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Vy=V,Nd,)—e ""DN(d,) (1)

V, oV,

UE:UA?EW by Ito's lemma (2)
(2 + (4 L2 ()
i D 2
T4 JT

d, :dl—aAﬁ
ro R elAE N() @ BETFAATFRE
Vy o ARke] A 7EA] V, t F249 AZ7HA
oyt AR e op i T2 WEA
T FAe] R D : Rajo AR}

2 A @)= F Y M V8 o= ol Folxl Ay Aol
9 A AAE fEiAE AFe EEA e Ve 0,025 H THEA
(iterative) A=+ o] A4S AA AA7HA v, 9 2A4tke] AEsA 0, &

o= Aol Hasit olHA vV, 0,5 FAMEA HWH 239
Al
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1% o
1n<7A>+<u—7A>T
DTD = (2 A5l g Hit )

o VT

DTD®] SFEF¥7F FEATMEEE wEts 7 stelA 73 F=%

£ (EDF: expected default frequency)& th<& 3} 7t}

EDF=P(V, < D)=N(-DTD)
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<& 4> CDS =Zgn| 9} gofeA T

dEds 20081 371720120 4:-7]
CDS

Mean Std.Dev Min Max

Premium

El 170.90 112.27 74.31 830
714 163.99 113.75 69.34 825
2 158.68 106.71 67.46 800
21t 177.77 122.08 74.38 830
2] %} 182.08 117.51 83.48 850
52 190.28 133.96 80.77 850
St 180.16 123.87 78.90 830

<X 5> A7|AdAn & QFEAG

717k 2008 37172012\ 4%E-7]
7] A Hn] & Mean Std.Dev Min Max

=7 0.71 0.20 0.33 1.00

714 0.29 0.16 0.03 0.66

A+ 0.68 0.22 0.28 1.00

Al sk 0.80 0.29 0.00 1.00

2 gk 047 0.41 0.00 1.00

-2 0.67 0.38 0.00 1.00

sk 0.68 0.31 0.00 1.00
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<3 7> ARAS
roa bis npl long ex_rate | 1_rate net econ
roa 1
bis 0.2562 1
npl 0.0493 | 0.2950 1
long | -0.2251 | 0.1499 | -0.1048 1
ex_
-0.1308 | -0.3054 | -0.2077 | 0.0731 1
rate
i_rate | -0.0646 | 0.2811 | 0.2625 | -0.1701 | 0.1520 1
net -0.1093 | 0.3256 | 0.1903 | -0.0299 | -0.2526 | 0.4887 1
econ 0.2506 | 0.2522 | 0.2140 | -0.1578 | -0.6103 | 0.0351 | -0.2024 1
58 A A (Multicollinearity) #A17F gl &<2lsl7] & oA A}
50 BT 0o BRASE AAGA, FEAT Aol 068 %
Wele A &5 (ex_rate) AAAHE(econ)ol ATt 1 A
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<FE 9> F7]1AE4 &(long), ¥7] A1) & (short)

7] QB 1] & (mid), 5372 d 8] & (midlong), %7 7] ¥ 4] (superlong)

The dependent variable is CDS Premium which measure the probability of default
Variable 714 7] A =71 A =71 A 2371 A
20.462 22,312 21687 18.373 21.201
roa (1381) (1381) (13.78) (13.69) (13.76)
. ~ 18,4845 ~ 18505 19,0795 17,0285 181095
1
s (3814) (3.815) (3.843) (3.776) (3.793)
| -0.262 -0.826 0.207 0.046 0.991
n
P (6.252) (6.279) (6.234) (6.170) (6.226)
| 18262+
on, - - -
& (9.490)
19,285+
short _ _
(10.06)
, 19,826+
mid - -
(9.994)
‘ ~ 41,808
midlong - - -
(16.57)
1 i ) . 29,831+
superiong (1435)
102,738 100,685 98 202 92,369 8724055
dummy
(19.25) (19.19) (19.17) (19.17) (20.03)
. 105,887 107.261 55 106,613+ 119,249 116.7695%
ex_rate
- (12.73) (12.73) 12.71) (13.56) (13.62)
- 40,2905 A1 535+ 43 356 41,6995+ A7 3645
rate (11.88) (11.80) (11.73) (1163) (11.83)
. 0.331 0.352 0.350 0.241 0.278
ne
(0.236) (0.237) (0.237) (0.233) (0.234)
10,3375 10,3025 ~9 956 10,6135+ —0.984 s
€Co!
con (1.663) (1.664) (1.676) (1.646) (1.670)
371431 5 351,710 71,6305 337,851 338,249+
constant
(50.89) (4951) (50.78) (49.09) (49.59)
Banks 7
Observations 126
Adjusted R? 0.939 0.939 0.939 0.940 0.939

