KDI B35 RHge

H26H HM2=(SH H94=2)

Korea's Natural Rate of Unemployment:
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This paper estimates Korea's natural rate of unemployment using various estimation
methods such as pure time-series methods, reduced-form methods, and structural form
methods, with discussion about relative advantages and disadvantages of each estimation
method. This paper also provides the confidence interval of the estimated natural rate of
unemployment by the Monte Carlo integration method.

Though multivariate unobserved component model exhibits better performance in
many aspects than other estimation methods, awareness should be raised for a potential
misspecification problem of a multivariate unobserved component model. Considering
that each method has its own advantages and disadvantages, it is recommended to make
an inference on the natural rate of unemployment based on common results among
various methods.

Korea's natural rate of unemployment was estimated to be around 3.8~4.0% on
average in the period of 1979: 1 ~1987:1V, and to decline to 2.5~2.9% in the period of
1988: I ~1997:1V. During the Asian crisis, it is estimated to peak at near 4.8% and to
have been on a downward trend since then.

E=
1o
B

o

T

on oY
e

0 [o]

IS

5 =
Hy i
4> 4
>0

> 00
;

X ooz O

=
El o
ol

4 H
o
i
N
T

> |0
]
H
10
Ral
e
>
o2 o

mok 1o
|0
Hu
=

0.

=3
=
o
-
ol
2t

0 B
>
u
4
)
mjo
ro

lo m
1
Hu
il
AT
<
o
=
D
Q
Q
o
=
®

Ay
2
od
H
02
10
Sk
=
ro
i
rE
P
[nn}
i
A
ro
Rl
H
02
o
2
m
S
0z
o &
02 g
2
=
=
>
=

o WY 30 i omx
2
to
u
2

0 =
o

30
|0
°

il
Ho
2

x

ok Jm |

Hu

g o Mgy
to
o = N
(I
2

oo ne oY oH

ok 0Z mo njo
)
sl
o
ful
Hu
1o

mr ok o2 o
02 o
o

S
°
Koo o2

> ooZ My oY X
Fu |o I 4% o |0
>
N
o
]
gt
ni

e mjo
n
B

Rl
bl
OD:
i
2
o
o
>
Rl
o
AN
0
Ral
=)
rot
H
1o
Ral
|'O
>
e
T
rlo
@;
©
{
X}
T

g 1o

s 10 Ml
I w
~N 0
o
o
>0 %0 N
22
EI X
N
o8
a9
X
4 N
MY T
N
A
0z
of>
ol
3
x}
N
i=}
ol
ol
u
ol

oW 2Q 08
i
_Ol

=
Ral
1%
pacd
@ rr
I
o fu
o £
o &
T
S
=0
>
o A
oy
=
Elis
Elis
10
P
0
[N
i)
2
x
B
iy
r 2]
>
i

o
B HE 2

M=

ofr oy Bt px 44 I ofn

2 orjo nx Rl
x e rgm =

rr El
4 sl

o
>

>
T
3@
o




.M

g

X

=
+

T AAUYE

?f:’j'

7Hre g2

ol

Hdeltt AA

wrgske 224 oY 37148

oy

HE

=9

oL

A
=

bl

el 717+ A
aQle 71%

A
(2001)] 7%

Q1) of 2ol wje} 2
PURE= !
X

i<

]_
o EAAH2003)0 = &

15

R

7} AT 7ol Aol

2
AZE A g S0, Al

}

k]
i

5]

Bl 2]29]7] oA 9] 7)o AAAGE] A

1

T

].

AHE)A #Ao] oA Qlvk eyt H29 3

I

il

0|
i

H

=
T

el

HAE, 7]

?ﬁl

2EA o
B0l F&
1980

o= Yen}

IT FUAR ATRIAE QY FY3He) &
ERRER

24
us

2003 °]
g Ads

—_—
X
L
o) T
np 8
L.t UE
o) 4

7
;‘(:}



il

0
i

HollA o3

L

.

et

o AH&-H

3l

4

g2l o

=
T

oA AL
el %

gFo| =LA Dok
24

53

&
o
| . Y

H
=
A

ek T2 e A7) 37

AAYGE)

[
7]
A}
=

1

hu

L

L

X

1

T 1y
Fr(model specification error)ol] Bl a2 A-f-2-& B ofg} ZA| o] 20| 7]

ol X
F4HgNA 2715

j=]
=

2

oA de] AR A

YA
il

]

