour markets: more vacancies give rise to a lower 
unenlployment rate because the unemployed find jobs more e a ~ i l y . ~  
Thus, shifts in observed Beveridge curves can be used as indicators of 
changes in matching efficiency in labour markets. For most European 
countries, the typical finding is an outward shift of the Beveridge curve 
during the 1980s (see e.g. OECD, 1992). For Sweden, no such shift has 
been observed, but this might be related to the fact that the Swedish un- 
employment rate never increased significantly until the last few years. 
Does the picture change if we include the period through 1994? Figure 3 
depicts the Swedish Beveridge curve for 1960-1994. 

I have used wage equarions estimated on data from the Level of Living Survey of 1981 
(see Ahlrorh et  nl., 1994) and data on characteristics of [he unemployed from labour force 
surveys to impute wages for the unemployed. These compurations indicate that the mar- 
ket value of the skills of the unemployed relative to those of the employed was higher in 
the early 1990s than in the early 1980s. 
" This holds despite some changes in the rules for eligibiliry for labour marker pro- 
grammes. 
' For evidence on this, see Ackum Age11 et nl. (1995). 
T h e  status of the Beveridge curve in the description of labour marker equilibrium is dis- 
cussed in detail in Pissarides (1990). 



UNEMI'LOYMENT - IS SWEDEN STILL DIFFERENT? Anders Forslund 

Figure 3. The Swedish Beveridge curve 1960-1994 

0.00 0.02 0.04 0.06 0.08 0.10 

Unemployment rate 

Note: The vacancy rate is the annual average of the end-of-month stocks of vacancies as a 
fraction of the labour force. 

Source: National Labour Market Board. For source and definition of the unemployment 
rate data, see Appendix A. 

Most data points are located very closely together in the neighbourhood 
of 2 per cent unemployment, and the observations for 1992-1994 in the 
southeast part of the plot are outliers. From the standpoint of the stability 
of the relationship, however, it is noteworthy that the recent high unem- 
ployment rates are matched by very low vacancy rates, meaning that the 
picture alone does not warrant any firm conclusion about possible shifts of 
the curve. This is also borne out by more formal analysis: regressing unem- 
ployment on lagged unemployment, vacancies and a quadratic trend does 
not produce any significant parameters on the trend terms. Thus, includ- 
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ing the last few years does not provide evidence of a shift in the Swedish 
Beveridge curve. One possible explanation for this finding is that the oth- 
erwise unemployed have to a large extent been placed in labour market pro- 
grammes, so that the Beveridge curve is actually not a good indicator of 
matching efficiency as pointed out in Calmfors (1993a). To test this, I re- 
gressed the sum of openly unemployed and programme participants ("total 
unemployment") on lagged total unemployment, vacancies and a quadratic 
time trend. This exercise did not produce any evidence of a significant shift 
either.? My reading of the evidence on the Swedish Beveridge curve is hence 
that it seems remarkably stable, showing no significant signs of a deteriora- 
tion in matching efficiency. 'This interpretation, however, is partly contra- 
dicted by related evidence on matching behaviour in Edin and Holmlund 
(1991). They estimate the flow of hirings as a function of unemployment 
and vacancies, and find tendencies towards a lower rate of hirings in a 
given labour market situation. 

Another set of related evidence pertains to labour mobilit-y in different 
dimensions. A low rate of labour mobility could be taken as a sign of a 
petrified labour market, in which adjustments to shocks are sluggish. The 
evidence presented in Edin and Holmlund (1994) indicates that external 
job mobility (change of employer) shows a trendwise decline, whereas the 
opposite is true for internal job mobility (change of position with a given 
employer). Both series show rapid cyclical declines in the early 1990s. 
Geographical mobility shows no trendwise change over the period since 
1900 and is, if anything, slightly higher in the early 1990s than in the 
early 1980s. 

Another type of evidence derives from recursive estimates of equilibri- 
um unemployment rates based on Phillips-curve type models. These 
come in several forms, two of which are displayed in Figure 4 along with 
the actual unemployment rate. The NAIRU estimates were derived by re- 
gressing the change in the inflation rate (measured as the second differ- 
ence in the log of the consumer price indexlo) on unemployment recur- 

T h i s  corroborates the findings in Forslund and Krueger (1994) on regional data. If the 
regression is run on the natural logarithms of the total unemployment and vacancy rates, 
the linear trend term is positive while the second-order term is negative. The absolute size 
of the shift is negligible, arid the estimated parameters actually imply ari inward shift dur- 
ing the last few years. 
l o  Inflation was measured in terms of the CPI because use of the more natural producer 
price deflator (see Calmfors and Forslund, 1993) gives rise to some unreasonably big 
swings in the NAIRU series in the second half of the 1970s. 
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Figure 4. NAIRU, N A m U  and actual unemployment rate 
1965-1993 

NAWRU ------- NAIIW - - - - Actual unemployment rate 

sively and solving for the rate of unemployment at which the estimated 
equations predict constant inflation.ll The NAWRU (non-accelerating 
wage rate of unemployment) was derived on the assumption that wages 
accelerate (decelerate) whenever unemployment is below (above) this rate 
of ~nernployrnent~~, 

where w is the natural logarithm of the wage rate, a>O and U is the rate 
of unemployment. Assuming that the NAWRU is constant between two 

l 1  The equations run were d2p,=a+bu, where pc is the CI'I and u is log open unemploy- 
ment, giving NAIRU as exp(-alb). Recursive regression means that the regression is run 
on the shortest possible sample and then observations are added, one at the time. This 
gives the time series for a and b used in the computations. 
l Z  Eimeskov (1994) gives a more detailed account of the estimation procedures as well as 
estimates for a number of countries. 
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consecutive years, a can be found by taking the first difference of equa- 
tion (1) as 

This expression for a can then be substituted back into equation (1) to 
give a (possibly) time-varying estimate of the NAWRU asI3 

NAWRU = 11- (AU/A3w) A2w. (3) 

Apart from occasional "blips", both the NAIRU and (especially) the 
NAWRU are close to the actual unemployment rate until 1990. Thereaf- 
ter, the NAIRU stays basically constant, while the NAWRU oscillates 
wildly and lands at the same level as the open unemployment rate in 
1993.14 The optimist thus has an opportunity to believe in the NAIRIJ 
estimates, while the pessimist can verify his beliefs by looking at the 
NAWRU estimates. The problem for both is that neither measure has 
any solid theoretical underpinning, so there is no easy way to make a ra- 
tional choice between them. 

We can look at the time-series properties of the unemployment rate it- 
self. Here the crucial issue is whether or not the series displays a unit- or 
near-unit root (cf. the discussion in footnote 1). If we find a unit root, 
then there is no such thing as a stable equilibrium rate: the mean value of 
unemployment changes randomly. If the root is close to unity'j, then 
there is a stable equilibrium (a stable mean value), but for all practical 
purposes, the adjustment to that equilibrium is so slow that we cannot 
distinguish this case from the no-equilibrium case. Such unit root testing 
can be performed either in a univariate or a multivariate setting. 

