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Analysis of the Korean Copper Price Elasticity using
Time-Varying Model

Kangho Kim* and Jinsoo Kim**

ABSTRACT : In this study, we analyzed the changes in copper consumption according to copper price
fluctuations and identified the domestic copper price elasticity. A total of 408 time series data from
January 1989 to December 2022 were analyzed using the vector autoregressive (VAR) model with net
import volume, price, and production index as variables. In addition, to identify changes in the correlation
between variables over time, the dynamic relationship between variables was identified using the
time-varying vector autoregressive (TV-VAR) model. As a result of the analysis, it was confirmed that
the negative price elasticity for copper is —0.1835. In addition, the interquartile range was —0.3130 ~
0.0886, with no consistent trend over time, but mainly negative elasticity. This study can be used to

quantify the expected impact of various policy proposals and changes related to minerals.
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FEARAS AAAFAA A, Eof |2 7]7HA] thft AlE 3-8 2ok ¥
2 g7 At AFR]ofl A = 7ke] Tt A Aol S Rl @aolet(HdE

-7, 2023). E3] 2 5ol ©asH BA| Aeke] 350 uket F g oy A] et
U] A& Siol e FEAde Fado] H& 5L QIEHIEA, 2021; IPCC,
202), 2801 ok B8 S LT ARG AT ox Ak
E4 =7t HEFE o] FE5 o] 3l o 24, AA, Ho a2 245k ¢
Yol ke = o] 2ol T B4 21235 Y SHA] o= 4= JITHUSGS, 2023;
The White House, 2021). 0] 2|3t 2] A2} Bl &0 A AA|, 7| T8, AAY+Z2 5
&t alEol o8l F=2 7H ol EFAAE 7L S A =M a0 A7HE A
|X] 2L QltiFernandez, 2018).
AIAA QA 75 2 KA, Tl ollU A &)ofl wste] u A7e] o5
S A1, 9 A1 S0 o] ublo] H T4517] 93t 7 ekely el So] 12
3] X34 =] 31 ¢lthJebran et al., 2017; Gibson and Kim, 2019; Phoumin and Kimura,
2014). Lt At APgo] EATOIE Bt 71412 { el au)Ai} ol 57t
A A T o] 29 AR AT A A 0% vl g Aok e Al
< ARk Ql A stel g F/dA ¢l -2 ¥ 27 th= A 2185k H|(Tcha and Takashina,
200, 01§ 387} FHE LUVIR SIS 101 JUEE B ohd 3
A 71A|2] 129 2ou]o] kA T Wl o Ake] 271 7o) W st] tjolch. what
K 42.9) Zo] Tes] 1A oo R WA 9 4 dlon s o) AT 4 e
spelely] QlaiAs AEe UeE ALgstol GHAR 24 sfof gk

F 02 o] 4.2 ol 40] Frj57L B 7191 BE A1 A0 W) it Mo s
Qo) A, 115, 37, 74 A7H5 Threh Heke 8% 4= gl ol A o
gehg Aol £AE B2e) 400 e HABL Aub 44 ooz Hol
oj2g 4= 900, ao] mnjs}r| Lt wlgke ) 4= Qlrh WolA] FhAgrelg 24
ZQ =7} o2 4= QJthTcha and Takashina, 2002). 1 of| = E+L5}3L 74 &
ek X 57} M gHEol ], SALelol] 7HAS Arlstelete AFE 2124 742 output
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o] gl 23 g 0 2 AXetH 02U} B2k YL st b 9lo] 2 3
CH(Stuermer, 2017).

