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An Empirical Analysis of the Relationship between
Stock Price of Shipping Firms and Major
Macroeconomic Variables
Lim, Sang Seop

Department of Shipping Management

Graduate School of Korea Maritime and Ocean University
Abstract

This study aims to analyze empirically the short and long-run
relationship between stock price of Korean shipping firms and
macroeconomic variables that affect the shipping industry. The used
samples consist of the monthly data of Korea transportation index of
KRX, Baltic Dry index, Korea/US Exchange rate, Treasury bill(90d),
Treasury note(by), US industrial production index, and US Western
Texas Qil price over the period from January 2004 to December 2013.
The empirical analysis was carried out according to 2 time periods,

i.e. periods before and after global financial crisis of september 2008.
The empirical results may be summarized as follows.

At first, the unit root test shows that all variables are unstable,
which could bring a misleading result when the conventional OLS
method to identify the relationship with raw data is used. In this
case, it is needed to test whether the co-integration exists in raw
data or not by using Johansen's method. The test shows that the
long-run interaction between variables exists with one co-integration

function.



Then, a short-run relationship is estimated in the form of
VECM(vector error correction model). The R? of regression analysis
with variables from VECM is 15% for whole sample period, 16% for
the period before global financial crisis and 2% for after. The lowest
R? value for the period after global financial crisis seems to imply
that most countries implemented relevant economic policies to

intervene actively in the risks occurred during the global crisis.

The paper concludes with the remark that these results might be
useful for shipping firms and investors to make proper decisions

under the environment of changing macroeconomic variables.

KEY WORDS: shipping firms, macroeconomic variables, unit-root test,

co-integration test, VECM
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Johansen #2& HAANAME FHeFAHHES ol &t Efolx FA H(trace
statistic)®} HTHa-x EA =H(max-eigenvalue statistic)S F3f FA&E DA 7}
2 ) EA) A FAHsteT FHE F0] AR Fold A AdAAA T
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Hol Stk A WA= &= 212 Z 33
= Zolth ojul WEA7 I ARYVAR)S o] &3t} sHAT A&g niel 2ol
ANAEE] FF3 AAS T3 BRO &Ho] om A7|HA BA - it &
e g F (it F HARZ XA AAEHs P 42 dAVE EA 8
A WA ZY(VECM)S o] 83t Aot

A e 2pg P (VECM)2 W Ej2L7] 8] 7 ¥ (VAR)o] 7127} 7] wj ol
B A7 ARF(VAR)S WA AsHRa WE Qx4 nd(VECM)S AHE A
o]},

3.4.1 ¥ E #7328 (Vector Auto-regression)

WE| A7) 5] A R H(VAR-S Ra9ste AFA7F 282 Aoty 5% A
olgg wiAS T AAMSES Aole] BAE & & Y S| Ak B3, 7}
3 RE ARE EAd TAAE FHL ANG Ho| A wWE A
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1) AIC(Akaike Information Criterion) : AIC(p

L [
2) SIC(Schwartz Information Criterion) : SIC(p) = loglzl + %

A
where, |} : px} VARE o9 Bagiagde] oa 343
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El-Masry et al.(2010)2 a719 FAFAdEA PR olAES ATV |=
THEE F o I7PEE oj&go] A E ¥
£ B9 9 vX= AgvE €4 Z7] w o) 9ty oeg H(-)9 FF

S W=ty kgt 283 Drobetz et al.(2010)= Tt s BAS Esle] o

= "R = Aer HWilu
77} El-Masry et al.(2010)
o] A¥e} A HE= A7t U&A FH3)| E¥tsith. B =FolA& El-Masry
et al.(2010)e] A+ ]/‘1 AHERE W= ey =2 5EE AAs e =

oA Txst= 2 HolEE AHESHIH.

(4) A Y473

Stopford(2000) At g4l slee faZwel o sietuezty Wl
k. AL e TABA A&
FAsE T o) we £EY BT 342 e sloln ey

h=|
oo YFL = 4 Ye Ao Fg Aol

4 rr

Drobetz et al.(2010)2 G-74AFd A 4AHAE 2
o] FFS o IUMEEE 4B o3 BHY IFE VS
of MAZAZIH FAFHY AASZSHAA fEFVF FAAATE AdI A
O BEAT ywA Ha g gARESR g8 UM =
AstA skt T3 HT G224 AAgo] 54T T AL

o

Aer1gdel FeEe foldt G FEAL BASH ReAEE Wad 14

A2 SHsrls Aerlgel folEels Aglasdel WEs) ol T
3

ANAARSG ols) wdHr] WEolgm FASAT o) Grammenoss
Arkoulis(2002)9} ] Awtol o},
B E=RoAE @i Rusis 98 MIAQALLASE W5 A

Sl

®) 7t

Stopford(2009)= Aute] FsiH| & F= A8/ HFL 47%E AT
31 Q=d 19708t X9 13% A3E Aol 1985974 8717 950% AF
SFAIL o] A7)ol ABF HIFo] 34%7tA ZtslEoen o= o8 8¢ F v}
+ A=Eolgta ¥sla gk
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El-Masry et al.(2010)2 712 s sl&71gel A= S7isted 2= 7]
A 7 E "olmgr] "o ()9 FFY Holgt AFIAAT AFEN A
7} 143709 71dell A 1670 71hdo] e &S vAa o 47)] 7]ge] #
()¢ 93-S mxE= Ao = vyttt 183 Drobetz et al.(2010)& ‘n‘7]'7]' ZH|
HeEs F9ste slerldel AW 4&FS vAT S st
= 87l ASsitks Ao AMule] Fg =80l % %?“3}"’ A A7 7]

o] S tidvds Aog dds st sjeride e AW dF=

il

2t Faff and Brailsford1999+= 7Pt 55 &5 A FdEA F()9
S wHeS gelstgdtr. 18la Kavussanos et al.(2002)= MSCI & 2714
-/l FHA G Bl 77 oudt YF= WX A kS FRIEAT E
3k Grammenos and Arkoulis(2002)+= AA 3670 dl7142 I & F7H7F &
o) H()eo FFES HHSFS GRIsiATh ool AHE AHH {Frie 3l

