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Abstract

This study examines why mackerel consumer prices in Korea have remained elevated despite increases
in aggregate production, focusing on size composition and import prices. A first-differenced distributed lag
model with Newey-West HAC standard errors is estimated using monthly data from January 2019 to
December 2025. The increase in production was concentrated in small-sized fish, while the supply of
medium- and large-sized fish destined for food consumption declined substantially. When total production
and medium- and large-size production are entered jointly, the cumulative coefficient on the latter over
lags of zero to three months remains negative and significant, whereas no additional contribution from total
production is detected. Decomposing total production into a scale effect and a composition effect shows
that the two moved in opposite directions, so that the aggregate indicator conflates them. Import prices
co-move with consumer prices contemporaneously, but no significant cumulative pass-through is found.
These findings are consistent with the notion of a “total production illusion”, in which total output
overstates effective food-use supply. The analysis identifies the direction and lag structure of these
associations rather than causal effects, and suggests complementing supply-demand management with
size-specific supply indicators.
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<Table 1> Descriptive Statistics of Key Variables

A
=T

z+e]
EIi i
ol Skx A AL H7ddS ADF(Augmented
Dickey-Fuller) 7 7J(Dickey and Fuller, 1979)3}
KPSS(Kwiatkowski-Phillips-Schmidt-Shin) 274
(Kwiatkowski et al., 1992)°.% &lsty, W 7
A7143 #Ae] EAl o F= Engle-Granger &%
+ %7 (Engle and Granger, 1987), Pesaran et
al.(2001)¢] ARDL ¥tA] 717, Johansen(1991) &%
i Ade st ARSIt

AAE AgE FE HEE 44 I8 B¢
5% FAl g3 71/ 3] 7 (spurious regression)”}
WAk 4= QI tH(Granger and Newbold, 1974). 37
A SHAETHAIF) YT W FERE
I(1) HPox Fxoen, Wgy 1k HgZQ

B a7
3l
]

B71E WA SAAEA dokth ol AV
FEIEG @] Agd Ak F2E s

A AL EEAAEG S ALHon, BE
s AdEd F 23 e g1 2sko]
ARgskgh 2 Aol g AdRwlee S
of AAEH FelwvkE dAglon, FiiFol
e Mk fE 2 AL 2FE AA 2vlA
=7t tgE Aoz Tpgaisith

(unit: 2020=100, KRW/kg, tons)

Variable Mean Std.Dev. Min Max
Mackerel CPI 109.6 12.6 84.7 134.7
Total 10,231 8,772 329 39,581
Production Medium & Large Size 1,519 1,388 33 5,888
Small Size 8,711 8,492 216 39,315
Exports Vf)lumf: 6,339 5,583 471 31,243
Unit price 1,360 316 831 2,424
Volume 4,821 2,852 349 11,786

Imports -
Unit price 2,980 684 2,139 6,231

Notes: Medium-large and small-size production were estimated by applying the monthly medium-large share from the Busan
Cooperative Fish Market to national mackerel production. By construction, the two series sum to total production.

Sources: Busan Cooperative Fish Market, Landing Statistics; Ministry of Data and Statistics, Survey on Fishery Production
Trends; Consumer Price Survey; Korea Customs Service, Trade Statistics; Bank of Korea, Economic Statistics System.
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<Table 2> Unit Root Test Results

Variable ADF(Level) KPSS(Level)  ADF(Ist Difference) Order

Mackerel CPI -1.147 1.389%** -6.564*** I(1)

Production Medium & Large Size -4 45THH* 0.076 -8.601%%* 1(0)
Small Size -3.648%%* 0.639** -9.227%%% 1(0)/1(1)°
Volume -2.816* 0.783*** -7.738%** 1(0)/1(1)°

Exports R

Unit price -2.203 0.735%** -8.835%%* I(1)

Imports Volume -4.7740%** 0.272 -8.848*** 1(0)

Unit price 0.977 1.207%** -5.698% 1(1)