2 20 Aol HES ko2 71kl A S Q178 Fernandez(2018)0] w2l
U5 h9l0] T ATel 4L Tl R BhR1E X ko, ol 27} el Alslatosn
Vel ol vl 1o /AR o] AT ek A SIS e

& 7% ARSI U Eets F71e) 52 2~47)2 Tete] Salsllo] B
%ﬂﬂ%aﬂ%gﬁﬁvb Z23} Quke th2gir). o] o] 2 APATEE
EA A A5 9] z}o](Stuermer, 2017), =7}2] A Z(Crompton, 2015), )5 7+2] v
(Tcha and Takashina, 2002)9]] 27 o] W #] Q7] o] Ath & o & HA| F27F ZHA &
2 580] 418 /1S thho 2 A7k Aaglon, 1o AiE o 2 Bl Hol
A= TS e 2 o AR A QL At ml Esheh TR AR o] 5 U2 flsl 7Hg A
A HEHSE ARGSAY =7 HgE AREShe 59 AI7F EARItH(Evans and
Lewis, 2005).

S2)uete] 29 Sl ERKOMIR) 9] BHEo] nham 202238 7]208,
A EEAR 7E] avlRFo] F2|(69]), WA H), oFA(4), EFUIE(TH), H(49)),
FA(59)), 7H=w(29]) o2 FT o] IAA LR FE= FE ol 5 shuo]
o 215 2] 9] B AAIA QL 7 Al S BEA-star Qlof F-e] g2 ol Al A
AFSHA] QFEroll = Etakal -2 AlE] AL AlAl 89 o]EHUSGS, 2023). o] Z5:
S UL ket FEAE S LR aHsteE 2 SHY AT 2R Qs B
%ﬂ&ﬁkﬂ%ﬂ%@tﬂﬁﬂ 2 9FYol] TS wlgat 4 QIEKIME, 2012; Stuermer,
T Qe the Ste) S Aue A A RS v
S

bRy AEE 2ystn Bgso R

Ol

o] S-2|LH=95%
14517 20 3fof
dﬂﬁha‘ﬂzfﬂmﬂ%%ﬂ%ﬂ¢&%%j%%%ﬂﬁﬂﬁﬂﬂ®%¢%

917)0] 7} ol A 0] TS uhelshA} sH= v, w] Al vl Fal ke 414
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o] A BH= HF o] £ 54 F7HE hAFO R 3 BEAUY AHAREA A7t 18

p8 =1 O
d2 3 Eeol meE Ale A 71+ A

1 FEAQO O $20) AR QAT

= 2Jof| A= FEAH et 7HAE A S Eelstaat 74t FEe 2
2429 A7} 28 & o] 2Tt Evans and Lewis(2005)+= 1969~1999 H|o|E] & A}
shol 77 BTN, 72, W F4, ofel, U, 2)o) A4 wEH A
oz 2gelolch o] B4k §S HE 1A 0| B W Ageion], A
32(-0.08), T-2](-0.12), H=0.13), Z4(=0.12), o}A(-0.10), LZ(-0.10), Z(-0.13)¢]
AR 2Te.zn 2o THATe o] £AlsHs AL SIStk Et ol
AL BEt] T o A0 e Bsark

Stuermer(2017)+=1840~2010d H| o] & & ARE-5Fo] OECD 127} 487} 2A 5
7Fek 3705, Q1= Bebd)S F7hsto] 15708 tiAF o2 57 FE(YF ], +
2], o, 4, obel) o] 7HAR A S Al 2 P 191 A RIPHA] WS et
Z}71 8] H Al AH Autoregressive Distributed Lag, ARDL) 7.3 © & %

S O R FRUEC0.7), FEI04), H02)8] 7HAEk
A A A9 Uro] BAREe = A A -2](-0.3), 74(-0.2), ©F<(0.2), A
A 5 2(-0.4), H(-0.1), F4(-0.2), oF(-0.3)¢] 7HAR =& S5t 54 AR
Aol w2 Apo| H-e ] kgL wek o] A UL Tlofe]
o] 274l 4-20] ojuiT JFL 1A LAE BT,

