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Theoretical and Empirical Issues in Conducting an Economic
Analysis of Damage in Price-Fixing Litigation: Application to
a Transportation Fuel Market

Choon-Geol Moon*

ABSTRACT : We present key issues to consider in estimating damages from price-fixing cases and then
apply the procedure addressing those issues to a transportation fuel market. Among the five methods of
overcharge calculation, the regression analysis incorporating the yardstick method is the best. Ifthe price
equation relates the domestic price to the foreign price and the exchange rate as in the transportation fuel
market, the functional form satisfying both logical consistency and modeling flexibility is the log-log
functional form. If the data under analysis is of time series in nature, then the ARDL model should be the
base model for each market and the regression analysis incorporating the yardstick method combines
these ARDL equations to account for inter-market correlation and arrange constant terms and
collusion-period dummies across component equations appropriately so as to identify the overcharge
parameter. We propose a two-step test for the benchmarked market: (a) conduct market-by-market
Spearman or Kendall test for randomness of the individual market price series first and (b) then conduct
across-market Friedman test for homogeneity of the market price series. Statistical significance is the
minimal requirement to establish the alleged proposition in the world of uncertainty. Between the
sensitivity analysis and the model selection process for the best fitting model, the latter is far more
important in the economic analysis of damage in price-fixing litigation. We applied our framework to a

transportation fuel market and could not reject the null hypothesis of no overcharge.

Keywords : antitrust damage, price-fixing litigation, overcharges, but-for price, yardstick method, the
benchmarked market, Friedman test for homogeneity for related samples, autoregressive distributed
lag (ARDL) model, functional form, statistical significance, transportation fuel market
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wofof Sh= ARQtolt}. shARE, Het S:7F AL sho Gl 7]¢lste HYA
T B E87F vkeA] Aok g o Qlok geke SRSk she ek
oY Ipg ol A AufistALy Aefe] nA Y e Uk Gtk EsfuiAd adollA
= &6 WA R} I HHE HFEA Hoh
&l A2 AR Ao m fllo] oA of sRARE WHER ARdaF Zo] AS
oJgt &3l Abgo] o]FAY E7FeE H97F Atk King & King Enterprise v.
Champlin Petroleum Co., 657 F.2d. 1147, 1156-1157(10th Cir. 1981), cert. denied,
454 US. 1164(1982)0] G188 0] el ool ©j7A5ta, o3t A4 oat st
e Yi17) g A9l LA (rational evidence from which a jury can rationally infer
the amount of damages)E A|AIStCHH BEAMES: H2|& A3l Qlr) AA|EAS
Eale] walolrel ololg geldon Fushs Fad AAE AgEn ok
)=t AHHL] 27 91A 7]&(the Federal Rules of Evidence)?] Rule 7020]A4]= Al
25t 4 = Y&} W(reliable principles and methods)2 E-3}o] 4~ %, 1}5HA]
57 GadKscientifically valid) =47 AATS HA|SIAL kD Doubert et al.
v. Merrell Dow Pharmaceuticals, 509 U.S. 579(1993)o| A= Z4o] Z27HS o] =
weejop o] Tebaor askAsh Abzle] AR A 4T 4 gl Aol
of thste] oju] AAE Stctar AwWstar 9lom, Kumho Tire Company v.
Carmichael, 526 U.S. 137, 119 S. Ct. 1167(1999)o| A= &0 YA HAE/ES
AN A Sl &3 Awmtore] ME7ksol A 3ol 485k ATt
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¢

1) Hubert and Wainer(2013)%= Chapter 170]4 n]aAxH Y =7¢14 7]Z&1} Daubert Z=2]0)| tjsto] £4
ghxoz Adrskal Qlok Hubert and Wainer(2013, p. 449)0ll A=, Al&d S0 H8ha] A=A43
o] mAH Y SAUE 7Y Y B B FAYS 7lsstal Qi

2) “-- courts have required that experts employ in the courtroom the same level of intellectual rigor that
characterizes the practice of an expert in the relevant field.”(E2=%] 22 E *x7} 235 22
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(B 5) AX(EXRY) 2y Mef Ant
AIC
AT SC (BIC) ARy Mg Az
HQ
AIC = -35.062
31 SC = -34.001
HQ = -34.632
Z+-8-827 3
AIC = -35.080 G927t AR EY
A2 SC = -34.019
HQ = -34.651

SApR}e] FARedol it Spearman
9l §oJ4r29l 0.051 T}

-
g
3
=
oY
ox
o
>’ =
ot
ol
i)
A=)
i
=
2.
[oN
2
=

AP0 A7 A2
(ZAAZD (EEAE $15) (EZAE $H)
Spearman 7 0.0023  (0.982) | -0.0337  (0.736) | -0.050  (0.615)
Kendall 7 0.0012  (0.986) | -0.0257  (0.703) | -0.032  (0.630)
(b) [ARTA] AP0, A, A2l eag) e gt sa4d A2 (2 p-2h
Friedman S, 0.6139 (0.736)
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=

<#E 7> A SARE AABIL ek (dolA AE AR AuAsE=S
A AT FEA7E 95% A= Wl f1A]ske] A

Apgro] WA @ 2po] &S WEHA7| =S AE ARDL 3]H4]¢] Ap4=71 A5
AREUE AT 4= Slrh (e)ollA AE Aaeke] Ljung-Box HEAME 4
HEw, e AROA HAG 9] p-gho] 0.05H T SAuE A exjRto] Wi
< UEA 7|22 AE ARDL 3949 347 A 2RSS

i

to

kol 4= STk (b)e} (oA 51714 AAle] 2gwel A 57149 Agtest
B o] ek 7k 7T Qlon, (@)l A AT AR29] A ZF AR