Notes: ***  ** * denote significance at the 1%, 5%, and 10% levels. ADF includes a constant and one lag, fixed across
variables; KPSS includes a constant (maximum lag set by the Newey-West automatic bandwidth). Level tests use the
non-seasonally-adjusted log series. First differences use seasonally adjusted series. Adding a trend or allowing a structural
break (Zivot-Andrews) does not alter the classification. * Both tests support level stationarity; the series is first-differenced
for a consistent short-run specification, with over-differencing tested for medium-large production. ® The two tests conflict

and the order is inconclusive.

v t3%0] TAXCE FATHE=-2.13, p=0.037).
3 0~3712 FHENE FAFOE Fnt
(-0.0202, p=0.003). W&t FTF FHol {& U
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2 DS0| AHREVF ZF20 BA: AF =MD} £¢ JtHe FAo=
Aol QFAARTE MZ 5HAH O 7 4An[AHE KPSS=0.272)> ADF #HAolA w9 AF7HEo]
b s 4ES w9 Q9o M 717kE] 3L KPSS AR elA= B AN7HEel
olgdt - Wgh= 1T anAEIIL duk 7)1ZEA ot F A BT 7 A4S AA
Al FHO b e FE LEsthe Helxd ok ol w7 R 1(0)E WP SIh
T Fgd = gtk 20199%E 20259744 1% o] ke ADF AR A 1%, FEF
o] 2MAETIE 44.7% st 22 V13 AAl 10% ol gAgel frglon, KpsS 77
DHAETE AEE(172%)s A FEUT 1T oXME A AFTHEe] Z1ztEel & oAl
of 2WAEVF ASES AXNE AA AsE wdol dAEA gt ok FAVE FES
(42.1%) 7 FrAFSE FFolglo, Al anAE7E AHAHEZIAS, FYE7E W FERTb A%
= e AE HQh ol 1T 7M. & X3e ADF AFS FUME ¥t 1 4
Wso]l ©es] AAAA AR ARbAQl £ A W BE b9 AFTHEE 714EA o
AeAmoRE TR AYEA oSS WEI ojZZt -2765, -1.681, -2.434; 5% A7AFL -3.468)
o} &, anlAEVRERE AN AZRRTE S AR 2k 3ol ®Eh gldith Ee 4
5ol A Ife T R wskel £ 7zl ZEU9eh Al AAkAl 71 HEol X
7F A T wE 5574 8%l M4 AAe o #E S skl Zivot and Andrews(1992)2
Aet YIS vHE 73S AlAET TxHst §E @9 AYS FUHE sl
oh 1 Ay A HE BF H4 e5AEY A9
2. ez A SXE 4% gkol 5% A BARG08)el vIXA F3hed
A REAATRG 2] @A 7pomge (D T AT,
o] g AN BAE $AoE HAE A5 2 A71d BAL A ARS Al
Ch(<Table 2> ). ADF 7 Alzk= w5 3t 7] s o A ?E}ﬁu}(qable Y
Astel vl s E fA) Sid 1 gy sleGrnger S @ 71w A
. %% 7R BE AR E 2o st
th 150 AHRHEVIAE, FHEE 9 eEd
Mo S WO ADF g el Agsp S B T, e B
ol A17slA sel wAY AAdR wRAL u;jjg); “L}j "j - ok i;‘ﬂjjj
B Aal ZFtfEo] AYAIHADF=-4.457, p<0.01; AollA 22}e] AD ;ﬁ?iil rznégse;f:sv 01:%‘;
KPSS=0.076)7}  Q=HADF=4.740,  p<0.01; crte= = "
<Table 3> Cointegration Test Results
Test Method Statistic 5% CV
Engle-Granger (ADF) -2.658 -4.35
ARDL bounds test (F) 2.237 3.338 / 4.511
ARDL bounds test (t) -1.967 -2.876/-3.786
Johansen trace (2 vars) 6.00 15.41
Johansen trace (3 vars) 16.58 29.68

