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Abstract
Stationary bootstrapping is applied to a Lagrangian multiplier (LM) test to test market microstructure noise
(MMN) in financial asset prices. A Monte-Carlo experiment shows that the bootstrapping method improves
the size of the original LM test which has some size distortion for conditional heteroscedastic models. The
proposed test is illustrated for real data sets like KOSPI index and Won-Dollar exchange rate.
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Table 4.1. Empirical size(%) of the LM test at o, = 0. Nominal size = 5%.

Vo Wi Va Vs

ou T n

LM LM* LM LM* LM LM* LM LM*

Model with no trend and no leverage
.00 200 20 4.2 4.9 9.4 5.8 9.2 5.0 4.7 4.9
.00 200 100 5.0 6.9 9.3 6.6 12.1 6.8 5.8 6.8
.00 200 500 6.0 7.1 11.0 7.5 12.3 6.6 6.7 7.2
.00 1000 20 4.8 1.3 8.4 2.6 10.3 2.6 5.2 2.0
.00 1000 100 5.3 5.3 9.0 6.2 11.1 5.3 5.6 6.2
.00 1000 500 3.8 4.8 9.1 5.5 12.1 6.1 4.0 4.9
Model with trend and leverage
.00 200 20 5.7 5.8 8.4 5.9 9.5 6.8 5.2 5.2
.00 200 100 4.5 5.3 7.8 5.9 10.7 6.8 5.3 6.1
.00 200 500 4.1 5.3 8.8 5.5 11.7 6.2 6.2 7.2
.00 1000 20 5.4 1.9 9.6 2.5 11.8 3.0 5.3 1.7
.00 1000 100 3.6 4.1 7.3 4.6 10.2 6.0 4.6 4.2
.00 1000 500 5.2 6.2 7.7 5.2 10.6 5.6 5.2 5.8
% WHE 2~ — 1,000, TEAEE@,‘ W 5 B = 100;
Vo = 5474 WS4, Vi = GARCH(L,1) S} W54, Vo = 23 377 34 W54, V3 = & 29 34 w5y
o} 7] A

do?, = 0.57(0.33 — o1;) dt + 0.2307,dwrs,
do3; = 0.08 (0.18 — 03,) dt + 0.1105,dway.

H 2olA Vi, Ve, VaE 27 GARCH(1, 1) S 2%, 23 B+ B4 28, F 22 4 23 o)zt
HEt} o]#3 HEA 232 Bollerslev®} Zhou (2002), Andersen 5 (2002), Goncalves2} Meddahi

(2009), Hwang} Shin (2013, 2014), Shin¥} Hwang (2015) 59| A& EAlo] 291 u} gt}

2 =2 BH 7IEE dFolAe FA7E e 2R fle B¥ BFE 2t FAT fle B
= pu=0% ol ol (p1,p2) = (0,0) & sko] po] &AW 2] A (leverage) 7} wiAlE FEfS Fosk3l
ok FAZE Qe 2¥E p= 03301, T3 WE4d, GARCH(L, 1) &t sA, =23 A5 &b A
B4, 7 89 ik s Al o 742

(p1,p2) = (—0.6,0), (—0.6,0), (—0.3,—-0.3), (—0.3, —0.3).

AE ARt peoll AW A E Fojsigitt. = GARCH(L, 1) W57, 271 A+F WeA, + 29 &
AEAel dair e MBS 2713k AR FoloF k=t ol tairE 9 B¥ AR of =
0.64, logog = —0.84, (039,03) = (0.33,0.18)F &ttt BE AF 2x= IMSLY FORTRAN
A BFE, RNNOAR AR o4t &5 3=, 7Ishds+= RNUND, RNGEO% ARg-sto] A 7
t}.
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Table 4.2. Empirical size(%) of the LM test at o, = 0.01,0.02. Nominal size = 5%.

Vo 1%1 Va 1%

ou T n

LM LM* LM LM* LM LM* LM LM*

Model with no trend and no leverage
.01 200 20 4.8 4.9 8.5 4.8 9.0 5.4 5.3 5.0
.01 200 100 5.8 6.4 9.0 6.8 12.0 7.6 6.6 6.5
.01 200 500 13.8 15.0 23.0 17.9 31.3 21.4 29.0 30.5
.01 1000 20 4.6 1.6 9.7 3.4 12.2 2.6 5.2 1.5
.01 1000 100 6.0 5.0 10.5 5.7 15.2 6.7 9.1 6.2
.01 1000 500 34.0 35.1 66.5 58.9 77.3 67.6 85.7 85.4
.02 200 20 6.2 5.2 8.2 5.9 10.1 5.4 6.4 5.1
.02 200 100 10.0 10.4 16.9 12.5 22.9 15.2 19.4 18.7
.02 200 500 79.1 80.8 98.2 97.0 99.3 98.4 100.0 100.0
.02 1000 20 6.2 0.9 10.4 2.0 14.6 2.7 8.3 0.9
.02 1000 100 21.3 17.4 51.1 34.6 61.5 43.9 67.9 59.4
.02 1000 500 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Model with trend and leverage

