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Abstract

Okun’s law - the relationship between unemployment and output - is one of the best known
empirical regularities in macroeconomics. It is an important relationship because the way in
which unemployment reacts to changes in output has implications for labour market and
monetary policies and for forecasting. Most specifications of Okun's law assume a symmetric
relationship: expansions and contractions in output have the same absolute effect on
unemployment. In this paper, we test this assumption against the alternative view that the
relationship is asymmetric. We use New Zealand data from 1978 to 1999 and contemporary
econometric techniques including asymmetric modelling. Our main finding is that changes in
unemployment and output in New Zealand are related in both the long run and the short run

but only if an asymmetric approach is taken.
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1. Introduction

Okun’s law - the relationship between unemployment and output - is one of the best known
empirical regularities in macroeconomics (Okun 1962). It is an important relationship
because the way in which unemployment reacts to changes in output has implications for
labour market and monetary policies and for forecasting. Okun equations have been
estimated for many countries. (See, for example, Attfield and Silverstone 1998, Kaufman
1988, Moosa 1997, Palley 1993 and Prachowny 1993 and Weber 1995).

Most specifications of Okun's law assume a symmetric relationship, that is, expansions and
contractions in output have the same absolute effect on unemployment. In this paper, we test
this assumption against the alternative view that the relationship is asymmetric. We use New
Zealand data from 1978 to 1999 and contemporary econometric techniques including
asymmetric modelling. Our main finding is that changes in unemployment and output in
New Zealand are related in both the long run and the short run but only if an asymmetric
approach is taken. Sections 2 and 3 outline Okun’s law and its estimation, respectively.
Section 4, 5 and 6 test for asymmetry, unit roots and cointegration while Section 7 provides
estimates of the error-correction model. Section 8 concludes the paper.

2. Okun’s Law

A typical textbook presentation of Okun’s law is:

AU=a+bAY—Y b<0 )

where
AU = annual percentage point change in the unemployment rate
AY/Y = annual percentage change in real output.

Figure 1 is a scatter plot of AU against AY/Y using quarterly New Zealand data for the 20
year period from 1979:1 to 1999:1. Equation 2 is an OLS estimate of equation 1 (where the
brackets enclose the t-statistic). It is illustrated as the trend line in Figure 1.

AU =11- 04 &Y R2 =0.61 @)
a2y Y

Several insights are typically drawn from equation 2 and Figure 1. The most important

insight relates to b or ‘Okun’s coefficient’. It says that a one percent change in output is
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associated inversely with a 0.4 percentage point change in unemployment. Equation 2 also
indicates that in the absence of output growth, unemployment will increase around one
percentage point, while the rate of growth required to prevent unemployment from rising is
around 2.75 percent.

Figure 1. Unemployment and Output in New Zealand 1979-99
Annual Changes, Seasonally Adjusted
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Source: Data Appendix.

The reason for the less than proportionate change in (un)employment, argued Okun, is that
changes in output are also associated with changes in participation, labour hours and capital
utilisation. Prachowny (1993), using a production function in natural logs, shows that Okun’s
argument can be derived from a production function whereby either employment or

unemployment (the labour force divided by employment) enters the function. In particular, let

Ye =a(ky +¢) + BOn + ) +1 + & 3)
=ak +c) + Byl —u) + ] +1 + &
where
real output
capital input
capital utilisation
number of workers (labour force less number unemployed)
average hours worked
labour force
unemployment rate (I-n)
disembodied technological progress
output elasticities
error term.
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Equation 3 shows that labour services has three components: the labour force (l;), the
unemployment rate (u) and hours worked (h;). The substance of Okun's law is to say that co-
movements in output (y) and unemployment dominate any adjustment in capital and its
utilisation (k; + c;), the labour force, hours worked and technological progress (). Okun's
relationship, as specified by Prachowny, comprises a long run and a short run, while Attfield
and Silverstone (1998) show that Okun's coefficient can be interpreted as the slope coefficient

in the cointegrating regression between output and unemployment.

3. The Basic Approach to Estimation

Figure 2 shows the log of the quarterly unemployment rate (log u) against the log of real

output (log y) between 1978 and 1999. The relationship is clearly non-linear.

Figure 2. Unemployment and Real Output in New Zealand 1978-99
Natural Log Scales, Quarterly, Seasonally Adjusted
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Source: Data Appendix.

