An examination of hysteresis hypothesis

                                                 on natural  rate of unemployment

in the  case of Turkey

Yakup Küçükkale

Ass is ta nt Profess or Dr., Ph. D.

Faculty of Ec onomics and Administra tive Sciences

Ondokuz Mayis Univers ity

                                                  An exami nation of hys teres is hypothes is on natural r ate of une mployment
in the case of Turkey

ABSTRACT

                                     In this stud y, the H yst eresis Hypot hesis t hat  assumes t he natural  rate of unemplo yment foll ows the

                                     l ast  peri od´s real ised unemployment was exami ned for the Tur kish case b y using annual dat a for

                                     t he peri od of 1950 - 1995. The t echnique used in thi s st udy i s the Kal man ˘  Fi lt er that is using as an

                                     i nfluenti al t echnique t o est imat e the paramet ers of ti me var ying regressions. Obtai ning results

                                     show t hat the h ypot hesi s  is vali d for t he Turki sh case in sample peri od. But, thi s quit e weak

                                     val idit y needs additional  expl anat ory vari abl es t o prove h ypothesis compl et el y.

                                     Keywords:  H ysteresi s, Kalman - Fi lt er, and Unemplo yment

I ntr oduction

A Keynes ian acc ount which asserts the long - run equilibrium level of an economical varia ble
is  determined by a time pa th that is  built by the s hort - run equilibrium le vels  of maj or
ec onomical variables drive n the economy (i.e. mone y s upply or inte res t rates) is  known as

^Hys teresis Hypothes is~[1 ]. Tobin (1972) argued tha t unemployment rate is one of the
influence d variables by the short - run equilibrium le vels of ec onomy driven varia bles.

Tobin´s present note  has  be en examined by a nume rous applied studies. The s tudies of Nelson
and Ploss er (1982) , Campbe ll a nd Ma nkiw (1986) and Ha ll (1986) show tha t unemployme nt
rate does not return to a given or initial equilibrium level afte r a temporary disturbance.

According to authors,  a simple random walk mode l include d interce pt is sufficient to simulate
th is a rgument.

                                                                                                               .

                                                                                                         t

              t

                                                                       T

 U
                                                                                                e

                                                              b

                                  a +

                                                 +

                        =

                                                                                                                             (1)

In equa tion (1), U

                                                                                                                    t

                                                                                                                        is  the unemployment rate at time t , T  is  a time trend , and
e

t

 is  the white

noise residual term which are distribute d se rially uncorre lated and with mea n zero a t time t .

Authors  a rgued th at the short - run unemployment ra te would not re turn the long - run stable

tre nd leve l afte r a temporary dis turba nce,  if the  estimated pa rame ter of tre nd (
b

�
) was

s tatistically insignifica nt.

Bla nchard and Summe rs (1986) cons tructed s omew hat different models to estimate the

hys teria  in unemployment rate. The s imples t model among those (ins iders - outs ide rs

hypothe sis) is bas ed on the  idea  that the employed me mbers of la bour unions (insiders ) a re

more  efficie nt than the unemployed union membe rs  (outside rs) on wage  s ettings, beca use

inside rs do not give a turn to outs ide rs to put forward on idea  on wa ge setting negotiations.

On the  other hand,  inside rs ne gotia te to s et a wage le vel that ca n be s uffic ient to protec t their

pos itions ignoring outs ide rs. In other word,  insiders  ma ke a n effort to kee p equal this period´s

employme nt level to the last period´s realised e mployment,  una wa res. In this cas e,  the  current

period´s expe cte d e mployment le vel,  E ( N

t

), must be  e qual to the last period´s rea lised

employme nt, N

                                                                                                     t - 1

                                                                                                                . According to authors, the c urrent pe riod´s  expecte d employment leve l

seems to be evaluated by c larifying la bour dema nd function. Cons idering cons ta nt s cale

returns,  employers  demand labour when a labour ha s unit ma rginal productivity. So,  Y

t

 = N

t

and P

                                     t

                                         = W

                                                                      t

                                                                         . Where, Y

t

, P

t

 ,  and W

t

 de notes output, prices and nominal wages, res pectively. If

output is  describe d as  Y

t

 = c ( M

t

 ˘  P

t

), the n employment leve l becomes N

t

 = c ( M

t

 ˘  W

t

). Whe re,

M

             t

                 denotes  money supply. By finding the expec ted value  of this equation and s ubtracting from

itse lf, Blancha rd and Summe rs (1986) ac hieve d the formulation  E ( N

t

) = N

t

 ˘  c [ M

t

 ˘  E ( M

t

)].

