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Abstract

The news impact curve(NIC) originally proposed by Engle and Ng (1993) is a graphical representation of
volatility for financial time series. The NIC is a simple but a powerful tool for identifying variability of a
given time series. It is noted that the NIC is suited to symmetric volatility. Recently a lot of attention has
been paid to asymmetric volatility models and therefore asymmetric version of the NIC would be useful in the
field of financial time series. In this article, we propose to incorporate LASSO in constructing asymmetric
NICs based on asymmetric GARCH models. In particular, bilinear GARCH models are considered and
illustrated via KOSDAQ data.
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2. H|tHE GARCHS} LASSO

FEAAEY ¥ A AAGAAE & Ve A] gk 53 (leptokurtic) 3 d, WHE
% (volatility clustering) @4, Rt AA A 53 22 AAES Bol+= Ao Ak o]y F8Al
AE A5A EAS vld3= ZP O 2 Engle (1982)2 AutoRegressive Conditional Heteroscedas-
tic(7HeFs] ARCH) 282 A2kt 2™ Bollerslev (1986)= ARCHE S-S 233t 2goz v 2
2 GARCH(p, q) 23 Aot}

€t = Vhes,
P q

he=ao + Y e+ Y Bihi—y,
i=1 j=1

AN e H 02 F43} =95 (centered log-return)& eERATE )9 28 GARCHE &l A
HAL FolEe] AFFHE HgFHEg AR 2AF B2 HA #9459 Z7)nt 9F=
3o mg Bihs WgE A etk wetA BAL FolE A WEAd Aol vt A B
Hkdstr] otk EAI7F itk o]H g gRS Bestr] 915 HAS +dEET WE 8 HAAEE
7}z 3= T-GARCH(Threshold GARCH) 2 3 3} BL-GARCH(Bilinear GARCH) 23 o] A k=] ¢it}.
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2.1. T-GARCH(1,1)
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2.2. BL-GARCH(1,1)

Stortis} Vitale (2003)& ol A1ge] WEAT 0189 LA F7}e the} 2 BL-GARCHE
B2 AL,

€t = \/htem
p q r

he =ao + Zaiﬁgﬂ' + Z/tht—j + Z’Ykétfk\/ hi—k,
i=1 j=1 k=1
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3714 r = min{p, ¢} °1H, v = 0°]d GARCHE Y3} ZrolAt}. X% 39 BL-GARCH(1,1) 28
o thes 2.
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gL FrlgenH 339 FEZOT B 249 NICHHAL thew} 28 Hge B4 Ao
k.
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+ yi€t—1 \/ao +a1€2_y + Brhi—2 + y1€—2v/hi—2

=ao(1+4 B1) + aei_1 +y1€01 \/Oéo +a1€2_, + Brhi—2 + y1€—2/hi—2
+ a1Br€r_s 4 Biyrer_o Vhi—2 + Bihi—o

o1 Qo

=ao(l+p1) + 06155—1 +’Yl€t1\/040 +ar€el_,+ 1 — A + vi€t—2 m

Qo ap B7

Sy g
AZNA Ehis = ao/(1 — o1 — 1) 881tk GARCH(1,1)2 83} T-GARCH(1, 1) 23| 42|
NICHA AL Lee 5 (2013)& #Fa3s}7] vetct.

+ aifi€r o+ Biyiec—2

2.3. LASSO
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3. LASSOZ Sdt NIC

7o £ oE, t - IARANARE t — 22X 7HA] 9] 22719 < ESol th3] LASSOE |83t A}
Ae =43 T AT AAE Jgz2 el LASSO NICE LASSO 23 NICE £7)stxk
st}

3.1. LASSO NIC

Engle?} Ng (1993)0] 2743k NICE ¢ — 2A1" ©]3le] 5L BF A4g HEE 3 ¢+ — 1A oA
o o8 tAI oA Y] WEAEAY] AAE Tz g a9 Aol o] TefzolA= 224 FHaxPHol
TAE 12 7FEFN, AEAE et Al2S0l Ui, ol F8AAE A7 7HA3 9 54

AA0 F3he gelshen] et

B HoA e & 2 Y FAE, St — IAFEH ¢t — 22X 379 £=9&S 1838t LASSO NICE
Aersith & 22719 &S BT 18d= o] LASSO NICE ¢ — IARRE ¢t — 22X A7FR| 9] ¢
JdEES _—’FE 3}l LASSOE B8l 4% AlofA 7?*‘ QYo Z AAY FUYES TIEFOE,
LASSOE &3 +=44% E‘i%’“é(h )2 A2Z02 3 3 LASSO 3407 24H AEL A% 3d
gell vERd Zlelth. GARCH(1L,1)E 33} T-GARCH(1, 1) 2 &l 27} olef] 4l& o]&3te] $9