Since log u and log y (hereafter u and y) are potentially non-stationary variables, the
relationship between them has to be estimated using the cointegration approach. This
presupposes that there is a long-run and a short-run relationship between the variables which,
given that n = 2, implies that there is, at most, a single long-run relationship between u and vy,
that is:

U =By +Biy: + Bot +& (4)



where the time trend (t) is included to take account of long-run linear growth which the model
cannot explain. (One reason for putting u; on the far left of equation 4 is that subsequent tests
establish that y; is weakly exogenous). Assuming u; and y; are both I(1), then Engle and
Granger (1987) show that cointegration exists if & ~ 1(0). The long-run model set out in
equation 4 is associated with a short-run error-correction model (ECM) based on symmetric
adjustment, with the second-step Engle-Granger test for cointegration based on the OLS

estimate of pin the following regression equation:

If the null hypothesis of no cointegration Hy: o =0 can be rejected in favour of Hy: p <0, then

equations 4 and 5 jointly imply the following ECMs:

A(L)Auy = B(L)AY  ~(L-a7)eci +a @ ~ 1ID(0,5°2) (6a)

A(L)Dy, = B(L)AU, 5 —(L-a,)ec, ; + @ ~ 1ID(0, 0'2) (6b)
where
€Ci_y =& = Uiy — By — BiYi—1 — Bot

and A(L) and B(L) are polynomial lag operators.

Equation 6 implies that any short-run changes in unemployment and output due to
disequilibrium (1-a;) are strictly proportional to the absolute value of the error-correction
term. If, however, adjustment to disequilibrium is asymmetric, then Enders and Granger
(1998) and Enders and Siklos (1999) show that an alternative specification for equation 4 -
called the threshold autoregressive (TAR) model - can be written as:

D& =1 o1& + (1) prEy +Uy v ~1ID(0,02) (7)

where |, is the Heaviside indicator function based on the threshold value 7
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The asymmetric version of the ECM, then, replaces the single error-correction term in

equation 6 (ec.1) with two error-correction terms multiplied by I; and (1-1;) respectively.

Before proceeding to estimate the model implied by equations 4, 7 and 8, it is useful to test

formally to see if u; and y; adjust in an asymmetric pattern with respect to the business cycle.



If our tests show that they are asymmetric, this will provide further evidence in favour of
using the threshold adjustment model of cointegration. It will also ensure that our approach

to estimating Okun’s law is not misspecified.

4. Testing for Asymmetries in u;and y;

The method used to test for asymmetries is based on Sichel (1993). He uses a form of the
test for skewness to consider if the detrended component of a time series variable exhibits
‘deepness’ and/or ‘steepness’ as opposed to following a symmetric pattern over the cycle.
With ‘deepness’ there is an expectation that business cycle troughs will be deeper than
cyclical peaks are tall (although the opposite is possible and can be tested). ‘Steepness’
occurs when business cycle contractions are steeper than expansions, although the form of

this asymmetry can again be tested to see if expansions are steeper than contractions.

The method used to detrend each series follows Speight and McMillan (1998). They use
the structural times-series (STM) approach of Harvey (1985) to decompose u; and y; into

trend and cycle(s). Denoting the trend as u; and y;, it is possible to test (u, —u;)and
(y; —y;) for asymmetries. Following Harvey (1995) and Koopman et al. (1995), a univariate

time-series y; can be modelled as:

Vi = M + O & & ~ NID(0,02) 9)

where 4 is the trend and ¢ is the cycle. The seasonal component and (potential) first-order
autoregressive components are omitted, the former since the data are seasonally-adjusted. The

trend is specified in stochastic form with slope £ that also can vary stochastically.

My = g * Brg T 10 1 ~ NID(0, o3 (10)
B = Bt + < {y ~NID(0,0%) (11)
The cycle is given by
o | CosA, sinA; || ¢4 Ki
LbJ - ’0¢{—sin A. COSA; }L}{‘_l} ¥ |:Kt*} (12)

where 0 < py< 1 is a damping factor, A. is the frequency of the cycle in radians (where 277A.
defines the period of the cycle). x, and «; are two mutually uncorrelated NID disturbances

with zero mean and common variance, o2.



The model hyperparameters ( ag,ag,ag,a,é ' Pps ;) can be estimated with STAMP (see

Koopman et al. 1995) using the Kalman filter, with associated state space form used to
construct estimates of the unobserved components (4, ¢, and ). The results for u; and v,
based on imposing no prior restrictions and using seasonally adjusted data from 1978:1 to
1999:1, are presented in Table 1. Figures 3 and 4 show actual unemployment and real output,
respectively, and their associated STM and Hodrick-Prescott trends.