Bec ause nominal wage is pre dete rmine d by wage se tting negotiations, the e xpected wage is

equa l to rea lis ed nomina l wage, and theref ore,  it has been dropped from the  equa tion.  Fina lly,

ta king one period lag of the  left hand side employme nt leve l produces a  time  path of

employme nt as s een in equation (2).

( )
                                                                                          [ ]

.

                                                            1 t

                                                                                                              t

                                                 t

               t

M

E

                                                                                               M

                                                                                   c

                                      N

   N
                                                                                                                        -

                                                                       +

                         =

                                                      -

        (2)

Equa tion (2) shows  that une xpecte d changes in aggre gate  de mand affect employment level
and there is not a ny effec t tha t obtains to return old equilibrium level of employment.

Equa tion (2) is a ls o an evidence  for the  Tobin (1972)´s argument tha t asserts employment
le vel or unemployment rate is hysteric . Blanc hard and Summers  has  construc ted a nume rous
diffe rent a nd more complex mode ls which outside rs can be  affec t the wa ge setting
negotiations in.

In this  s tudy,  the Tobin (1972)´s  argument tha t ass erts the  long - run unemployment rate is
affe cte d by the s hort - run le vel of une mployment or political va riables  (i. e. money s upply or
interest rate) has  bee n tes ted for Turkis h economy for the  period of 1950 - 1995. The rest of
this s tudy is  orga nise d as follows. Section 1 illus tra tes the ec onometric me thods  that w ere
used in this s tudy. In Sec tion 2, the empirical findings  are s ummaris ed and disc ussed.  And the
la tes t section will dra w conc lus ions.

Me thodology and Data

^The Natura l Rate of Une mployment~  which is commonly known as  ^Long ˘  run

Unemployment Rate~ can b e formula ted as seen in equa tion (3),

.

)

                                                                                  (

                                                  *
t
t

                                                                                                       t

              t

P

                                                                                        M

                                  U

 U
h

                                                                  Y +

                                                                                                                 -

                                                            -

                        =

         (3)

Whe re; U

                                                                t

                                                                    is  unemployme nt rate  at time  t , U*  is the  na tural rate of unemployment,  M
t

 is
mone y s upply a t time t ,
p
t

 is  inflation rate at time  t , a nd
h
t

 is  the res idua l term dis tribute d
norma lly at time  t . There  would not be a ny problem to solve the equa tion (3) by us ing

Ordinary Le ast Squa res (he reafter OLS),  if we consider the equa tion (3) as  c lass ica l issue.

Bec ause classical economis ts  cla im that there  is only one na tural rate in th e long run. If this

equa tion,  however,  is c onsidered as  Keynes ian issue, we should s olve it by using a tec hnique

tha t s upplies  us  a cons tant term for ea ch ye ar in sample period.  Bec ause Ke ynesian

ec onomis ts  cla im that there is  not only one  na tural ra te in the  long run.  In this study, the

equa tion (3) was  estimated by us ing ^Kalman - Filter Technique~ which commonly uses to

es timate the time va rying regress ions  efficie ntly. By us ing this  technique, we a re going to take

an intercept term for e ach year in sample  pe riod.

The  structural mode l that wa s used to tes t the hysteresis hypothe sis has be en constructed as

seen in equation (4),

                                                                                                            ( )

.

*

                                                             *

                 *
1

1

                                                                               1 t
t
t

                                                                     t

                        t
e

U

                                                                                                               U

                                                                                                    a

                                             U

 U

+

-

                                                                                          +

                                  =

-

-

                                                                         -

       (4)

Equa tion (4) s hows tha t this  pe riod´s na tural ra te of unemployment is affected by the las t

period´ s  na tural rate of unemployment a nd some portion ( a ) of differenc e betwee n the last

period´s realised unemployment a nd the  last period´s na tural rate of unemployment. But,

equa tion (4) c an not be estima ted by us ing a vailable da ta.  Bec ause, the last period´s  natural

rate of unemployment is seen as  intercept term,  while the natural rate of unemployment is

used as depende nt varia ble.  In a linea r regre ssion model, a variable which has differe nt values

for diffe rent pe riods  can not be used a n inte rcept term. So, this e quation should modify as a

diffe rence  equation by subtracting the  inte rcept term from depende nt variable. Obtained

diffe rence equation is as seen in equation (5).