EES A3 st (¢f. Choi 5, 2012).
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4. sUl =8AIZ0I2] S&: KOSDAQ

B Aojxe I FEAAE A9 KOSDAQO] GARCH(1,1)233} T-GARCH(1,1)2 3
GARCH(1,1)23< A3 AA BYgrty I & 27 LASSO NIC$ LASSO 229 NICS &g
JZE 28 Byt 20109 3¢Y 2¢FE 2013 39 2¢47HK], F 749712] KOSDAQAIES] 4=
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Stk 7M.

w
T

4.1. 29 1: GARCH(1,1)-LASSO NIC2} LASSO 2X}4 NIC

HEA ] GFE 7XE AR & F ek sAEelg 7PEEa, t — IANERE t — 2247719
227)2] 4185 WS 51o] LASSOE A3 Aok the ) 2}
he = 0.409765 + 0.248385¢2_5 + 0.173659¢>_5 + 0.120733€2_, + 0.083519¢2_s

+ 0.057626€2_s + 0.039939¢7_, + 0.027338¢>_5 + 0.018475¢2_g + 0.012727¢>_ 1,
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7|14 ¥re¥WS h= B (2, GARCH(1,1)
B 12 22709) SoE FolA 13709) 59
9712 o8 WG4 008 $2FHo] B4 AAdF
Z 7 vl2 A A", t— 100149 =g 7P 4
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LASSO in NIC
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Figure 4.1. GARCH(1,1)

4.2. 28 2: T-GARCH(1,1) - LASSO NIC2} LASSO 2Xt NIC
749712] KOSDAQ 9 E At5o] T-GARCH 23S AFAIZ T ¢t — IARBRE ¢ — 22X -8 7A] 9] %
o &5, & 4] FAEES AWWSE dto] LASSOE AAIg A= o) 2tk
he = 0.373620 + 0.328910¢, 7%, + 0.237450€, % 4 0.171545¢, %, + 0.123048¢; %

+ 0.087413¢, % + 0.061967¢, % + 0.043560¢, % + 0.029881¢; %, + 0.020729¢,72,,

+ 0.014145¢,2); + 0.0085620¢, %5 + 0.005067¢, 2,5 + 0.003073€; 2, + 0.001806¢, % 5

+ 0.000023€¢,7%, + 0.008290¢; 2, + 0.130008¢; 2% + 0.093662¢, % + 0.067584¢, %,

+ 0.052437¢; % + 0.039254€, % 4 0.031619¢; % + 0.024563¢; 5 + 0.016460¢; 2

+ 0.012314€; % + 0.009642¢; 2, 4 0.006773¢; 2,5 + 0.002620¢; 2, 5.

BAET F 4709 £ F 28709 S Bl 1A WA FFE T2 4SS L 5 Ak E
B ASES BY P4 RSB 25 P £9F 270l thete] BE 1 — 24 Aol A2 2 Fol
Vg Gl 2 AL & 4 et

Vg Aol 21— 241789 Pl £, L9 £9E7 ME4] LASSO NICE b3t 2k,

he = 0.328910¢,"%, + 0.130008¢; %, + 1.476103.

A A €20l g MEAe) ¢ %0l oot MsAdET 3] o) 2 AL & 5 ok ol U AW
7b £ BEEATG WEAdd B A dFS Eohe 7129 HItA &3 (leverage effect) 9} RIS = 7

FUe ¢ 4 9rk ol LASSO NICE 18 Figwe 42(2)& S3A% e 5 ek w34
Holxm glow, o) Fiel 7187 urh o] Rie] /12717 B ZetES HolRa glrk 7129 H
=

EIe} W B AL ol KOSDAQ #t89] 4% 22 49 o] 229 £9F Hrps 3
] = A0E A & 5 ek o2)e wit) Wkl vithy &b Q83 )
B Fol € imEe (12 93h)ARAAE TF vERdT
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LASSO in NIC

KOEDAD

(a) LASSO NIC

Figure 4.2. T-GARCH(1,1)

LASSO #42 AAR 295 B ¢ F9834 55 T9§ F2oAM #5822 t — 2454
o £4E o ¢ - AR FYES dFYH] F& € 5 Utk olE ksl ¢ — 2414
t — 3A AN A L] =IEE 0] &3to] =43 LASSO 23+ NICE= 23 2t}

