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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.
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AAXNAFES] JNES 1968 Al Friedman©] Z1v]| 7|8} 3] (American
Economics Association)ol| A 33k 7Folol A AA| = i

“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 FaEA S} A=}
e =4S 53t E7MEES 7HESA7IA & A Y E(nonaccelerat-
ing inflation rate of unemployment; ©]3} NAIRU)o|2h= &7} 2] A&
UTEY) NAIRUE */FEV‘* zﬂEH/] A7) BEa34 BHE fde

N A

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

7rt_7ft+8(ut t)+wt 2.1

AN re AZANELL, 28 7]
HYES, e A9
MR o B8
4AagEel A94Y 215

Fa Fobde EHSAL Yk S

01 7}g8taL,
TG =T (2.2)

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

2) dlE £0°1, Rogerson(1997) AAXAES] 7ol dFsle 82 FAALE, F
71495, 432 Emormal unemployment), TAI/E] A E(steady state rate of
unemployment), X< 7Fs3t A AUE, G873 A YE (efficient rate of unemploy-
ment) 5°] FAHANA AMEE I oS XAl QU

3) Espinosa-Vega and Russell(1997)2> NAIRUZ}= 8917} Modigliani and Papademos

(1975)7} A 718+ NIRU(noninflationary rate of unemployment)ol| A fell3lH5-S B3]
I o]
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o] Bt = OECDoIA & HAH HHA AALHEY /Nds &7
NAIRU, NAIRU, #7] NAIRUZ F#3}o] AFE-3Fal thRichardson et
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Aol Uty FREFS o]&3k Wi tixAl o2 72 HEAY]
5] 7] = &(structural vector auto-regression model; ©]3} +& VAREH)S
F UG B =FolAe VAIA o]& o] &3t AAAAE F44 ol
o5

M ok gL

o
==

3. 2 HPAT
o

o] AAAHGE al
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239 oy HAZRIAEE S 0] 83
a o] AFelA AAEHE %—é A= A
Holal gtk o3t zole 7| RE %
ot 239 Aol AZ =21 %XJWJ 1= A EHA] = )
A 7118E 750l Y olE ¢
Vool A zpA|3] ohFaia) s, 0471*1% olg ATY FAHZAT A
H‘ﬁﬂb EAAs AR gk

u];q AE AJAAAES v BH TAAAHY AANGE 4
Fol| A A3 zpo]7F drAETE FA4442003)S 1980: T ~2002: 1T )3+
o] EIIARE ol&ste] AALAES FAHA=, ARLdE 4
7} 1980t F8k~1997\d 7]7+e)] ﬂif%%ﬂlxi AAAGERT A
Yelhar gtk o]o Hlste] QFped - A4
717k E7IAEE o]&ste FAg A
1997Lﬂ-°4 712 el A AALFES &

ATt A A$5(2001)7F 1974: T ~2000: B

6}04 FAS AALLDES 1980dt]) FRE~1997d 7|7t B AA4
ES IA 38t ok

A 71E ATFENA AAEHE=
B oollet HEY ARAAE ME
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E9 Fold A g BA] Yv EH5S Hola th
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o], ﬁ §(2001)°ﬂ/‘1 AXHE AHE AE 1988~98d 7|7 &
o] FE frAskaL Atk o]FE(2001)0] A uiel 2o, o)A
4 109 5o AAAFERY A FAEHJTGE E7FE 9

e > o 2 in
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= w5 a%lo] gIQ o] 7|3t Ft EVVESEC] EobAok &
© gren Bk A QAsgen, A4E 4 ol A% 59
A=H N Al Hel A 7]H5(1988: T ~1989:111, 1992: T ~1993: I, 1996:
[ ~1998: )7} FHHA I3 =& FAlske Ao=2 Yehar 3l
t} 10)

o] Bl &= QFF9 - A A 21(2000)8] FH A TN = F8A T
7 BAR AAclEH FEEHA| g A5t HHEHL e
3(2001)%] A5 AT Fse Aol FetARE AT 37]7}
oA 713 o A(stationarity) S AR £ A7 2

