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Abstract

« The promise of contingent convertible capital securities (CoCos)
as a “’bail-in” solution has been the subject of considerable
theoretical analysis and debate, but little is known about their
effects In practice.

* \We undertake the first comprehensive empirical analysis of bank

CoCo issues, a market segment that comprises over 730

Instruments totaling $521 billion.




I
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Abstract

 Four main findings emerge:

* (1) the propensity to issue a CoCo is higher for larger and better
capitalized banks;

* (2) CoCo issues result in a statistically significant decline in
issuers’CDS spread, indicating that they generate risk-reduction
benefits and lower costs of debt(this is especially true for CoCos
that convert into equity, have mechanical triggers, and are
classified as Additional Tier 1 instruments);

 (3) CoCos with only discretionary triggers do not have a
significant impact on CDS spreads;

* (4) CoCo issues have no statistically significant impact on stock
prices, except for principal write-down CoCos with a high
trigger level, which have a positive effect.




1.Introduction




If there Is one term that epitomizes the infamy of the global
financial crisis of 2007-2009, it is ““ too big to fail.”

One way of bringing about a swift and seamless recapitalization of
a distressed bank is through the conversion of contingent
convertible capital securities (CoCos) previously issued by the
bank.

The introduction of the Basel 111 framework, which allowed banks

to meet part of their regulatory capital requirements with CoCo

Instruments,created incentives for banks to issue CoCos.




As the number of jurisdictions implementing Basel 111 grew, banks
responded by raising a substantial amount of capital in the
form of CoCo issuance. Between January 2009 and December 2015,

banks around the world issued a total of $521 billion in CoCos

through 731 different issues.




e —
Contribution

» Our paper contributes to the wider literature of
empirical studies of financial contracts

 Because our financial contracts are publicly traded, we can
shed light on market reactions to particular designs, which
IS typically not possible for venture capital contracts or
syndicated bank loans.




2.Institutional background and data
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Conversion mechanism Trgger Tier chssiication (-51B designation Total

Principal ~ Mandatory ~ Mechanical ~ Mechanical  Mechanical Discretionary ATl Tier 2 (-5IB Non-CSIB
witedown  conversion ~ Alllevels <2515 55108 only
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Othe BO0)  10[) 17U 9GO 87000 308 800 45(6)  30(6) 164G 184(%)
Non-Buropean Afs DM SISE) N4 NSQA)  0[) S(04  WOGY)  MS(®) I84GY  S6A(%5)  MS(1
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Other ENEs M) 2906 NOMY IGO(4) 90 NSEY)  UMOQ) MM 04 430 2200

Total 809(40) 2198(220) 2923 (315) 052(227)  GTA(8) 292(416) 2749(303) 2200(381) 1938(132) 3207(399) S25(M)
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By conversion mechanism By tier classification
USD billion USD billien
| I I. Jll"llull I|||I | l | Jil"ll“lld hlll
2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015
s Mandatory conversion  mmm Principal writedown mm Additional Tier |y Tier 2

Note: This graph shows quarterly issuance of contingent convertible capital securities (CoCos) by banks over the period Q1 2009-Q4 2015. In
some periods, there are minor differences between the quarterly issued amounts in the left- and right-hand panels due to incomplete
information (on tier classification or conversion mechanism) for a small number of CoCos issued in the respective periods.
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3. Main hypotheses




'——_——
ORecapitalization under full information
* We consider a bank which would fail to meet

the regulatory capital requirement in the loss
State

A1 =1) = (D + B)
A1 =1)

< F,

e but remains solvent A(1-1)—(D+ B) > 0.




« The bank can recapitalize by issuing CoCos in
the amount F at date O or by liguidating assets ,
In the loss state at date 1.

 To recapitalize with CoCos, the bank needs to
Issue the MC CoCo amount

CET1)* _ (A+FMY(1-1)-(D+B) _g pMO_ D+B-A1-1)(1-F)
RWAMC (A+FMO)(1-1) | (1-0{-F)

> (),

or the PWD CoCo amount

CETIP"® _ (A+F™P)(1 —1) — (D +B + nF™?)
RWAPWD ™ (A + FPWD)(1 =)

=K,

ppwp _ D+ B - Al -D)(1-F)

i-0i-m)-1




« To satisfy the investors Eparticipation constraint,
the bank needs to promise to investors the
premium

puo_ 0 D+B-A(-1)1-R

1—9[ 1-1)(1-7 'QE(DH)L

pPWD _ H(I_H)D-}-B—A(l—i)(l_ﬁ)-

1-6  (1-0)(1-F)-n




* To deleverage by asset liquidation in the loss
state, the bank needs to sell A such that

Al=0)—(1+MNA—(D+B—-A)
A1 =0 —-(1+NA

> R

* The minimum liguidation amount is

“[D+B - (L-R)A(L- D).