Looking first at univariate tests, I have performed such on several dif- 
ferent sub-samples of the (logged) available maximum series, which ex- 

l 3  I find it somewhat peculiar to assume a constant NAWRU in order to derive a time-de- 
pendent estimate of it. T h e  procedure is, however, applied by the OECD, and I give the 
results mainly to illustrate the consequence of what seems to be a method in fairly wide 
use. 
l4 The results regarding the NAIRU are consistent with the findings in Holmlund (1 993). 
l 5  A root close to unity rneans that the process for the unemployment rare can be written 
u ,=c~+ /~u ,~ ,+E , ,  where E, is a stationary disturbance term and /3 is close to (but smaller 
than) unity. As time goes on, such a process rends to a stable equilibriun~ value, but with 
/3 close to unity, the approach is very slow. 
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tends from 191 1 to 1993.16 Using the full sample, an augmented 
Dickey-Fuller test is not even close to rejecting a unit root17. Dropping 
observations from World War 1 and from the 1990s makes no difference. 
%king different postwar sub-samples, the general picture is that the later 
the sample starts, the higher the probability of rejecting a unit root. 
Dropping the observations from the 1990s also tends to make a rejection 
of a unit root more likely. Pdy reading of these rebults ib that there is rea- 
son to believe at least in a great deal of persistence in the Swedish unem- 
ployment rate, and that this conclusion holds even if we restrict our 
interest to the postwar history (which could be motivated by a belief, 
warranted or not, that World War II marks a structural break in the 
workings of the Swedish labour market). l 8  

Turning to results of multivariate testing Jacobsson et al. (1994) esti- 
mated common trends models for Denmark, Norway and Sweden. This 
can be seen as a multivariate generdlisation of univariate unit root testing. 
Under some set of identifying restrictions and tests for the number of 
common trends among a set of ~~ar;ables, the time 2 2 t h ~  of the v~ri25!es 
of interest are induced by shocks that might or might not be stationary. If 
shocks can be described as stationary, the variable will have a stable equi- 
librium value, otherwise it will not. The main problem with this statisti- 
cally sophisticated approach is that it gives only vague clues as to what the 
shocks represent. 

In this setting, using quarterly data ranging from the mid 1960s to 
1990, Jacobsson et  al. find "...that there is hysteresis, not only in the 
Danish labour market, which has shown 'European' tendencies, but also 
in Norway and Sweden, where unemployrnent rates have been low and 
stable historically"(p. 25). Interestingly enough, thus, even using a short 
data series from the period before the rise in Swedish unemployment, it is 

I "  The  series was obtained by linking the labour force survey statistics for open unemploy- 
ment (1960-1993) to U1 furid statistics on unemployed members. 
"A Dickey-Fuller (1979) rest is performed by rewriting ~ , = ~ + P u ~ - , + E ~  as 
A u,=u + ( ~ - P ) U , - ~  +el and testing (1-P) < O  against the null hypothesis (1-P) =0 .  The test 
statistic for this test has a non-standard distribution tabulated by e.g. Fuller (1976). This 
test is valid, given essentially that E, is a white noise process. If it is riot, one procedure is 
to add lags of d u ,  until E, beconies white noise and then perform the test, which is the 
augmented Dickey-Fuller test. 
' V h e s e  results are sorriewhat at odds with the results for Sweden reported in Barro 
(1988), who found that Sweden is among the countries showing the least unemploymerit 
persistence. His point estimates of ,f3 in u,=a+Pu,-, are 0.39 [or the period 1920-1938 
arid 0.53 for the period 1948--1986. 
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possible to trace hysteresis in the Swedish unemployment rate. This anal- 
ysis supports the view that the favourable Swedish unemployment experi- 
ence is primarily the result of historically small "shocks" rather than of 
"propagation mechanisms" that dampen these shocks.'9 

2. An open-economy model of wage- and 
price-setting 

2.1. An overview 

I now present the barebones of the model used as a basis for my empirical 
investigation. The framework is the well-known model of Layard and 
Nickel1 (1986), where both labour and product markets are assumed to 
be characterised by imperfect c ~ r n p e t i t i o n . ~ ~  Two of the basic building 
blocs of the model are the price- and wage-setting schedules depicted in 
Figure 5 .  The upward-sloping wage-setting schedule shows that wage-set- 
ters tend to agree on higher real wages the better the employment pros- 
pects are. The downward-sloping price-setting schedule (which under per- 
fect competition is an ordinary labour-demand schedule) reflects either 
pro-cyclical price mark-ups on wages or diminishing returns to labour. 
The vertical individual labour-supply schedule follows from the simplifying 
assumption that individuals supply labour inelastically. Equilibrium in 
this set-up obtains when the level of employment is such as to make 
wage-setting and price-setting decisions consistent, i.e., at the intersec- 
tion of the wage and price-setting schedules. Equilibrium unemployment 
is then given by the horizontal distance AB between this intersection and 
the labour supply curve. 

As a description of equilibrium, consistency between wage- and price- 
setting decisions is, however, incomplete. (Ur1)employment will be affect- 
ed by, for instance, a fiscal expansion if it affects the positions of either of 
the two schedules. However, for such an expansion to be viable in the 
longer run, it should not be associated with an uncontrolled accumula- 
tion of government or foreign debt. 111 an intertemporal model, the defi- 
nition of equilibrium thus involves conditions on government or foreign 

''I This conclusion is also reached by Assarsson and Jansson (1995) using an unobserved 
components model for unemployment in Sweden and Denmark. 
'" VCj.plosz (1994) is an excellenc example of how the model can be used to discuss unem- 
ployment 
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Figure 5 .  The labour market model 

Real 1 Wage setting )~ 

debt. The counterparts in a static framework, as the one used in this 
study, are conditions on net government lending or the current account. 
In the model below, I impose current account balance as an equilibrium 
requiremente2* 

2.2. The empirical model 
I begin by discussing the price-setting schedule. The general idea is that the 
planned price mark-up on wage costs is affected by two distinct kinds of 
influences. First, there are upward trends in technological efficiency and 
the capital-labour ratio causing labour productivity to rise. This tends to 
increase the demand for labour at given real wages. We thus expect long- 
run increases in labour productivity to lower the long-run price mark-up 
on wage costs. Second, changes in demand and international competitive- 
ness might influence price-setting under imperfect competition insofar as 
the marginal productivity of labour depends on the amount of labour 
used (and thus on the level of output) or the price elasticity of demand 
perceived by the individual firm is affected. 