A},

J

2,

A o
Il 22 NALWEE o $¢ NAUAE 2F

. UHUYEY ALY 54

T AAGTHE AUES AAIEE 54S o8k WolER

10) 2JH o] =27}t A A8t 50| A7) S (reference cycle)#H] 4A@A 7} AQE A
< Brkshe 7‘”5::15;L FAJDA disiME =7te] s th ﬁoﬂtﬂool%"ﬂ o}
2t FAF #3R] Jido] gapd 4 glom, 574]7401]"1 Fxshs AEE
Y FEe] ¥ ;«1 FAAsE Hhe % Feds Hﬁzﬂf“ & Sik ok, AAd Y
Fo] BAAFAY A5 2 A=F 220wk vtgshe Bpole 3T FA 9%
S HAE AERE FAHY AT FEo] AAHAEN TS FA ®3, ol w
Zt AYE AR AVee] 48 AT FETAE Ad Aow F5EH
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olF o]&ale] AALPES FA] Mol AHES] AALEH EAS
ATE a7t itk (29 1]0] AYGEY 2ol AAHY St & =
ol A= 1970~2003A 717ke] AEZAE A 4by FHAFE £U1A
55 o]&sttk adHolA & F Aol 19883 199835 55t
AAE 7T 47 FEs s eS¢ F Ak

oo &4 AAGER o]l AYPES B92E 2= HASAAG
(nonstationary time series)= 7F43la RS AASIEZ EAof oA A
dEo] BTE ZEA AAE Btk el AAE o2 E Elliot

)

et al.(1996)2] DF-GLS(Dickey-Fuller GLS)77 3} Kiwatkowski et al.(1992)
] KPSS(Kiwatkowski-Phillips-Schmidt-Shin) 713 & ©]8-3}ch. DF-GLS
A2 v A A 2] &7 Al (deterministic trend) S GLS(generalized least
squares) 2} AR 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 skl #h" AAA aQld digh =9v £473(2003)F A%
(2001) Soll AAE 0] Y], EAA2003)S AANLYEL] WEE 2T F e
A= ago=z 19873 1€l AFE FF =FA @& 5 =571FHY 714

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

'

)



= A&3sh= Ao=E ADFAA Y B2 HAA H(powen) S /AT H
7 W ok AlAlge] ©92S Ztethe A7) DF-GLS A%
o AME-E= A FF o2 KPSSAAAME AJAGo] Te&S 2zt
A Fethe BAH(stationarity) AF-7H0] AL&H T oY A5 el
Al AFTHES iHE’E’E?*‘E T ARES AHEstE g8 44 (confirmatory
analysis) S AF&StO 24 FE29 AZPAS Y 5 Utk

<G PAA B AR], AYEe] 99Es sete ATl
A ZFA SHtime trend)< SAA 23 Sz
10%°14 717 =< 499 7145 A @< A57F 247 vlszsiA 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*

LA

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 9 AlAGe] d9TE 2R 9.
2) AREAHL AHA = fFgE 10%01]/\1, K 0] 500 A, FrEE
FroFE 1%NA 242 A7l 71248 S JER.
3) KPSSHA Y A% HAFA =] ARk 7‘0101] FEF AR G5

12) BgRAo] that 2AFAI3F =2 Maddala and Kim(1998)& 3x3}2}



16 KDl Bk / 2004. I

9k 298] A9 AADoleks AR KpssAA <3
oz B ERoE A Eol

BAAALoI L AT o] F BAL AlWSATHIY

HPZE = FAFE0] vi-% &3 smooth) AlAIEoleh= 7HE 3 ol
XN

(T8 FATN] AALYEE AHET

S —uy) P+ a(2%u]) ?] G4

A7)A A2 2} RS YR, & 349 wHEo fig ¥3
TVEAZA 1Y ol AZASFE L Te U HEg AAIEE e
Heg 54 ‘HEA S (smoothing parameter)’ & = Th [ 2]9
A=1,600% 7H83tell HPEEZ Fai3l AALHER AHE A
Also] itk FHHE AAAAES 1979~87A 713t B Ht 4.0%
oA 1988~97d 7|7 Bt Ht 28% 2 ST 1891 7] 717
S 48% A AFEstar o] HIHA shEbstal At 7 X)),

AAE AL AALFET AJLHEY A)|2ZA BFolA 3
Qo] oste] AR E = FEOE AAE ] vk ShA A3 HRe}
BAAANA TR A7IedHo] AAg Ade] FA7 2 F 3
of Jof thaf =gho APAT ToA T o=
o HY9E A 7

o]
/ 2~

fo <

o

oA
i&
o
L S

ol ond rr my ot
NN

1 =
< Hlasiar Sil%% etste] 2 A= F

1)

13) AgjEo] HRAALolRRs AT ?itﬁ;i} ol 711 o}ﬁi° 7Fs73e] 3 E}
AADe] FEMSE Eehe Ao vele

T 4 7}]3,:, ARY 59 9918 7ot

S AS B =Ee] WS WolE Aoz 445

I‘

o OhFA| gkokh

14) HPBH ] A% A9E0] v AAEclge 7S Q= 314 et

15) -gvtete] 7ﬂ7]”‘E§J o dsixe FAHC] B7FFAFE o838t 19700 o]
o] 71zt W3] FAAQ VIS L] o3 itk
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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.