.01 200 20 4.3 4.9 7.6 5.2 8.9 5.9 4.8 4.4
.01 200 100 4.8 5.9 8.4 6.2 12.0 6.8 6.2 7.4
.01 200 500 8.8 11.3 21.4 16.5 31.2 21.8 27.1 29.0
.01 1000 20 5.0 2.8 9.3 3.2 12.3 2.8 5.2 2.2
.01 1000 100 6.2 6.2 11.4 6.8 14.0 5.9 7.3 5.3
.01 1000 500 31.9 34.6 65.3 57.5 77.3 65.8 83.9 83.9
.02 200 20 6.2 5.4 8.0 4.9 9.8 5.8 7.0 6.3
.02 200 100 8.1 8.4 15.8 11.1 22.2 13.7 19.1 18.4
.02 200 500 79.4 79.4 97.7 96.4 99.1 98.0 100.0 100.0
.02 1000 20 6.1 1.8 12.1 1.8 13.8 2.0 7.5 1.5
.02 1000 100 21.4 17.5 47.5 324 58.0 41.2 65.9 56.1
.02 1000 500 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
¥ WHE 4= = 1,000, FE2E® vk £ B = 100;
Vo = $44 W54, Vi = GARCH(L, 1) 34 954, Vo = 27 A7 34 M54, Vs = T 29 34 w54
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Figure 5.1. Daily KOSPI and its log return
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Table 5.1. LM test results for KOSPI (2008.01.01.~2012.12.31.)

‘ h, samplin.g LM pvalue%s bootstrap . h, Samplin‘g LM pvalue%s bootstrap
interval (min) p-value% interval (min) p-value%

1 1095.8 .0 .0 9 18.2 .0 9.9

2 1172.2 .0 .0 10 11.8 1 9.2

3 389.9 .0 .0 11 11.3 .1 13.4

4 53.5 .0 3 12 4.3 3.9 32.0

5 7 39.1 72.8 13 4.6 3.2 32.4

6 9.8 .2 27.5 14 1.1 28.6 57.3

7 22.9 .0 5.4 15 5.8 1.6 27.7

8 16.5 .0 8.1 16 1 81.4 89.8

zoos—o01 —on zooe—01 —an zo10—01 —o1 zo11-01-01 zo1z—01—-01 zo1s—o1—01
aate

4 Ee FE FE 74 h=1,2,...,16(F)d
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Table 5.1°ﬂ A 10% 29 LM AR AL 5, 14, 1682 & 747 5 shyE AEshd Ach
o1 % olu A% WA AT 1A ZAVL B Aojth EE REAEY LM A7 o
3, F& 712 1180] A Z3| Bt} Figure 5.20] KOSPI A2 11# 7+2 AMZo| ZATE 9
& =
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WA el S olelel A28 4R, Figwe 53¢ 98 $7H(E)9% Y AR A
Holth. 9% 9 4 U-Pe] $eo) AREES AvE 20089 195H A& S/} 20009
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Aol Fet M 2w FE971Y FEL 0e Aoz A 220 g 93
235989 54 P72 A9 002 AFRAYW WEHL 37 $Ho)t 723} ulwA A 24
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3

qul

.{



198 Hyo Jin Kim, Dong Wan Shin, Jonghun Park, Sang-goo Lee

1600
1500
1400 0.05
1300 001
1200

005
oo cooe

-0.07
1000 010

900 014
2008-01-01 2009-01-01 2010-01-01 2011-01-01 2012-01-01 2013-01-01 2008-01-01 2009-01-01 2010-01-01 2011-01-01 2012-01-01 2013-01-01
date date

Figure 5.3. Won-Dollar exchange rate and its log return (Daily closing price (left), Daily log return (right))

Table 5.2. LM test results for won-dollar exchange rate (2008.01.01.~2012.12.31.)

. h, samplin.g LM pvalue% bootstrap . h, samplin.g LM pvalue% bootstrap
interval (min) p-value% | interval (min) p-value%

1 11197.3 .0 .0 9 389.2 .0 18.7

2 914.4 .0 2 10 269.5 .0 19.0

3 405.6 .0 .0 11 39.3 .0 10.0

4 174.5 .0 9.8 12 13.8 .0 25.3

5 147.4 .0 2.8 13 2.3 12.6 70.4

6 161.5 .0 e 14 3 57.1 87.5

7 254.6 .0 3.0 15 .0 85.9 94.1

8 263.2 .0 10.4 16 9 34.0 73.5
¥ FEAEN ¥IE 4 B = 1000

Aate

Figure 5.4. Realized volatility for Won-Dollar exchange rate on 8 minute sampling
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