0.328910€;2, + 0.093662¢; % 4 1.165017,  if e4—2 > 0 and &_3 < 0,
0.130008¢; 2, + 0.237450¢, % + 1.165017,  if e,—2 < 0 and &_3 > 0,
0.130008¢; 2, + 0.093662¢; % + 1.165017,  if e;—2 < 0 and &_3 < 0.

h:

{ 0.328910€;2, + 0.237450€¢, 7%, 4 1.165017,  if €4—2 > 0 and e—3 > 0,

Figure 4.2(b) §] A1 Tel=2 78 Aot} LASSO NICS} 5817 LASSO 249 NICOH =
T-GARCH(1,1) 289 52 vti 382 Kol 90, (¢a,r_5) = (0,0)014 tA17 W52l H
£ 7R BE WO ufAAH SR U USS & 5 Atk ESHt - 2A1H 9 ¢oET
t—3XARY FAE BT F WFer SIS u tAFY WsAd 7P 2A 4TS Svhe As

%+ gn
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4.3. 23] 3: BL-GARCH(1,1) - LASSO NIC2} LASSO 2XI NIC
749712 KOSDAQ 4=91% d|o]E{o| BL-GARCH 2 3& AFAIZ T ¢ — 1A ZBEE t — 22X A 71A] <]
FUEES F9EY AF T 4N £AdEES AHHTE LASSOE AAISH 23+ v 2t
he = 0.291594 + 0.013930¢;_; + 0.164860¢;_5 + 0.107650¢; _5 + 0.060876¢;_4 + 0.031583¢;_s5
+ 0.019427¢;_g + 0.012787¢;_7 + 0.017800¢;_g 4 0.004491€;_g + 0.003871€;_ 10
+ 0.001226€¢7_11 + 0.002909¢7_15 + 0.003834¢7_13 + 0.003242¢7_14 + 0.002310€;_7
— 0.002812€¢7_50 + 0.002887€7_5; — 0.002116€7_55 — 0.056248¢, 1 + 0.267598¢; 2
+ 0.158520€;—3 + 0.103401¢;—4 + 0.074695¢;_5 + 0.059457¢; 6 + 0.04418€;_7 + 0.003764€; g
+ 0.006454¢; 10 4 0.003892¢; 16 — 0.000296€; 19 + 0.008084¢€;_22.
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LASSO in NIC
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(a) LASSO NIC
Figure 4.3. BL-GARCH(1,1)

235 Hd F 44700 £ E F 30709 sgEo] tA-NA L] WEAel dFE A
ot I 5 7P 9FYel e M t - 243X 9] fEeln o] &N WEEHe] AAE vE
WA LASSO NIC+ o3 2t}

he = 0.164860€;_5 + 0.267598¢; > + 0.434333.
ol Iz 2 Yehd Figure 4.3(a) ¢} Z2oH, 02 SACZ vlgjF 2l AL g 4= 9o}
t = 2N XS FAE gl 2 t - 3AFNA Y] FAES] T F= & & e ol st
o] t — 3AIFoNA e +E7HA] AHEEE LASSO 2244 NICE th=3% 2o E Yehd Figure
4.3(b)2} Zth.

hy = 0.164860€;_5 + 0.267598€;—o + 0.107650€; _5 + 0.158520€;—3 + 0.379085.

o o
W
o)

[k

LASSO 2791 NICE 3] LASSO NICS} $Q517 Wt 342 Hol1 9188 & 4 girk.

5. 22

712 NICE &3 22491 NICe 4% NICE #gsto] & 279] $o80] sl nAe 9%
< 23] A3 & 2 T £9ES WS AUstet o] E449 fIEEE AdE S48
o] ©]& o438 LASSO NICE A|¢Fatith. H 3 LASSO NICe| A g o] F winz & 0l§ W
£ F71%F LASSO 27K NICE Abetgieh. 97 5 A3 52 ol AHe 980 u3d 2
olA A & & Tk g WA AATE o9 YEheA] 22 S Sl etk A
olA f-g&strta Azbdct =3 LASSO NICk= 498 ZHAlE A4 whdstnz AFg4E o8k

ZAE NICHT} 3|4 o] o]ttt AAo] gith
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LASSOZ 0|Z¢t H|UlE GARCH 22| Hisd
=

= HOAITH S SIS

(2014 1& 222 FH 4, 2014 28 4
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Eo] FHAAILGY MEdol A 4AE THAE BT

% (bilinear) GARCH 59 Wt R¥o] A7w i gl
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FR80{: 0|3Md-GARCH, Lasso, O|AH 7w
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