The realised, as opposed to the planned mark-up, will also reflect ex- 
pectational errors with respect to inflation: firms set prices given expecta- 

21 The model in Minford (1994) is closed in the same way. 
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tions about the general price level. As the demand curve facing the indi- 
vidual firm is assumed to be downward sloping, it is costly for the firm to 
set too high a price (it will lose customers to competitors). Thus, higher 
than expected prices give "too low" a realised mark-up. I make the simpli- 
fying assumption that inflation follows a random walk, and thus proxy 
inflation surprises (expectational errors) by the change in the inflation 
rateeLL 

A price-setting schedule reflecting the considerations above can be 
written 

where p is the producer price, w the nominal wage rate, q average labour 
productivity, y-7 deviation of demand (and output) from a "normal" 
level, c=e+p*-p is the real exchange rate (e is the nominal exchange rate 
and p* the foreign price level; asterisks denote foreign variables), and z is 
a measure of indirect taxes and subsidies to control for the fact that the 
price is the producer price, not the factor price deflator. The measure of 
this tax wedge is constructed as the ratio between value added in the busi- 
ness sector at producer prices and at factor cost. A is the first-difference 
operator, and A 2 p  is thus the change in the rate of change in producer 
prices (the change in the inflation rate). All variables are expressed as nat- 
ural logarithms (which I denote by lower-case letters). 

As is clear from the discussion above, the expected sign of P, is nega- 
tive. If the coefficient equals exactly minus unity, this implies constant 
factor shares of value added. This restriction is tested below. 

The expected sign of P, is more uncertain. O n  one hand, in the pres- 
ence of fixed or quasi-fixed factors of production, decreasing returns to 
labour in the short run would tend to make the mark-up an increasing 
function of demand. O n  the other hand, the empirical evidence, sur- 
veyed by, for example, Layard etal. (1991), seems to indicate that the 
mark-up is rather insensitive to changes in demand. This can be so for a 
number of reasons. Returns to labour might not be drastically decreasing. 

22 Inflation follows a random walk if Ap,=Ap, - ,+E, ,  where E, is white noise. Then 
A 2 p t = A p , - A p t - , = s t  is white noise. The  random walk hypothesis is not rejected by a unit 
root test. The  resulting estimates will, however, be open to the Lucas critique in the sense 
that the description (and estimates based on it) will only be valid so long as inflation ac- 
tually follows a random walk. 
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The price elasticity of demand might vary pro-cyclically. Price changes 
can be costly to implement and may therefore be avoided if changes in 
demand are viewed as temporary. Firms may employ more forward-look- 
ing pricing strategies than to choose the prices that maximise short-run 
profits. 

The expected sign of o3 is positive: higher foreign prices leave more 
. . 

room for domestic firms to raise thelr prlces by making demand less e!as- 
tic. The effect of the tax wedge (measured by P4) is expected to be posi- 
tive: the higher (net) indirect taxes are, the bigger the mark-up. Finally, 
p5, the effect of surprise inflation, is expected to be negative. If inflation 
turns out to be higher than expected, firms will find that they have set 
their prices too low. 

A dynamic version of equation (4) was estimated in the empirical 
analysis. This was necessary both because the static formulation neglects 
adjustment lags (which for a number of reasons are likely) and because it 
is impossible to reject the hypothesis that several variables included are 
non-stationary (have unit roots). 

The conceptual model giving rise to the wage-setting schedule used is 
one of bargaining at the firm or industry level. In such a framework all 
variables that matter to firms and unions in the bargaining situation 
should in principle enter the wage equation. These variables can in turn 
be factored into the determinants of the values of "outside options" for 
both parties involved and the determinants of the mark-up on these out- 
side options. 

The value of the outside option for the trade union is determined by 
the probabilities of a laid-off worker ending up in different states outside 
the firm and the incomes in these states. I distinguish betwee11 three such 
states: regular employment elsewhere in the economy, N, open unem- 
ployment, (1, and participation in a labour market programme, R.23 The 
probability of ending up in regular employment is assumed to depend 
positively on the aggregate employment rate, (NIL), where L is the la- 
bour force. In addition, I assume that the probability of re-employment 
for a laid-off worker is smaller - given aggregate employment - the more 
unemployment has recently gone up. The reason is that the larger the in- 

23 This way of modelling the labour market is discussed in Calrnfors and Forslund (1 990, 
1991). Note that aggregate employment is the sum of private employment, Np, and pub- 
lic employment, N,. The larrer is assumed to be rreaied as exogenously given by wage set- 
ters. 
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crease in unemployment, the smaller the proportion of long-term unem- 
ployed, who are likely to search less and thus to compete less efficiently 
for the available jobs. Furthermore, the conditional probability that a 
non-employed worker will end up in a labour market programme is as- 
sumed to depend positively on the fraction of the "non-employedx put 
into labour market programmes, T= RI(R+ U). 

The unemployed receive unemployment benefits, B, and participants 
in programmes get compensation WY. I assume that the government de- 
cides on replacement ratios (rather than on compensation levels) both in 
UI and in labour market programmes, so that the replacement rates 
r,= 6-w (for unemployment benefits) and 5- w'w (for compensation 
in programmes) are treated as given by wage-setters. I did not have access 
to any weighted measure of compensation in programmes, but the level 
of compensation in most programmes has been above the level of unem- 
ployment comperisation for most of the estimation period. 

The union (bargaining) model suggests that both the variables deter- 
mining the probabilities of ending up in the various states (NIL and T) 
and the replacement rates (r, and rp) should affect the wage bargain 
(Calmfors and Forslund, 1990, 199 1; Holmlund and LindCn, 1993; 
Forslund, 1994; Calmfors and Lang, 1995). An additional explanatory 
variable is the wedge between the real consumption wage, which affects 
the utility of an employed worker, and the real product wage, which de- 
termines employment. If Wp is the real product wage, the real consump- 
tion wage is Wc- Wp(l-T)PI(l+S)Pc,  where Tis the average income tax 
rate, S is the payroll tax rate, P is the producer price and PC is the consu- 
mer price. The wedge is defined as = (1 +s)/(I- T)(PI P,). Assuming 
consumer prices to equal a weighted average of domestic and foreign (im- 
port) prices and adding a mark-up reflecting value added taxes, VAX 

) P ~ ( P * ) ( ' - ~ ) ,  where il is the 
weight of domestic goods in the consumer price index. Hence, the wedge 
is a = ( l + S ) ( l +  VAT)(EP*IP)('-a)I(l- T )  and reflects taxes and the real 
exchange rate. 1 define the tax part of the wedge as 
@= ( l + S ) ( l +  VAT)l(1-T). 

The size of the wage mark-up on the value of the outside option de- 
pends mainly on three factors: the size of the surplus to be divided in the 
wage negotiations (which in turn depends on labour productivity), bar- 
gaining power and the parties' valuation of changes in the wage rate. One 
potentially important factor influencing the union's valuation of a wage 
increase is the degree of income tax progressivity. The higher the progres- 
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sivity, the smaller the benefit of a given wage increase and, thus, the lower 
the wage demands and the lower the predicted real wage (Lockwood and 
Manning, 1993; Holmlund and Kolm, 1994). In the empirical formula- 
tions I used the elasticity of post-tax income with respect to pre-tax in- 
come, n-(I -M)l( l -T) ,  where M is the marginal tax rate, as the meas- 
ure of income tax progressivity and included this variabie in the wage 
equation to he estimated. 