=N

o

b =

6 KDI BUEHIZE / 2004. 1
B A7) 3] A 5

3

].

wh

Holl A =

=

=

_g’l

.

el Btk
ted, Z3Al0l

7}s

0

z]

8

T

oF
el

iz

p—

0
X

2|
)

=

]

]

sth B =ge o

g8

AE AN Aol

%

L
R

4]

o
AAdddE2] N

of i

=N

o
L

R

2 Al

g

9%, 3

I

3t

che} 2ol T4H o] ek T

SAZA FAER

3]

A

s
Aol M BFaz}

fs



Bo) Agwd] U3 Br1E AwsAT e o)ate] BAAz)
Felsha, olg Moz W3 AAUYES £F L A2 Fold]

AUAS T,
24 Y7
L HANYEY T

AAXNA[ES] JNES 1968 Al Friedman©] Zv]| 7| 8}3](American
Economics Association)ol| A 33k 7Folol A AA| = .

“The ‘natural rate of unemployment’, in other words, is the level

that would be ground out by the Warlasian system of general
equilibrium equations, provided there is imbedded in them the actual

structural characteristics of the labor and commodity markets,

including market imperfections, stochastic variability in demands and
supplies, the cost of gathering information about job vacancies and
labor availabilities, the costs of mobility and so on. (Friedman[1968],
p.8)” [Rogerson(1997)91 4 #4218
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olF AAEY EVMISE 71 BA Uig F3EA S} A=)
e =4S 3t EVMEES 7HEsA7IA & A Y E(nonaccelerat-
ing inflation rate of unemployment; ©]3} NAIRU)o|2h= &7} 2] A&
UTEY) NAIRUE */FEV‘* zﬂEH/] A7) BE23A BHE fde

N A

2]
JoES _%EH%}% ol XA eal Eﬂ’%%%% 7FEAE o=
9e BEsn A0 Bed o9 YYAIAE 033 ol 43
+ ek

7rt_7ft+8(ut t)+wt (2.1

AT re AFANELE, 28 7]
HYES, e A9
MR o B8
4AagEel 4949 215

Fao Fobde EHST Yok S

01 7hg8taL,
TG =T (2.2)

o]Z 4] 2.1)o thYE T3 & NAIRU 2 78 4= Ut

2) dlE £0°1, Rogerson(1997) AAAAES] 7ol sFsle 82 JAAAE, F
71495, 42 Emormal unemployment), TAI/E] AU E(steady state rate of
unemployment), X< 7Fs3t A AHE, G873 A YE (efficient rate of unemploy-
ment) 5°] FHANA AME I oS XA QU

3) Espinosa-Vega and Russell(1997)2> NAIRUZ}= €917} Modigliani and Papademos

(1975)7} A 718+ NIRU(noninflationary rate of unemployment)ol| X fell3lH5-S B3]
I o]
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o] Bt = OECDoIA & HAA HHoA AALHEY /NS &7
NAIRU, NAIRU, #7] NAIRUZ F#3}o] AFE-3FaL thRichardson et
al. [2000] HAz). o]yt /g WEW NAIRUTE 4 (2.3)914e] =}
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$7] NAIRU(©]8} L-NAIRU)= 7A9] g7 El(steady state)ol] A<
@%g FZog AAEm nE ZZo| gt 2AAAS AN Fo A
AEolge= 9r|E zte=t) webA OECD2] L-NAIRUE Friedman(1968)
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Aol Uty FREFS o]&3k Wi tixAl o2 72 HEAY]
5] #] =-&(structural vector auto-regression model; ©]3} T+& VARE )<
F UG B =FolAe VAIA o]& o] &3t AAAAE F44 o
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a o] AFAlA AAEHE %—é A= A
Rolal gtk o3t zole 7|EAH SR
ot 239 Aol AZ =21 %XJWJ 1= YA EHA] = )
A 7108E 750l U9 olE ¢
I\ P P o = T o S R 0471*1% ol ATY FAHZAT A
H‘ﬁﬂb RS AHEA gk

u];q AE AJAAAES v BH TAAAHY AANGE 5
Fol| A A3 apo)7F WrAETE FA44H2003)L 1980: T ~2002: 1T 717+
o] EIVIARE ol&std] AALAES FAHA=, ARLJE 4
27} 1980t FRk~1997\d 7]71+9)] ﬂif%%ﬂlxi AAAGERT A
Yelar Qloh o]o Hlste] QFEed - A4
712v8] EI7IAEE o]&ste F4g A
1997Lﬂ-°4 712 el A AALFES &

