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Abstract

In this paper, we investigated the major 8 companies of Korean stock market, and carried out the goodness
of fit and independence tests. We found out the distributions of absolute returns are closed to compressed
exponential distribution. The parameters are dominant that 1 < g < 2, followed by f = 1(exponential
distribution) and § = 2(normal distribution). Meanwhile, we assured that most of the absolute returns for
major 8 companies have relevance to each other by chi-square independence test.
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ANFHASE S0 A 4 2Ee BEtL, 37HSAS 2 AL FAAEES Gl Be
£ ojEAe £ A7l Foltk (Kim, 1998). 2015 99 712 B7EFASE 97he] AAFTA

3l
%, 70 4+, 5709 FHEAATE TART ($A4). o F FUFAATE A A5
R AN WEA] e Tt A58 PASE AR R4l vfule, 519 JFAN ARG o
g sta, ZHA dAelA FRHA, B A SAbe] o] H7] wlgd] SR e R
A7 A s} SR 284 Al 714 (efficient market hypothesis; EMH) || &3l F71=
A

F5517] B £ A= 219S AAF 5 it (Fama, 1970). o] Taid, 37}
B AR AR HGdE 22 Q9] B3 (random walk) E= HERe 2% (Brownian mo-
tion)S WErh= olujojt}. AP Z Xy B4 ZA% B2 AY AFEoA 4] B8 7} (random
walk hypothesis; RWH)©] A A€t} (Working, 1960; Fama, 1965; Niederhoffer2} Osborne, 1966).
ol 2 1 £ B2 AFERE FHILE AS AUk T AT A5l A4 5
T 7120 99 B3 ZMEoA Al = Bl 2% (fractal Brownian motion), WEZ
A g H2}e 25 (multi-fractal Brownian motion) —% gz Aoz o AX L 9t} (Panas$} Ninni,
2010). wetd F7F A5 JA] AFEEET ofyz} A48 E (exponential distribution), T+ H3g}
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2~H3x =

S8 3Z (power-law distribution) 5§ oJ&] E2g<¢Eo] AAE L At} (Kaizojiet Kaizoji, 2003; Hong
5, 2007). Yot 71 o5 FFH A4 232 (stretched exponential distribution)E wWEth= A
3= A 7=l 3 It} (Laherrere2} Sornette, 1999).

b 2 =RoAe AWATE v eE Ian] A AE A7 A 8UIAF 71 =989
HEIXE 49 E&3ix(1-way contingency table)ol] 7]WHst ZlojAlF AT A U FRIZZ-Anjay
Z AARL 59 sl (gdutzr oz d43 FEE Y AA Al Kolmogorov-Smirnove] WS wWo] A}
LA, BAGRE ¢4 FHo= %Q(ﬂ TEE] RiESTL 5 o]sel o] AR 1/5 015}71 =
2 9 "oz)s 3 2 AFE AR AW E sttt Hayter (2007, 466-467)= AA oA 252}
o] B#lo]a HET} XFREE o|F X oFe), Z2ITE EEo] AFEEE o|F A RE AP
A3 AHE RYrt), ol 98 7Y S2A4E o]Y £33 (2-way contingency table)ol| 7]kt
ZrolAF AL S8l gt} sirt

2. 24 dlole

2.1. AL T

£ A7elAE 20089 119 289 F71 71% @ f7F AN R AF S A9 8744 Tt
4 dolEE taeR Tk A9 87 & 926709 AL F 0.864%0 B3 A A7}
FAL 331% 1 AL ek ol v BFE TR A9 /199 AF Aol wBdHew 2
e ojujaich v A9 719 Ao R f7EAAY AR BES S| Gol3te oult
71% 3t} (Min, 2009).