With given relative bargaining power of the two parties, a likely out- 
come is that the product real wage will be unit elastic with respect to pro- 
ductivity in the iong run (if the "cake" to be divided through bargaining 
grows due to productivity growth and if bargaining power is unchanged, 
the wage rate will tend to grow at the same rate as productivity, or, in 
other words, be unit elastic with respect to productivity). Labour produc- 
tivity has grown for centuries. As this has taken place without secular 
trends in unemployment, it is a common conjecture that labour markets 
work so that price- and wage-setting are affected symmetrically by labour 
productivity. If this is the case, price- and wage-setting schedules will shift 
equiproportionately, and real wages, not unemployment will be affected. 
Constraints amounting to equal elasticities (possibly equal to unity) with 
respect to labour productivity in wage setting and price setting were im- 
posed on the empirical estimates (and tested). 

Moreover, just as price setters, wage setters may make mistakes when 
predicting the rate of inflation, which can make the realised real wage 
rate differ from the desired rate. This is taken care of by entering the 
change in the inflation rate as a measure of expectational errors in the 
wage equation as well. 

The above considerations lead to the following wage-setting schedule 
(using a log-linear form): 

w-p = a, + a l q  + a,c + a3(n-1) + a4d (u- l )  + aj6' + a6ru t 

The expected effect of productivity, q, is positive, and I also tested the re- 
striction a l = l ,  i.e., the hypothesis that the real wage in the long run 
grows at the same rate as productivity, resulting in a constant wage share 
of value added. The sign of the effect of the real exchange rate, c, reflects 
two counteracting forces. O n  one hand, it is part of the wedge between 
product and consumption real wages, and this effect can be expected to 
push wages up: if the consumer price index rises because of higher import 
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prices, this lowers the consumption real wage. To the extent that wage 
earners can compensate themselves for this, the real product wage tends 
to increase. O n  the other hand, a rise in the real exchange rate may in- 
crease the mark-up of prices on wages (see the discussion of the price-set- 
ting schedule). This is tantamount to an inward shift of the labour-de- 
mand schedule and exerts downward pressure on the real product wage. 
This effect will be more pronounced the more important insiders are for 
the wage formation process. 

An increase in the aggregate employment rate, (n-I), improves the 
value of the outside option for the employed (regular employment else- 
where becomes more probable), and the expected sign of a, is hence un- 
ambiguously positive. The change in the unemployment rate, A(u-I), is 
supposed to be associated with harder competition for jobs among the 
unemployed, and the expected sign of a4 is negative. The tax-wedge, 0, 
can be expected to raise wage pressures for the reasons given above. High- 
er replacement ratios, r, and rp, mean better outside options for union 
members (higher incomes for those out of work), and consequently high- 
er real wages.24 A larger probability of placement in a labour market pro- 
gramme, y, means better prospects for the jobless, and hence higher wag- 
es. A greater elasticity of post-tax income with respect to pre-tax income, 
rr, makes it more worthwhile to press for higher wages, so the expected 
sign of a, is positive. Finally, underpredicted prices cause too low realised 
real wages and hence a,, is expected to be negative. 

To close the model, I need two additional relationships. First, the 
product-market demand-pressure variable, (y-y), appearing in the price- 
setting relation is related to the labour market situation by an "Okun's- 
law" type of equation. Second, as discus~ed above, equilibrium in the 
model involves current account balance. Consequently, an equation for 
the current account is also specified. 

'" did not have access ro any good summary measure of compensation in labour market 
progranlrnes (so no such measure could be included in the estimated equation). For some 
programmes (e.g. relief work) conipensation is tied to contractual marker wages. In others 
(e.g. training programmes) compensation is at least as high as unemployment benefits. 
Thus, on average it seems warranred to assume thar compensation in programmes exceeds 
unemployment benefits. If this is so, then an increase in participarion in programmes (a 
rise in y) is likely to be wage raising. In addition, results in Korpi (1994) indicate a posi- 
tive effecr on the psychological well-being among those in programmes compared ro the 
unemployed. This further strengrhens the presumprion of a wage-raising effecr of in- 
creased parricipation in programmes. 
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The measure of product demand used pertains to the private sector. 
The Okuni-law equation estimated therefore relates deviations from 
capacity output in the private sector to deviations of private employment 
(Np) from the labour force less public employment (L-Ng): 

The general idea motivating the current account equation is that domestic 
(as well as foreign) demand depends on output (incomes) and real inter- 
est rates, and that the distribution of demand between domestically and 
internationally produced goods is determined by the real exchange rate. 
In addition to this, the relative price of oil, p,,,, is introduced to capture 
changes in prices of imported raw materials. To avoid modelling the (ob- 
viously) endogenous domestic real interest rate, I made use of the fact 
that the Swedish current account balance is the negative of foreign net ex- 
ports. These depend on an international real interest rate. After some ex- 
perimentation, tkc real inreresc ;;ie chaseii wa, the sho~t-run Gsrixaa 
real interest rate, z* .  

where ca is the current account relative to trend nominal GDP. 
A rise in the reai exchange rate, c-e+p*-p, means a better competitive 

position for domestic firms, so o, is expected to be positive. At a given 
real exchange rate, higher domestic income means more domesric de- 
mand; higher foreign income means more foreign demand, so the expect- 
ed signs of o, and o3 are negative and positive, respectively. The interna- 
tional real interest rate is introduced to reflect that the current account is 
the balance between foreign savings and investment, which may both be 
influenced by a real interest rate. A higher foreign rate implies more sav- 
ing and less investment abroad, and thus it should be expected to have a 
negative effect on the Swedish current account balance. The relative price 
of oil is in the equation as a proxy for the price of imported raw materi- 
als. The expected sign is negative. 

The complete model as written down in equations (4)-(7) has a shorr- 
run solution for the real wage rate, (un)employment, the change in the 
inflation rate (the expectational error) and the current account, condi- 
tional on all exogenous variables, the real exchange rate and the level of 
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demand.25 The latter two variables are assumed to be determined by an 
open-economy IS-LM type sub-system (which is not modelled explicit- 
ly) in the short run. This system consists of an ordinary LM-curve, an IS- 
curve augmented with the real exchange rate and an equation for uncov- 
ered interest rate parity. Together, these equations determine the real ex- 
change rate and output (demand) as functions of fiscal and monetary 
policies, the foreign real interest rate, expected inflation and the long-run 
equilibrium real exchange rate.26 

In long-run equilibrium, we require a constant inflation rate and cur- 
rent account balance. The system then determines equilibrium values of 
the real wage rate, unemployment, aggregate demand and the real ex- 
change rate. It should be noted that according to our model, fiscal and 
monetary policies thus do not influence the long-run position of the 
economy. The interpretation is that they have to adjust so as to be consis- 
tent with the equilibrium conditions imposed on the model. 

In order to derive estimates of the equilibrium unemployment rate, 
the following strategy is followed below. First, dynamic counterparts to 
the structural equations (4)-(7) are estimated. Second, the long-run static 
equations are derived from the estimated dynamic equations. Third, the 
solution to this system when the change in the inflation rate and the cur- 
rent account are set to zero gives the estimated equilibrium unemploy- 
ment rate. 