ATt A A$5(2001)7F 1974: T ~2000: B
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S ﬁ §(2001)°ﬂ/‘1 AX e AHE B-E 1988~98d 7|7 &
o] T frAskaL Atk o]FE(2001)0] A uiel o], o)A
4 109 5o AAAFERY A FAEHJTGE E7FE 9
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© gre Bk A QAsgen, A4E 4 ol A% 9
A=H N Al Hel H71H5(1988: T ~1989:111, 1992: T ~1993: I, 1996:
[ ~1998: )7} FHHA I3 =& FAlse RS2 Yehvar 3l
t} 10)

o] Bro| = QFF9 - AA(2000)8] FH A TN = F8A T
7 BAR AAolEH FEeHA| gv A5t HHEL e
3(2001)%] A5 AT Foe Aol FetARE AT 37]7}
oA 713k o A(stationarity) S AR £ A7 24

A},

J

2,

A o
Il 22 NALFEE o $3 NAUAE 2F

. UHUYEY ALY 54

T AAGTHE AUES AAIEE 5A4S o8k WolER

10) oJH o] =7}t A A8t 5E0] A7) S (reference cycle)?He] 4A@A 7t AQE A
< Brkske 7‘”5::15;L FAJDA disiME =7te] g th ﬁoﬂtﬂool%"ﬂ o}
2t FAL #3R] Jido] gatd 4 glom, 574]7401]"1 Fxshe AEE
Y FEe] ¥ ;«1 FAAsE Hhe % Feds Hﬁzﬂf“ & Sick ok, Ay
Eo] AAFAY AE 2 A= 2%E vtgdss Bole FTF FA 9
S HAE AERE FAHY AT FEo] AAHAE TS FA ®3, ol w
Zt AYE AR Arede] 48 AT FATAE Ad Aow F5En
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olF o] &3te] AALPES FA3] Mol AHES] AALEH ELS
ATE a7t itk (29 10 AYGEY 2ol AAHY St & =
ol A= 1970~2003A 717k AEZAE A 4y FHAFE £U1A
55 o]&sttk adHolA & F %ol 19883 199835 95}
AAE 7T 47 FEs s S ¢ F Ak

OlFie] o4 AAGWE o] AYPES B92E 2= HASAAG
(nonstationary time series)= 7F43la RS AASIEZ EAof oA A
dEo] BTE ZEA ARG Btk el AAHE o2 E Elliot

)

et al.(1996)2] DF-GLS(Dickey-Fuller GLS)7 3} Kiwatkowski et al.(1992)
] KPSS(Kiwatkowski-Phillips-Schmidt-Shin) 713 & ©]8-3ch. DF-GLS
A2 v A G 2] &7 Al (deterministic trend) S GLS(generalized least
squares) 2} AFSE WFH O 2 A A3 & ADF(augmented Dickey-Fuller)737g

O

(28 1] HYE

(%)

————T—— 77—
1975 1980 1985 1990 1995 2000

11) g=re] AQE Wkl #h" FAA a2l digh =9v £473(2003)7 A%
(2001) Soll AAE ] Y], EAM2003)S AANAEL] WHEE 2T 5 e
A= ag0= 19873 1€l AFE FF =54 = 5 =571FHY 714

3} 9g317] o F o) FeE AYFAAE 5 Al 3

'

5



= A&sh= AoE ADFAA Y B2 HAA H(powen) S /A Z T H
7 WA ok AlAlge] ©92S Ztethe A7) DF-GLS A%
o AME-E= A FF o2 KPSSAAAME AAGo] Te&S 7t
A ethe BAH(stationarity) AF-7Hd0] AL&H T oY A5 wijEl
Al AFTHES iHE’E’E?*‘E T ARES AHEstE g8 4 (confirmatory
analysis) S AF&SIO 24 FE29 AZPAS EY 5 Utk

<R POA B ARl AYEe] 99Es sete ATl
A ZFA S time trend)= SAA 23 8oz
10%°14 717 =< 499 7145 A @< A57F 247 vliszstiA 354