Table 1. Structural Time Series Estimates

Hyperparameters Log Unemployment Rate? (uy) Log Real GDP® ()
a2 (x100) 2.7124 0
o7 (x100) 0 0
a(% (x100) 0.6895 0
Cycle 1
o2 (x100) 1.2698 0.1169
Os 0.9896 0.9647
Ac 0.6015 1.1550
2714 (in years) 2.6115 1.3600
Cycle 2
o2 (x100) 1.6666 0.2029
Os 0.9946 0.9677
Ac 0.1896 0.5929
2714, (in years) 8.2866 2.6493
Cycle 3
o2 (x100) - 0.5025
o - 0.9862
Ac - 0.1305
2714, (in years) - 12.0398
Diagnostic Tests
Standard error 0.0517 0.0069
Normality x*(2) 1.0740 0.7122
Heteroskedasticity F(26, 26) 0.6690 0.7550
Durbin-Watson 1.885 1.751
Box-Ljung Q-statistic x(6) 10.74 7.400
R2 0.992 0.996
R2 (based on differences) 0.590 0.570

#  Slope dummies starting in 1985.3 and 1988.4 and dummies for outliers in 1978.4, 1980.2, 1983.1,
1983.4 and 1985.2 were included.

b A slope dummy starting in 1985.4 and outlier dummies for 1980.4, 1981.1, 1983.4, 1984.1 and
1986.4 were included.



Figure 3. Unemployment in New Zealand, Seasonally Adjusted, 1978-1999
Actual and STM and Hodrick-Prescott Trends, March Years, Percent
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Figure 4. Real GDP in New Zealand, Seasonally Adjusted, 1978-1999
Actual and STM and Hodrick-Prescott Trends, March Years, $billion
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Source: Data Appendix

Table 1 shows that u; has a fixed (rather than stochastic) level but a stochastic slope.
Koopman et al. (1995) refer to this special case as a ‘smooth trend’. (See Figure 3). In
contrast, the output series (y;) has both a fixed level and slope and therefore the trend

component in the model is deterministic. (See Figure 4). The variance of output, o2, is zero.
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In such cases it is possible to test if the corresponding trend and slope parameters in the state
are zero. For the output model, both parameters are significantly different from zero. The
trends obtained from the STM approach are shown in Figures 3 and 4 and compared to the
corresponding trends obtained when using the Hodrick-Prescott (1980) filter. The latter is

very close to fitting a natural cubic spline with bandwidth 1600.

In the unemployment model, two cycles were obtained with periods of 2.6 and 8.3 years.
There are three cycles in the output series, one very short at 1.4 years, a second cycle at 2.6
years, and a much longer cycle of over 12 years. Both models are correctly specified as
shown by the various diagnostic tests reported in Table 1. The resulting composite cycles for
ur and y;, when detrended and expressed as (u; —u;)and (y, —y;), show a high degree of

correspondence as indicated by Figure 5.

Figure 5. Cyclical Unemployment and Real GDP in New Zealand, 1978-99
Quarterly, March Years
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Source: Data Appendix.

Having obtained detrended series for each of the variables being considered, and denoting

such a series by x;, we tested for asymmetry using a ‘deepness’ test. This involved regressing

2, = (%~ )3/ o(x)? (13)

on a constant and computing the Newey-West (1987) asymptotic heteroskedasticity and

autocorrelation consistent standard error (using a ‘Parzen window’ of one third of the

Real GDP
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sample). Similarly, the ‘steepness’ test is the same as equation 13, but replacing x; with Ax;.
The results obtained are presented in Table 2. These results suggest that the height and depth
of the unemployment cycle is fairly symmetric, but that there is contractionary steepness
(given that the unemployment cycle is negatively related to the output cycle). In contrast, the
real GDP cycle is typified by negative skewness (hence the trough is deeper than the boom is
tall) and expansionary steepness. Thus for both series, there is evidence of asymmetric

adjustment across the business cycle.

Table 2. Asymmetric ‘Deepness’ and “‘Steepness’ Tests

Variable log z, a.s.e p-value log Az, a.s.e. p-value
Unemployment Rate, u; 0.063 0.062 0.16 0.364 0.042 0.00
Real GDP, y; -0.421 0.092 0.00 0.217 0.043 0.00

5. Testing for Unit Roots in u; and y;

Standard ADF-tests for unit roots are reported in Table 3. They are based on the sequential
testing procedure outlined in Perron (1988) which tests down from the drift plus trend model
to the no drift, no trend model. The results indicate that both unemployment and output are

non-stationary I1(1) series.