Notes: The null hypothesis is no cointegration. Engle-Granger critical values follow MacKinnon (1991). The ARDL bounds test
reports the 1(0) lower and I(1) upper bounds at the 5% level, with response-surface critical values from Kripfganz and

Schneider (2020). The Engle-Granger regression retains all regressors of the baseline model,

whereas the Johansen

system is restricted to I(1) variables and therefore excludes medium-large production. Johansen trace statistics are

reported for the null of r = 0.
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o (F=0.18, p=0.672), A R H&5 wjAd
SAA ZAE gRlEA Fkrh Eg Ak A
g3t 2AR o)At ALY BIEA] Wk
THBG: p=0.450, ARCH: p=0.591).

e 239 FA R s 57 239
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Ve 2001655 Fov Lo, BA
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34 Ak THp=0.784). 5 AHE el FbE A
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A3l th(<Table 4> F=x). % Arse] G
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BA0.749F BYOoH, FoiFo] Qe &

99 A (0.321)F e

~

<Table 4> Correlation Coefficients between Mackerel CPI and Explanatory Variables

Variable Level Ist difference
Total 0.272%* -0.073
Production =~ Medium & Large Size -0.32] %% -0.130
Small Size 0.334%** -0.067
Volume 0.493%** 0.105
Exports Unit price 0.499%% 0.078
Volume (0.34 5% 0.014
Imports —
Unit price (0.749%sx* 0.429%%**

Notes: Pearson correlations with the mackerel consumer price. The level column uses the original series; the first-difference
column uses seasonally adjusted, log-differenced series. Total production is reported because the operational criterion
for the total production illusion contrasts it with size-specific production. ***  ** * denote significance at the 1%,

5%, and 10% levels.
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<Table 5> Estimation Results of the First-Differenced Distributed Lag Model

Variable Coef. Robust S.E. t-stat
Aln(P) 0.172%%* 0.040 427
Aln(1P, ;) -0.096* 0.055 -1.73
Aln(IP,_,) -0.012 0.050 -0.24
Aln(MID,) -0.0056* 0.0031 -1.79
Aln(MID,_,) -0.0074%* 0.0030 247
Aln(MID,_,) -0.0030 0.0025 -1.20
Aln(MID,_,) -0.0042* 0.0022 -1.91
Aln(SS,) -0.0032 0.0042 -0.76
Aln(1V;) -0.0004 0.0043 -0.09
Aln(EV)) 0.0029 0.0024 1.23
An(EUP,) -0.0134 0.0085 -1.58
Constant 0.0039* 0.0023 1.67
Cumulative, MID (t to t-3) -0.0202%*%* 0.0066 -3.03
Cumulative, IP (t to t-2) 0.065 0.102 0.63
Breusch-Godfrey LM test (4 lags) x*=3.52 (p=0.475)
ARCH LM test (4 lags) 22=2.89 (p=0.576)

Observations / R / adj. R’

80 / 0.340 / 0.233

Notes: The dependent variable is

Aln(seasonally adjusted mackerel CPI); all regressors are seasonally adjusted and

log-differenced. IP = import unit price, MID = medium-large production, SS = small production, IV = import volume, EV
= export volume, EUP = export unit price. Newey-West HAC standard errors (lag 6); 12 parameters and 68 degrees of
freedom; Jarque-Bera = 0.075 (p = 0.963). *** ** * denote significance at the 1%, 5%, and 10% levels.

