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Abstract

The main objective if the study is to test the validity of Okun’s law during the period 1995-2010 in Albania and to find
a confidence interval for Okun’s coefficient. When the annual real GDP growth and annual unemployment rates are
estimated for Albanian economy over the specified period, it is found that one percent reduction in the annual
unemployment rate would produce approximately 1.54% increase in the annual real GDP. The absolute value of
Okun’s coefficient for Albania is lower to those estimated by some authors for other countries. The coefficient of
correlation between successive differences in annual unemployment rates and successive differences in annual GDP is
-35%. The 95% confidence interval for Okun’s coefficient is

(-4.012;0.926).

Key words: Okun’s law, Okun’s coefficient, unemployment, GDP growth.

1. Introduction

Okun’s law (Okun, 1962) ' postulates a negative correlation between the change in unemployment rate and
percentage change in real gross domestic product (GDP). As originally formulated by A. M. Okun, based on US data,
the law stated that an increase of 1% in the unemployment rate, on average, leads to a fall of 3% in the real GDP.
Equivalently, a reduction of 1% in the unemployment rate is, on average, associated with 3% increase in the real GDP
". A more accurate estimation of the current relationship in US is 1 to 2.5 or 1 to 2.

Okun’s law involves two important macroeconomic variables: unemployment rate and real GDP. In the last
two decades, a large number of empirical studies have tasted the validity of the Okun’s law in different countries.
While the exact numerical value of the coefficient of correlation seems to be varying over time and from country to
country, the results of empirical research for US and many other countries support Okun’s law. ™ ¥ ** ¥ ¥ The strong
empirical support for Okun’s law has led Blinder (1997) to suggest that Okun’s law should be considered as one of the
cornerstones of modern practical macroeconomics, relating the level of activity in the goods market to the level of
activity in the labor market over the business cycle. ™ Okun’s law was a major part of macroeconomic justification for
President Kennedy’s tax cuts.

Okun’s law is a reminder that the forces that govern short-run business cycles are very different from those
that govern long-run economic growth. The long-run growth in GDP is determined primarily by technological
progress. By contrast, short-run movements in GDP are correlated with utilization of the economy’s labor force. The
declines in the production of goods and services that occur during recession are always associated with increases in
the unemployment rate.

Okun’s law is important for both theoretical and empirical reasons. From a theoretical point of view, Okun’s
law is a macroeconomic building, as the aggregate supply curve is derived by combining Okun’s law with Phillips’
curve. From an empirical perspective, Okun’s law is regarded as a benchmark for policy-makers to evaluate the cost of
higher unemployment. In addition, Okun’s law has been used in macroeconomic models.”



Okun’s law is only a “rationale rule of thumb” or a statistical relationship, rather than a structural feature of
the economy. Therefore, it may be subject to revisions in an ever-changing macroeconomics. The relationship between
real GDP and unemployment rate can be different in expansions or recessions.

As Okun suggested (1970), there are two classes of Okun’s law specifications: the first-difference model and
the “gap” model. According to the first-difference model, the relationship between the real GDP (y;) and the
unemployment rate (u,) is given by the formula:

m=a+b(u, —u, ), (1)

yt—l

where a denotes the average growth rate of full-employment output (potential output), and b<0 denotes Okun’s
coefficient. ™ If the unemployment rate remains constant, the real GDP grows by a. this normal growth in the
production goods and services is due to the growth in the labor force, capital accumulation, and the technological
progress.

This study aims to test Okun’s law for Albania’s economy during the period 1995-2010. We use the first-
difference model of Okun’s law. The obtained results will motivate Albanian policy-makers to adopt strategies that
will rescue the economy from the problem of unemployment. The data are the annual unemployment rate, the
successive changes in annual unemployment rate, and the successive changes in the annual real GDP. ™ (see Table 1)

The Kolmogorov-Smirnov-Lilliefars test is a supreme distance statistical test designed only for normal
distribution. The Shapiro-Wilk test for normality compares a set of sample data (x;, X5, ..., X,) against the normal
distribution. The Shapiro-Wilk test is of regression type and assesses how well the observed cumulative frequency
distribution curve fits the expected normal cumulative curve. This test for normality is sensitive to both skewness and
kurtosis. In general, Shapiro-Wilk test is more accurate than Kolmogorov-Smirnov-Lilliefars test, Cramer-Von Mises
test, Durbin test, Chisquared test, and b; test X XV

This paper is organized as follows: in section 2 a brief statistical analysis of the annual unemployment rate is

developed. Section 3 reports a statistical analysis of the successive changes in annual real GDP. Section 4 provides the
estimation of the Okun’s law parameters a and b for Albania, while section 5 offers the conclusions.