Table 3. Augmented Dickey-Fuller Tests for Unit Roots
New Zealand Unemployment and Real GDP, 1978:1-1999:1, Seasonally Adjusted

Variable Test statistic
lag I Ty r
length
Unemployment rate, u; 3 -1.85 -1.87 -0.10
Real GDP, y; 3 -1.92 -0.22 2.45
Au, 3 -3.51" -3.40" -3.317
Ay, 2 -4.82" -4.85" -3.717

Rejects the null hypothesis at ™ 1 per cent and ~ 5 per cent levels, respectively.

Perron (1989) shows that a stationary series around a deterministic time trend that
undergoes a permanent shift during the period under consideration is often mistaken by
conventional ADF-tests as a persistent innovation to a stochastic trend. Thus the recursive,
rolling and sequential approaches developed by Banerjee, Lumsdaine and Stock (1992) are

used to test for unknown shifts in the trend and/or intercept in the ADF-test. The results are
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reported in Table 4. These show that even after allowing for structural breaks in the series, u;

and y:are I1(1).

Table 4. Recursive, Rolling and Sequential Augmented Dickey-Fuller Tests of Unit Roots
New Zealand Unemployment and Real GDP, 1978:1-1999:1, Seasonally Adjusted

Variable Recursive  Rolling Mean-shift statistics Trend-shift statistics
min 7; min 7; Min 1, max F min 7; max F
Ut -2.09 -2.74 -1.83 4.48 -2.11 4.83
Vi -1.87 -3.15 -1.52 511 -1.77 4.59
5% critical value ~ -4.33 -5.01 -4.80 18.62 -4.48 16.30

6. Testing for Cointegration between u; and y;

We have established that the data are non-stationary and tested for structural breaks. Since u;
and y; also follow asymmetric adjustment paths, equation 4 was estimated and the residuals
used to estimate equations 7 and 8. As the threshold value 7 in equation 8 is unknown (and
there is no a priori reason to expect that it should be zero), the procedure suggested in Enders
and Siklos (1999) was used to perform a grid-search. Specifically, the estimated residuals

from equation 4 were sorted in ascending order and called & <é¢; <...<& where T is the
number of usable observations. The largest and smallest 15 percent of the {é{} values were

discarded and the remainder considered as possible threshholds. Equations 7 and 8 were then
estimated for each possible threshold. The model with the lowest residual sum of squares
was chosen in order to obtain the preferred value of 7. Equation 7, with 7equal to 0.006, was
then used to test for cointegration using the t-Max and F-test proposed in Enders and Siklos
(1999).

The results obtained from estimation are as follows, where the brackets t-values. D84:1
is a dummy for 1984:1 to take account of an outlier. If the dummy is removed there is

evidence of non-normality in the regression residuals.

u; =3.9193-0.405 y; +0.003t (14)
(13.4) (-13.3) (18.6)

A& =—0.3011£1_; — 0.054 (1 - I)&_; +0.018 D841+, (15)
(-4.16) (-0.73) (4.35)
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Diagnostics

AR 1-5 F(4, 73) = 1.560; DW = 1.98; ARCH 4 F(4, 73) = 0.233; Normality X*(2) = 0.116

X?% F(5, 75) = 0.826; X*X; F(5, 75) = 0.826; RESET F(1, 80) = 0.05

cointegration t-Max = -4.16** (5% critical value -1.85, Enders and Siklos 1999, Table 6a)
cointegration F-test o=0,=0 F = 8.936** (5% critical value 6.95 , Enders and Siklos 1999, Table 5a)
F-test o = o, F(1, 81) = 11.76** (** rejects at 1% significance level).

Equation 14 shows that the long-run Okun coefficient for New Zealand is -0.41." Equation
15 tests whether equation 14 represents a long-run stationary relationship. The t-Max and
F-tests both reject the null hypothesis of no cointegration at better than the 1% significance
level. Since the Enders and Siklos critical values are based on simulations with no trend in
the long-run relationship (and no dummy for 1984:1 in the DF equation), a Monte Carlo
experiment was conducted with the model structure set by equations 14 and 15, 7 = 0.006,
and u; and y; replaced with two variables constrained to equal random walks. The simulation
was performed 10,000 times using N(0,1) serially uncorrelated pseudo-random numbers. In
common with this type of Monte Carlo experiment, we set the initial values of the two
random walks at zero, and discarded the first 50 observations generated before computing
t- and F-values. The 5% critical value for the t-Max is -2.747, and the 5% critical value for
the F-test is 5.650.

