Price limits and the application
of extreme value theory in margin settings
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Abstract

Extreme value theory has recently been applied to margin setting in futures markets. Price
limits, however, may undermine the benefits associated with the extreme-value method. This
has not to be accomplished in the literature. The purpose of this article is to examine the
impacts of price limits on the results of extreme value parameter estimation. Both index futures
in Taiwan Futures Exchange and Singapore Exchange are used as samples. The results indicate
that price limits impede the extreme price behaviors, and the excess kurtosis of distribution
become less significant. Besides, the price limits may affect the tail parameters, default
probability, and margin ratios estimation. Especially, because the 7% price limits in Singapore
Exchange are set in the positions of extreme values, they imply more significant impacts. Price
limits may also substitute the function of margins in the sense of lowering the price volatility
by impeding the extreme price change directly. This explains why both Taiwan Futures
Exchange and Singapore Exchange set the margin ratios lower than theatricals ratios.

Keywords: Price limits, Margin ratios, Extreme value theory, Default risk, Index futures
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7 K,[]:t A | n//\T # A 7 K,{]g A
E 43 E LS R A

10% 7% 10% 7% 10% 7%

m 41 58 64 8 19 26 44 60 131
m/n 0.0327 0.0434 0.0511 0.0064 0.0142 0.0208 0.0351 0.0449 0.1045
a 4.5479 4.0654 3.9982 4.0614 4.1781 3.9322 4.5473 3.3705 2.6220
é 0.2057 0.2463 0.2501 0.2462 0.2393 0.2577 0.2272 0.2967 0.3814

ENRE S O EUEID-3 SRR S TRl SIS 21N ERE SRS . By AR A Dl R R S RO S
W &(=1l/a) > 2 PR m o omn R RS EERE §ER R ARt B o
R4 2R A B PIR AR AP S e ko SR UL R T
(High-Low)/Open  (High-Close)/Open  (Low-Close)/Open
Sk 0.989 0.999 0.935
B 10% 0.543 0.067 1.449
EE g 0.633 0.148 2.664*
WP AL 4R * Loretan {r Philips(1994)suE 3% > 11 % R #irhiit £ ik T 2%k 4
BPIFHRAFPF AL RFELTFRELL > AT B S%ORTRET
&%ﬁﬁﬁﬂ%%$$W$9ﬁ&%%%%¥lko
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4. W E ) FREWUH B FEE S B F

%WﬁiFmﬂg,Fy_$“"m %

Bl \1.
\?
%
u

EEF B MR B a7 R

& Vb D] R A R PR TR MO R B T A T g o

41 FHEREVHERFEE S LPF 2B

FHEV LAY PINF L REED P I LM RMP A 52 5 & S-A B L
S5-BABSHE ) P EBER D MERERIR A T R DD R A B2

S

WET o URE A G 2IRAT &P u/fﬁ AT ERE L G0 T F AL R
7k % (benchmark) o % ¢ BE7m #F 2 4T0TRE & ORI DB FAR S 0 R TR R 6 H A R R
AL RIUTR F IR 0 Bl AR o AT 0 BAp e BEE T R A e R
G B BB £ G F K AT R REE B L SR f
RO R R RTERFARL DEREED TP S 01%F(9F e £ DR X REE D
K)o WA RELFRSEERE PP YRR D 99.9%5 F o R pE R E A fe
2R AN R R N i £t B R SRR A T 11.08%  BALE ¥ A TR
e 7.99%8 B ow o B AT T 8% o FIUM A I TR w1 UM eniRE &
Wb o Ao BEE G B4R D R d o (e B R TR K IR i b g o A
PR S ap e I R A LB S KRR EI R R

B R g U R £ B2 B3 B R PR AR 2R A DR E S
Fele s SHeh L B0 & BT PR AR A AT 3 I £ 00 Bl 2 0R A A R 3 e
T EV D)o AR SIS b FATRE D TR R 0.1% IR R A A A
WA FRARELARIEELE P M E G REE D 99.9%FF 0 Bl R E
A EEE TRPIF AR A 40 e g R &0t B 5 10.09% 0 ¥ 10% 71 ok 4T R
e 11.0% 0 ™ = Jﬁ WAL 2R ARG 11.22% o AP e R 0 BT r;}pﬂ}; [ g

27

BRI REE YUn g fRBE > SR IR S IR .