2.2. AL JI2F

2 A7 AP 7122 2003 49 195E 20159 3¥€ 3147HA] 2,976 Dot ol 874AKY] 714
o) BF ATHUAL /47 WESo] £30%= Hehsl7] o)A /10E AT Aolth(2015d 68 152
2 3= fUEAAEe] 71E AldrEo] £30%2 FuiE). J{ AN AA A= 4712 xR A7)
<& F71& A=, o) & é 115‘7(]' HE, 714 2d 5 e Ve 3—3./“1"1] °g =& F7](Juglar
cycle or business cycle)& 7~11 2 Hy 9on, Hr} v7] Hog Ax A7) AFo o3t <3 =
7] (Kuznets cycle) & 15~25‘d££ B3 ) (Korotayeve} Tsirel, 2010). II]—E}/H M 714S "o
= @, apolAel 24 7179 1208 A £3 77 DAL LHIT do), B, 3%, 59, 75 5
4 <& 710 g3 AE 7199 F7F gl F B 4 A E4E EY 5tk
Figure 2.1 ZA ti 714E 71 989 ZuighS vebd 2-elth tifEe 7IdolA 1,3508
A NA Frel 3A vehed], oluf7F 2008d 9€9 ©]FE w3 AEzEg] B7|A] AR S
MAAQ FEA717F Zefistd Al7leoltk. T3 2,150 AT =2 &5t F4 o] Yeh=t], ojuj= 2011
129728 F99 AR 71 BAAY Al7]olty. tif-2e] 7|FEM F7F +oF Auigke] §x
3}(synchronized) = &= Fe] glovt SKEEF, KT&G 5 4+ 7162 o A= 594L FA8t
Ae 2o Helrt

]
I

3. HiA 0|2
3.1. Goodness of fit test for one-way contingency table (Hayter, 2007)
z1zte] 2oo] ulAle] BE ..., AT WS FAL melehd O 2e ARA

flo

a7
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Figure 2.1. Absolute returns for 8 major companies in KOSPI.

ok

% sl
Ho:pr=p;, 1<i<k

ol W pi,...,proll thEt p-valuer th29] 7holAlF A B A% (chi-square test statistic) S ZHE 7#|
Kaal=

o] wj

k (@i — €1)? zie 4249 FHNA BEH NESZE 21 + - 2 = n,
, _
X =y Bl
= AFE = Ao} A% — 1 - BRO2RE 24 Beo] A5

3.2. Kolmogorov-Smirnov distribution test (Roussas, 1997)

Eoln 2 BxE waE g5 X, i = 1,...,n° el 2F 2 23 (empirical distribution)&=
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o2t 2ol A9 4 Qi
F.(z) = % {number of X; such that X; < x}.
ol Wl Fn(x)e +HE F(z)7t Fo(x) AA ofE thxo] 777Hdg 248t 2UA& 4 Sirh
Hy : F = Fp.
= A% KE ofele} 2o] Aola 4 BERS £33 W@ 4 Aok,

Dy = sup |[Fn(z) — F()|

P (v/nDn <z) — Z (—l)ke*%%2 as n — o0o.

)
2
fuh
n
3]
o

=—00

webd 53] 2 ol tisl] 49 BE a2 AAT o), 1 (—1)ke 2 VPP 5 1 _ golE 77}

3.3. Compressed exponential distribution (McCauley, 2004)

7} $ol50 Uigk 7pg AFAQ #Fo] HAFEE(Caussian distribution)E o] ErH= Ao|th. 3
Ak 2eloli 4018 o] Wr} FHE e (heavy-tai) & 2= AT 2
3 (exponential distribution)& o]F+ ZloZ BAR7|T it} o] 2 BEXES dutgsle 45

H A4~ 3 (compressed exponential distribution)2}al &g}

3], B = 1o|¥ AFEE, f = 20/H AGFEELE JeRdh W
( stretched exponential distribution)gtx &3, 25 g HY
=

= 3ot

N Pkl At

3.4. Independence test for two-way contingency table (Hayter, 2007)

rx ¢7)2 o]0}l o] 9 RE (contingency table) 7t FoIHL wl the e FRANE HRY 5

9k
Ho: % 22 A% S92tk
TR 2 2 W Fe] BhE pvaluet THeS] FolAF A4 BADES Mg R

T ‘e . 2
p-value = P (X(Qr—l)(c—l) > X2) . X?= (7

olt}.
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Figure 5.1. Log scaled frequencies of absolute price returns for 8 major companies in KOSPI, and their compressed
exponential estimates for 8 = 1,1.5, and 2.
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3 o] BEE YA S HEA ARE 54 AL 59 246 ol W Z+ F9& A3}
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5.1. Goodness of fit test results of the individual stock price return
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Table 5.1. Goodness of fit tests for stock price returns of 8 major companies by chi-square test

Distribution 3 4MdZAA POSCO e=d= SKEHF AAF JddFTd LGAA KT&G

. 179.5 125.7 105.8 132.4 104.8 98.9 100.0 125.2
Exponential 1

(+)  (0.898) (0.996)  (0.800)  (0.997)  (0.999)  (0.999)  (0.903)