2. Statistical analysis of the annual unemployment rate
The data set is the annual unemployment rate during the period 1995-2010 in Albania.

We calculate the statistical parameters for the data:

Sample size 16

Mean 14.77

95% confidence interval for mean 13.81; 15.73
Median 14.25
Variance 3.24
Standard deviation 1.80
Coefficient of variation 0.12=12%
Maximum 18.40
Minimum 12.40
Range 6.00
Interquartile range 3.00
Skewness 0.75
Kurtosis -0.45

Using Kolmogorov-Smirnov-Lilliefars test as well as Shapiro-Wilk test for normality, we test the following
hypothesis.

Hy: The annual unemployment rates over the period 1995-2010 in Albania follow the normal distribution.

H;: The annual unemployment rates over the period 1995-2010 in Albania follow a non-normal distribution.



Using SPSS (2009), we find the observed value of Kolmogorov-Smirnov-Lilliefars (KSL) test = 0.112 and
the associated significance 0.200 (that is a lower bound of the true significance). The observed value of Shapiro-Wilk
(SW) test is = 0.947 and the associated significance is 0.202.

Decision Rule: Reject the null hypothesis Hy at the confidence level 0.797.

Now, consider the successive differences in annual unemployment rate. We present the statistical parameters related to
this data set.

Sample size 15

Mean 0.02

95% confidence interval for mean 0.66 ; 0.70
Median 0.40
Variance 1.50
Standard derivation 1.22
Coefficient of variation 61 =6100%
Maximum 2.90
Minimum -1.60
Range 4.50
Interquartile range 1.20
Skewness 1.51
Kurtosis 1.88

Test the hypothesis

Hy: The successive differences in annual unemployment rate over the period 1995-2010 in Albania follow a normal
distribution.

H;: The successive differences in annual unemployment rate over the period 1995-2010 in Albania follow a non-
normal distribution.

We use SPSS (2009). The significance level of KSL test is = 0.001 and the significance level of SW test is = 0.002.

Decision Rule: Reject the null hypothesis Hy at the confidence level 0.998.

3. Statistical analysis of the successive differences in annual real GDP
The data set is the successive differences in annual real GDP over the period 1995-2010 in Albania, see Table 1.

We present the statistical parameters related to the data set.

Sample size 15

Mean 6.04

95% confidence interval for mea 3.178.91
Median 5.90
Variance 29
Standard derivation 5.38
Coefficient of variation 0.89 = 89%
Maximum 13.50
Minimum -10.80
Range 24.30
Interquartile range 4.23
Skewness -1.93
Kurtosis 6.56

Test the hypothesis

H,: The successive differences in annual real GDP over the period 1995-2010 in Albania follow a normal distribution.



H;: The successive differences in annual real GDP over the period 1995-2010 in Albania follow a non-normal
distribution.

We use SPSS (2009). The significance level of KSL test is = 0.024 and the significance level of SW test is = 0.002.

Decision Rule: Reject the null hypothesis Hy at the confidence level 0.997.

4. Confidence interval for Okun’s coefficient

In this section we test the first-difference model of Okun’s law and construct the 95%
confidence interval for Okun’s coefficient over the period 1995-2010 in Albania.

The random variable X denotes the successive changes in annual unemployment rates (in percents) from one

year to the next one, and the random variable Y denotes the successive changes in annual real GDP (measured in
percents). We use the formula:

Y=a+bX+¢€, (2)

where € represents the stochastic error term (disturbance term), € ~ N (0, O : ).

X is the explanatory variable, and Y is the variable to explain. The first differences in annual unemployment rates are
regressed on annual real GDP growth rates.

Now, we are ready to calculate:

the sample covariance
1 15
Sy :ﬁz (x, —0.002)(y, —6.04)=—2.31,
k=1

the coefficient of correlation between X and Y

Ky —
pmto o =231 35
5.5, 1.22:5.38

the coefficient of determination between X and Y
d=r*=0.12,

the Okun’s coefficient

and the parameter
a=y—Bx=6.04—(-1.54)-0.02=6.07
The linear regression equation is
y=6.07-1.54x 3)

The following interpretation is valid for Albania:

i One percent point reduction in the annual unemployment rate would produce approximately
1.54% growth in the annual real GDP.
ii. If the unemployment rate remains constant, then the annual real GDP grows approximately by

6.07%.