                            0

                                                                                                                  ,

                            *

                >

                                                                                        +

                                              =

 a

                                                                                                   e

                                                        a

  D

                                                                                                            t

                                                                              t

                                   t

                                                                  X

            U

                                                                                                                                  (5)

Whe re,
1

*

*

                                                                               *
-

-

                                                                                                 =

t
t

                                                                                       t

U

                                                                                                            U

                                                                U

                                                      D
 and
1

1

*
-

-

-

=

t
t
t

U

U

X . If the Keyne sian infere nce tha t was

come into e xistence in Tobin (1972)´s  argument wa s true,  when U

t - 1

> U*

t - 1

, the natural ra te of

unemployme nt would increase, a nd the current period´s  na tural rate  of unemployme nt would

be greater than the  last pe riod´s  na tural rate of une mployment.  Because of this  ass umption,
a
is e xpected as pos itive.

Equa tion (5) was estimated by using the Ka lman - Filter Tec hnique.  The gene ral s tate space
form applies  to a  multivaria te time series,  y
t

, containing N  ele ments [2]. These  observa ble
variables are rela ted to an m
´

1 vector,
a
t

, known as  the s tate  vector , via  a meas ure me nt
equation .

T
t

                                                                                 d

                                  Z

    y

                                                                                                                        t

                                                                                          t

                                                           t

                                            t

           t

,

,.........

1

,
=

                                                                                                    +

                                                                     +

                     = e

                                                a

      (6)

Whe re Z

                                                      t

                                                          is an N
                                                                                                         ´

                                                                                                                  m  matrix, d
t

 is an N
´

1 vector and
e
t

 is an N
´

1 vector of serially unc orrela ted
disturba nce s with mean zero and covariance ma trix H
t

, tha t is
t
t

                           t

H

Var

                                                                                            and

   E
=

                                          =

)

(

                                                      0

                                 )

             (
e

                  e

       (6a)

In ge neral the  eleme nts  of
a
t

 a re not observa ble.  Howe ver,  the y are  known to be genera ted by
a first - order Markov process,

T
t

R

                                                                                           c

                                 T
t
t

                                                                                                  t

                                                         t

                                          t

            t

,

,.........

1

,

                                                                    1

=

                                                                                                            +

                                                                               +

                      =

                                                              -

h

                                              a

 a

      (7)

Whe re T

                                                       t

                                                           is a n m
                                                                                                            ´

                                                                                                                    m  matrix, c
t

 is an m
´

1 ve ctor,  R
t

 is an m
´
g  matrix and
h
t

 is a g
´

1 ve ctor of
seria lly uncorrelated disturbances with mea n ze ro a nd covariance matrix,  Q
t

, that is
t
t

                           t

Q

Var

                                                                                  and

   E
=

                                           =

)

(

                                                       0

                                  )

             (
h

                 h

        (7a)

Equa tion (7) is the  tr ansition equation . The s pecifica tion of the state s pace  is c omple ted by
two further assumptions:

·

        The initia l state vec tor,
a

0

, has a mean of a

0

 a nd a covariance matrix P

0

, that is

0

0

                                                                                          0

                                                    0

)

(

                                                             )

                                     ( P

Var
and

                                                                                  a

                          E

=

                                                                      = a

                                         a

·
        The  dis turbances
e

t

 and
h

t

 are  uncorre lated with each other in all time periods, and

                        uncorre lated with the initial s tate, tha t is

0

)

(

0

)

(

                                                                                             0

                                                                         )

                                     (

’

0

’

0

                                                                 ’