Fernandez(2018)%= 1980~20154 E|o]E|2 A}&3}o] 87 thE(olzal7}, ofA|o},
CIS, #9, Fotu|2]7}, HotH 2|7l T, 2Alotyohol 77 (& Fvle, 72, |,
T4, ofdd, U, 4) 9] 7 e A Divisia-moment & AR&-Ske] 34 5H3T-
T2]9] A5 B tiRolA 7HaE g do] TAH LR [ofshA] gdgkow, dFu|Et
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HOlL 2 A% |3 RS AT o] S B3 SHfel At HEAAL S
o4 A b SR B8 B0 BB W% B AT S U AT 4
e,

=2 (2022) 014 BIE TS 2T A =9 7 sl mE AR E 7HA
A7 242 SVAR(Structural Vector Autoregressive) =& I} flexible local projection
TR ALgato] ST o1 2 Ba) LA 717 vl - v A AS Selg)
FA0] QAR TP 500 7HATe g ol mreb el 49 27l 714
AT RS AT, 719 A R AAATS et ] Qo] LA 4

2 7HAsE e R4 ATt w

QA 27WE AL Roke] Tl TG uhR T S AP IR R Aol et
ﬂ@%é@ﬂ3%§°liﬁ¥aiﬂﬂgﬂ o 54 B2 A 5
A IS 7 ke g sete] AXISHS B B8 4 9 Aol

Il S 2 K=

1. ¥4 e

1) WEA}L7]18]A(Vector Autoregressive, VAR) 23

AT A ofe] A A AAD AR E S YR JEAEE 1
2% 4 Qs VAR BEL ALgstol BAL Sasient o] mye Ao S
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[ln(PR[,) ] [ [,] + E By, In(IMP, )+ Z By, In(PRI, )+ > 5, In(PRO, ) |+ [e%} (1N
In(PRO,)) ) |77 L €3

3y, In(IMP,_ ) + Emln PRI, )+ Zlygpln PRO, )
=

t—p
p=1

o714 In2 AAA 21, IMP= & U, PRI= 714, PRO= A& 2fufeitt.
o, AL, tiAA, EaA Sk Zo] vhfet Wi - e g SAReR 28
oLt A7) BFo| whE THAE YA WskE F7hR eRelstala A o2 gl
nju) ek M5 Al efskar 4 Wit ARg-oto] BElS 4Bl o] 24 Ha= 7t

Eﬂ lEi N7t 718 TZ%# o2 %01‘/}% Aok e 2 AR DA T 2 A

2) A WEJA} 7| 8] A(Time Varying Vector Autoregressive, TV-VAR) 2.8
QA ARERFVAR R of| A 3| A =7} A|7Ee] BE o whe} k=
F712 714 3= 54 g o] ti(Primiceri, 2005). ¢]+= A|7tof wh2}

A& 11 sto] 74] -’:F J3to =4 7] VAR B3t Eef 11 &
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4] @)l e gLow, 7t wiss 7o) A7 A g VAR 299 4] ()ZHe 2
SE A7} A7kl whet W 42 Qs Elo] EAfateh. o, 7} A9 AT} EAA
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2 Ao AHg e M4-5 0] Hlojeliz 78] BB o] ) & U Hlolel AS TS
T5to] 1989 19EE] 20224 1297F4(4087]Y) & 4087]9) A A<D A2 AL
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3} 01, o] Macrotrendsof| A FE38}9th T3 COMEX 7]—7—“4 HO MNA7FA0 R
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1989 1993 1997 2001 2005 2009 2013 2017 2021

1989 1993 1997 2001 2005 2009 2013 2017 2021

[AoES
45

o
1989 1993 1997 2001 2005 2009 2013 2017 2021

L 24 2%

1) @¢(Unit-root) 34

Ao ARG HlolE 9 71 B wAIE Tstaat A oz ARk e W
A ofl thgt A& - ASHALE 2 Aol A= Tl A4 2= Augmented Dickey-Fuller
(ADF) test, Phillips-Perron(PP) testS 435} th HE4E0 T2 AA AT =<F 1>
of A|Ejo] QLow, 1% foI5Eo A T2 FHE| SUFT AL £7 U4 4

S AAL 00l g BFRAIL, 72 7H = 1R 2RE A A A L)l sigsh ik
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o TR 12} RpE 2