Standard errors in parentheses

k% p<0.01, ** p<0.05, * p<0.1

_26_



(1)
(2)

v
3} el & %4 glvh

v

o

“

o

=

71 AR S-S vERATL

719l CDS
21 (2)

o]
=

}

°
pul

& 19 t-17]

A471(8, )% A71(8;, )¢l

Sl o

Lt—1%

o

=

o +a1Bi,t + a2B17t71 +0‘3Xi,,t +a,Z, +a;D, +u, + €

o +a1Bi,t—1 —i-042Xi7t +o,Z, + oD+ +e

JRael AxE Fu o

A

7719
(DA B

o

A
=, 7719 47

CDS;,
CDS;,

o R T % OH o e Mok e N
- I R = R -
Y Ty ~ Ho A I o= .
o N WO ® o < =
g S S ™
=y o A T2 L oo B
U RO I — T
W =R e P T 5 g Y
X om o m o o M B oo K o+
i ol ™ o o) =
y | T
o T L mTH W owr om T s o T
B o o o o X T o 2 ol
o B0 = ,MO Mo uﬁ%ﬁ% m Yo o
M X o o M mo~
IR R TR AR -
op B O — & o oW T X
@
#ITE SITigmal sy
o | oF = o- N o —
AJ 1|~ = o T T ~+ o %1_ ﬂ 3 o
EoMoa e g~ B oo ® oA Ow
oo o TR N =
p o < X H Ty o}/
WP = e o
op o ny oy T
g £ g 2B S H S B e
2 m [ ) o G
RE g2 miwwawiﬂwﬂ%%
%me%nmn %Urﬂﬂmwoymw%%
Axm®™ TMo®oyom TP
- 0 0 .
- W CaY T AJ —_— %o T s o g 3
_ni ~ O# |/ B _ N — - ‘HE
(VRGNS o, B D s ol
- = J ww_w o o ’ ) N} = 2 = Njo %
mox X upoor oM oo o o) o o Tr
AN _ N X —_
8 - = my A+ oF wr = = . o 14 o X
- " B H 0 |
w B M 2 T B N
@ o bo M T W of R ofR T
T ooF W R T AWK AN X T

_27_

16) BOK 74 Al 2] #(2013-8).



<IE 10> A719 e 138 49 (long, short)

The dependent variable is CDS Premium which measure the probability of default
Variable (1) (2) (D (2)
24.621* 23.395 25.152% 25.842+
roa
(14.33) (14.15) (14.36) (14.13)
bi —13.253%** ~14.080%3*x* -13.516%*x* ~14.293% %%
® (5.009) (4.959) (5.034) (4.968)
i 3.722 2.995 3.718 2.408
w (6.274) (6.200) (6.269) (6.202)
) -18.126%*
o _ _ _
e (9.246)
2.234 2.353
L.long - -
(9.484) (9.356)
20.409%*
short - - -
(9.783)
3.792 3.069
L.short - -
(9.979) (9.827)
122.366% % 124.368* 123.282x3%x% 123.770% %
dummy
(20.74) (20.48) (20.60) (20.27)
103.276%*x 102.848*xx* 102. 7765 103.746% %
ex_rate
(12.58) (12.41) (12.60) (12.41)
 at 37.070%%x 33.890s 3« 36. 778 34.51 4%
i_rate
- (12.07) (12.01) (11.96) (11.82)
. 0.589x3 0.617 0.598::« 0.6583kx
ne (0.255) (0.252) (0.253) (0.250)
—9.50&s —9.573%%* —9.631 5% —9.5405%
eeon (1.650) (1.628) (1.652) (1.627)
271,731 553 298.499% 275.53 1 x5 281.516%
constant
(67.80) (68.26) (67.19) (66.19)
Banks 7
Observations 119
Adjusted R? 0.944 0.945 0.944 0.946
Standard errors in parentheses
sk p<0.01, ** p<0.05, * p<0.1
~ o8 -_:I'H;! _'k.l.':l i '|_'l: '_.-‘_Ill 'I]'I



<% 11> #7199 #& 1383 4% (mid, midlong, superlong)