=

=

                                                                                 = ah
a
e

                                                      h

                                          e

t
t

                                                                 s

                                                  t

E
and

E

                          E

The  matrices  Z

                                                                                              t

                                                                                                 , d

                                                                                                                 t

                                                                                                                     and H

t

 in the meas ure me nt e quation  a nd the matrices  T

t

, c

t

, R

t

 a nd Q

t

 in the

tr ansition equation  will be referre d to as the sys tem matr ices . Unless otherwis e s ta ted,  it will

be assumed that the y a re non - s tochastic.  As  a res ult the  s ys tem is  linear  and for any value  of t ,

y

       t

           can be  e xpresse d as  a linea r combination of pre sent and pas t
e

t

´s a nd
h

t

´s  and the initia l

s tate ve ctor,

                                                                                 a

                                                                                           0

                                                                                                . If the  s ystem matrices  do not change o ver time, the model is  said to be  time -

inv ariant  or time - homogeneous .

As indica ted in Ha rvey (1991), onc e a model has been put in a s tate s pace  form,  the way is

opene d for the  application of a  numbe r of important algorithms.  The Ka lma n - Filter is  a

rec ursiv e procedure  for computing the optima l estima tor of the  state vector at time t , based on

the  information ava ilable at time  t . This  information consis ts  of the obse rvations up to and

inc luding y

                                                                      t

                                                                         . The  s ystem matrices together with a

0

 a nd P

0

 a re assumed to be  known in a ll time

periods and so do not need to be explicitly included in the information set.

Consider the  sta te s pace model of (6) and (7). Le t a

t - 1

 denote  the optimal estimator of
a

t - 1

bas ed on the  observations up to and including y

t - 1

. Let P

t - 1

 de note  the m

´
m  c ovaria nce matrix

of the es timation error, i.e.

                                                           ( ) ( )

                                                       [ ]

’

1

1

1

                                                                                    1

                     1

-

-

                                                                                                                        -

                                                                              -

               -

-

                                                                                               -

                                =

t
t

                                                                                                                    t

                                                                          t

          t
a

                                                                                                            a

                                             E

   P
a

                                                              a
        (8)

Given a

                                                  t - 1

                                                               a nd P

                                                                                                      t - 1

                                                                                                                 , the optimal estimator of
a

t

 is give n by

According to time series  in Figure 1, the re is a  quite weak visua l relationship between
unemployme nt and the natural ra te of unemployment for the  Turkis h case  in sample period.

The  natural rate  of unemployment has a floating inc reas ing trend following unemployment in

1950s. But, the  volatility in the na tura l rate is  grea ter than unemployme nt for this period.  In
ea rly 1960s  unemployment rate has s harply decreas ed,  the natura l rate has s harply dec reas ed
too.  The na tural rate  of unemployment in 1970s  has  again starte d to inc reas e like
unemployme nt has done  in the same pe riod. A similar volatility to the observe d in
unemployme nt in the second half of 1960s can be see n in the natural rate of unemployment.

The  na tural rate has continued to increase  till the middle of 1980s,  like  une mployment has
done.  At the en d of the 1980s, each of the s eries  has decre asing trends. These obtaining visua l
impressions can be inte rprete d as the first evide nce on the va lidity of the hys teresis hypothesis
for the Turkis h c ase,  but the re is a need the empiric al findings  more than vi s ual impressions to
set a ce rtain conc lusion. The paramete r es timates of the  equation (5) we re presented in Table

1 as an evidence about the quite weak rela tions hip between two relevant variables.

^TAKE IN TABLE 1~

Summa rised tes t res ults  in Table 1 has  dr awn a c onclusion tha t proves the  va lidity of the
hypothe sis.
                                                                              a

                                                                                         has es timate d as positive  and statistica lly significant as  muc h we expec ted.

Howe ver, the  empiric al findings indic ate  tha t the rela tion betwee n unemployment and the
natural rate of une mployment  is  quite weak by straighten out the findings obta ining visual
impressions. Finding the adoption pa rame ter (
a

) quite less expos es that the na tural ra te of
unemployme nt has  not affec ted by re alise d unemployment rate  as  muc h we  expec ted for the

Turkish case.  There s hould not be any doubt to explain this  c onclus ion.  It needs  to look ove r
the  other policy implica tions in sample period. It is  imposs ible  to explain the natural rate ´s
cha nging by re gre ss ing only the last pe riod´s realis ed unemployme nt rate on the natural ra te

of unemployme nt,  and to think the c hanging the na tural rate is  a bstract from the cha nging of

the other economical variables.