7199 F7trdEel F()9 9FS v Aoz HAG

“.4

(e

B ERoAE @ wuals 98 v AREsfs AEINE

(6) BDI(Baltic Dry Index)

2714 el Fr7hek AAZA L] BAE EH
MSCI 2= S&P500A 5 AHERE =] tif-Eoltt a7 7]

3
o] BDI, AE o)X 2] HR(howe robinson), B A X 42 WS(world scale) o
4 BDIZF 7 ] A= &85 o] B =&
T A F3E txst= XS24 BDIE AASt] B3 A T
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4.1.2 do)g A 9 BA7)7

BAo] Wast HolEi <X 5yoA B Ax 20049 19EE 201349 12
A7bx] 4 ol S Aestgth. shu AR 7R daFeEo] AW
QAA, JRuAE s AGRE FALY B RIS B4 B FANY

1 = A 2eos] A Tz THse gy
2} S e AAAAHEETE] BAS AHE Aolt) o= [2F 6loA [
g 217N E F=xshd 20083 ol 23 Wyl AR Y o)y Al $A

==

o8& AAst=d o] thFE P4 7]E Uetlle AAAAHTE A
AstAth ole AP 8T AATE USEelE 7IHte R she=d &%
9, sy " B3] 2ole AAFEIE USEEolr] wEo] T3
TEvet AA 9 FAAEE v5A 7Y FEFS Bol weEte Zo] o3 &
HA gt HE 7Y A7l S Hol] B AT T AR =
dolg Fxo] o€y AR AHAH FFe Bol] we 4AFF =g Wy
Ao A A 98t T

<& 5 ¥ A9
AHg-HS Hpr Mg Ad &
32714 \
R LTRANS | §7}5d 4530 AFY Add4 3k KRX
F7HA T
+A A & LBDI Baltic Dry Index2] Adoh4= 3k KMI
s LBEX | tiwgh&o] A4 3k
7o) A& | LBTB3M | Treasury bill (90¥)¢] A<+ 4k
A710) A& | LBTB5Y | Treasury note(5d)e] AAth zk k=23
AEA7] LBUSIPI | ®]= 4AFJAAEA =9 2AA i< ik
7t LBWTI | A& A2 7HE 9] A ¢k
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413 71=BAF

<G 6o [1" 6lolA [ 127hA = AA713H2004 3 1€ ~ 201319 124)

Feke] a1 FAAEE 6 ANAARFEY $F ke NEEAFS
BelF3 itk fREe] MEEL 2008de) WEHo] 53 AsE AL 2 &
Sith. Tl meh AggEe FEU7] AHE Mo Wl A sely
ANAARSS er1del FAASe BANE W} UAASS AT
ale.
<E 6> W9 7|2FAQ004. 1 ~ 2013. 12)
LATRANS LBDI LBEX LBTB3M | LBTB5Y | LBUSIPI LBWTI
Mean 7.612051 | 7.856763 | 6.989512 | -0.84818 | 0.826451 | 4.650139 | 4.296017
Median 7.681035 | 7.910397 | 6.993696 | -1.42799 | 0.926223 | 4.662023 | 4.335429
Maximum 8.384779 | 9.344871 | 7.324094 | 1.633154 | 1.627278 | 4.715817 | 4.941857
Minimum 6.652463 | 6.522093 | 6.810583 | -4.60517 | -0.54473 | 4.527209 | 3.497113
Std. Dev. 0.385135 0.74303 | 0.105498 | 1.946266 | 0.631668 | 0.047862 | 0.312207
Skewness -0.61663 | -0.05608 | 0.419459 | -0.10501 | -0.6382 | -0.78159 | -0.53303
Kurtosis 2.731058 | 2.145774 | 3.262518 | 1.563764 | 2.261847 | 2.833949 | 2.651068
Jarque-Bera | 7.833543 | 3.649563 | 3.799103 | 10.35884 | 10.68909 | 12.14946 | 6.186246
bservations 118 118 118 118 118 118 118

Z . LATRANS: 8]&71%¢] 574214, LBDL: 8)&&%~14, LBEX: thv]$hg,
LBTB3M: Treasury-bill(90¥), LBTB5Y: Treasury-note(5'd), LBUSIPL: ®] =4t g A4k A <,
LBWTL ®]= A FE A2 &7}

LATRANS LBDI

84 95
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80-

AN 85

81 Wl g
72- 15

70-
68-

65-
64 T 60 T T T T

T 1T 1T 1T 71T T T 1 T T T
04 05 06 O7 08 00 10 11 12 13 04 05 06 07 08 09 10 11 12 13

[23 6] sie719e F7HA=
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[29 7] Baltic Dry Index