A:EU+M—




Recapitalizing the bank by selling some of the assets at
a discount is feasible if only if A > 0, which implies
the following restriction on the fire sale discount:
k. Furthermore, the bank is solvent after the lquldatl()l‘l
only if A(1-1)-(D+B)- 1+A —[D+B-(1-K)A(1 -
[)] > 0. Thus, liquidation is a v1able way to recapltahze the

bank only when the fire sale discount is not too high and
when the bank’s loss in the low state 1s not too large.

1+ A




» Abank issuing an MC CoCo in the amount F":
the premiun pMS obtains the expected payoff

 Abank issuing a PWD CoCo in the amount FPWP
at the premium PPWP obtains the expected payoff

I—IMCZI—IPWD
=0[A(1 =) —(D+B)]+(1-0)
x[A(1+7m) — (D+B)]+FM@1 -1
+(1-0)1+m)—-1).




 Suppose the bank recapitalizes by liguidating
the assets at fire-sale prices at date 1. The bank
expected payoff in case of liquidation Is
Y = #A(1-1)=(D+B)|+(1-0)A(l+7)= (D +B)]

oA
_E(H,\)—,\[

D+B-(1-RA(L-1)

o As "= ™" 1 the pbank always prefers to
Issue a CoCo at date O rather than liquidate
assets in the loss state at date 1.




* There Is an inverse U-shaped relation between
the issuing bank’ s incentives to issue a CoCo
and the bank’ s fundamental strength as
measured by equity capitalization.




e e L b e O L
[0 Recapitalization under asymmetric information

Proposition 1. There exists Vyy such that for any vyy > Vg,
the following strategies constitute a semi-separating Bayes-
Nash equilibrium:

(i) Neither types LL or HH issue CoCos.

(i) Types L and H raise the amount F = D*%f%ﬁlg‘”.

Type L uffers an MC CoCo with oy e [a, 1], where o =
D+B-(1- Type H offers either a PWD CoCo with n =0

(D+B)
or an MC CUCU with « € [0, |. Both types obtain full infor-

mation payoffs IT*, i =L H.




Proposition 2. If | < ”ull“:”””l””, the announcement of a
—VLI—VH
CoCo issue triggers a positive stock price reaction. A positive

stock price reaction for a bank that issues an MC CoCo with
o > o will exceed that of a bank that issues an MC CoCo

with a <& or a PWD CoCo with n=0. If [ > VLt Vi e

1—UL—UH ’
the announcement of a CoCo issue triggers a negative stock
price reaction.




4. Empirical analyses




Panel A: Duration to first CoCo issuance

(1) (2) (3) (4) (5)
Total assets -11.019**= -14.317%** -10.844** -9.641* -16.537**
(-4.36) -4.63 (-3.53) (-3.22) (-4.65)
Tier 1 -3.760* 2.821 -2.974* -2.682
(-2.29) -2.26 (0.57) (-1.79) (-1.44)
G-SIB -14.859 -13.531 -19.052¢ -12.933
(-1.33) (-1.22) (-1.71) (-1.14)
Gross loans -0.605* -0.885%** -0.853** -0.663**
(-2.78) (-3.60) (-3.46) (-2.59)
Trading securities -0.873* -0.732¢ -0.942* -1.225*
(-2.28) (-1.90) (-2.32) (-2.89)
Long-term funding -0.156 0.378 0.312 -0.114
(-0.79) (1.42) (1.21) (-0.56)
Deposits 0.8T0%
(Bank+Customer) (3.30)
Tier 12 -0.385
(-1.24)
Customer deposits 0.684**
(2.92)
Bank deposits 2.025%*
(4.14)
Interbank borrowing 0.833*
(2.44)
Interbank assets -0.154
(-0.45)
Number of observations 512 510 510 510 506
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Panel B: Hazards to first CoCo issuance