ADF 7#A PP AA ADF #A PP A

& % -8.073™ -7.825"" -32.870"™ -50.018™"
714 -1.562 -1.765 -19.024™" -19.125™
Aﬁ&ﬂ# -3.627°" -3.988"" -21.518™ -21.484™"
e 10% FYGE, e 5% YRR, M 1% FoeEstollA] ARIHE 7124 9]

2) VAR 239 HA Azt 44
22 528 417o] 9ho] 2 445 51| $18) 2k pe471717) Tef510] VAR()
&2 275)9 11, AIC(Akaike Information Criterion), HQIC(Hannan-Quinn Information
Criterion), SBIC(Schwarz-Bayesian Information Criterion) 2] F-A|&-& o]-8-5}o] Z|tj| 2}
ol p(1)E < 2>2} o] AAsI T AICY] 79 pE Iol|=%(overestimate) & 754
o] 9lth= thA-S 8 ake] HQICS} SBIC A} 22 €159t Lutkepohl, 2005).

(B 2) WA Zoi AR MY AL

A 2} AIC HQIC SBIC
0 1.8066 1.8187 1.8371
1 -9.0334 -8.9850" -8.9114"
2 -9.0410 -8.9563 -8.8274
3 -9.0445" -8.9236 -8.7394
4 -9.0173 -8.8601 -8.6207

3) VAR 238 3

A A2 AGE Bl B2 AR VAR() 4
Zbzro] YA o gt B4 Aakg HojEch e FE2 = ko] 49 A7) A4l
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4 & R 7} AYATA] =
L 2o 0.1337 -0.0169 0.0004
(0.0492) (0.0103) (0.0009)
-0.1835™ 0.9722™ -0.0015"

L.7+4
(0.0462) (0.0097) (0.0008)
1.7873" 0.0716™ 0.9968""

L.AJARA] 4=
(0.1270) (0.0265) (0.0023)
8.7786™" 0.1041 0.0150

Constant
(0.5690) (0.1188) (0.0101)
R-squared 0.6898 0.9753 0.9995
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49 72 714
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3AFE Y4 (upper quartile) AFo]9] AR WH9]=-0.3130~0.0886 U
A7) AL A A5o] B 2
0.0170~0.0803, 0.7754~2.3189 ¢J-& &}+9]

(7 4) & 29T #a
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H Min. Ist Qu. Median Mean 3rd Qu. Max
L.& 9% -0.1310 -0.0170 0.0211 0.0245 0.0803 0.1306
L.7}4 -0.7475 -0.3130 -0.0222 -0.1126 0.0886 0.3041
L.AYARR] 4= -0.1676 0.7754 1.3623 2.3402 2.3189 12.4523
Constant -38.6722 8.5423 12.9143 7.7914 14.2994 18.7307
Bandwidth 0.2436
R-squared 0.7318
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(H 5) 7tAd4¥H TV-VAR ZRIO| =X Zu}

H Min. Ist Qu. Median Mean 3rd Qu. Max
L& 5 -0.0158 -0.0158 -0.0158 —-0.0158 -0.0158 -0.0158
L.7}A 0.9723 0.9723 0.9723 0.9723 0.9723 0.9723
L. AYAFR| 4= 0.0701 0.0701 0.0701 0.0701 0.0701 0.0701
Constant 0.0899 0.0899 0.0899 0.0899 0.0899 0.0900
Bandwidth 20
R-squared 0.9753
<3 6> YAIAR | A 27 ATFE e, 7125} 27] 2l Al4e] 3
T2 7+7F-0.0016, 0,9872, AFE-2]4 Hel= 2121 -0.0022~0.0012, 0.9826~0.9980 %)
2 shlstetel.
(Z 6) MAXIS ¥4 TV-VAR 20| 3 Zat
H Min. Ist Qu. Median Mean 3rd Qu. Max
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Constant 0.0188 0.0277 0.0769 0.0792 0.1039 0.3567
Bandwidth 0.4616
R-squared 0.9995
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