LBEX LBTB3M
74 2
73- 14
72 B
_1,
71
_2_
70-
3-
69-
4-
6-8 T T T T T T T T T T
o 05 06 07 08 09 10 H 12 13 DT — T T T T T
M 05 06 07 08 09 10 1 12 13
[Z18 8] im|8t& [28 9] Treasury Bill(90¥)
LBTBSY LBUSIPI
20 AT
15 468 -
10-
464
05
460+
00
. 4.56
_10 T T T T T T T T T T 452 T T T T T T T T T
o4 05 06 07 08 09 10 11 12 13 M 05 06 07 08 0 10 11 12 13
[28 10] Treasury Note(5d) [ 11] 94 A AR =) 4=
LBWTI
52
48-
44-
40-
36-
3'2 I I [l [l

M 05 6 07 08 B 10
[29 12] W= A BEArza 7}
- 24 -
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CE DI <E DM B A AAFTEA7] ATl Qo] Mol s)x
ATl B3] Aol AL & g Avh ol T ¥Ite AFENEHNE F
g2 ma zloz Y
<E T 9 712FAEE97] A)
LATRANS LBDI LBEX LBTB3M | LBTB5Y | LBUSIPI LBWTI
Mean 7.426645 | 8.431899 | 6.915069 | 1.041798 | 1.3621 | 4.670491 | 4.160978
Median 7.337666 | 8.39892 | 6.908504 | 1.198202 | 1.402322 | 4.676094 | 4.141944
Maximum 8.384779 | 9.344871 | 7.070299 | 1.633154 | 1.627278 | 4.712229 | 4.941857
Minimum 6.652463 | 7.497762 | 6.810583 | -0.09431 | 0.891998 | 4.61413 | 3.497113
Std. Dev. 0.468116 | 0.464949 | 0.078522 | 0.552263 | 0.186048 | 0.029786 | 0.338152
Skewness 0.32813 | 0.142801 | 0.725203 | -0.62347 | -0.65079 | -0.40231 | 0.234143
Kurtosis 2.067876 | 2.183708 | 2.341301 | 2.091718 | 2.669677 | 2.054272 | 2.737874
Jarque-Bera | 3.032243 | 1.745103 | 5.920978 5.553 4.207532 | 3.597537 | 0.672006
servations 56 56 56 56 56 56 56
<& 8 ¥ 72FAGEEN] ¥
LATRANS LBDI LBEX LBTB3M | LBTB5Y | LBUSIPI LBWTI
Mean 7.779514 | 7.337287 | 7.056751 | -2.55526 | 0.342638 | 4.631758 | 4.417988
Median 7.787555 | 7.324453 | 7.036148 | -2.46684 | 0.454129 | 4.631325 | 4.480951
Maximum 8.097079 | 8.313362 | 7.324094 | -0.10536 | 1.091923 | 4.715817 | 4.73453
Minimum 7.45202 | 6.522093 | 6.959019 | -4.60517 | -0.54473 | 4.527209 | 3.730501
Std. Dev. 0.16389 | 0.534856 | 0.078137 | 0.865622 | 0.482473 | 0.053573 | 0.228025
Skewness 0.028814 | 0.135613 | 1.493359 | -0.38567 | -0.37462 | -0.30262 | -1.35302
Kurtosis 1.982742 | 1.766698 | 5.28119 | 3.936892 | 1.825663 | 1.992588 | 4.467054
Jarque-Bera | 2.681848 | 4.119379 | 36.48781 | 3.804552 | 5.01278 | 3.56808 | 24.47692
bservations 62 62 62 62 62 62 62
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42 AZFEHAH

421 292 AR A%
OFA A &

A A<E 9 SR = v o
ADF(augmented chkey -Fuller) ©

A

—L
L

HEOZ  A3FNA AT
P(Phillips-Perron) ¢
AR A gholth.
AFNEAE 148 -+ ¢
1238tk meks 7|3t
o] AAIEe] FEHSF

Bis
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N

A4 P z
A =
) Y L

¥
o9
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A gt
)
ol A

(
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Lk

N

rlr
me o

< 9 99 A4 2%

ADF

W 1342 W

HN

e

HN

LTRANS

-1.4227(0)

-12.1801(0)***

-1.5453(5)

-12.1039(5)***

LBDI

-3.3643(1)

-8.8402(0)***

-3.0018(4)

-8.5828(12)***

LBEX

-2.1534(0)

=12.1290(0)***

-2.1900(4)

-12.0667(4)***

LBTB3M

-2.2910(2)

-4.8937(D)***

-2.0948(6)

-9.7784(5)***

LBTB5Y

-2.3332(0)

-9.4230(0)***

-2.4633(2)

-9.423000)***

LBUSIPI

-2.5589(4)

-11.8160(3)***

-1.4970(8)

-9.5661(8)***

LBWTI

-3.2684(1)

-8.6103(0)***

-3.2653(4)

-8.6574(3)***

ZF : ADF AAHL HAZAAxE SIC(Schwarz information criterion)E & 3te] A 8lstHS

Lol 74H3A
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MNALS] e FH7] s AEe s HE E AAL
fro] AHex, trends 2 o EAAT AAES HA34
) | ] 2

o Womu} BgAAGe] Bt A9t Aok ola WA

N

Johansen &4 & HAABWHE T3t 370 7|3FlA 2 AL A&

[e)
AHFEE st e AAA 2+ SIC(Schwarz information criterion)”] &38}<3
AzE 1€ Adgste] B39 th Trace FA %3 F o] 11X (max-eigenvalue) &