¢ %t &+ F 2 (High-Close)/Open 3 54 {f § &30 = p MR F iR @ 7 5 o
7ty &% E o (Low-Close)/Open 3f #8d [ 37 30/ p PR F & @ (7 5 o

-
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BE ORGP FEAERIEY P2 REE O BEET AR EET > BR
ShP R RRFAERE Y b A2 HBTET L ATR D TR SR TR
T2 RIS TR FREN Y 6 HRF DEEET BT TRk
FET O EEA R RRE L R E N bl LSS PR PR AN D R

WP R AN R A i G S T ek o

EEEEFECERRAE
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5 AR iRFEE D P IT AERE L H|(%)
2 5-A iR

(High-Low)/Open (High-Close)/Open (Low-Close)/Open

BEED T BEAR  FEAR REAR FEAR REAR FEAR

3% 7 ‘ﬁi ) 3% 7 ‘ﬁi B E-L ’,’T * .
N A DI A N A
®BA BA HBA OHEA # A~
5% 5.74 4.26 4.73 388 2.97 3.21 425 3.82 3.21
2.5% 6.66 5.46 5.06 476 3.81 4.16 531 421 4.16
1% 7.84 6.28 7.17 5.28 4.66 5.01 6.39 538 5.01
0.5% 8.69 7.36 7.38 6.74 5.62 6.00 722 6.85 6.00
0.1% 12.09 11.21 9.81 10.46 9.28 7.99 11.08 10.69 7.99
% 5B BRHN
(High-Low)/Open (High-Close)/Open (Low-Close)/Open
i &
* E % & 18 4 fie ¥ A e & B A e ¥ AR & B A e ¥ AL R
‘::4:
230 10%F] T%H) ) I 10%F] T%R ) I 10%F]  T%R )
, , S T , S . , ST
=N “ﬁ%%ﬁj\ “ﬁ%fiﬂ\ #® A~ “ﬁ%fij\ “ﬁ%fij\ #® A~ “,%%;*izk “,%%;*ij\

5% 832 815 7.24 5.14 3.67 3.51 3.05 3.26 483 4.0 4.53 3.68
2.5% 851 834 7.17 6.53 451 435 3.95 4.08 499 484 4.02 4.50
1% 8.66 842 7.36 7.24 544 530 4.66 5.30 6.71  6.53 6.11 6.08
0.5% 1031 10.13 945 10.07  6.22  60.8 5.87 6.12 7.76  7.62 6.91 6.92
0.1% 14.17 14.09 12,62 1223 11.22 11.11 10.09 10.08 11.20 11.06 10.03  10.88

AP EREAA MBS ERGEIR BRI R REE S LSS RET > L At g Z R AR
ez G &R o
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4.2 3 &0 b8 AR U] P R ootk
WD FDEREE G E P PRI RS S FE MY SEs 4
Flo 2 6 T AL GG OFAokE o L Adew Ak > v R DGR TR - 3koe A v Sy
HEBERIHY EPTREREEFTL 627 > £ A A BEARE SdpI |
RS ALPIE A LA R REE OIT L RELD L LB o BRI
fms o d 2R A RO RES TR BGRYFEET LDF A FP Y

BUPIBEASTR OB 4 6B HER RS [ OR PR R DR

‘.3:

PRI AW 2R A DREE D B F DA PP R A ORI E o 5 2 BF- &
Lo BT S Ap W 0 10%FIf R A chif & 3 A %50 T% PR & il i o iR
PR U AR e R RIS BRI AT
W g Fi o R TG HRETE e T R RRMAOEEE B o &
B % 27 Brennan(1986) e32#% 22 Ackert f- Hunter(1994)=5 3. » 7% i) § ik i g
U ERFEEH T AD P RRB G F DI L D FRERT G AL F Rk
o ATHBF AT R LR g RMEDFRAG > FILRE ) TR §HEF
] Y P RABR SRR DR R FE R LR RS IR R A7
RAvF AT i LEAAEOR TR R £ bl TE Lo
LEPFE A Y chiEdh o A2 Alizadeh et al.(2002)#7iE 3k * rgt#c it B 0F D, 3t
AR A 22 P ek gl e T
= In(In High, —In Low,)

B High? Low » W2 A2 p§ 253 Bl o APL 85 $i5 D, h
T B R L dod 7o | T B E R B L R AP PR E o d £ T B R R
o R ORI p R G o HF o PIR R R e B dl ] 23R A o
D& ol AL I 7%?‘]“,%%%1&%;&3‘1%'&# 3 10% 5 fﬁ:ﬂ\mﬁ»ﬁ?f’} » F] LS B DiRE £

Gilo g2 " o SRR AT R S AT EFTABE D TR ETDEFELE B K

8 Alizadeh et al. (2002)#F; D E T g D, € AR: T F 4 fe N(0.43+Ink,,0.29) » B ¢ b, B0F 2 4 > ik
45 D, % Ink, § UM G FIFE RIGD, § T T KRS o
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%6 %