Br 2
E‘>~
w4z
W o
3>
ooy
o =2
Ho oty
mEEUo{N.
5 i
%l.rﬁrrif
e [l
= o
w2
o Ry
. ~
oo o
e > k2
> F QK
b 4o
2 BN o

Y
2N

A A4 8 dehdthe %

o

=

ful

2}

M

1%

N

~

KU ol

=
o J
L2 |o
N o
Mo :10
e N %
PR
N 32
k)

b

&

=

©

>

o h

e S
rlr

o

ol

o

DY

1o >
il

N

-~

0 ox Lo 4 4 Lo -

e e
ot
rlo
1
oo
F 2
ok
I §2 o 2 r2

=
o
=
2
o
R
A
4
i
o

IR
Zohe vlug

A3}, Breusch-Godfrey AH714-3 77 (p=0.475)3}
ARCH %315 o]at H4(p=0.576) 5 F1%7F
o) 7174 A gkol A A7 9 o]@At
2 FIEA Ukl Jarque-Bera 77 (JB=0.075,
p=0.963)°IX = g5 FAF7Hdol 717t A ¢
of Zake] At M WSSt 18a B
o 2 AAT(adj. R)= 0.2339] I3 ©

AAE o] FAe ALGS

2
Y

(-
_).,‘ [e3
o F
)
g,
>
N,
to
(A
1o

)

- 954 -



B ATE 7Y A3 B Aglsta Al
9L Austuar, @A Aol ustk thzhHql
747174 (robustness) A5S G333t

FAAte} FohFe] g 54 w9le W
J Rt AR dE YA A4 arwoes
A4 ¥ s -

3k ﬁlT(ﬁ)i H] ﬁ?‘»‘}“ﬂ

K

3}

-0.265% UrE} E} #?JDWH 5@} 37} o
2 AA dEstou, €A AlselA oF 23uje]
s
_‘?—_
T

ol
o
(i H

Ax7F EF3 o] F kLR FHAE o]
T AR 371 FEelA AnAkEE W

<
T\__
HHE = Zo® 2RlE Q)

L &

I 4z
o7 SAARSE {FosA Sk Thp=0.110). L
2 FulEe] 2E -0.02029 AP TS

H, 7 BEO Aol= A9 AUkl Utk F
A mEoME Fradel ARt 4

EFeA7E AAT] witolty. voprt FA
b #JAAE PR 9 FAaYE EEe] 94,
TN FEol v A FYT Hal
2E& FYUTH<Table 6> ).

Rad=
-0.0187(p=0.045) %
TEEI7}

-0.0265(p=0.021)°1H, P4 E I}
BF 5% FaelAl oo
S0l A Fe] TN
Pt 2 AARE 2AE7E ) QQ19E
nsith WA FAEH} S()oleke gnE
g@o] vFe] avh AnAHEF A A
& AAREET

In(THFol A = n(FH) +
ol HlF)ol YYsEE, F FAAS
o= Aok 2 = do] RS W
Folst <Table 5>9 R&ol| dFsict. A4
g ARsbde 7124 edskekakel-0.0078,
S.E. 0.0150, t=-0.52, p=0.605). t}¥k =}o]e] 1%
Trol wWol & AF7 dattta dysh]=
o8¢, <Table 5> T WG BH 7148
tfeto g oA AA T

o=

o, of\ 32 of\

=

5

et I wS ofn

gt

(

N
-

=R o

ol
-

s

n}i ne

<Table 6> Estimation Results of the Decomposition Model (Scale Effect vs. Composition Effect)

specification Cumulative coef. S.E.

A. Decomposition specification

Scale effect: Aln(7OTAL) -0.0265%** (0.0112)

Composition effect: A In(SHARE) -0.0187** (0.0091)
B. Equivalent specification

Aln(MID), controlling for TOTAL -0.0187** (0.0091)

AIn(TOTAL), controlling for MID -0.0078 (0.0150)
C. Equality restriction

Scale effect - Composition effect -0.0078 (0.0150)
D. Total-production-only specification

Aln(TOTAL), replacing size-specific terms -0.0206 (0.0127)

Notes:

Table 5; F(14, 65) = 597, p < 0.001.

Panels A and B are reparameterizations of the same model under In(MID) =

Cumulative coefficients over lags 0-3, with the control set, lag structure, and Newey-West HAC standard errors of
Panel D replaces the size-specific terms with total production (N = 80).