Aol & A-¢ Hh X (max-eigenvalue) A% A3 kS AL Ao
o}, o]A & Johansen and Juselius(1990)el &8 = FA|&o] AolstH Hoalf
A (max-eigenvalue) A ZFo] o B3 3 &5 Y

Zlolty, w3 FAE w7 DR ol EAE A5 %7]%74]*—1—% 2]

A7F 9& 4 =4l Johansen Juselius(1990)& 32

e 7E 7 w&staral skt

GE 1008 <®  1De  AAYIZ og TraceEAZT  Houngx
(max-eigenvalue) s Al Fs  Ueba  dem ¢
.(None)’ & AENEL 1% Gol5ZoA 725t

o] EAstE AS 9r|dth o)A HAEd e} o] dr|H e —r7}7<]
Fo} ANAAMTE o] AF AT o] AN S bk Ar|FFBA A=
= & F e Ao
<& 10> AA7I1ZrY FAHE HA dITrace Test)
Hypothesized | Hypothesized H gﬁggized 5 Percent 1 Percent
No. of CE(s) | Eigenvalue YROLIES Critical Value | Critical Value
Statistic
None ** 0.429581 152.6891 131.7 143.09

At most 1 0.232051 88.69132 102.14 111.01

At most 2 0.206353 58.59166 76.07 84.45

At most 3 0.130589 32.24437 53.12 60.16

Trace test indicates 1 cointegrating equation(s) at both 5% and 1% levels.

*(**) denotes rejection of the hypothesis at the 5%(1%) level.
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<E 1D AA7I1Zre F3% A4 Z23IMax-Eigenvalue Test)

Hypothesized | Hypothesized HMagt_}%%%d 5 Percent 1 Percent
No. of CE(s) | Eigenvalue YROLIES Critical Value | Critical Value
Statistic
None ** 0.429581 63.99775 46.45 51.91

At most 1 0.232051 30.09966 40.3 46.82

At most 2 0.206353 26.34729 34.4 39.79

At most 3 0.130589 15.95304 28.14 33.24
Max-eigenvalue test indicates 1 cointegrating equation(s) at both 5% and 1%
levels.

*(**) denotes rejection of the hypothesis at the 5%(1%) level.

GEOI2>9F <FE 1D F8917] Aol tigk TraceF A =ZF
(max-eigenvalue) a Al F& YEH 2 om Trace A ZFS
M7 EAETh(At most 1)’ & AF7HE S 5% FrolTFolA
ol & 5%frolFEolA 2719

) Y

X (max-eigenvalue) 5 7 &

AL 1% FelFEoA 71Asta Jom ol e FAEA ] A%k S
oju|gttt.  TraceTAlZFd HohIfX|(max-eigenvalue) Aol ©E A5
Johansen and Juselius(1990)2] F#tol wel FH o) 12 fX](max-eigenvalue) A &
o] Ay} k& AdsiAT
< 12> F8%971 A9 F3E HA dI(Trace Test)
Hypothesized | Hypothesized H g{ﬁgseized 5 Percent 1 Percent
No. of CE(s) | Eigenvalue ypothes Critical Value | Critical Value
Statistic
None ** 0.656287 143.8527 109.99 119.8
At most 1 * 0.438008 86.1835 82.49 90.45
At most 2 0.340241 55.06506 59.46 66.52
At most 3 0.248751 32.60755 39.89 45.58

Trace test indicates 2 cointegrating equation(s) at the 5% level.

Trace test indicates 1 cointegrating equation(s) at the 1% level.

*(**) denotes rejection of the hypothesis at the 5%(1%) level.
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<& 13> 897 Ay F4E AA Z2IAMax-Eigenvalue Test)
Hypothesized | Hypothesized HMaé‘{yggﬁgd 5 Percent 1 Percent
No. of CE(s) | Eigenvalue ypothes Critical Value | Critical Value
Statistic

None ** 0.656287 57.66915 41.51 47.15

At most 1 0.438008 31.11844 36.36 41

At most 2 0.340241 22.45752 30.04 35.17

At most 3 0.248751 15.44497 23.8 28.82

Max-eigenvalue test indicates 1 cointegrating equation(s) at both 5% and 1% levels.

*(**) denotes rejection of the hypothesis at the 5%(1%) level.

{#F

14>} <&
(max-eigenvalue) 5 7 &<

tt.(None)’ & AFMES 1% FoaFolA 7

15>&

=871

LHER a2

=

AL

St TraceTAIFH HolLfA
T2 EBA 7}

Zreta 9o

SARA

N
Z

ol Vhel B

Bao] ZAshs AL ol
<E 14 F897 3¢ FAHE A4 ZINTrace Test)
Hypothesized Sl Trace SCP;?éEZPt 1 Percent
No. of CE(s) g Statistic Critical Value
Value
None ** 0.681552 162.1378 131.7 143.09
At most 1 0.410648 95.76858 102.14 111.01
At most 2 0.344376 65.10216 76.07 84.45
At most 3 0.315134 40.61642 53.12 60.16

Trace test indicates 1 cointegrating equation(s) at both 5% and 1% levels.