FERE TGP 0 T O PERE KD Hrak s B H 0 A7

B KET EE AR AR A

% 6-A SRW

s

(High-Low)/Open

(High-Close)/Open

(Low-Close)/Open

o= A R

& i A pe

¥ A pe

& i A pe

¥ A pe

& i A pe

¥ Ea 7

1.00%
2.00%
3.00%
4.00%
5.00%
6.00%
7.00%
8.00%
9.00%

10.00%

REVHEA PIR A RINHEA RVHEA JIBE A RV A RN PIB A 2T A

0.8897

0.7236

0.6419

0.5693

0.0520

0.0272

0.0149

0.0052

0.0029

0.0017

0.8035

0.6531

0.5640

0.1559

0.0966

0.0227

0.0067

0.0029

0.0009

0.0005

0.9033

0.4769

0.2212

0.0992

0.0496

0.0244

0.0101

0.0042

0.0017

0.0008

0.5069

0.3698

0.1080

0.0401

0.0112

0.0090

0.0041

0.0032

0.0017

0.0011

0.5011

0.3033

0.1036

0.0352

0.0167

0.0025

0.0011

0.0005

0.0002

0.0001

0.4079

0.1590

0.0732

0.0311

0.0109

0.0050

0.0017

0.0017

0.0008

0.0008

0.5987

0.3692

0.1308

0.0513

0.0269

0.0182

0.0064

0.0026

0.0016

0.0011

0.4213

0.2130

0.1310

0.0369

0.0138

0.0072

0.0031

0.0018

0.0010

0.0006

0.4155

0.1699

0.0791

0.0421

0.0168

0.0101

0.0050

0.0017

0.0008

0.0004
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% 6B BT SH Y F

(High-Low)/Open

(High-Close)/Open

(Low-Close)/Open

by 1o i A e LR & A e ¥ i pe & A e ¥ i pe
2 10%F1F T%PI% L RINE 10%F1% T%51% RN 0% T%PI% .
E L= EXL5: N FEHE A
* BA A * BA EA * BA A
1.00% 0.8123 0.8088 0.8021 0.8261 03827 0.5870 0.5362  0.3928 0.4031 0.5069 0.5032  0.4130
2.00% 0.6672 0.6922  0.6821 0.5210 02306 02563 0.2336 0.1919 02354 02923 0.2723  0.1972
3.00% 0.5528 0.5528 03073  0.2586 0.1410 0.1998  0.1892  0.0975 0.1205 0.1543  0.1390  0.0907
4.00% 04750 0.1750 02102  0.1229 0.0526 0.0516  0.0499  0.0472 0.0475 0.0464 0.0337  0.0435
5.00% 04170 0.0717 0.0607 0.0742 0.0245 0.0288 0.0178  0.0210 0.0238 0.0283  0.0212  0.0177
6.00% 0.3460 0.0346 0.0223  0.0375 0.0131 0.0178 0.0076 0.0112 0.0098 0.0085  0.0046  0.0097
7.00% 0.1870 0.0187 0.0095 0.0142 0.0077 0.0119 0.0037  0.0045 0.0056 0.0045 0.0021  0.0045
8.00% 0.1100 0.0110 0.0046  0.0097 0.0049 0.0084 0.0020  0.0030 0.0034 0.0026  0.0011  0.0022
9.00% 0.0068 0.0068 0.0024  0.0082 0.0033 0.0062 0.0012 0.0022 0.0027 0.0016 0.0006  0.0022
10.00% 0.0075 0.0045  0.0013  0.0052 0.0023 0.0047 0.0007 0.0015 0.0025 0.0010 0.0003  0.0022
AP ERER A RSB EEGR BRI R EREERET AL - PR e Y R AR
wh2S o

SAVAEEE ) SHEEE N Y 2E8

e

B io

10% 7% # #

%1% #

eErE LN

2.127 (1.370)

2.058 (1.072)

BB

2.351 (1.561)

2.343 (1.557)

20286 (1.124)

P 10%5"]“,% ¥A4LoT ?‘J“ﬁi‘}f ¢ Hp E f}i Fo i iE 10%7k k tg P ] 2 {8 TR etk A o T%
PIsgt 4 & 1 PIsp45 % 9 4o 2 TR R 412 18 SR enf A o
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BRSO R Sl WA KB F R A KB}
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B ~ BEAFEES PR ERA S FRRSEE] TR LR A AL R

PREAp W [ 7% U] R E AP PR R R Y B R TR
Bod P RAREEIIH S A G MY ARG TR A HERE

PR VR B GRS MR B E R b R4
BRI B A ] o gt b B R RER IR LIS e £ R M
Pk g H AT o BUR L SRRER LRI T L S B S B F Bt il
fenid R e 0 TR AR SRS R A 6] SRR T &
3 P A T AT B TR RN £ BT 0 ) 0T PARK G B
BRI S 0 N F R R o T B R kA G
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