Conc lusions

Ke ynes yen economists  ass ert tha t the long run equilibrium le vel of s ome economical

variables a re not cons t ant, a nd the long run e quilibrium level of s ome  varia bles are cha nging

by cha nging the ec onomy driven variables´ equilibrium leve ls. Tobin (1972) a rgued tha t

employme nt or unemployment rate a re the influenc ed va riables  by economy drive n variables´

(i.e.  mo ney s upply or interest rates) long run levels.  In this study,  the hypothes is  mentioned

above  ha s examine d for the  Turkis h cas e by using the annual da ta for the period of 1950 -

1995. Obta ining re sults show that the hypothes is  is  valid for the Turkish c ase, b ut the

relationship betwee n unemployment and the na tural rate  of unemployment is quite wea k. In

this c ase, we can conclude that e xplaining the relation between these two va riables ne eds  to

look over the other polic y implic ations addition to the relation pr ede termined by the

hypothe sis.

Notes

1.  ^Hys teresis~  has  a mea ning in old Gre ece as  ^c ome from behind~.  It is use d in physics  in

                        order to define ^the effect of ma gnet~, too.

2.  The  s ta te s pace  form is an enormously powerful tool that ope ns the  way to handling a

                        wide range  of time s eries models.  Once a model has been put in s tate spa ce form,  the

                        Kalman - Filter may be applied a nd this in turn lea ds to algorithms for prediction and

                        s moothing.

3.  It is ass ume d that the inverse of F
t

 exis ts. It can be replaced by a pseud o - inve rse.

4.  In Figure  1,  both se ries are logarithmic. The inte rcept te rm in e quation (3) that supplies  us

                        the  natural ra te of unemployme nt has been estima ted in loga rithms,  because this equation

                        has been cons tructed in logarithmic form.

References

Campbel l , J. and Mankiw, N. G., (1986), ^Are Output  Fluctuati ons Transi tory? ~, Nati onal  Bureau of Economi c

                                              Research  Worki ng Paper.

Frisch, H., (1989), Infl ati on Theories , Elif Nesriyat , Ankara.

Hall, R. E., (1978), ^St ochastic Impl i cations of the Li fe Cyc le - Perm anent Income H ypothesis:  Theor y and

                                              Evi dence~, Journal of Pol itical Economy , Vol . 86, pp. :  971 - 988.

Harve y, A. C., (1991), Forecasting, Structural Ti me Seri es Models and t he Kal man Filt er , Ca mbridge

                                              Universi ty Press .

Nel son, C. and Pl osser, C., (1982), ^ Trends and Random W al ks i n Macroeconomi c Ti me Series:  Some Evidence

                                              and Impli cations~, Journal of Monetary Econo mics , Vol .10, pp.: 139 - 162.

Parasi z. I ., (1998), Macroeconomi cs ˘  Theories and Politics , Ezgi  Ki tapevi , Bursa.

Scart h, W. M., (1988), Macroecon omi cs ˘  An Introduction to Advanced Met hods , Harcourt Brace Jovanovi ch ,

                                              Canada.

Tobi n, J., (1972), ^Infl ati on and Unempl oyment ~, The A meri can Econo mic Revi ew , Vol. 62, pp. :  1 - 18.

                                                                           )LJXUH� �8QHPSOR\ PHQW�DQG�WKH�1DWXUDO� 5DWH�RI�8QHPSO R\ PHQW

      �

      �

      �

      �

      �

�

�

�

�

              � � � � � � � � � � � � � � � �

                                                                      8QHPSOR\PHQW 1DWXUDO�5DWH�RI�8QHPSOR\PHQW

Table 1:  Parameter Es timates of th e Equa tion (5).

                                                                   Variable  Coeffic ient  t - s tatis tics

                                                                                           a

0.0000058298*

3.76437

                                                                                           r

0.9968179598*

70.48403

R
2

 = 0.93                      DW = 1.38

Note:  Equati on (5) has been estimat ed b y using t he Cochrane - Orcutt Iterative Met hod t o elimi nat e the aut o -
correl ati on problem in residual s.
r

 denot es aut o - regression parameter. ^*~ indi cat es that  the rel evant paramet er is
st ati sti call y si gnificant  at  %1 level.