*(**) denotes rejection of the hypothesis at the 5%(1%) level.
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<& 15> 897 ¥4 F4E AA Z2IAMax-Eigenvalue Test)

. 3 5 Percent
Hypothesized : Max-Eigen e 1 Percent
No. of CE(s) Eigenvalue Statistglc Critical Critical Value
Value
None ** 0.681552 66.36922 46.45 51.91
At most 1 0.410648 30.66642 40.3 46.82
At most 2 0.344376 24.48574 34.4 39.79
At most 3 0.315134 21.95484 28.14 33.24
Max-eigenvalue test indicates 1 cointegrating equation(s) at both 5% and 1% levels
*(**) denotes rejection of the hypothesis at  the 5%(1%) level

WSS 7he) A7) FRABAE GE 163 2ok A7 YA ASE 68
o FAAGA Big ANAAMGEY] 71H9 B SEAEE ovsten)

B @ BA ek
S Eibl ol BDISH ()
o) BAZL Y& Zoleks AurHQl Fdo| WEke zlolth oY@ BAE 1
=4 BDIZ} 2008 5€ 11000ZRJ1E FF<1 b 2008 12€ 70021 E
= FEe SolAk A AM Ued 4oz 4T & e oItk

<E 16> ANABARTS s27]1de F7HA 9 Z7] 33 A

713k LATRANS LBDI LBEX LBTB3M | LBTB5Y LBUSIPI LBWTI

-0.49251 | 13.63382 | 0.313813 | 1.151944 15.7684 0.423506

A7 1= (-0.14767) | (-1.67851) | (-0.09706) | (-0.25667) | (-2.87461) | (-0.34593)
ERcikd 1= -1.17253 -8.2932 -1.58156 | -0.96443 14.3691 -1.04127
Kl (-0.1797D) | (-1.37457) | (-0.3697) | (-0.66612) | (-2.37765) | (-0.26497)

ERcmikd 1= -0.86958 | 5.357637 | -0.01052 | 0.753449 | 6.074474 | -1.22566
+ (-0.15028) | (-1.28762) | (-0.06873) | (-0.13847) | (-1.68676) | (-0.45966)
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<& 17> VECM %Az}

s s

2897|™

38971%

Error Correction: =8 T

D(LATRANS) D(LATRANS) D(LATRANS)

0.026576** -0.060731* 0.030598*

C@1) CointEql -0.01399 -0.03268 -0.02174
[ 1.89951] [-1.85813] [ 1.40767]

-0.160468* -0.166137 -0.084351

C(2) | D(LATRANS(-1)) -0.09556 -0.14385 -0.13807
[-1.67930] [-1.15496] [-0.61091]

0.037009 0.138754 -0.000292

C@3) D(LBDI(-1)) -0.03131 -0.09127 -0.02764
[ 1.18220] [ 1.52033] [-0.01057]

-0.454841** -0.929672 -0.198954

c4 D(LBEX(-1)) -0.28274 -0.81117 -0.23963
[-1.60870] [-1.14608] [-0.83025]

-0.000512 -0.423058** 0.002405

C(5) | D(LBTB3M(-1)) -0.01538 -0.19838 -0.01108
[-0.03331] [-2.13259] [ 0.21698]

-0.063218 0.034493 -0.033336

C(6) D(LBTB5Y(-1)) -0.06177 -0.20405 -0.05057
[-1.02336] [ 0.16904] [-0.65922]

4.12155** 5.468028** 2.643541**

c@ D(LBUSIPI(-1)) -1.0451 -2.5271 -1.54081
[ 3.94370] [ 2.16376] [ 1.71568]

0.171098* 0.363353** 0.158458*

C(8) D(LBWTI(-1)) -0.09827 -0.18004 -0.10535
[ 1.74108] [ 2.01823] [ 1.50416]

R-squared 0.207351 0.277595 0.144852
Adj. R-squared 0.155976 0.167664 0.029735

T K R R Y 10%, 5%, 1%oA 7l [Ie tSAIFY.

w3 VECMY WS o] 83t IJARAS A RS 52 5+ o
Z59]7] o]ﬁroﬂt— AwEo] wol ¢afAE AL & F Y F5Y7] o
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<% 18> VECM FAW9 OSL Fo&E % Wald Testd =

Co-efficient PN Ay =8¢ 7|13 =a28%7|1%

;‘S’S”gc‘i;ﬁ{(‘mhip cL) 0.0272** 0.0696* 0.0694*
) 0.0886* 0.2541 0.5207

C3) 0.2683 0.1284 0.9658
g?sogélgzg nship C(4) 0.0314** 0.2518 0.118
C(5) 0.7611 0.033** 0.8464

e st C(6) 03143 0.8658 0.5907

c) 0.0001*** 0.0305** 0.0406**

C(8) 0.0596* 0.0436** 0.0758*

Fooow e e Zh7k 10, 5%, 1%004 frolg

13]& Ew BDI, ml=atAAA 51 okl tie a7
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<E 19 AANBARTES 327149 F7HAs ddd SH4u-(AA 713D
Period | LATRANS | LBDI LBEX | LBTB3M | LBTB5Y | LBUSIPI | LBWTI
1 0.082733 0 0 0 0 0 0
2 0.075427 | 0.011919 | -0.01302 | 0.001283 -0.0063 0.02863 | 0.014075
3 0.082952 | 0.010062 | -0.01143 | 0.004083 0.005063 | 0.031248 | 0.01387
4 0.083116 0.01082 | -0.01693 | 0.003939 | 0.005539 | 0.029327 | 0.014067
5 0.083379 | 0.013174 | -0.01942 | 0.001995 0.00437 | 0.030254 | 0.015143
6 0.083806 | 0.014236 | -0.02126 | 0.001667 | 0.004001 | 0.031492 | 0.015779
7 0.084214 | 0.015009 | -0.02274 | 0.001133 0.003927 | 0.031942 | 0.016076
8 0.084428 | 0.015707 | -0.02404 | 0.000678 | 0.003639 | 0.032339 | 0.01639
9 0.084621 | 0.016286 | -0.02503 | 0.000294 | 0.003417 | 0.032713 | 0.016648
10 0.084781 | 0.016736 | -0.02585 | 4.87E-06 0.00325 0.03301 | 0.016848