18 KDl EUsR#% / 2004. I

St} vlwste] Bz} ghoh HPEE] ofs)
2] A A Rl Al A A EolAE B
ur, 1992: 1 ~1993: 1 717+e] AAE o] A7|=3he]
ANME 00 77 ZHS 2EaL, 1996: 1 ~1998:I0 717+e] AE 740
7158e] oA dY g 2 AeE Yehdar ok

r4> r4>

ox m o i

A M A AHtrend component) 2}
k1 ZH(cyclical component)Z &g & FAHIQIAE AAAHER TH
Sttt ol & E0], APE Udl vs 22 S A0

W

w, =ult+us 3.1)
uthutT_l-i—vt (3.2)

uG =d(L)us_ | +e, (3.3)
AN e AYEL, e AYEE FARRS, = AYEY
SPRRS e, 49 o WA (white noise)olth. E& A}
A2FAK(lag operator) (L) (=¢+¢,L+d,L°+...+¢,LHT B =
LR

o

(stationarity condition)S TE3ctal 7St 9] EoME &
Fdriftyo] e Folryoz AAHE v A (nonstationary) FE FA
47 AAALEE AEET:

AddGEC] AFHA Fv Hyo|BE HIASAARY S H¢ o

L
wrEel 2 e ol g8 g, RES 37

Sl = 5.3 (state space
model) 0.2 33t & At dE|(Kalman filter) 7| H-E o] 83t H9-F4
H(maximum likelihood estimation method) 2.2 F7g3t}17) Abe]-g7Fe 3

16) BN®31S] % A4 AAD WEe] ool FARRe] M tehtv, ool o
) BIEE UG G HAFEN AT 008 o
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ul =ul | +v, (4.11)
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7, = Q &
SR
AX,=C(L) 0}
0

(5.5)

HI A AIE AFE9 YAk AHECZ VARE o] FAE 7] fl8)A]
= WTFE ol FHEBATE SASHA Gotol sty A EAA &
Ash= 74 VAREZo] o}zl VECM(vector error correction model)<
ol gafoF 37] mjEolth. ddE, 4dGDP, GDP H= ol te] &4
© BAE A7) Hsk Johansen HE HAS AlWste & 23
olF W Thol| FHEB/AE SASHA B ASE YE HFES

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

Cointegration ) )
Trace test Maximum eigenvalue test
rank
A3 5% 1% A4 5% 1%
SAF | QAR | GAA | FAZF | GAA | LAA
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 7373}, Maximum eigenvalue test=
‘Ho: rank=r"% ‘H;: rank=r+1’ol o3} A&
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0o
498544 | GDPFRA | B715R4
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)
Fadte] MEAY FA4 1998: 10 1982: 11 1981: 11
(Quandt)
supremum LM test 5.608 6.861 13.545
(0.177) (0.102) (0.005)

291 A2 GDPFA A gt ¥FLM 7 (average Lagrange multiplier
tes) AT 7145 AR Ueht HA BYe Q897 = B8l
4219 A4t 74]—/?94 FEEE 2FY

A

A AAEFAAY B AT Tl 1998Lﬂ 2/4T71
Fgd wel 2972 A3 TS 2y g et A7)
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S Slabel) A7 Berel TENSE Bl B WA A
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712 A% FEARS B A AAEF VA GF Sol B
A7k A Eolo} Ak oHF HS WHe] B =RAAE TR
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ok BE Hrugh Ao QA% FREsAES e, 353
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AAEY 2ol 4y FH A AEHI o, o]E0] 1998:

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

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

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

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

ol & Eﬂﬂltﬂ 294 ATE 42 5,,6,2t W He: 6,=6,=0
2ko] 10. (p value: 0.00)Z ol 10%°
A 71%@01 Eﬂﬂl HEEo] frofst Aoz AU A o3 ¢

x He tdoz & wo= 9397
grjaEo] A48 wrgsiA|nt, 4717t
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Ao 2 7HF3te] £98k917] 7|13 Fete] MEo] ot FHA T FIFS
o)X A PE2 243 Aotk 4 (5.7)¢] EAA FIAL ARG A
A A BAFo] 21(p-value: 0.11)E ER} AlgA|efo] folaE
10%°14 71745 A = Ae® yYehd 4 (5.7)9] Alefo] AUAIA 212

