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APISIT SUPPADILOK : VOLATILITY PASS-THROUGH IN ELECTRICITY COMMODITY
MARKET BASED ON FOREIGN EXPERIENCES: MULTIVARIATE GARCH MODEL
APPROACH. THESIS ADVISOR : ASSOC.PROF.PONGSA PORNCHAIWISESKUL,
Ph.D., 101 pp. ISEN 974-53-2949-5.

At present, several countries, such as England and Nordic countries, has privatized
their electricity industry.and established the power pool market to allow more competition.
Electricity market differs fram other commodity market because electricity is non-storable.
This resulted in high velatility in etectrlciiy price which may damage economy of the nation
and also becomes the important problem after establishing the central electricity market in
many countries.

This thesis is aimed at studying the transmission of factor volatility that has pass-
these couniries' experience in estimating the result of privatization and liberalization in Thai
electricity industry due to the eﬁpactatiuﬁ that price volatility in England and Mordic
electricity market can reflect price volalility in Thailand under the same pattern of trading.

The study contluded that, in both countries, electricity price volatility was transmitted
from the previous trading periods and can be reduced by using financial tool such as future
option. Degree. of volatility transmission_differs in’ 8ach country, depending upon factors,
such as, climate, electricity-capacity’and number.of trader in thetmarket. Applying the Nordic
trading-pattern.form.(one hour timeslot) to Thailand electricity. market will induce less volatility

than using English trading pattérn {haft-an=hour timeslot).
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£4 H
AWATUAUA error LAZAT Variance V0IAI1UD3 11DAN (ARMA) Tﬂaﬁugﬂuummﬁnmi
e ﬁy
GARCH(p,q) A9U
AUMIHAN
Y, = Xy B+ Xy By + oot X B + V4 t=1..n Tlagh v =error
@UNIT Variance
2 2 2 2 . 2
O, = V(O't_l,O't_2 e O Vi Vi ,...,Vt_q>

£ v
F¥99zsznov11A28 p GARCH terms 11ag q ARCH terms

3. Multivariate GARCH Models

sUmwmilue U saswaiaianuduiusves Variances 1tag Co
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. ) [ a v o Jdo Y]
variances YD\ error terms G@IHWIUN FUIFDVDIL Y = (ylt veie v Yot ) NANNTURUTOU A9

aun1g
Yo =t + &
& = Ht%zt , H %2 i1 NxN' matrix
z, =iid. E(z)=0  Var(z,)=1,

He = E(yt||t—1) = Et—l(yt)

!

H, = Ht%(HI%J zvar(yt“t—l)zvart—l(yt)
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A 1 = d‘ A o
Parameter & A9 Ht>0 Vi @3UUINSWIUHANAIINITUITUIU Parameter

11n9 uadeaiissnedmsuanmwaiaves H,

3UuD1A194 Y99 MGARCH 1Ag#913941910 conditional covariances

® VEC: Bollerslev, Engle 16 Wooldridge (1988)

) dy I =
Tunyudaeeil hy, 114 linear function Y04 squared errors 11!@@@, Cross

ijt

product Y04 errors 1Az A1lUEAAYDY H, @19811 VEC(1,1) fio

N(N+1)/2 x

h,=c+An,_, +Gh.,
Taeh
h,=vech H,
7, = vech (gtgt')
I~ ~q ¥ = 9 ' . a o
Vech Lﬂuﬂ‘igmumi‘nhﬁmmaEJﬂJmuaNGUEN NxN matrix Iﬂfﬁ]gll INUA

1 vector:

[/
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i| ot e
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Nt '\.\
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i o
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!_.hN_lt_._._._._._._._._._._hNNL\.;

2 A A = ]
vec 1 UNTLUIUNITNIA81IINNLE matrix 1111 column vector :
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vec H, = (hllt’h21t""hN1t’h12t’h22t""hNNt)

2

hyy, ¢, a;; 3d, aj €11 O 9 Oy | hysy

hy [=1Co | +H|ay 8y 8y E119€01a |92 G O3 h21,t—l
2

h,y Cs d; dz Ay €11 Oz 9o Yas | Ny

N(N +1)N(N +1)+1)

> (@ mM5U N=2, 3,4 3z 14

° Aq ¥
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U parameters = 21, 78, 210 MUAIAY)
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Y . ~ 9 [ . . A 9 ' 3 1 ! .
’muL’e‘)ﬂuperlodmtmuaxm variance 11 period NLLA7 (hiivH) IMUUFIUAT covariance hijt