B 1> HYs0 tiet 2ol 48

A 3 AT e
DF-GLS KPSS
1 22,933 % 0.373*
2 -1.937* 0.373*
3 -1.687* 0.373*
4 -1.932% 0.373*
5 -1.870* 0.373*
6 -1.407 0.373*
7 1432 0.373*
8 -1.663* 0.373*
9 -1.674* 0.373*
10 -1.190 0.373*
11 -1.046 0.373*
12 -1.370 0.373*

AAA

1% -2.583 0.739
5% -1.943 0.463
10% -1.615 0.347

F 1) 9 92 AR AL L DF-GLSAAR Y A9 AlAgo] &L 7}
Arolm, KPSSHA Y A9 AlAGe] d92E 2R 59
2) AREAFL AHA = FlgE 10%01]/\1, K 0] 500 A, FrEE
FrFE 1%NA 242 AF7Hol 71248 S YER.
3) KPSS7A Y A% HAFA =] ARk 7‘0101] FEF AR G5

12) BgR o] that 2AFAI3F =2 Maddala and Kim(1998)& 3=3}e}
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= 9k A4 Eo] A9 AAGoleks AR KpssAR] <3l
oz B ERoE A g0l

BAAALoI L AT o] F EAL AlWSATHIY

HPZE = FAFEo] vi-% &3 smooth) AlAIEoleh= 7HE 3 ol
o

(T8 FATN] AAUYEE AHET

= uy) P+ a(2%u]) 7] G4

A7\A A2 2 RS YR, & 349 wHEo oig ¥3
TVEAZA 1Y ol AZASFE L Te U HES AAIEE e
Heg 54 ‘HEA S (smoothing parameter)’ & =HTh [ 2]9
A=1,600% 7H83tel HPEEZ Fai AALHER AHE A
AlEle] Sl g8 AALPES 1979~87d 71 B B 4.0% F
oA 1988~97d 7|3 Bt Ht 28% 2 sttt 18917 713
B 45u7ba) AL OIF A e ATGE T BE)

APE AL AALFET AALHEY AI2ZA EFolA 3
Qo] o8t AR E = FEOZ HAE ] vk ShA A3 Hie}
BAAANA TR A7IedHo] AAg Ao FA7 2 F 3
of Jof el =gko] AS F Ao, AFATF oA THEH =
o AY9E A 7

o]
/ 2~

fo <

o

ol ot fr my ot
NN

1 3=
= WSk Qe AStete] B AFlME F

1)

13) AgEo] HRAALolRR= AT ?itﬁ;i} ol 711 o}ﬁi° 7Fs73el 3 E}
AAGel FEMSE Teke Ao vele

T 4 o 7}]3,:, ARY 5o 9918 7ot

S AS B =Eel WS WelE Aoz 445

I‘

o OhFA| gkokth

14) HPBH ] A5 A9E] v AAEcgs 7S Q= 314 et

15) -gvtete] 7ﬂ7]”‘E§J o dsixE FAHC] BYFFAFE o838t 19700 o]
o] 71zt W3] FAAQ VIS L] o3 ok
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1 LI B B B A S S S N B B B B S B B S R B B S N E S S B B B
1975 1980 1985 1990 1995 2000
%py PT PT PT PT PT P T
4
3
2
1_ A/\
a A BT W/
-1
1975 1 980 1 985 1 990 1 995 2000
T PE AR A, TE A7 AR 474 vER.
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7} vlwste] Bz} ghoh HPEE] ofs)
2] A A Rl a1l A A EolAE B
ur, 1992: 1 ~1993: 1 717+e] AAE o] Z7|=3he]
ANME 00 77 ZHS ZEaL, 1996: 1 ~1998:I0 7]17+e) AE 740
7158e] AHoA dY g 2 AeE Yehda ok

r4> r4>

ox mi o i

A M A AHtrend component) 2}
keI ZH(cyclical component)Z &g & FAHIQIALE AAAHER TH
Sttt ol & E0], AFE Udl vs 22 2SS A0

W

w, =ultus 3.1)
uthutT_l-i—vt (3.2)

uG =d(L)uf_ | +e; (3.3)
A7NN e AYEL, e AYEE) FARRS, = AYEY
SPRES UehH, 49 o5 WA (white noise)olth. E& A}
A2FAK(lag operator) (L) (=¢+¢,L+d,L°+...+¢,LHT Bd =
LR

o

(stationarity condition)S TE3cial 7St 9] EoME &
Fdriftyo] e Folrgoz AAHE v M (nonstationary) FE FA
47 AAALEE AEET,