Aol U A]A}—a}aau}. owm e guage Ago] FAHE #
717 B9 F we) WElE 2t A9 FAHOE A
. 741@ Aol xﬂuﬁ 4857) YSThe AL Aebe o

AN

_



Fe] % VARE S 9

o

o] k. °]

el

.Z_ﬁ
o
v
gl
ol

o Abg

A
g

28 7
CEEr

2 5.6)3 2 (5.7)°] Rl TFE o] Tk

(29 7]0l AAE 23S dHEE HuHsEs Fof

1

L

=
T

.
ToH
olo
f

N
No

To-

3}

3} 2

=
L

|
p i

serste

-

R

GDP= AV|¥oz Zv)sla BV}

ol

)
‘I—r_

of

|

—_
o

el

~

o] g A nlal <] 2e]

A

shald

{o

F7}

Rl

R

o8] 799} v}
19 =, A58 AP

oA gl 5

o

al

]

L

o
-

WHe B
= AYE Aol HopAaL Al

)
P,

o @2, 37168 ARINE Fo 3
AAAYFo] B7]EF]

}

k<]
T

VARE & 2]

)

—_
fiTe)
e

i

F 24kl 80~90%7}

A7} AA

o)

el
froe

59 &7

=

olm, 2y oA HAHEY

5]

i

k)
pal

38) TEH3AH o
_OA




48 KDI BUsRHIF / 2004,

[J8 7] X VARZEQ 5ZHISE4 (<

22(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 —
0.0. 0
1
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-1,
0.
1 2
RRRAAAARLAMAAL Ledss nadsasadns aats s ARSI AR AL sas it s et taas T
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Accumulated Response of GDP to shock 1 Accumulated Response of GDP to shock 2 Accumulated Response of GDP to shock 3
15 2
1.0 AW 3
1
05
2
0.0 0
\/\\_’v\/_/— 1
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T shock 1==5FHEH, shock 2=7]EHEHEH, shock 3=F7254, UR=EUE,
GDP=F)& A4}, PGDP=GDP t]Zd|o]H.
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and Kohn(1986)2] HEPIH(Delta method) = A+ AREEHI QOLf
Staiger et al.(1996)°A EHI7IE2 ZoATS Al 23 DElHo
7S T 95% AlEFto]l ARl AAMHFEY FS s HlEo
64~99% = Yel dEPEH] o3t AFgr3to] =g ThsAdo] A4
Helong B =% ]/\1“ Hamilton(1986)2] *3H-& A3t

FHETERG L] FAIGAA w7Ivie FEHE( 2 )2k FEHE S

Kl

3
of 2URFTEAFEE(g)ol TG ARt o] FARTEANFELS
FRE 239 AgTt AAGRT 0E 5 e BSAEES vgsA X
stnE AeiRia 380 w2 18 on EEAEE HEA £
St} Hamilton(1986)8] ZH7IEE AEWHE JHIFUHEY AN 4
H A9 FETEZRE 7P AT (7)E A E(randomly)
F2 5 49 A "JV] 7P AGE o83kl e E <k A
HE o] 2R E S e Hedl, T2 S5mE oldg 3

35 W&t /‘]?%H?Joi’ﬁ w71 pekch X n7h o) e E ok A
HE o] 271 F-FF4Kconditional covariance) 3§ B o]-&3te] T}
2ol uj7]e] Zejule ol thate] FE B A(filter uncertainty)t Al

1=
-84 A (parameter uncertainty)= ZH2} S48 4= o)

A7 Z= AAARE ol&3te] T ¥ EE YehdTh 7
THEE ol o8 FAHE AeiHE e ESHAS I ESAATH AT
A dog SA4dH.

Hamilton(1986)2] ®H ol whe} B =FolA AlE 1,00038] wHE 3
st G HASAAEYH I TG HASAAREF ] o5 2
AHEY 95% A=FES FAS A7 (29 919k [2F 10]9

AlEo] ok oo AJHA TS HASAAR G 9 AlFF
48] Fo] 1%pE thAT HIASAARYE I FA 2po| A efghon, 9
Se7IAH AHEY WHEo] F 7Rl AT BlASAAEF | H]
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