4
v 1

=2 . . . A v ' . ~ " e =
VAUAVAN error V04 i 1182 j 11 period NAT tazfcovariance Tueda Ny, 4imniu Tagll

Yamuuad1ve luina spillover effect

Y

= Yo A
mmmimwugﬂgmﬂﬂmu

a
Ay 1% €1t

hy,, =c¢, + (‘91,t—1 &1 al% 3 £2.t -
2 13

Ou gl% 1t

+E, (81,t—1 Ert22
gl% g Eot1
2 13
a
85 2% &1t
h, =c, + (‘9114 €t a
2/ a
2 23

Ox gz% &1t
+E., (51,t—1 Ert g
2% O

o1

o1

a
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32 a
A 33

O 93% 141
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2
az% 4 a, 0 €t
L] )
mmmmﬂﬂimaiusﬂuuum"lﬂmm H, lu VEC(1,1) fiail
H, :C+(IN ®g{—l)A(IN ®gt—l)+Et—2[( ®ef, ( )]

4 N A b a Mg ~
Taeidou TuiioNaz 1% H, 1@ positive io C >0,A>0,G >0

® BEKK: Engle ttaig Kroner (1995)

A
J1u1Uv99 BEKK(1,1,K) A9
, K ’ K '
H,=CC +2Ak Ea€ia +ZGk H.,G,
k=1 k=1

= & 1 I~ =

TaenC, A, uag G, ilu NxN matrices 116l C 1TUa AN U0 matric
|:h11t h21t:| = l:cll O :||:C11 CZl}

h12t h22t C21 CZZ 0 C22

’

B 2

n an alz} €1t €1118211 [an a-12}
2
|8y 8 | | E21a11 Eat dy dp

+ gll ng i| {hll,t—l h21,t—l :“: gll ng :|
I g 21 g 22 h21,t—1 h22,t—1 g 21 g 22

N(5GN +1)
2

W3 1UIU parameters = (E‘?Tﬁ%‘lj N=2, 3,4 ﬁlz"l@’fﬂ"mau parameters =

11, 24, 42 Mua1al)

® TF-GARCH ttag O-GARCH: Diebold ttag Nerlove (1989); Alexander e8¢ Chibumba(1997)

Factor-GARCH(1,1,K) Tuaariwdou 1dlugifndrenn BEKK(1,1,.K)As

K K

_ 2 ' ' ' 2 ’ '

H, =Q+ zak AW ELELW A, + Zﬂk AW H W A
k=1 k=1



Q < 1 * * y
Fazmiulan A uaz G, gnunuiidie N x 1 vectors U939 A, 18z w, Iagl)

Foului
Ofor k=i N
WA = w, =1
K {1for k=i, Z; @

Tuns@if K=1 Tueaansamouldad

H, =Q+ A (a’W e, e W+ SZWH, W)
=Q-AAW+ AV (W+a’ 2 + %)
=Q +A'h

Taoi h =w+a?f’ + p%h, ,

-
f,=we

Bivariate Factor-GARCH(1,1,1)
hyy = WIl + ﬂf hy
h21t = W;1 + 44,0,
Moo : WZz + /lg h,
Tagn A, = @-w,4,)/(L-w,)
h =w+a’f’ + p°h,
f,=we,
RIERIETIN V. — M, =8, = +e, uazawﬁ:h f, (the common shock, a scalar
r.v.) 18 €, (the idiosyncratic shock, a Nx1 vector) Tiduiusiu éd Var,_,(e) = o
uazVar_ (f,) = h, 1519z 141
Var, ,(g,)=Q" +A4'h,
DA Weak stationary occurs M akz + ,Bkz <1, Wk U parameters N

N N +5 o v o o U
M (FMMITUN=2, 3,4 A CERMTET parameters = 7, 12, 18 1UQ191Y)

31u1119195 Y99 MGARCH A8 915241910 conditional correlations

® (CC and DCC
sduvvesuumedll H, weuedluzilues
H, = DRD,
D, = diag(hl%...héﬁtj

R = (pijt) Taw Pi =1



R nJu NxN Matrlx U84 condition correlation 18z h.. anU EmJGIJViL‘IJu

it &

univariate GARCH model mu
hye = oy My Vi# |

it " jjt

H, fisufuuannn R uaza h udasdridauiuuan

CCC: Bollerslev (1990)