116.3 71.8 58.3 82.0 59.0 59.9 57.7 73.7

(0.971)  (1.000)  (1.000)  (1.000)  (1.000)  (1.000)  (1.000) (1.000)

1.9 71.3 40.1 35.8 47.9 32.1 44.6 36.4 37.0

(1.000)  (1.000)  (1.000)  (1.000)  (1.000)  (1.000) (1.000) (1.000)

1.3 38.6 22.7 20.1 28.6 22.6 53.6 37.3 16.9

(1.000)  (1.000) (1.000)  (1.000) (1.000)  (1.000)  (1.000) (1.000)

14 21.1 20.7 30.9 23.0 32.5 48.1 41.2 8.0

(1.000) (1.000) (1.000) (1.000) (1.000)  (1.000)  (1.000) (1.000)

Compressed 15 15.9 23.7 62.9 33.9 52.9 52.1 50.2 13.4

exponential ~  (1.000) (1.000)  (1.000)  (1.000)  (1.000)  (1.000)  (1.000)  (1.000)

1.6 23.9 38.0 76.5 52.8 57.8 118.8 88.4 22.8

(1.000)  (1.000)  (1.000)  (1.000)  (1.000)  (0.958)  (1.000) (1.000)

17 38.5 94.3 216.9 71.2 110.4 117.5 111.2 28.3

(1.000)  (1.000)  (s%%)  (L.000)  (0.989)  (0.965)  (0.988)  (1.000)

18 27.7 61.7 154.6 139.9 113.9 303.5 247.8 74.6

(1.000)  (1.000) (0.318)  (0.648)  (0.980) (%% (++%)  (1.000)

93.6 139.2 378.8 56.8 288.3 256.5 195.2 81.7
1.9

(1.000)  (0.665) (k) (1.000) (k%) (k%) () (1.000)

Gaussian 9 251.8 135.3 131.0 89.2 100.8 214.8 388.9 124.5

()x%)  (0.747)  (0.823)  (1.000)  (0.999) (%) (++%)  (0.911)

The values out of the parentheses are x? statistics, and those in the parentheses are p-values.
*: p-value < 0.05, =*x: p-value < 0.01, =x*x*: p-value < 0.001.

Rolel ol o F 0.1% 2712 1505 23te] 42 F7o) Fol WS Tz ekl 2
oty %7} Aol AL3 EEZE fu(x) ~ exp(—alz|’) FEI ¢4 7<]—|— B3 (compressed expo-
nential distribution)e]th. Z¥oX A4F FHe] g = 1<) 1]—'%»‘?—_+_(exp0nent1al distribution) o] 1
T8 Aol B =22 A2 (Gaussian distribution) o]t} o] W] BE A B2 4 A 47
o] MlEs 232 SASTE. 2AF 7]7h0] 20039 49 195E 20154 39 319744 2,976 o] B2
0.1% B8] oA WES S 29760 Bk Re] Aagrel ZMAolE 44 FANA
kol AAEA B =19 A9 Al (fitted line) obefol]l Fol= AL AT 4 Qi ¥Hd, g =291
AL 9l= ASRE] Toko] Ho|7} Qe AL Folg <= Q). wlEha $El= QukAal g gk tis 27}
2 ARBUHFAY HA). 2-A = 8 =159 FFE dFFOE A=, HAFo=E g7
1, Ex 29 AeHt A5 o 7tk 21E &dd 5
Table 5.1 7B 71 & #aol tie 7holAlF A 44 23olth. g gtoll wet 7holAls 3
o] & Aol7t = AL FAd £ Qo). o] wf ZF ¢k 7 FolX BRI E J1FE Fdw AAY
52 HH 1.2 < 4 < 1.5 HHolA ZholAlF ghol e Uehlnz, 223
=29 AFEZRT} f5(x) ~ exp(—alz|®) (B # 1,2)7F LABHA A A AT}
Sh, —,T./]E a=0.01%2 AA39E ul, 8 = 1(exponential) ¢l = 87|AF BFoA 7|Z4E 4= Q=
¥ 3 = 2(Gaussian) Ql AL 37AFE 7148 4 Jomg 271 ol AFEZHTE LR

o FTH: 2 & 4 Atk thek ¥4 AFFAEC] ol ARSE WS NEFTF AFRE
o §43 gASEE £98 Pzl 3%E FoINHA AFRENE ALt gt A0 oA
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Table 5.2. Goodness of fit tests for stock price returns of 8 major companies by Kolmogorov-Smirnov test