Thus, the model structure used here (especially involving the time trend) does have an
important effect on the size properties of the model, although we are still able to reject at

better than the 1% significance level. Lastly, having established that & ,is stationary, it is

possible to test if oy = 0. This null is strongly rejected and asymmetry is again confirmed.

In comparison, the symmetric Engle-Granger test based on testing the residuals from
equation 14, using equation 5, produced a t-statistic of -2.002 (the MacKinnon 1991, critical
value at the 5% level is -3.898). The dynamic model single-equation test, using the approach
given in Banerjee, Dolado and Mestre (1992), produced a cointegration t-statistic of -1.907
(the critical value at the 5% level is -3.98).% Lastly, the Johansen (1995) approach was used,

with the time trend constrained to enter the cointegration space. The Aqnax and Ayrace tests (that

Moosa (1997) provides estimates for the G7 countries ranging from -0.49 and -0.46 for Canada and
the U.S. to -0.10 for Japan. Most countries had Okun coefficients between -0.38 and -0.49.

This procedure is automated in PcGive (Version 9). See Harris (1995) for details. The long-run
Okun coefficient obtained by solving the dynamic model is -0.330.
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the rank r = 0) were 6.312 and 9.646, respectively.® Neither test can reject the null at better
than the 50% significance level. Imposing the condition that y; is weakly exogenous (by
restricting the weightings matrix a) was accepted. Assuming that a cointegration vector
exists, the Johansen approach produced a long-run Okun coefficient of -0.358 (with an
associated asymptotic t-value of -2.64).

7. Asymmetric Error-Correction Model

Having established cointegration in the asymmetric model, it is now possible to estimate an

asymmetric version of equation 6. The results obtained are as follows:

Auy =0.002- 0.158 1£;_1 +0.036(1— 1)1 — 0.103 Ay;_q +0.248 Auy_4 + 16a
(3.14) (-2.26) (051)( Vét - (-2.74) 4 (a1 % “ (16a)

Diagnostics

R?=0.29; AR 1-5 F(5,73) = 2.026; DW = 2.21; ARCH 4 F(4, 70) = 0.286

Normality ¥*(2) = 0.271; X3 F(8, 69) = 0.944; X*X; F(13, 64) = 0.847; RESET F(1, 77) = 0.729
Chow F(4, 74) = 1.642; Chow F(14, 64) = 0.975; Chow F(30, 48) = 1.360; Chow F(50, 28) = 1.688.

Ay, =0.005- 0.190 1,&, 1+oo47(1— |81~ 0.382 Auyy +0217 Ay, - 0.039 DBS: 4+ cf
(3.46) (-0.89) (0.2 (-1.23) (1.90) (-3.89)

(16b)
Diagnostics

R*=0.23; AR 1-5F(5, 72) = 1.656; DW = 1.88; ARCH 4 F(4, 69) = 0.651
Normality x*(2) = 2.732; X% F(9, 67) = 0.555; Xi*X; F(14, 62) = 0.627; RESET F(1, 76) = 1.264
Chow F(4, 73) = 0.215; Chow F(14, 63) = 0.507; Chow F(30, 47) = 0.432; Chow F(45, 32) = 0.399.

Both equations are well-specified. The t-statistics on the error-correction terms show that
real GDP is weakly exogenous, while the t-statistics on the Aui.; and Ay, terms in equation
16 show that real GDP Granger-causes unemployment, but real GDP is not Granger-caused
by unemployment. We therefore concentrate on equation 16a, which shows that the short-run
Okun coefficient is -0.103 (about one-quarter the value of the estimated long-run coefficient).

Unemployment adjusts asymmetrically to disequilibrium. Figure 6 illustrates the path of £ _,

Positive values of & _, are associated with short-run negative adjustments in the unemployment

% The residuals from the VECM pass the various diagnostic tests available in PcFiml (v9), such as no

autocorrelation, no ARCH processes, normality, and homoskedasticity (including vector tests and
tests for stability based on 1-step ahead residuals and Chow tests).
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rate. These values bring the long-run unemployment-output relationship back into
equilibrium. Other things being equal, the speed of adjustment (1-a) indicates that some
15.8% of the disequilibrium is removed each quarter; it would therefore take 1.58 years for

the economy to return to its long-run trend.