9

Tunsaiil R, =R= (pij) . p; =1 A1 conditional correlation fimnail (CCO)
N(N +5)

Qe

. A% {o
WY hy = oy /iy Vi# § 990U parameter nsuiude

DCC: Tse 14812 Tsui (2002) Dynamic condition correlations
DCC; M):
R, = (1_ 0,=10, )R +Oy, ., + R,

ZM ultmu t-m

Viji-
Uy = &5 /M

Taeh 6,,0,>0uaz6,+0, < 1 uaz R agligiuuumieu R Tunuudiaes

CCC tag y; , 3N 1 Tunnaga1ves i
I - o
Vi 1y sample correlation matrix U®4 &,
o [ : 4 {o o 4 ] ' < ..
dmSur=t-M, t=M +1,...,t -1 FuSou lvisuilwie 1iuileiry, aiilu positive Ao

M >N
I 1 A . . £ 1 4
R, 1uAun@8v01 correlation matrices (R, 4R, )#4 R, 9211nn2gud

4

S A :JI @ A 1
LEUDNADINDNN 3 ﬁ?ﬂﬁ%ﬂﬂﬂﬂﬂWﬂ?ﬂﬂﬁWﬂuﬂ

: do g a (N+1L(N+4)
U parameter NEuTufo ~——L——

&1 6,=6,= 0w ldgmnirasailu cec
DCC:Engle (2001)
DCC; (1,1):
R, = (diagQ, ) **Q, (diagQ, ) **
Q, 111 NxN matrix ﬁaummuazmﬂﬂ’ng{uﬁ”ﬁf

Qt = (1_ 91 - 92 )6 + elut—lut’—l + eth—1

Tagi u, = (Uy Uy ) Uy = & /i » Q11U NxN matrix aminasiaz

J -4 1 1 -4 J 4
nnNgue ag 6,,60,>0az6,+0, <1 1lan Q, NNNNFGUY LA R, UINNNFUY
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I~ . . [ Y % ) { [~ .
Q, 114 covariance matrix Y03 U, 210, Ui sz lfaeuguudu correlation

matrix A9EUMI R, ATUUY
(N +1)(N +4)
2
&1 6,=6,=0uaz g, =1 ldsuuuiasuilu ccc
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31U parameter N3 UL UAD

9 Y 1
Y o 1 . Y [ < @
GluVNﬁ’ﬂQLL‘U’Uﬂ’m@Q"U@Q DCC M1 correlation mmmﬁaﬂymmﬂuwam “dﬁﬂﬁﬂ
o Ao & A =i =1 [ ) Y A9 o w
1UIU parameter nantuauvonlSeuneunuuuuIIaed VEC 1ag BEKK UANHITUUDIINA

1 lagmuizide N Ia1nn

U Y

PAISHAZ NIV NNYIVD I

NUITEAIU Multivariate GARCH

uDV§1aee Multivariate GARCH gniiwnlslugiuuuves halfvec (vech)

4 Y, ] a y ’ A\ IS o
e lylumsasenseuuulna multivariate volatility model 1Wuasawsn Iag Bollerslev,

a9

. 3 ) % ) { o @
Engle 1az Wooldridge (1988) Hufiindue Fuuuiiaosh bilidednalugduunlames

U

= A o

1933 maximum likelihood A3 parameter U9 k A9 1UIU time series i

T
= o 1

Usnglunnuiiaes sUnuDvewUTIaeINNenNNgninaueIzed ludnyazveq

Y U

k4
T o d 1w

. = v A~ A Moo o A 1
Diagonal Vech lagazdod1 lag 1/1umfmﬂizam"lummnquammumwaﬂiwma
o o Y Ao & 9 A o . A
ISTSIREGIN ‘ﬂﬂﬁmmmaﬂParametemmgﬂuiwmaa HUV1999 Diagonal Vech ausan
Aa v o Y Yo ' ° ™ ' 1<} Y o w o
ﬁ)gﬂ‘ﬁUW‘c’Jﬂ’JﬁJﬁNW‘u‘ﬁllﬂﬂﬂ!,‘b'mmﬂfﬂmﬂﬂ GARCH ‘V]’Jul,ﬂ ?JEJNUl'iﬂG]”IiJGU’E]ﬂWﬂWUENi]”Iu’m
Ao I A q9 g 1 a . L - .
Parameternd udliie Wi la11vzing positive definiteness of the conditional covariance