The Okun’s coefficient » is a random variable, depending on the country and time period. Typically,
b=-2.5in US and Canada, b =—4in Europe for industrial countries, b =—8 in Japan, b =—4in Russia,

b =—4.5in Czech Republic, b =—3.7in Hungary, b =—3.6in Bulgaria and Slovak Republic, b =—12in
Slovenia, b =— 4.2 in Greece, Spain and Turkey, b =— 3.8 in Macedonia, b =—5.11in Poland, ** ' X1 xiii xix xx

We compute:

15 _
S.=> (x, —x)*=14(s,)*=20.96

k=1

15 _
S, =2 (. —y) =14(s,)*=405.94 ,
k=

15 _ _
o =2 (5 —x)(y, —y)=14-5,,=-32.34,
k=1
(S,)=1045.88,

(s,)’

=n—Z[yk (0!+,3xk)] —15 : },},—S—; =27.39,

and the standard error of estimate s,=5.23.

The confidence limits for linear regression coefficients are calculated by the formulas

att,(n—-2)-s,-
2

and

bxt (n—2)-s

o e. ’
B VS

[T

where @ denotes the significance level, ¢ denotes the “Student’s” -distribution, and df=n-2 denotes the degree of

freedom.

We construct a 95% confidence interval for the linear regression coefficients a and b:

1
S =20.96,5,=523, t, (n—2)=t,,,5 (13)=2.160, — =%=0067 x=0.02, /S, 20.96 = 4.58,
= n
2
1 x>
—+=— =026
n S,

The 95% confidence interval for Okun’s coefficients is
P(-4.012< b <0.926) =95% ,
and the 95% confidence interval for parameter a is
P(3.104 < a <8.984) =95%

Confidence limits of prediction for y=a+bx when x=x,.



We indicate a method constructing an interval in which a future observation y can be expected to lie with a
given probability ¥=1—« , when x=x,. Limits of prediction for y are given by the formula

N2
(a+bx,)tt, (n=2)-s, 1444 o=
2 n

2 XX

5. Conclusions

Okun’s law has endured as a stylistic fact of the US economy for 50 years. The Okun’s type relationship
between unemployment rate and GDP growth continues to be cited from famous scientists as part of a set of core
beliefs in macroeconomics. Okun’s law claims that the linear correlation between unemployment rate and real output
growth is negative. Okun’s coefficient is a random variable, depending on the country and time period. First of all,
Okun’s law holds for Albanian economy over the period 1995-2010. It is found that 1% reduction in the annual
unemployment rate would produce approximately 1.54% increase in the annual real GDP. Okun’s coefficient is
regarded as a benchmark for policy-makers to measure the cost of higher unemployment.

The absolute value of Okun’s coefficient for Albania is much lower than those estimated by authors such as
Moosa (1997), Lee (2000), Freeman (2001), Tavera and Perman (2004), Adam (2005), Knotek (2007), Perman and
Tavera (2007), Malley and Molana (2008), Villaverde and Moza (2009), Lal, Muhammad, Jalil and Hussain (2010),
for the other countries.

For those countries (like Albania) for which the absolute value of Okun’s coefficient is sufficiently small,
demand for labor and supply of output policies would be more adequate. In these cases, tax and benefit system
reforms, and greater wage flexibility might be pertinent, in order to contribute to the fall in unemployment. One option
is to increase the flexibility of labor market (to raise the absolute value of Okun’s coefficient). Another option is to
support output growth at a higher rate that has been done.

The coefficient of correlation between successive changes in annual unemployment rates and the successive
changes in annual real GDP in Albania over the period 1995-2010 is -35%, which indicates a weak negative
correlation. The 95% confidence interval for Okun’s coefficient is (-4.012; 0.926).

The linear regression equation is
y=06.07-154x,

where x denotes the successive differences in annual unemployment rates, and y denotes the successive differences in
annual real GDP.

The Central Limit Theorem is not valid during the period 1995-2010 in Albania:

i For the annual unemployment rates at the 79.7% confidence level.
ii. For the successive differences in annual unemployment rates at the 99.8% confidence level.
iii. For the successive differences in annual real GDP at the 99.7% confidence level.

The main deficiencies are found for the successive differences in annual unemployment rates as well as for the
successive differences in annual real GDP.
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Appendix

Table 1. The annual unemployment rate (%), successive differences of the annual unemployment rates, and annual
real growth GDP (%) over the period 1995-2010 in Albania

Year Annual unemployment | Successive diff. of the | Annual real growth GDP
rate (%) annual unemployment rate | (%)
(%)
1995 13.1 -- 13.3
1996 12.4 -0.7 9.1
1997 14.9 2.5 -10.8
1998 17.8 2.9 9.0
1999 18.4 0.6 13.5
2000 16.8 -1.6 6.7
2001 16.4 -0.4 7.9
2002 15.8 -0.6 4.2
2003 15.0 -0.8 5.8
2004 14.4 -0.6 5.7
2005 14.1 -0.3 5.8
2006 13.8 -0.3 5.5
2007 13.2 -0.6 6.0
2008 13.0 -0.2 8.0
2009 13.8 0.8 3.1
2010 13.4 -0.4 3.9
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