3. Data and estimation 

The data used are annual observations for the period 1960-1993.27 'The 
level of aggregation is the total economy. The main data source is Swed- 
ish National Accounts Statistics. Most or' [he variables used are standard 
series, but some are not. A description of the data is given in Appendix A. 

Analysts of empirical relations between macro variables always have a 
delicate choice to make as to the sampling frequency of the data used. 

25 Actually, there is a fifth equation in the model, the definition of the labour force. This 
equation is used to eliminate private employment from equation (6). 
26 The latter three variables enter the model through the interest rate parity condition. For 
the details of a sub-system like the one discussed in the text, see Layard etal. (1991, Ch. 8). 
The IS-LM system also naturally suggests instruments to use in the empirical estimations. 
27 Many variables are available for a longer time period, but the wage rate for the private 
sector and all data pertaining to employment cannot be traced back further than to 1960. 
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Ceteris paribus, both long time periods and many observations are desir- 
able properties of time series. O n  one hand, quarterly data give many ob- 
servations, but a shorter time span than annual data. This means that a 
greater proportion of quarterly observations fall in recent time periods. 
This might be a desirable property if one believes that underlying reia- 
tionships have chaiiged over time and if one is interested in projections 
for the near future. O n  the other hand, the shortness of the observation 
period when using quarterly data means that relationships between vari- 
ables in lower frequency bands ("long-run" relations) are hard to identify. 
My main reason f'or having chosen annual observations, though, was a 
strong suspicion of measurement errors in many quarterly time series. 

As is well known by now, there are problems involved in identifying 
the wage equation in models of the type used in this This derives 
from the fact that in the general wage-bargaining model all factors that 
shift the price-setting (or labour-demand) schedule ought also to affect 
the wage-setting schedule. Thus, there is a problem of imposing restric- 
tions on the wage equation (that is, motivating why certain variables 
should be omitted from this equation). Hence, there is always a risk that 
parameters in estimated wage equations are actually linear combinations 
of parameters of both wage-setting and price-setting equations. If the 
main interest lies in identifying the wage equation, this is a serious prob- 
lem. The focus of this paper, however, is on unemployment. For this pur- 
pose the crucial question is whether the model has a solution for unem- 
ployment or not, and this modei indeed has one. It can aiso be shown 
that the solution is invariant to adding multiples of the price-setting 
equation to the wage-setting schedule. For the purpose of analysing the 
determinants of unemployment, as opposed to the question concerning 
wage setting, identification is thus not crucial. As a check for robustness, 
however, I also estimated a reduced form for the unemployment rate. 
These estimates are presented as a complement to the estimates of the 
structural equations. 

As has been noted above, the estimated model is dynamic. The dy- 
namics are admittedly of an a d  hoc nature. The general strategy was to in- 
corporate prior information from univariate unit root tests into the theo- 
retical model. Basically, this procedure suggests where to expect relation- 
ships between variables in ievels and first-difference forms, respectively. 
This is a necessary step if one wants to avoid problems of inference relat- 

28 See e.g. Bean (1994), Layard etal .  (1991) or Manning (1993). 
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ed to unbalanced and spurious regression models.29 The reduced-form es- 
timates derive from a specification search, where the starting point is to 
include all exogenous variables suggested by the theoretical model. The 
search amounts to eliminating all insignificant variables as long as tests 
do not indicate specification problems (serially correlated residuals, pa- 
rameter instability, etc.). 

The structural model was estimated using two-stage least squares 
methods. Although the principal problems of identification should be 
kept in mind, formal identification is achieved. The instruments used in- 
clude some foreign demand and price variables, some domestic policy 
variables and measures of technical efficiency and the capital-labour ra- 
tio? Also in the structural model, insignificant variables were eliminated 
by similar procedures as in the reduced-form estimations. 

4. Results 

The estimated dynamic model is reproduced in Appendix B. The corre- 
sponding long-run equations are given below: 

w-p = -0.40 - 0.05Au- 0.65A2p + 1.44(n-I) + 0 . 1 3 ~ -  0 . 5 0 ~  t 

Most parameters have the expected signs; the notable exceptions both 
pertain to the price-setting equation. The mark-up should according to 
theory depend negatively on inflation surprises, whereas the estimate in- 

29 An equation is said to be unbalanced when the orders of integration on the left- and 
right-hand sides do nor coincide. A stationary variable is integrated of order zero, a non- 
stationary variable that can be made stationary by taking first differences is integrated of 
order one and so on. A regression using variables which are integrated of the first order on 
both the left-hand and right-hand sides is said to be spurious. Test statistics do not have 
standard distributions in either case, see e.g. Banerjee etal. (1993). 
30 A comprehensive list of instruments is included along with the printout of the estimat- 
ed model in Appendix B. 
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Figure 6. Tax wedge between vdue added at producer prices 
and at factor cost 1960-1993 

Source: See Appendix A. 

dicates a rather strong effect in the opposite direction. This casts some 
doubts on whether the term actually captures what it is supposed to. The 
sign on the (net) tax wedge between vaiue added at producer prices and 
at factor cost is also surprising. Taken at face value, the estimate implies 
that a one percent decrease in this wedge (higher government subsidies to 
the business sector) causes the long-run mark-up of producer prices on 
wage costs to increase by 11 per cent. It is not clear what this estimate 
captures. Some lead can be obtained from Figure 6, which plots the series 
for the wedge. It should be noted that the wedge falls (subsidies increase) 
both between 1974 and 1982 and from the end of the 1980s and on- 
wards, whereas there is an increase (lower subsidies) during most of the 
1980s. This development does suggest that the variable may actually cap- 
ture cyclical demand over and above the output gap variable: a higher 
price-wage mark-up at a given output gap (employment rate) is synony- 
mous with lower ourput and employment at a given real wage, Le., a left- 
ward shift of the labour demand schedule. Another possible explanation 
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is that the wedge variable actually acts as a proxy for the degree of com- 
petitive pressure. If this interpretation is correct, higher subsidies (a lower 
wedge) would signal less of competitive pressure and raise the mark-up. 
Especially the development between 1974 and 1982 (a rapid rise in net 
subsidies) lends some support to this interpretation. It is well known that 
industrial policies over this period involved subsidising weakly perform- 
ing firms. One might also hypothesise that the wedge variable captures 
the accommodative stance of fiscal policies, i.e., the degree to which poli- 
cies are expected to counteract the adverse employment effects of supply- 
side wage shocks. 

The long-run coefficients on productivity in price-setting and the wage- 
setting equations are restricted to minus and plus unity, respectively. These 
restrictions are not rejected at conventional significance levels. The 
implications are that unemployment is independent of labour productivity 
and that the wage share of value added is constant in the long run. 

In the wage-setting equation, neither the replacement ratio in the UI 
system nor the measure of tax progressivity produced significant coeffi- 
cients. This might reflect an absence of effects, but it is in my opinion 
equally likely that the reason is related to the general problem of identify- 
ing separate effects of many (often collinear) variables in short time series. 