:JI J 9 § o 4 " { a 4 o
TUADUDIZENDTIUIUVDI time series NinaTU 1Y model T 1IUNN

HuvdIaedluanyaly - Constant  Conditional  Correlation Multivariate

GARCH gminaualuil 1990 Tag Bollerslev 91nMsAuIa univariate GARCHIuugay

time series HALAUIMUNT correlation matrix Elgll’e)ﬁm\qla@tl@\‘l correlationinsriuinimang

Y] o A [} ] v J dy a . - Ay o o

futuuaesndvnaluguazuileamsiszanaaiiazine positive definite Tnalidosina
4 \ ' . ) ' & s ) )

iosduilungaz condition variance Vlmﬂuf‘{uﬂuaz correlation matrix @o9 full rank

1 <3 o . 1 A 4 [ H H
2619 15na1W mﬁmmmﬁaﬂ constant correlation ulualﬁllf‘:ﬁmﬁ}m standard errors NnaA 11
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M3 lnszuIumsdszinamlurategduasy &9 Tsui uag  Yu ( 1999) WU constant

Y [
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correlation tiuasonvzgnirars ludunindunalszan
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v A 4 ' o {o o [
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Alexander (2000) tauagiitny factor GARCH model dmiuiszunam

. . A ' o A ya
covariance matrices mmumimuu 1UVT1809 Factor %30 Orthogonal MV-GARCH 175
Tumsiszamen dynamic covariance matrix A9ems lgg1uuvvewuusiaes univariate

4
9 w Y

GARCH Alexander ua@@iniduaundinaves factor fdwnsneduneivdingnauaves

U [~ o 4 ' o w
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=L v o Jdo 9 ] = Y
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3% maximum likelihood A® O(k)

Tse uaz Tsui (1998) lavnauegdnuuvewuusaes dynamic correlation
multivariate  GARCH  ugt i ldwenenuiinzuonmsiszunam ldifuudaznszuiums
univariate  GARCH uag - Uszanamaae dynamic - correlation milouluunudassves
Engle(2001) $1uaimeParameteriisuilulumsvszainamiae mﬂgﬂgmmmgmm‘hamﬁ
nandsdugminldlumsesuemsdeiiua linduou auguluanIdsued
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Model ﬁegiugﬂmamwimm BEKK titeifunieaiiolunsasivasuanuduiuives

o ' ' J % { I ] 3
51ﬂ1!ta3ﬂ15ﬁﬂﬂ1uﬂ3’]mhllllluu@uﬁgﬁfnxi@]aﬁlﬂ G‘ﬁﬂ%}ﬂy‘aﬂﬁcdlfﬂﬁllwimﬂuﬂnﬁnmam?d
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Conventional
Region/Country Hydroelectric | Nuclear | Solar, Wind, and | Total
Thermal
Wood and Waste
Denmark 10.0 0.01 0 2.7 12.7
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United
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Kingdom
Thailand 18.0 2.9 0 0.001 20.9
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M13190 1 wuudraeaggmailszmedangylugag Off-Peak Load

99nUN n9fou 99HUNM n9fou
h, h, h, h,

N 143 234 143 234
coefficient 0.316194* 0.265499* 0.516329 -0.374277
Standard errors -0.040550 0.076780 0.347054 0.861975
& 312 t-statistics -7.798590 3.457933 1.487747 -0.434209
coefficient 0.005094 -5.800610 0.727467 60.946474
2Pl 2 Standard errors -0.188300 5.098507 1.611775 57.238929
o t-statistics -0.027050 -1.137707 0.451345 1.064773
coefficient 0.015583 -0.000496 -0.090540 0.010916
Standard errors -0.019580 0.023279 0.167621 0.261347
& :,12 t-statistics -0.795750 -0.021297 -0.540150 0.041767
coefficient 0.006589 -0.006771 0.132058* 0.184651
Standard errors -0.005960 0.012625 0.051021 0.141736
& tq_lz t-statistics -1.105420 -0.536350 2.588313 1302781
coefficient 1.406599 0.706309 3.368408 -9.978730
. Standard errors -1.194750 1.644453 10.226701 18.461630