AddGEC] BFEHA Fv Ho|BE HIASAARY S H¢ o

ARl FANE S ol&ekA ¥al, BYS JHEit

s S s 3 (state space
model) 2.2 &3t & ZTrHE|(Kalman filter) 7|52 o]-&-3t FH9-F4
H(maximum likelihood estimation method) 2.2 F7g3t}17) Abe]-g7te 3

16) BN#31S] % A4 AAD WEe] ool FARRe] WM ekt oo m
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sho| XiAAE 3
(# 2> CffHe HIASQIXRY FFA0
2y 2y 2
parameter o, T4 (6,=0.3)
o -0.577 -0.577
(-6.573) (-6.684)
o -0.380 -0.381
(-4.132) (-4.250)
s 0.125 0.123
(1.490) (1.508)
B -0.282 -0.269
(-2.183) (-2.106)
o 0.718 0.706
(3.890) (3.843)
Yor 0.072 0.073
(3.510) (3.587)
m 0.016 0.016
(10.456) (15.616)
o3 1.676 1.651
(16.868) (19.301)
b, -0.784 -0.754
(-8.192) (-10.505)
-2.746 -2.952
(-3.490) (-5.508)
o, 7.946 7.935
(13.438) (13.559)
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7, = Q &
SR
AX,=C(L) 0}
0

(5.5)

HI A AIE A5 YAF AHECZ VARE o] FAH 7] fl8)A]
© WTFE ol FHEBATE SASHA Gotor sty A EAA &
Ash= 74 VAREZo] o}zl VECM(vector error correction model)<
ol gafoF 37] mEolth. ddE, 4dGDP, GDP H= ol zte] &4
© BAE A7) fst Johansen AL HAS AlWste] & 23
o5 W ol FHEB/AE SASHA B ASE YE HFES

<H 3> Johansen 3&E A (MYE, IBLISMM, GDP C|Zg0|E])

Cointegration ) i
Trace test Maximum eigenvalue test
rank
A3 5% 1% A4 5% 1%
SAF | QAR | GAA | FAZF | GAA | FAA
0 28.80 34.55 40.49 16.54 23.78 28.83
1 12.26 18.17 23.46 12.13 16.87 21.47
2 0.13 3.74 6.40 0.13 3.74 6.40

= Trace test= ‘Ho: rank=r’2 ‘H;: rank=3°] )3l 733}, Maximum eigenvalue test=
‘Ho: rank=r"% ‘H;: rank=r+1’ol i3] 7AAg
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0o
498344 | GDPFRA | B715A4
Andrews/Quandt 29.115 36.189 26.923
supremum LM test (0.573) (0.188) (0.717)
Andrews/Ploberger 12.006 15.675 12.346
exponential LM test (0.489) (0.118) (0.442)
Andrews/Ploberger 22.587 28.209 23.979
average LM test (0.254) (0.0438) (0.174)
ekl MBIy F4 1998: 10 1982: 11 1981: 11
(Quandt)
supremum LM test 5.608 6.861 13.545
(0.177) (0.102) (0.005)

Al A2 GDPFA A gt LM 7 (average Lagrange multiplier
test) AT 714 EE AR veht HA Bge Q8ke]7]d= B8l
4219 A4t 74]—/?94 FEEE 2FY
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AAEY 2HEo] 4y FHA o AL o, o]E0] 1998:

o} kS zka 1999: 1 ~2000: 1 7]7F =9F

AL mEsEte] WA 2 (5.2)0] e 2o gujwse
7

D, = 1 fort=1998: 1T ~1998: IV

0 otherwise
_ 1 fort=1999: T ~2000: I 56
D, 0 otherwise (56)

ol & Eﬂﬂltﬂ 294 ATE 47 5,,6,2t W He: 6,=6,=0
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[J8 7] X VARZEQ 5ZHISE4 (<

2e(7] HA)

Accumulated Response of UR to shock 1 Accumulated Response of UR to shock 2 Accumulated Response of UR to shock 3
15 2
1.0 3
1
05 )
S S —
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0.
1 2
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0.0 0
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and Kohn(1986)2] HEPIH(Delta method) = A5 AREEHI 9oL}
Staiger et al.(1996)°A EHI7IE2 Z AT S A3t 23 DElHo
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