In(TOTAL) + In(SHARE) and have

identical explanatory power. The Panel C difference is not significant (p = 0.605), but its 95% confidence interval is

wide, [-0.0378, 0.0222],

terms do not reject the null for either indicator (A In(MID): F(4, 65) =

so non-rejection is not treated as evidence of equivalence. Joint tests on the individual lag

1.47, p = 0.221; AIn(7TOTAL): F(4, 65)

= 0.24, p = 0.914); the results therefore refer to cumulative coefficients. *** ** * denote significance at the 1%,

5%, and 10% levels.
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<Table 7> Information Criteria by Lag Length of Medium-Large Fish Production

Max lag AIC BIC HQIC Highest-lag t(p)
0 -372.2 -350.9 -363.7 -0.51 (0.610)
1 -374.2 -350.6 -364.8 -1.85 (0.069)
2 -372.3 -346.3 -361.9 -0.39 (0.697)
3 -372.4 -344.0 -361.1 -2.13 (0.037)
4 -371.0 -340.2 -358.7 -0.87 (0.385)

Notes: Common sample (N = 79) fixed to the observations available at lag 4. The t- and p-values refer to the highest-order
lag under Newey-West HAC (lag 6). AIC and HQIC are minimized at p = 1 and BIC at p = 0; a 0-3 month lag is

adopted following the general-to-specific criterion.
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<Table 8> Estimation Results with Macroeconomic Controls

Variable Baseline + Oil price FX decomposition + Core CPI
Aln(IP,) 0.172%+ 0.175%#+ - 0.058
Aln(IP, ;) 0.096* -0.097* - 0.040
Aln(LP,_,) 0,012 0,013 - 0.006
Aln(IP$,) - - 0.139%* -
Aln(FX,) - . 0253 -
Aln(MID,) -0.0056* -0.0054* -0.0058** -0.0038
An(MID,_,) -0.0074%* -0.0073** -0.0079%* 0.0079%#*
Aln(MID,_,) -0.0030 -0.0037 -0.0035 -0.0038*
AIn(MID, ) 0.0042* -0.0039* -0.0048** -0.0033
Aln(OIL,) - -0.021 - 0.029%**
A In(CORE)) - - - 2201k
Cumulative, MID (t to t-3) -0.0202:+ -0.0203* -0.02207%** 0.0188***
Breusch-Godfrey LM test (4 lags) 2’352 22=3.05 - x°=12.42%%
ARCH LM ftest (4 lags) 2%=2.89 x%=2.46 - 22=17.98%%
Observations 80 80 80 80

Notes: The dependent variable is as in Table 5. IP$ = import unit price in US dollars, FX = won/dollar rate, OIL = Dubai
crude, CORE = CPI excluding agricultural products and oils; other abbreviations are as in Table 5. All columns control
for small production, import volume, export volume, and export unit price. The FX column includes lags 1-2 of 4
In(IP$) and A In(FX); equality of pass-through is not rejected contemporaneously (F = 0.30, p = 0.584) or jointly (F =
1.28, p = 0.289). Newey-West HAC (lag 6). ***, ** * denote significance at the 1%, 5%, and 10% levels.
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<Table 9> Bootstrap Standard Errors and Confidence Intervals

Coefficient Estimate HAC S.E. MBB S.E. MBB 95% CI Wild S.E. Wild 95% CI
Aln(IP) 0.1720 0.0403 0.0445 [0.1147, 0.2917] 0.0491 [0.0790, 0.2752]
Aln(MID, |)  -0.0074 0.0030 0.0029  [-0.0132, -0.0017] 0.0028 [-0.0132, -0.0019]
Cumulative,

MID (t o t3) 00202 0.0066 0.0074  [-0.0339, -0.0059] 0.0079 [-0.0359, -0.0050]
(Ct“g“tlf‘zn)ve’ P 0.0646 0.1018 0.1064  [-0.1236, 0.3020] 0.0760 [-0.0878, 0.2128]

Notes: MBB = moving block bootstrap (block length 6); Wild = wild bootstrap with Rademacher weights. 1,000 replications

each; percentile 95% intervals.
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