eliely" —

t-statistics -1.177320 0.429510 0.329374 -0.540512
coefficient -0.194734* 0.022402 0.655106 -0.377675
Standard errors -0.095330 0.073436 0.816033 0.824432
8&&',1 t-statistics -2.042650 0.305052 0.802793 -0.458104
coefficient -0.124896* 0.108595 -0.469174 0.471780
Standard errors -0.047780 0.066675 0.408993 0.748534
& £18 ﬂl t-statistics -2.613920 1.628717 -1.147144 0.630272
coefficient -0.187891 1.156419 -2.253203 -22.991315
Standard errors -0.468230 1.148113 4.007920 12.889408
& t‘i’f” & ti_l t-statistics -0.401280 1.007235 -0.562188 -1.783737
coefficient -0.176158 0.209749 -2.800465 -9.691909
Standard etrors -0.235840 0.653920 2.018727 7.341304
& fi’f" & tq_l t-statistics -0.746940 0.320756 -1.387243 -1.320189
coefficient 0.040883* 0.020881 -0.182225 0.505655
Standard errors -0.017550 0.033455 0.150201 0.375588
8ti,1<9t 1 t-statistics -2.329860 0.624153 -1.213210 1.346301
coefficient 0.012913 0.044096* 0.464092* 0.398862*
Standard errors -0.006650 0.011315 0.056895 0.127033
C t-statistics -1.942680 3.897045 8.156958 3.139828

R

[

* Mledaun 95 %
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151992 uuudraesggmaiszmadangy 1uge Peak Load

99HuN n93ou 991U 993ou
h P h P hq hq

N 143 234 143 234
coefficient 0.164778* 0.716567* -0.045766 0.048507
Standard errors 0.044096 0.141388 0.319439 0.133055
& 312 t-statistics 3.736827 5.068086 -0.143269 0.364563
coefficient 0.094123 -15.698498 0.164162 -7.115618
£ poi 2 Standard errors 0.168796 12.385886 1222797 11.655889
- t-statistics 0.557614 -1.267451 0.134251 -0.610474
coefficient -0.003143 0.000733 0.328903* -0.094095
Standard errors 0.013381 0.080789 0.096936 0.076028
& ti,lz t-statistics -0.234918 0.009070 3.392976 -1.237641
coefficient -0.000995 0.052369 0.168729* 0.070074
Standard errors 0.007104 0.081292 0.051460 0.076501
& tq_lz t-statistics -0.140051 0.644205 3.278814 0.915996
coefficient -1.377582% 5.395408 -2.220016 2.804008
Standard errors 0.614503 4.563747 4.451602 4294770
g, gtlif“ t-statistics -2.241783 1.182232 -0.498700 0.652889
coefficient -0.095144% 0.075484 -0.447608 0.662335*
Standard errors 0.047614 0.250653 0.344929 0.235880
& t‘ilg ti_l t-statistics -1.998220 0.301149 -1.297682 2.807934
coefficient -0.021049 -0.002370 -0.263596 -0.234986
Standard errors 0.039082 0.193567 0.283116 0.182158
& &8 1q_l t-statistics -0.538598 -0.012246 -0.931054 -1.290011
coefficient 0.239963 2.746267 2.404708 0.008337
Standard errors 0.310548 3.772040 2.249685 3.549724
& t’i’f“ & ti,l {-statistics 0.772706 0.728059 1.068908 0.002349
coefficient 0.019371 2.473907 1.601091 -6.509777*
Standard errors 0.273351 3.310098 1.980217 3.115008
& tri’f” & tq_l t-statistics 0.070866 -0.747382 0.808543 -2.089810
coefficient -0.013280 -0.025613 0.262886 -0.321477
Standard errors 0.021031 0.178778 0.152351 0.168241
& :_18 tq_l t-statistics -0.631472 -0.143270 1725526 -1.910814
coefficient 0.037952* 0.050299* 0.178242* 0.215756*
Standard errors 0.004900 0.038326 0.035497 0.036067
C t-statistics 7.745163 1312423 5.021325 5.982118
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99HuN n93ou 991U 993ou