=
o] 061724 o] JEAS AL AL AT 4 ek

(HE7) 2X 29| 2IHES 2ot SARI
(a) @AHE O] AAlS i 47
A H] A7 H]| LA 72
TAI A A 1.0000 -0.0126 0.0586
FEAAH -0.0126 1.0000 0.6166
B2 0.0586 0.6166 1.0000
(b) 3P4 AAe] thet AAAS generalized R? measure in Berndt (1991, p. 468)
0.99997
(c) 7N AP 3949 27t FAA
R I T
A AR 0.9901 0.9867 0.03075
FEAAH 0.9897 0.9861 0.02625
FEAIAR 0.9932 0.9909 0.02384
(d) 2} AHATE (95% Al=2F ZAAIRE: £0.1990 )
A A FA2
AlZ} 1 -0.0922 0.0861 -0.0012
A&} 2 0.1312 0.1089 0.0916
A&} 3 -0.0494 -0.0468 0.1230
Az} 4 -0.0164 -0.0612 -0.0242
Az} 5 -0.1171 -0.0262 -0.0265
Az} 6 0.0095 -0.0525 0.0141
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(B 7) 2|H 29| ZIths flet SAHXI (A%)

(¢) Ljung-Box Q-5AA (H p-gh

HAA FEAH FEA2
Az 1 0.866 (0.352) 0.755 (0.385) 0.000 (0.990)
2} 2 2.639 (0.267) 1.977 (0.372) 0.865 (0.649)
AR} 3 2.893 (0.408) 2.205 (0.531) 2438 (0.487)
A2} 4 2.921 (0.571) 2.598 (0.627) 2.500 (0.645)
A2} 5 4379 (0.496) 2.671 (0.751) 2.574 (0.765)
22} 6 4389 (0.624) 2.967 (0.813) 3.231 (0.779)

<3 8> A= FA HFE system FGLSE FA3t A1}E AA|staL itk Ealof

=

71918k Ty g4ee] EAjeh 271 Bl SAsHe HR7IZE Sulua )9
g FAAA7F AR Folgh oFe el Aol EHEY. oY g FH A=
—0.0306 2= A 29 gholn p -gh 0.3910]2= FAA [Fo)4do] qitt. &, E3
71el8k= ol A4S A= -0.0306 T= exp(—0.0306) — 1 = —0.0301 2
AZEYT BAH ool glong gt 719lsks HAsE goks At
e 714 4 gl sow Hadn
(E 8) zxR2d =3 Zak system FGLS
Mgy | A | RHexd | g P -3k
3 A 3E
Ay4=g) 4.7267 1.8211 2.5955 0.0100
¢ -0.0308 0.0141 -2.1803 0.0301
A (m = 0): ARDL(0,1)=DL(1), F&H5 = In (Py,)

¢ -0.0306 0.0356 -0.8589 0.3912

In (P, ) 0.5775 0.0362 15.9584 0.0000

In (Pgo, ) 0.1926 0.0331 5.8187 0.0000

In (&),) 0.9587 0.1267 7.5661 0.0000

In (5, ) 0.4959 0.1472 3.3691 0.0000

In (zg5,) 0.3059 0.3479 0.8793 0.3801
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| ZHEAolM 1afshor & 0|2

A= AIHolS] XS

H 8) z™ZYH =X A1} system FGLS (AHZ)
e T4 F4eat t -3k p -4k
In(zg3, 1) -0.0379 0.3461 -0.1096 0.9128
In (zq,,) -0.3566 0.1438 -2.4790 0.0138
In(zg4, 1) -0.4441 0.1377 -3.2238 0.0014
In (z5,) 0.5919 0.5031 1.1765 0.2404
In (g5, 1) -0.1775 0.5226 -0.3396 0.7344
In (z44,) 1.6408 1.8960 0.8654 0.3876
In (246, 1) -1.8259 1.9189 -0.9515 0.3422
=A% (m = 1): ARDL(1,1), W4 = In (Pp,,)
Ay2=g) -7.3105 3.4304 2.1311 0.0340
In(Ppi,-1) 0.5816 0.0567 10.2566 0.0000
In(Ppy,) 0.4832 0.0329 14.6968 0.0000
In (Pry,-1) -0.1266 0.0513 -2.4666 0.0143
In (& ,) 0.5973 0.1045 5.7158 0.0000
In (& ;) -0.2798 0.1231 2.2734 0.0238
In (xy5,) 2.0668 0.5522 3.7431 0.0002
In (25, 1) -2.5608 0.4788 -5.3483 0.0000
In(zy4,) 2.1161 1.9936 1.0614 0.2895
In(zy4,-1) -1.9090 2.0116 -0.9490 0.3435
FEAA2(m = 2): ARDL(1,1), =1In(Pp,,)
Aya=g) -3.5692 2.6677 -1.3379 0.1821
In (Ppoy,—1) 0.7306 0.0534 13.6923 0.0000
In(Ppyy) 0.5679 0.0334 16.9892 0.0000
In (Ppyyiy) -0.3301 0.0516 -6.4043 0.0000
In(&,,) 0.4861 0.0979 4.9641 0.0000
In (&, 1) -0.2933 0.1094 -2.6798 0.0078
In (255,) 1.6403 0.4516 3.6320 0.0003
In(2y5,-1) -1.9096 0.4330 -4.4105 0.0000
In (w5 4,) -0.6911 1.8243 -0.2283 0.8196
In (25 4,-1) 0.6531 1.7678 0.3694 0.7121
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