The model cannot be explicitly solved for the unemployment rate. I 
circumvented this problem in the following way. First, equation (6') was 
used to eliminate the demand pressure variable from equations (4') and 
(7'). Then, equation (7') was used to eliminate the real exchange rate 
from equations (4') and (5'). In the next step, equations (4') and (5') 
were solved for terms in (n-I) and (np-log(L-Ng)) as functions of all the 
exogenous variables, the current account and the change in inflation. In 
equilibrium, the latter two variables are set to zero. The equilibrium rate 
of change in open unemployment plus participation in programmes ("to- 
tal unemployment") as a fraction of the labour force can subsequently be 
solved for in terms of rates of changes in all the exogenous variables (in- 
cluding public employment) using a linear approximation. Finally, the 
rate of change in total unemployment is distributed between changes in 
open unernployment and participation in programmes using the rate of 
change in y, the share of the jobless placed in programmes. As the com- 
putations involve linearisations, they are less accurate, the greater the 
rates of change. Errors of approximation also accumulate over time. 
Thus, as the focus of interest is on the last few years, I concentrate on the 
development since 1990. The computed rate of change in equilibrium 
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Table 1. Annual rates of change in equilibrium unemployment 
and its determinants 1991-1993 

Effect of change in 199 1 1992 1993 

(Y-j )* 0.22 0.08 0.09 

Total change 0.34 0.14 0.26 

Tbtal change less effects 
from foreign demand 0.12 0.06 0.17 

-- 

unemployment since 1990 and its proximate determinants are repro- 
duced in Table 1. 

A number of interesting features stand out in the table. First, labour 
market programmes (y) and public employment (ng) make modest con- 
tributions to the total change in the first two years. However, the net ef- 
fect in 1993 amounts to a 12 per cent increase in equilibrium unemploy- 
ment. For labour market programmes, the net effect reflects the fact that 
the direct effect of lifting people out of open unemployment dominates 
the indirect wage raising effect, Public employment also raises wage pres- 
sure through its effect on the employment rate in equation ( 5 ' ) .  This ef- 
fect pushes the equilibrium rate upwards. In addition, there is a channel 
working through "Okun's law" (equation (6')): higher public employ- 
ment means higher demand pressure. Higher demand pressure increases 
the price mark-up on wage costs according to the price-serting schedule 
(4'). Given the estimates, this latter effect dominates the former in equi- 
librium (partly because the current account is rather inelastic with respecr 
to domestic demand according to equation (7')), so the fall in the public 
employment share in 1992 and 1993 raises equilibrium unemployment. 

Second, although the tax wedge (6) between the consumption reai 
wage and the product real wage has a non-zero long-run effect, even the 
rather rapid fall in the wedge in 199 1 did not lower the equilibrium rate 
by more than 6 per cent (assuming equilibrium unemployment in 1990 
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to equal 3.5 per cent, this amounts to 0.2 percentage points). 
Third, the rapid rise in the unemployment rate itself (Au) put a brake 

on the rise in the equilibrium rate in 1991, but has since then not had 
much effect. 

Fourth, the influence of foreign variables derives mainly from the 
changes in foreign cyclical demand (y- j )* .  As it is not unreasonable to 
define equilibrium given "normal" demand conditions in the rest of the 
world, the bottom line of Table 1 gives the changes in the equilibrium 
unemployment rate at constant cyclical foreign demand. As is clear from 
the table, this affects the results substantially. Both in 1991 and 1992, the 
drop in foreign cyclical demand accounts for more than half of the net 
increase in the equilibrium rate. Also in 1993 the increase is reduced sig- 
nificantly if the effect from foreign demand is set to zero. The obvious 
implication is that much of the increase in Swedish (equilibrium) unem- 
ployment is driven by the international recession of the early 1990s. 

Fzfih, the most troublesome feature of the results is the strong estimat- 
ed impact of the tax wedge (7) between value added at producer prices 
and at factor cost. As discussed above, it cannot be ruled out that this ef- 
fect captures cyclical demand, although here it is regarded influencing 
equilibrium unemployment. 

Given the estimated change in the equilibrium unemployment rate re- 
produced in Table 1 and a "guesstimate" of the rate in 1990, it is easy to 
compute estimates of subsequent levels of the equilibrium rate of unem- 
ployment. Four such estimates are reproduced in Table 2. The estimates 
differ in the level chosen for 1990 and in whether or not changes in for- 
eign cyclical demand are accounted for. The guesses about the level in 

Table 2. Estimates sf the equilibrium unemployment rate - 

1990-1993 

Level at actual foreign demand 0.030 0.042 0.048 0.063 

Level at unchanged foreign demand 0.030 0.034 0.036 0.043 

Level at actual foreign demand 0.035 0.049 0.057 0.073 

Level at unchanged foreign demand 0.035 0.039 0.042 0.050 

Note: The levels in 1990 are "guesstimates", the levels in subsequent years are computed 
using the rates of change from 79ble 1 at actual and unchanged foreign cyclical demand, 
respectively. 
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Figure 7 .  Equilibrium unemployment rate from reduced-form 
unemployment equation 1965-1993 

1990 are, of course, somewhat arbitrary. The two alternatives used are 3 
and 3.5 per cent, which are both above the NAIRU and NAWW esti- 
mates in Figure 4 as well as the rate predicted by the reduced form (see 
Figure 7). 

The general impression given by the table is that the results indicate a 
significant rise in the equilibrium rate of unemployment taking place in 
the early 1990s if we assume that the tax wedge between value added at 
producer prices and factor cost reflects "structural parameters" rather than 
cyclical demand. However, given the guesstimates for 1990, even in this 
case the equilibrium level does not reach the actual level in 1993. 

The equilibrium unemployment rate derived from the reduced-form 
unemployment equation is displayed In Figure 7. The reduced form was 
found by regressing unemployment on exogenous variables and (some) 
instruments from the structural model with one important proviso: in or- 
der to make the distinction between unemployment and equilibrium un- 
employment, the current account and the change in inflation rate were 
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included among the  regressor^.^' The latter, however, was never close to 
significant, and has consequently been dropped. The current account was 
only significant differenced, implying an absence of a long-run relation- 
ship with unemployment. The estimated parsimonious reduced-form 
equation is: 

Equation (8) deserves a few comments. (i) As accommodation through - 
labour market policies enters the equation differenced, the long-run ef- 
fect of labour market policies on open unemployment equals zero. In the 
short run, programmes do, however, lower both open and total unem- 
ployment. (ii)  he signs are, with the exception of the sign of the oil- 
price effect, as expected. One possible conjecture is that much of the con- 
tractionary effect of an oil-price increase actually works through the for- 
eign demand variable. The negative estimated effect of lagged oil prices 
might then capture policy reactions triggered by the development of 
world oil prices. (iii) The rather strong effect of the benefit replacement 
ratio is notable, as that variable was found to be insignificant in the esti- 
mated wage-setting equation. This highlights the problems of identifying 
separate effects of several collinear variables. (iv) The point estimate of 
the short-run effect of changes in the current account implies that an in- - 
crease in the current account amounting to one percentage point of GDP 
increases unemployment by about 6.5 per cent (which at 5 per cent open 
unemployment translates into about 0.3 percentage points). 