h, h, h, h,

N 155 278 155 278
coefficient 0.716739* 0.392462* 0.000244 -0.004123
Standard errors 0.040489 0.059187 0.000598 0.013040
& trilz t-statistics 17.702241 6.630895 0.407440 -0.316216
coefficient 1278724 -0.962574 -0.002142 -0.153090
£ poi 2 Standard errors 0.843394 2.307269 0.012467 0.508330
- t-statistics 1516165 -0.417192 -0.171794 -0.301164
coefficient -0.055780 -0.000666 0.006869 -0.001980
Standard errors 0.334257 0.018486 0.004941 0.004073
& ti,lz t-statistics -0.166877 -0.036008 1390318 -0.486265
coefficient 1.657910 4.202154* 0.048312 -0.136979
Standard errors 3.091883 1.447182 0.045703 0.318839
& tq_lz t-statistics 0.536214 2.903680 1.057091 -0.429620
coefficient 10.676051* -5.863941% 0.128358* 0.085950
Standard errors 2.972676 2.074333 0.043941 0.457010
g, gtlif“ t-statistics 3.591394 -2.826904 2921165 0.188070
coefficient -1.403185 -0.295791% -0.002032 -0.003403
Standard errors 0.995932 0.122547 0.014721 0.026999
& t‘ilg ti_l t-statistics -1.408917 2.413687 -0.138059 -0.126025
coefficient -0.518255 5.007225% -0.026339 -0.043359
Standard errors 1.239573 0.713456 0.018323 0.157186
& &8 1q_l t-statistics -0.418091 7.018266 -1.437506 -0.275842
coefficient -3.504412 -1.849592 0.049526 -0.088020
Standard errors 2.974072 1.122489 0.043961 0.247303
& t‘i’f" & ti,l {-statistics -1.178321 -1.647760 1126575 -0.355918
coefficient 1.620073 -5.100174 -0.138321 0.027766
Standard errors 6.976672 5.786341 0.103126 1.274828
eﬁ’f" €tq_1 t-statistics 0.232213 -0.881416 -1.341281 0.021781
coefficient -0.776004 -0.610582 0.002279 0.034571
Standard errors 2268958 0.972365 0.033539 0.214228
& :_18 tq_l t-statistics -0.342009 -0.627935 0.067947 0.161374
coefficient 0.004919 0.004171 0.001505* 0.002772*
Standard errors 0.010637 0.004408 0.000157 0.000971
C t-statistics 0.462455 0.946116 9.574282 2.854604
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99HuN n93ou 991U 993ou

h, h, h, h,

N 155 278 155 278
coefficient 0.456714* 0.329431* -0.000914 0.067483
Standard errors 0.062323 0.076723 0.020109 0.071370
& 312 t-statistics 7.328158 4293767 -0.045438 0.945541
coefficient -0.013768 -0.436483 0.011830 -0.157766
£ poi 2 Standard errors 0.032944 0.462842 0.010630 0.430547
- t-statistics -0.417916 -0.943050 1.112948 -0.366432
coefficient 0.001970 0.002334 0.004814 -0.005861
Standard errors 0.013033 0.005555 0.004205 0.005167
& ti,lz t-statistics 0.151154 0.420157 1.144869 -1.134328
coefficient -0.070826 0.431703* 0.054234 0.241226
Standard errors 0.184652 0.170813 0.059579 0.158895
& tq_lz t-statistics -0.383561 2.527334 0.910283 1.518148
coefficient 0.068603 -1.161581 0.024733 1.239071
Standard errors 0.285531 0.811355 0.092128 0.754743
g, 5&0“ t-statistics 0.240266 -1.431654 0.268465 1.641711
coefficient 0.243007* 0.002181 -0.044096 -0.106549%
Standard errors 0.097906 0.053698 0.031590 0.049951
& t‘ilg ti_l t-statistics 2.482053 0.040614 -1.395903 -2.133068
coefficient -0.124291 -0.705552% 0.045685 0.035114
Standard errors 0.212589 0.313976 0.068593 0.292069
& &8 1q_l t-statistics -0.584652 -2.247149 0.666031 0.120226
coefficient -0.013123 -0.070387 -0.019787 -0.509960
Standard errors 0.120754 0.315359 0.038962 0.293355
& t’i’f" & ti,l {-statistics -0.108676 -0.223197 -0.507846 -1.738371
coefficient -0.090968 0.739394 0.114112 -0.472667
Standard errors 0.248549 1.201014 0.080196 1.117213
& fi’f” & tq_l t-statistics -0.365995 0.615642 1.422909 -0.423077
coefficient 0.080800 -0.344035* 0.007688 -0.349654*
Standard errors 0.122009 0.147420 0.039367 0.137134
& :_18 tq_l t-statistics 0.662244 -2.333706 0.195285 -2.549726
coefficient 0.001905* 0.003342 0.001160* 0.002426*
Standard errors 0.000418 0.001134 0.000135 0.001055
C t-statistics 4.553881 2.946992 8.597708 2.299893
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