Distribution 3 4MdZAA POSCO e=d= SKEHF AAF JddFTd LGAA KT&G

. 0.935 0.772 0.736 0.718 0.689 0.613 0.581 0.754
Exponential 1
(0.346) (0.591)  (0.651) (0.680) (0.729) (0.847) (0.888)  (0.621)
0.719 0.642 0.717 0.551 0.483 0.416 0.448 0.675
1.1
(0.679) (0.804)  (0.684) (0.922) (0.974) (0.995) (0.988)  (0.753)
0.536 0.627 0.700 0.513 0.443 0.383 0.336 0.656
1.2
(0.936) (0.827)  (0.712) (0.955) (0.990) (0.999) (1.000)  (0.782)
0.491 0.613 0.685 0.479 0.430 0.363 0.274 0.640
1.3
(0.969) (0.846)  (0.736) (0.976) (0.993) (0.999) (1.000)  (0.807)
0.479 0.602 0.673 0.448 0.418 0.352 0.245 0.626
1.4
(0.976) (0.862)  (0.756) (0.988) (0.995) (1.000) (1.000) (0.828)
Compressed 15 0.469 0.592 0.662 0.420 0.409 0.385 0.325 0.614
exponential ’ (0.980) (0.874)  (0.774) (0.994) (0.996) (0.998) (1.000)  (0.845)
0.460 0.584 0.652 0.395 0.400 0.486 0.430 0.603
1.6
(0.984) (0.885)  (0.789) (0.998) (0.997) (0.972) (0.993)  (0.860)
L7 0.453 0.576 0.644 0.377 0.393 0.573 0.524 0.594
’ (0.987) (0.894)  (0.802) (0.999) (0.998) (0.897) (0.946)  (0.872)
1.8 0.446 0.569 0.636 0.385 0.475 0.651 0.609 0.585
' (0.989) (0.902) (0.813) (0.998) (0.978) (0.791) (0.852)  (0.883)
1.9 0.440 0.563 0.647 0.408 0.552 0.719 0.686 0.578
’ (0.990) (0.909) (0.797) (0.996) (0.921) (0.680) (0.734)  (0.892)
. 0.434 0.605 0.719 0.476 0.621 0.782 0.756 0.571
Gaussian 2

(0.992) (0.858) (0.680)  (0.977)  (0.835)  (0.574)  (0.617) (0.900)

The values out of the parentheses are Kolmogorov statistics, and those in the parentheses are p-values.

T, AF 7 AEEEY ot PASTEA L ol T YPellM e F B2 TlolAlE el vt
A vebube i, 2E 71]4ellA 1.2 < 8 < 1.59] i 9jellA FholAlw %kOl 42 A i g A4
et zel vl k5" AR E7E A AR " Aol d5ETh
Table 5.2% 718 57} 408 2o tj@ Trnzs snzrs 44 Atk § gl g}
23 $7%o] Table 5.19] holAlF SAZe] ws] 2 ol ol ohe A & 4 Atk
4 p-value hﬂ].x—} o] E.z]] 7—]2 = j(}.o]E. Ho]x]t %J{tq' ]:]]—lllo] UT—*@‘]. 7].0]}1]_.~
470l wls) Funz s svlen AR o REE B8] 14 4E A9 S
ol BABT. 1< 8 < 391 Dol el AAR 27, FolA Holt o} 2ol 14 < A < 2]
oA ERuER FAZ 7P AAl(p-valueZt 71 AA) YERGTE o= ZholAls HA el W] H
Ao F& groltk. SHARE 74+ & A7 WY FlolAlg AANA B el B 5 SR
ARANAE ol 2 22 &+ ok w2 F AAHE 2Fo] 228 FAs= A
2 o] ARt} Table 5.17} Table 5.25 £33l & uj, 32 G715AAF A 87H/\}94
xE exp(—alz|”)9) 4FE AFEzEE AL AT
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Figure 5.2. Independence test for absolute returns of 8 major companies: The upper diagonal figures are the
heatmaps of 2-way contingency tables for all pairs of 8 companies, and the lower diagonal values are chi-square
statistics and p-values of each pair (x#*: p-value < 0.001).
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