Response of LATRANS to LATRANS

Response to Cholesky One S.D. Innovations

Response of LATRANS to LBDI

B~ ]

Response of LATRANS to LBEX

Response of LATRANS to LBTB3M

Response of LATRANS to LBTB5Y

Response of LATRANS to LBUSIPI

Response of LATRANS to LBWTI

[Z3 13] ANZABAETES &71de F7HA 5
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FE97] Aol A&HOE AW FAL F3 e wAe] F497] Fole
AxHom $O FAL F1 At AL B 5 A @& U@ LY
o) FAA %Y AL 27 Dol= LAA ROe] 2A4e Fot 249
RE AW FACR Bold muE ol FAL Fu AT 917 Fol
E A&Row RO FA4L fAsE AL B 4 Ak wrjoAgel U@
Sevlle] FAA%e EA4e vasd 297 oldels LA RO
2742 nATL 5719 o] FRE Mo FHAOE Bopdt e F§$)7)
oJFolE WO FAL WAL glom 1 FEL ALHoR FAHE AL
B 5 ok g7lolAgd UE slerlgel FASe FAL wrlo| A&
wrj o] F7408 vyt

MEHAARET el E e FAAFY FAL AANZY F
Az gAY & AAATU A F @A e Avel weiAl e

<E 200 AMNBARTEY f&71he FrkAF i SAu-(F897] A)

Period | LATRANS | LBDI LBEX | LBTB3M | LBTB5Y | LBUSIPI | LBWTI
1 0.098501 0 0 0 0 0 0
2 0.092341 | 0.033335 | -0.01574 -0.024 0.006002 | 0.033775 | 0.027544
3 0.108442 0.03416 | 0.002325 | -0.01252 | 0.000171 | 0.021297 | 0.026941
4 0.105713 | 0.045872 | -0.00095 | -0.00586 | 0.002077 | 0.021895 | 0.027754
5 0.107398 | 0.046204 | 0.002585 | -0.0022 | 0.005055 | 0.017936 | 0.028112
6 0.107668 | 0.050636 | 0.003116 | 0.00099 | 0.005789 | 0.017309 | 0.027581
7 0.108166 | 0.052027 | 0.003974 | 0.002683 | 0.007155 | 0.015574 | 0.027829
8 0.108426 | 0.053876 | 0.004473 | 0.003984 | 0.007564 | 0.015102 | 0.027773
9 0.108677 | 0.054739 | 0.004858 | 0.004857 | 0.008052 | 0.014363 | 0.027826
10 0.108787 | 0.055518 | 0.005081 | 0.005438 | 0.008295 | 0.014081 | 0.027834
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Response to Cholesky One S.D. Innovations

Response of LATRANS to LATRANS
12 12

Response of LATRANS to LBDI

Response of LATRANS to LBEX

]
e —
04 04 / 044
Response of LATRANS to LBTB3M Response of LATRANS to LBTB5Y Response of LATRANS to LBUSIPI
] \777
Response of LATRANS to LBWTI
[238 14 ANBARTEY 27198 F7HA 0l td S4u-e(F897] A)
<E 2D AMNBARTEY df&71de F7HA g i 4838971 F)
Period | LATRANS | LBDI LBEX | LBTB3M | LBTBS5Y | LBUSIPI | LBWTI
1 0.05861 0 0 0 0 0 0
2 0.056471 -0.00455 | -0.00475 | 0.001141 | -0.00262 | 0.012607 | 0.008219
3 0.056687 -0.00645 | -0.00115 | 0.004152 | 0.004083 | 0.012069 | 0.008695
4 0.057531 -0.00575 | -0.00442 | 0.004593 | 0.004511 | 0.009623 | 0.008015
5 0.057835 -0.00413 | -0.00463 | 0.003269 | 0.003471 | 0.010511 | 0.009229
6 0.057848 -0.00439 | -0.00475 | 0.004062 | 0.004013 | 0.011047 | 0.009596
7 0.058076 -0.00419 | -0.00496 | 0.00407 0.004449 | 0.010617 | 0.009569
8 0.058155 -0.00394 | -0.00526 | 0.003992 | 0.004294 | 0.010692 | 0.009763
9 0.058197 -0.00385 | -0.00527 | 0.004018 0.00437 | 0.010794 | 0.009892
10 0.058238 -0.00383 | -0.00535 | 4.08E-03 | 0.004457 | 0.01076 | 0.009921
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Response of LATRANS to LATRANS

Response to Cholesky One S.D. Innovations

Response of LATRANS to LBDI

Response of LATRANS to LBEX

-.01

[Z38 18] ANABAEFEY 2719 F7HAF¢ i
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<E 22> AA7Ze E4E3