The dependent variable is CDS Premium which measure the probability of default

Variable (1) (2) (1) (2) (1) (2)
24.894% 94,503+ 22,651 20,378 97 456+ 96,545+
roa (14.19) (1383 (1451) (1431) (14.23) (1393)
y 13320wsx  13633%kx  12770%k  13450%kx  13708%%x 13150k
1
s (4.960) (4.854) (5.032) (4.961) (4.945) (4.845)
| 3702 3430 3728 3333 4101 4657
n
P (6.215) (6.082) (6.254) (6.154) (6.195) (6.067)
4 22,949+
mid - - - - -
(9.690)
. -13.871 -11.315
L.mid - - - -
(9.989) (9.832)
. 353915
mialon; - - - - -
£ (16.78)
_ 13.756 10,678
L.midlong - - - -
(17.10) (16.83)
1 32,307+
T101N: - - - - -
superiong (1371)
N 93,640+ 22709
.Superion, - - - -
periong (14.18) (1383)
] 122240855 123.053%%%  115737%k%  107.019%%%  127.970%%  115.670%5%
iy (20.41) (19.97) (22.40) (22.42) (2054) (20.77)
) 106234555 1057765  107.546%5% 117816 10216655+ 11341455
e (12.65) (12.38) (13.67) (14.30) (12.42) (13.06)
- 35.446%% 34130 3554%%kx  35404wsx  AQS28ews 4355w
rate (11.89) (11.64) (12.01) (11.82) (12.03) (11.84)
t 0,606+ 0.701 555 0.595%+ 05045 0,537 0,542+
ne
(0.251) (0.249) (0.252) (0.252) (0.252) (0.247)
Q1Q4six 8703wk QAlSwwx  QT63kxk  92Tdwax  88]Rwks
€Co!
" (1.660) (1.637) (1.660) (1.641) (1.640) (1.616)
o 2TI6B0sse  2805kers  2650lwer  27T112ess  27L52wes  250467ens
constan
S (66.55) (65.30) (67.84) (66.99) (66.25) (65.44)
Banks 7
Observations 119
Adjusted R?  0.945 0.947 0.944 0.946 0.945 0.948
Standard errors in parentheses
sxk p<0.01, % p<0.05, * p<0.1
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12> H k7] (average),

719l A ¥ (sq_average)

The dependent variable is CDS Premium which measure the probability of default

Adjusted R 2

Variable
10.643
roa
(13.76)
. —15.765%x
bis
(3.730)
1 1.211
np (6.048)
—4.748x
average
g (2.346)
0.228#3%
sq_average (0.0800)
; 82.025x3kx
mm
ummy (19.89)
120.0093
ex_rate
(13.03)
4 32.467 3
1_rate
(12.01)
0.307
net
(0.228)
=9.930:x
econ
(1.615)
334.372%%
constant
(48.82)
Banks !
Observations 126
0.943

Standard errors in parentheses

=xx p<0.01, =+ p<0.05, * p<0.1
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3%
<HE D> S5€9ESE i E Adsdm)s A
The dependent variable is CDS Premium which measure the probability of default
Variable %71 A0 7] A =71 A &7 A Z771 A
21.076 21.641 21.393 21.400 20.900
T
o (13.95) (14.00) (1381) (14.01) (14.04)
bi —18.362:%x: —17.687*x* —18.561 sk ~18.150%# =17.795%
is
(3.861) (3.869) (3.820) (3.883) (3.869)
! 0.436 0.433 0.789 -0.115 0.277
n
P (6.305) (6.327) (6.244) (6.443) (6.351)
-1.445
long_m - - - -
(1.252)
0.696
short_m - - - -
(0.920)
) -2.040%
mid_m - - - -
(1.082)
midlong - - - -0.537 -
_m (0.990)
superlong - - - - -0.458
_m (0.848)
99.708 100.91 1553 95.489% 97.521 %% 10087533
dummy
(19.38) (19.52) (19.31) (19.84) (19.62)
. 106.853#3#* 106.293 3k 110.602x3x 108.1893 104.975%3%x
ex_rate
N (12.86) (12.91) (12.92) (13.29) (13.23)
et 42,3295 43.155% 3 40.916%** 43918 42 858
e (11.93) (11.93) (11.84) (11.92) (12.04)
. 0.298 0.302 0.332 0.274 0.295
ne
(0.238) (0.239) (0.236) (0.240) (0.239)
=10.361 53 =10.343%3x* =10.130%3 =10.482% 3 —10.428%3x
econ
(1.681) (1.688) (1.670) (1.697) (1.690)
366.07353 340.992s 369.661 5 353.807 3 350.689s
constant
(52.27) (51.15) (50.77) (51.18) (50.40)
Banks 7
Observations 126
Adjusted R? 0.937 0.937 0.939 0.937 0.937

Standard errors in parentheses

s p<0.01, =+ p<0.05, * p<0.1
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<GFE 2> SAMSl f-§Hl & (current)l?) F7F