the current account and the change in the fraction of the jobless in pro- 
grammes (A y) set to zero: 

3' The principle was to include instruments suggested by the IS-LM model as determi- 
nants of the real exchange rate and aggregate demand. The complete regression printout is 
reproduced in Appendix B. 
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The general picture conveyed by the figure for the period until 1990 is 
very similar to the NAIRU and NAWRU estimates presented in Section 
2: the series displays only small fluctuations in the neighbourhood of 
1.5-3 per cent. The development from 1990 and onwards, on the other 
hand, qualitatively resembles the results from the structural model. This 
resemblance notwithstandtng, it is important to note that the direct esti- 
ILL mates of rhe reduced form point to a different set of variables driving the 
results. O n  one hand, the tax wedge between producer prices and factor 
cost which, according to the structural model, was the most important 
factor beh~nd  the recent rise In equil~brium unemployment, is not even 
close to significance in the reduced form. O n  the other hand, the replace- 
ment ratio in the UI system, which was never found significant in the 
wage-setting equation, exerts the expected upward pressure on the equi- 
librium unemployment rate according to the reduced form. It is also 
noteworthy that the reduced form allocates much of the driving force to 
foreign demand. Setting foreign cyclical demand equal to zero, the model 
still predicts an increase in the equilibrium rate between 1990 and 1993, 
but now only from 1.8 to 3.0 per cent. As this is driven entirely by falling 
oil prices, one might feel somewhat sceptical about the result. 

5. Conduding comments 

Is Sweden, unlike the rest of Western Europe, likely to be abie to avoid 
persistently high unemployment? The upshot of the evidence presented 
here, although admittedly shaky, is that some optimism seems warranted. 
I have surveyed evidence of similarities and differences between Sweden 
today and the rest of Western Europe, including Sweden, in the 1980s. 
Such comparisons do not lead to any clear-cut conclusions, so there is 
definitely a market for more empirical analysis. 

Using a highly aggregated macroeconomic framework, this study 
presents new evidence on the development over time of the Swedish equi- 
librium unemployment rate. 'This rate is defined as the unemployment 
rate that the estimated version of the model predicts conditional on cur- 
rent account balance and the absence of inflationary surprises. One inter- 
pretation of the results is that equilibrium unemployment has risen in the 
first years of the 1990s. If we take the results at face value, the rise could 
be of the order of' magnitude of 1-4 percentage points between 1990 and 
1993, which appears far smaller than the "normal" European rise In equi- 
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librium unemployment. It is also below the increase (6.6 percentage 
points between 1990 and 1993) of actual Swedish unemployment. To the 
extent that my structural variables - notably the wedge between value 
added at producer prices and at factor cost - actually reflect demand vari- 
ables, my estimates of the rise in equilibrium unemployment may, how- 
ever, be biased upwards. In all, this suggests that there may be good rea- 
sons for optimism regarding future unemployment developments. 

The results should naturally be treated with caution. I therefore con- 
clude by mentioning some obvious limitations of the analysis. 

(i) Even though the estimated equations generally seem to characterise 
the data fairly well, the model is very small. Although this has the benefit 
of making the model transparent, it is certainly accomplished at the cost 
of neglecting potentially important relationships. 

(ii) Although both the structural and reduced-form estimates produce 
reasonably similar estimates of how equilibrium unemployment has de- 
veloped in recent years, they do not agree on the causes. This points to a 
general problem of model selection when time series are short and many 
variables singled out by theory are highly correlated. 

(iii) As pointed out on several occasions, there is great uncertainty as to 
exactly what the wedge between value added at producer prices and at 
factor cost really captures. More fundamentally, it is crucial for the inter- 
pretation of the results whether the variable is a proxy for cyclical or 
structural influences. If the former is the case, then the increase in equi- 
librium unemployment is very modest. This raises the following prob- 
lem: if, as the survey evidence reviewed in Section 1 indicates, only minor 
structural changes in the Swedish labour market have taken place, then 
models of the kind used in this study perhapsby necessity will allocate 
most of the observed changes in unemployment to cyclical factors. Per- 
haps another type of modelling is needed to catch hysteresis phenomena 
arising from the interaction between unchanged institutions and a large 
demand shock such as the one recently experienced. 

(iv) There is considerable uncertainty as to whether estimates based 
mainly on a long period with very low unemployment rates can be used 
to predict the future development starting in a situation with high unem- 
ployment. 
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Appendix A. The data 

The series on deviations Ji.om full employment output (y-7) was derived 
using a Whittaker-Henderson filter, which basically decomposes the vari- 
ations in a given time series into trend and cycle (see e.g. Danthine and 
Girardin, 1983).  The real exchange rate (c)  andforeip demand (y-j;)* 
variables both involve weighing together variables from a large number of 
countries. The weights used are in all cases from the IMF MERM model. 
The real exchange rate is defined in terms of consumer prices, and the 
foreign demand variable was derived ir., the same way as the deviations 
from Swedish full employment output. The capital stock and the index of 
technical eficiency (which are used to instrument productiviryj are borh 
updates of Bengt Hansson's estimates (Hansson, 199 1, and Bergman and 
Hansson, 1992). The labour market programmes include relief work, re- 
training, youth programmes, recruitment subsidies and job introduction 
projects. The labourforce was not taken from labour force surveys; in- 
stead it was generated as the sum of private employment, public employ- 
ment, unemployment and participants in programmes (those not consid- 
ered employed in the statistics). The replacement ratio, (r,,), is defined as 
the ratio between the maximum before-tax unemployment compensation 
for a member of an insurance fund and the wage income on a weekly ba- 
sis (average weekly hours times the average wage rate). The maximum, 
rather than the average, level of compensation was chosen to reflect the 
fact that the median union member in ail probability faces this level. A 
similar line of reasoning lay behind the decision not to weigh together 
cash assistance benefits (CA) with the cornpensarion level of the insu- 
rance fund member: the union member is always insured. Progressive tax- 
es mean that there is a slight difference between before-tax and after-tax 
replacement ratios, but since the difference is slight, it has been neglect- 
ed. The wedge (8) between product and consumption real wages was 
computed using payroll tax rates for blue-collar workers and an estimated 
average income tax rate for a labour union member. Net taxes, (txne), were 
computed using the change in government debt and the nominal value of 
government consumption and investment: Tx-Tr = Cg+Ig-A GD, where 

Tx and Tr are taxes and transfers, respectively; thus, Tx-Tr net taxes, C:, 
and Ig are government consumption and investment, respectively, and 

GD is government debt. 
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List of variables 

c e+p:-pc real exchange rate, defined as above. Sources: ex- 
change rates, foreign consumer prices and weights: 
Bank of Sweden. Swedish consumer prices: Statistics 
Sweden. 

tax wedge between value added at producer prices 
and at factor cost, computed as ratio between value 
added at producer price and at factor cost. Source: 
Statistics Sweden, National Accounts Statistics. 