Period | LATRANS LBDI LBEX LBTB3M | LBTB5Y | LBUSIPI | LBWTI
1 100 0 0 0 0 0 0
2 90.14224 1.021627 | 1.21911 0.011843 | 0.285298 | 5.895116 | 1.424762
3 87.34218 1.094563 | 1.350031 | 0.082392 | 0.293793 | 8.080321 | 1.756722
4 85.89804 1175989 | 1.914494 | 0.110387 | 0.313232 | 8.667821 | 1.920039
5 84.63746 1.358068 | 2451397 | 0.096167 | 0.292729 | 9.084348 | 2.079831
6 83.51578 1.526524 | 2.934368 | 0.084112 | 0.271676 | 9.45694 | 2.210599
7 82.58732 1676211 | 3.368508 | 0.072967 | 0.255323 | 9.730395 | 2.309273
8 81.78247 1.81292 | 3.766174 | 0.063498 0.23964 9.94456 | 2.390734
9 81.07749 1937293 41239 0.055755 | 0.225338 | 10.12096 | 2.459261
10 80.45749 2.049067 | 4445613 | 0.049554 | 0.212615 | 10.26831 | 2.517358

100 —

90
80 il
70 =il | ATRAMNS
o == LB DI

e | B EX

50

== | BTB3M
a0 —@— LBTB5Y

20 -LBUSIPI

LEBWTI

20
10 : g : = : b . ——

0 - 2 T 42 T %‘—|

8 9 10
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<E 23> F897] Ay ELES
. LBTB3
period | LATRANS LBDI LBEX M LBTB5Y | LBUSIPI | LBWTI
1 100 0 0 0 0 0 0
2 8248549 | 5028129 | 1.121433 | 2.607296 | 0.163032 | 5.161777 | 3432846
3 8245932 | 6.264026 | 0.69633 | 2.015527 | 0.09915 | 4.383801 | 4.081848
4 80.81414 | 8.603488 | 0.498956 | 1.506438 | 0.079263 | 4.071075 | 4426641
5 80.14368 | 9.911208 | 0.396672 | 1.174325 | 0.100268 | 3.64288 | 4.630967
6 79.35581 | 11.20912 | 0.333939 | 0.954328 | 0.122739 | 3.326471 | 4697588
7 7873559 | 12.21381 | 0.296678 | 0.808543 | 0.156079 | 3.043617 | 4.745683
8 78.16042 | 13.08566 | 0.272876 | 0.70924 | 0.185143 | 2.81974 | 4.766924
9 7767933 | 13.80022 | 0.257441 | 0.639663 | 0.212767 | 2.6309 | 4779677
10 77.2597 14.40522 | 0.246755 | 0.589124 | 0.236855 | 2.476194 | 4.786153
100 —\
a0
. \-—.\.7 _. —.__+_-.—-+_.
70
=l ATRANS
60 e | BV
| BEY
50
=i | ATH 3M
=== | BTB Y

40

30

20

10

= LBUSIPI
=LBWTI

[29 17]
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Ao HlES yeEhdth Al 10712704 sli&19 e F7HA

Period | LATRANS | LBDI LBEX | LBTB3M | LBTB5Y | LBUSIPI | LBWTI
1 100 0 0 0 0 0 0
2 9597335 | 0.300175 | 0.326997 | 0.018854 | 0.09914 | 2.302812 | 0.978668
3 9446915 | 0.597918 | 0.229354 | 0.178012 | 0.225782 | 2.925131 | 1.374649
4 94.08328 | 0.682234 | 0.310552 | 0.283609 | 0.31384 | 2.842405 | 1484078
5 93.83416 | 0.639583 | 0.368864 | 0.286292 | 0.318067 | 2.888474 | 1.664565
6 93.53062 | 0.620752 | 0.411895 | 0.315025 | 0.339482 | 2.968789 | 1.813436
7 93.34457 0.59997 | 0450281 | 0.33534 | 0.369169 | 2.985614 | 1.915062
8 9319381 | 0.577241 | 0.489423 | 0.348068 | 0.386303 | 3.002298 | 2.002855
9 93.06398 | 0.557406 | 0.519734 | 0.358436 | 0.401462 | 3.021093 | 2.077889
10 929571 0.540968 | 0.546226 | 0.367936 | 0415578 | 3.033442 | 2.138749

o 4\-“—-—-_.__._._._.
30
80
70
| ATRANS
60 e | BEM
| BEX
50
=== BTB 3M
=@ LBTB5Y
40
==L BUSIPI
30 “LBWTI
20
10
0 +— o o e L S e 2 eSS
al 2 3 4 5 7] 7 8 2 10

[Z9 18] F&917] F¢ £
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5 58545198400 | 0.2% | 69% | =% 47352734000 | 0.2% | 94% | ®w oo | 026 | | % | wwsesmio | oss |
22 6288,355,200 | 0.0% 22 5,521,288,640 | 0.0% Ag | 292320000000 | 12% Aw | 271320000000 | 13%
Aw | 273000000000 | 11% A | 261,240,000,000 | 1.0% gSaE | 5016422680700 | 20.1% g@atE | 3130765948500 | 14.9%
A | 5901673742000 | 228% oaaEE | 5000225517,600 | 18.6% RS | vress0essoe0 | 7a% | 27w | ST | 1180972605600 | 5.6% | 20.9%
HASd | vronas0srras | 66w | 20.9% | PN | 1721418215300 | 64 | 255% | @w3 | 133778498750 | 05% fEs | 97,007,008500 | 0.5%
FAE | 130005134250 | 0.5% f2Y | 144544105750 | 0.5% Zu 13,868,604,000 | 0.1% Zu 11,608535.200 | 0.1%
e 14279525600 | 0.1% Tu 14228160400 | 0.1% Bud | 40443000000 | 02% soud | 47868600000 | 0.2%
FEE | 56089800000 | 0.2% Eobud | 54896400000 | 0.2% AYng | 42048061000 | 0.2% QABAZ | 99721670400 | 05%
YR 57040261000 | 0.2% Adng | 50880232000 | 0.2% aao | momsemo | 0w | 0 | mams | smsmewnoo | ozm | 26x
2.9% 24% =
FECIN | 128,116,617,840 | 0.5% FECSN | 103,404,985,560 | 0.4% TS| 28980000000 | 01% FECN | 71,975.628000 | 0.3%
o5 | 24960000000 | 01% TS| 26850000000 | 0% @21 317.927,116800 | 1.3% T 26760000000 | 0%
@31 480,183,705,600 | 19% @2 409,533,235,200 | 15% 274 | 24,936,902,510,080 100.0% g 250,251,302,400 | 1.2%
A | 2589526683820 100.0% A | 26,972,191843,440 100.0% A | 21,081325648,750 100.0%
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CREX 5 £431IAF BY7192012:3~2013)