The dependent variable is CDS Premium which measure the probability of default
Variable 71 A 7] A =71 A =771 A Z2771 A
43.798 42.216 40.220 45.191 39.884
current
(29.70) (29.76) (29.83) (29.32) (29.78)
24.035% 25.702% 24.934 22.042 24.450%
o (13.95) (13.95) (13.94) (1381) (13.92)
bi =20.597 3 =20.529%#3 =20.9595 3 =19.219%: =20.032%33
i
® (4.055) (4.057) (4.075) (4.013) (4.043)
! -3.085 -3.508 -2.380 -2.883 -1.621
n
P (6.507) (6.530) (6.501) (6.419) (6.503)
L -17.913* - - -
ong (9.442)
18.510%
short - - -
(10.03)
) -18.615%
mid - - -
(9.998)
) =41.803x3
midlong - - -
(16.47)
. B B - - 28.073
superlong (14.36)
99,401 s 97.483x 95,2973 88.989sk:x 84,985«
dummy
(19.28) (19.23) (19.22) (19.18) (20.03)
. 109.52 73 110.7283x 109.938:3: 122.991 3 119.468#3
ex_rate
B (12.90) (12.91) (12.90) (13.69) (13.72)
ot 45,1983 46.292 %% 47 8293 46.695% % 51.563# %
i_rate
B (12.27) (12.21) (12.15) (12.01) (12.20)
. 0.364 0.382 0.377 0.276 0.309
ne
(0.236) (0.237) (0.237) (0.233) (0.235)
=10.604s > =10.562x3x =10.227% =10.888:x =10.251 s
econ
(1.665) (1.667) (1.682) (1.646) (1.676)
345.4305% 326.941 s 346,743 311.476%x 315.575%#
constant
(53.60) (52.29) (53.85) (51.70) (52.23)
Banks 7
Observations 126
Adjusted R? 0.939 0.939 0.939 0.941 0.939

Standard errors in parentheses

w3k p<0.01, ** p<0.05, * p<0.1
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The dependent variable is CDS Premium which measure the probability of default
Variable 71 A 7] A =71 A =771 A Z2771 A
39.198xx* 38.972xx* 39.398#:* 36.552x* 39.117#x*
T
o (19.39) (19.45) (19.47) (1850) (19.42)
bi =41.8005% 3 —41.299%%x —41.058%** 427161 —40.825%**
" (5.393) (5.367) (5.370) (5.117) (5.362)
! -1.014 -0.432 -0.806 3.416 -1.594
n
b (8.767) (8.826) (8.897) (8.452) (8.814)
) -14.325 - - - -
one (1451)
10.187
short - - - -
(15.37)
. 1.823
mid - - - -
(13.66)
dl =-90.296%
mi 1N, - - - -
one (25.94)
. 14.596
superlon, - - - -
b & (18.23)
126.962%3** 124.97 4% 124,194 120.373%3% 118.853%:kx*
dummy
(27.12) (27.06) (27.11) (25.71) (27.75)
; T4.560% %% 75.590% T7.019%3%:% 99.526% %% 80.825% 3k
ex_rate
- (18.02) (18.02) (18.05) (18.26) (18.61)
rat 35.275%x* 35.693#* 35.633 % 29.867* 37.912%x%
i_rate
B (16.51) (16.54) (16.71) (15.82) (16.70)
. -0.382 -0.391 -0.383 -0.471 -0.405
e (0.330) (0.331) (0.332) (0.316) (0.332)
-3.891* -3.994* -3.945% -3.942x -3.808
eeon (2.337) (2.345) (2.352) (2.228) (2.345)
690.280%w  G6O5ITwex  GES27GRex  6RT.680kxx  661775wer
constant
(72.62) (69.70) (70.50) (66.48) (70.31)
Banks 7
Observations 126
Adjusted R? 0.872 0.872 0.871 0.884 0.872

Standard errors in parentheses
k% p<0.01, ** p<0.05, * p<0.1
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Abstract

The Effects of Bank Bond Maturity
on a Bank’s Probability of Default

Sunwoo Park
Department of Economics

The Graduate School

Seoul National University

Bank bonds issued by banks to raise money are classified as
short-term bonds or long-term bonds depending on when they mature.
Theoretically, there are both positive and negative effects of
short-term and long-term bonds on a bank’s probability of default. In
this context, we conduct a panel data analysis to investigate the
effects of the maturity of bank bonds on a bank’s probability of
default. We use each bank’s CDS premium as a proxy of the bank’s
probability of default.

The results of the empirical analysis conducted in this study indicate
that a bank’s CDS premium decreases as its long-term bond ratio
increases. It also increases as the bank’s short-term bond ratio
increases. However, when we subdivide long-term bonds into
mid-term, mid-long-term and super-long-term bonds depending on
maturity, we find that a bank’s CDS premium increases again as its

super—long-term (i.e., maturity exceeding 10 vyears) bond ratio

1 & 7 ]
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increases. To analyze this result, we conduct additional analysis using
the wvariable of average maturity and conclude that there is a
non-linear relationship between bank bond maturity and a bank’s
probability of default. Thus, a bank’s probability of default decreases
as the bank bond maturity become longer, though once the maturity

exceeds a certain limit, it increases again.

Keywords: Bank, Probability of default, Bank bond,

Maturity structure, CDS premium
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