g 

txne 

index of technical efficiency ("Solow residual") in 
the private sector. Sources: Bergman and Hansson 
(1992), own computations. 

capital stock in the private sector. Sources: Hansson 
(1991), own computations. 

labour force less public employment. Sources: la- 
bour force: see list of variables; public employment: 
Statistics Sweden, National Accounts Statistics. 

real public consumption and investment. Source: 
Statistics Sweden, National Accounts Statistics. 

net taxes as fraction of potential nominal GDT), de- 
fined as above. Sources: Riksgaldskontoret (public 
debt), Statistics Sweden (nominal public expendi- 
tures) 

(y-Y)* foreign cyclical demand. Whittaker-Henderson fil- 
tered series of MERM-weighted foreign GDI? 
Sources: CEP-OECD data base (GDP 1955-1990), 
OECD Main economic indicators (GDP 
1990-1993), Bank of Sweden (weights). 

short-run real German interest rate. Sources: Bank 
of Sweden (consumer prices, short-term interest rate 
1963-1 992), IFS (short-term interest rate 
1955-1962, 1993). 

relative price of oil (relative to p*). Sources: IFS, Per 
Jansson. 



UNEMPLOYMENT - IS SWEDEN STILL D I F F E R E N T ?  Anders Forslurid 

tax wedge between real product and consumption 
wages. Sources: NIER (payroll taxes), Statistics Swe- 
den, National Accounts Statistics (VAT), own com- 
putations (average income tax rates). 

public employment. Source: Statistics Sweden, Na- 
tional Accounts Statistics. 

labour force. Sources: Statistics Sweden, National 
Accounts Statistics (private and public employ- 
ment), Statistics Sweden, Labour force sulveys 
(open unemployment), National Labour Market 
Board (participation in labour market programmes). 

benefit replacement ratio, defined as above. Sources: 
National Labour Market Board - the insurance 
unit, own computations. 

y= In(RI(K+ U)) fraction of the jobless placed in labour market pro- 
grammes. Sources: National Labour Market Board 
(participation in programmes), Statistics Sweden, 
Labour force surveys (open unemployment). 

E-. ln(1-M)l(l-T) elasticity of post-tax income with respect to pre-tax 
income. Sources: own computations (T), Locking 
(1994). 

implicit price deflator for value added in private sec- 
tor at producer price. Source: Statistics Sweden, Na- 
tional Accounts Statistics. 

hourly wage cost in private sector. Sources: Statistics 
Sweden, National Accounts Statistics (wage sums, 
hours worked), NIER (payroll tax rates). 

real value added per hour worked in the private sec- 
tor. Source: Statistics Sweden, National Accounts 
Statistics. 

domestic cyclical demand (Whittaker-Henderson 
filtered real private sector value added). Source: Sta- 
tistics Sweden, National Accounts Statistics, own 
computations. 
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employment (private plus public); includes both 
employed and self-employed in the private sector. 
Source: Statistics Sweden, National Accounts Statis- 
tics. 

employment in private sector. Source: Statistics 
Sweden, National Accounts Statistics. 
current account balance relative to trend nominal 
GDP. Sources: Bank of Sweden (current account 
balance), Statistics Sweden, National Accounts Sta- 
tistics (nominal GDP),  own computations. 
number of openly unemployed. Source: Statistics 
Sweden, Labour force surveys. 
number of participants in labour market pro- 
grammes, as defined above. Source: National La- 
bour Market Board. 

Appendk B. The estimated models 

The estimated parameters are reproduced along with some test statistics 
of the model underlying the static equations used to compute the equilib- 
rium unemployment rate as well as the reduced-form equation for unem- 
ployment. 

The structural model 
The structural model was estimated using a two-stage least squares esti- 
mator and the price- and wage-setting equations were estimated under 
the assumption that the error terms follow first order autoregressive pro- 
cesses. The corresponding parameters of residual serial correlation are 
B(15) and C(13), respectively. 

Instruments: const, z(-~), Ap*, Ap*(_,), dGl), ac2), (k-%p)(-l), (k-ep)(-2), 

g(-]), t~ne(-~) ,  (y-j)*(-l)t (y-j)*(-2)> Poi]> P~,I(-I)? i*> @(-2)3 (ng-4-2), 
YU(-l), ?'(-I)> n(-2). 

Estimation period: 1962-1993. 
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Table B.1 The estimated parameters of the structural model 

Coefficient Std. Error T-Sratistic Prob. 

B(1) 0.036 0.024 1.509 0.135 
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Price-setting equation: 

A(p-w) = B(1) + B(2)q(-l)  + B ( ~ ) T ( - , )  + B(2)(p-w)(-,) + B(5)A2p + 

B(G)(y-y ) ( - I )  + m9(-,) + B(9)A (y-y  I(-,) + B(12)A q + 

B(13)A q(_,) + [ A R ( l )  = B(l5)I 
Observations: 31, R-squared: 0.9977, Adjusted R-squared: 0.9968, S.E. of regression: 
0.0156, Durbin-Watson stat: 2.38. 

Wage-setting equation: 

Observations: 31, R-squared: 0.9971, Adjusted R-squared: 0.9958, S.E. of regression: 
0.0177, Durbin-Watson stat: 2.08. 

"Okuni Law " equation: 

(y -7)  = F ( 1 )  + F(2)(y-y)(- ,)  + F(3)(y-y)(-2) + F(5)(np-np) + 

F(6)(np-%)(-l, + F(7)(np-np)(-2) 
Observations: 32, R- quar red: 0.8517, Adjusted R-squared: 0.8232, S.E. of regression: 
0.0140, Durbin-Watson stat: 2.07. 

Current account equation: 

ca = I ( ] )  + I(2)c + I ( 3 ) ( y - j ) *  + 1(4)i* + I(5)pOil + I(G)(y-j)(- , ,  + 

I(7) ( ~ - j ) ( - ~ ,  + ( ~ - j ) ( - ~ )  
Observations: 32, R-squared: 0.5978, Adjusted R-squared: 0.4805, S.E. of regression: 

The static equations were derived assuming that all adjustments to im- 
plied steady states have taken place; the only exceptions were that I did 
not eliminate the change in the inflation rate and the unemployment 
rate. 

The reduced-form model 

The reducedformfor unemployment was also estimated by two-stages least 
squares. The results are given below. 
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Dependent variable: A (u - - l )  
Estimation period: 1962-1 993. Observations: 32. 
Instrument list: const, ( ~ - j ) * ( "  to ro - I  1' 8-21, ru(-2)' i?o to -21, @(-2)j 

A .?-I), txne(-2), e(-1 to -2)' P$ to -2)' Z(-l to -2)' E(-2). 

Table B2. The estimated paameters s f  the seduced form model 

Variable Coefficient Std. Error t-Staristic I'rob. 

R-squared: 0.7495, Adjusted R-squared: 0.6894, S.E. of regression: 0.1342, Akaike info 
criicriori: -3.826, Schwairz criterion:-3.505, F-statisric: 13.1 12, Durbin-Watson stat: 
1.78, Prob(Fstatistic): 0.000001. 
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