Figure 6. Error Correction &_;
Quarterly, March Years
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Source: Data Appendix.

In contrast, negative values of £_ have no significant impact on short-run changes in

unemployment. Thus, quantity adjustments in the output and labour market appear confined
to downturns in the economic cycle. Upturns are presumably characterised by short-run

adjustments in prices more than short-run adjustments in the real side of the economy.”

8. Summary and Conclusion

Failure to take account of asymmetries would result in a rejection of an Okun hypothesis that
there exists a long-run relationship between unemployment and real GDP in New Zealand.
Using an asymmetric approach, it is possible to establish cointegration and to show that short-
run adjustment to disequilibrium is confined mostly to downturns in the business cycle. These
results suggest that standard estimates of Okun’s law will, at best, be understated due to

misspecification of the adjustment process.

* In the symmetric version of the model, the speed-of-adjustment coefficient, (1-a) in equation 3a,

is -0.080 (with an associated t-value of -1.90). In the Johansen version, (1-a) equals -0.080 with a
t-value of -2.36.
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1988-2  -0.000485
1988-3 0.006168
1988-4 0.000991
1989-1 0.010364
1989-2 0.015743
1989-3 0.007119
1989-4 0.003384
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Figure 5 contd Figure 6 contd
In(y-y*)  In(u-u*) ec
1990-1 -0.023319 -0.024472 1990-1 -0.00038
1990-2 -0.026618 0.020138 1990-2 0.001895
1990-3 -0.029536 0.036003 1990-3 0.002449
1990-4 -0.031096 0.134008 1990-4 0.010002
1991-1 -0.052761 0.178280 1991-1 0.005665
1991-2 -0.065829 0.228816 1991-2 0.005694
1991-3 -0.064938 0.284433 1991-3 0.012246
1991-4 -0.060813 0.247138 1991-4 0.011065
1992-1 -0.061026 0.220389 1992-1 0.009026
1992-2 -0.066574 0.156147 1992-2 0.001196
1992-3 -0.076872 0.161545 1992-3 -0.00221
1992-4 -0.067904 0.150939 1992-4 0.000373
1993-1 -0.057054 0.094990 1993-1 -0.00082
1993-2 -0.039651 0.102834 1993-2 0.006102
1993-3 -0.024348 0.031218 1993-3 0.004869
1993-4 -0.018325 0.025050 1993-4 0.005347
1994-1 -0.006036 0.032723 1994-1 0.009283
1994-2 0.003762 -0.048346 1994-2 0.004848
1994-3 0.012049 -0.097092 1994-3 0.002532
1994-4 0.018927 -0.134023 1994-4 0.000556
1995-1 0.023478 -0.230895 1995-1 -0.00612
1995-2 0.031149 -0.259774 1995-2 -0.00688
1995-3 0.032460 -0.274761 1995-3 -0.00928
1995-4 0.034779 -0.241408 1995-4 -0.00845
1996-1 0.043022 -0.240441 1996-1 -0.00709
1996-2 0.042684 -0.240122 1996-2 -0.00922
1996-3 0.047714 -0.191238 1996-3 -0.00635
1996-4 0.048565 -0.208041 1996-4 -0.00894
1997-1 0.042600 -0.112672 1997-1 -0.0077
1997-2 0.054257 -0.096706 1997-2 -0.00402
1997-3 0.053316 -0.034751 1997-3 -0.00264
1997-4 0.051828 -0.031313 1997-4 -0.00523
1998-1 0.037339 0.059437 1998-1 -0.00748
1998-2 0.026346 0.133512 1998-2 -0.00926
1998-3 0.028662 0.128826 1998-3 -0.01123
1998-4 0.033232 0.192083 1998-4 -0.00764
1999-1 0.035991 0.149969 1999-1 -0.01222

Sources

GDP  Statistics New Zealand, PC Infos SNBQ.S2SZT
Real GDP, quarterly, seasonally adjusted, millions of New Zealand dollars.
Note: For Figure 1, GDP is the four-quarter moving total of SNBQ.S2SZT.

U Statistics New Zealand, PC Infos HLFQ.S1F3S (post 1985-4)
Unemployment rate, males and females, all ages.
Chapple (1994) (pre 1985-4).