2012\@ A7)

20129 3HHLY)

20139 A7)

20139 3HEbY)

FaEs | Adga@ | e | 35| TET | mse@ | me | 3| #eEs | Ansa@ | de | 53 | ess | se@ | owe | 3F
Kssale | 52631947600 | 0.2% Kssale | 99119637000 | 0.4% Kssal& | 128,101987.000 | 0.7% Kssal& | 143752456000 | 0.8%
g | 926362876500 | 41% don | 970622436155 | 4.3% g | 288.201783800 | 16% desg | 156864113754 | 08%
gasle | 122512574880 | 05% AT | 00480573150 | 0.4% gl e | 709696,309200 | 3.9% dasle | 616854434000 | 33%
dae | 1825000000000 | 81% | gsop | o | 1493750000000 | 67% | g4s, | BRI | 896250000000 | 49% | ggp | BRAE | 960502283380 | 5% | 6714
ik i ik ik
S8 | 8156250000000 | 36.0% F2H | 8306250000000 | 37.2% S8 | 7256250000000 | 39.7% =S80 | 8662500.000.000 | 46.2%
Al | 3,588,994,386,450 | 15.8% 0| 3381248200400 | 15.1% Al | 2,221534497,600 | 12.2% Adaal | 1929714810600 | 10.3%
Folsle | 56712170860 | 03% FFH | 66612050060 | 0.3% Folale | 114202189450 | 0.6% Folsle | 108009623250 | 0.6%
cJ o cJ cJ
gato | 1781644066400 | 7.9% 9T | 2292640572000 | 10.3% gake | 2176207617600 | 11.9% gako | 2281230400000 | 122%
KcTe 16500000000 | 02% | (.| KCTC | 47.250000000 | 02% | .. | KCIC | 56100000000 | 03% | .. | KCTC | 58350000000 | 0.3% | . .
5 126,991,423,000 | 0.6% B9 | 81360606600 | 04% 5 59,944,256,450 | 0.3% 5 45415576700 | 0.2%
Ay 245,280,00,000 | 1.1% Mg | 295,680,000,000 | 1.3% Ag | 309,960000,000 | 1.7% Ag | 315000000000 | 17%
geaE | 3,620,173.039,300 | 16.0% AT | 3260314880300 | 14.6% oaE | 2240206779750 | 12.3% oeratE | 1830,673665.600 | 9.8%
HAST | 1410603141950 | 6% | 228% | AT | 1207677.449350 | 5am | 20a4% | P | ro2a282166.250 | 56 | 182% | TS | oeasesasezrs | 5% | 153%
B3P | 93882425750 | 0.4% AT | 85491585000 | 0.4% @33% | 65226913000 | 0.4% @Y | 72034576250 | 0.4%
2n 14,639,082.000 | 0.1% 2n 12,584.474,000 | 0.1% Zu 11,043518000 | 0.1% n 11505804800 | 0.1%
Sgma | 48.664,200000 | 02% FEE | 55294200000 | 0.2% SdId | 64311000000 | 0.4% Sgnd | 61393800000 | 03%
AFAz | 113911315200 | 0.5% LEA | 117.483.909900 | 0.5% QAEA 2 | 106479.087.960 | 0.6% QAEA2 | 101868959850 | 0.5%
ddad | 36802415000 | 02% | 24% | YT | 38660401000 | 02 | 30% | WYw& | 53452828000 | 0.3% | 39% | AAmE | 51880686000 | 03% | 32%
WECSN | 94048153920 | 0.4% FECSN | 178,259,638.680 | 0.8% FECN | 190,015,657.920 | 1.0% FECN | 123318242640 | 0.7%
T 2120000000 | 0% o= | 24960000000 | 0.1% TS| 24000000000 | 0.1% FAE= | 26760000000 | 0%
@31 225123532800 | 10% @7 | 236499456000 | 11% @3 270627,225,600 | 15% @3 228,117,196800 | 1.2%
A | 22646,846,751610 100.0% A | 22.351,249,078,59 100.0% A | 18.266,183,817,580 100.0% %A | 18,748575,865,89 100.0%
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<FEZ3x 6> USD LIBOR MEMBER BANKS

e Bank of America

Credit Suisse

Royal Bank of Canada

e Bank of Tokyo-Mitsubishi
UFJ

Deutsche Bank

Société Générale

e Barclays Bank

HSBC

Sumitomo Mitsui Bank

e BNP Paribas

JP Morgan Chase

Norinchukin Bank

e (itibank NA

Lloyds Banking Group

Royal Bank of Scotland

e C(Credit Agricole CIB

Rabobank

UBS AG

#

: WIKIPEDIA
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