(1) (2) (3) (4) (5)
Total assets 0.449+** 0.530%** 0.515%* 0.429% 0.581%*
(6.19) (6.10) (5.16) (4.59) (5.94)
Tier 1 0.002 0.002 0.461* 0.002 0.048
(0.29) (0.34) (1.91) (0.36) (0.88)
G-SIB 0.330 0.355 0.285 0.253
(1.06) (1.13) (0.89) (0.80)
Gross loans 0.018*** 0.032%** 0.034=* 0.022%**
(3.92) (4.38) (4.33) (2.81)
Trading securities 0.037#** 0.033** 0.040%** 0.055%*
(3.02) (2.48) (2.66) (392)
Long-term funding 0.013** -0.004 -0.004 0.009
(2.16) (-0.47) (-0.52) (145)
Deposits -0.026%**
(Bank+Customer) (-3.86)
Tier 12 -0.026
(-1.52)
Customer deposits -0.018***
(-2.68)
Bank deposits -0.117%+
(-4.94)
Interbank borrowing -0.036***
(-2.98)
Interbank assets -0.017
(-1.35)
Number of observations 3,323 3,323 3,323 3,323 3,296
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Panel C: Hazards to first principal write-down issuance (with mandatory conversion as competing risk)

(1) (2) (3) (4) (5)
Total assets 0.419** 0.473** 0.495%** 0.350** 0.588***
(3.49) (3.30) (3.27) (2.27) (4.48)
Tier 1 0.002** 0.002** 0.461** 0.002** 0.097**
(2.05) (2.36) (2.28) (2.51) (2.04)
G-SIB 0.580 0.633* 0.591 0.505
(1.55) (1.65) (1.51) (1.29)
Gross loans 0.016%** 0.026*** 0.028*** 0.015*
(3.23) (3.21) (3.21) (1.71)
Trading securities 0.036** 0.032+ 0.038#++ 0.046%**
(3.54) (2.51) (2.58) (3.28)
Long-term funding 0.019*** 0.006 0.004 0.020%**
(3.47) (0.76) (0.54) (3.03)
Deposits -0.025***
(Bank+-Customer) (-3.74)
Tier 12 -0.020*
(-1.95)
Customer deposits -0.017#*+
(-2.69)
Bank deposits -0.103***
(-4.07)
Interbank borrowing -0.023*
(-2.11)
Interbank assets -0.018
(-1.63)
Number of observations 3,323 3,323 3,323 3,323 3,296

i K F
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Panel D: Hazards to mandatory conversion Issuance (with principal write-down as competing risk)

(1) (2) (3) (4) (5)
Total assets 0.399*** 0.505%** 0.396* 0.423* 0.482**
(2.98) (2.83) (2.04) (2.08) (2.33)
Tier 1 -0.002 -0.019 1.160 -0.022 -0.034
(-0.04) (-0.22) (1.62) (-0.31) (-0.36)
G-SIB -0.303 -0.241 -0.304 -0.216
(-0.51) (-0.40) (-0.50) (-0.36)
Gross loans 0.019** 0.038** 0.041% 0.031*
(3.92) (4.07) (2.98) (2.12)
Trading securities 0.035* 0.031 0.037¢ 0.061**
(2.18) (1.55) (1.71) (3.23)
Long-term funding -0.002 -0.028*** -0.022** -0.009
(-0.30) (-2.76) (-2.15) (-1.17)
Deposits -0.030%**
(Bank+Customer) (-4.18)
Tier 12 -0.103*
(-1.76)
Customer deposits -0.019**+
(-2.75)
Bank deposits -0.1227*
(-3.06)
Interbank borrowing -0.053*
(-2.33)
Interbank assets -0.011
(-0.57)
Number of observations 3,323 3,323 3,323 3,323 3,296

i K F
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Impact of CoCo issuance on issuers’ CDS spreads: cumulative prediction
error (CPE) analyses

ACPE Z-value Proportion negative WACPE Sample size
All CoCos -266" 270 057+ -481 136
Conversion mechanism
Principal write-down (PWD) -1.35 -1.07 0.54 -240 87

Mandatory conversion (MC) 497+ 307 063" -§.37 49

shanxi universiey



ACPE Z-value Proportion negative WACPE Sample size

Trigger
Mechanical trigger -3.25" -2.22 0.55* -4.30 83
< =5125 -3.36 -1.38 0.60 -5.57 50
> 5.125 -3.08* -1.83 0.48 -391 33
Discretionary trigger only -1.08 -1.15 0.58 -2.14 50
PWD and mechanical trigger -1.61 -1.18 0.55 -2.36 53
PWD and trigger < =5.125 -0.82 -0.63 0.57 -0.67 37
PWD and trigger > 5.125 -342 -1.20 0.50 -6.38 16
PWD and discretionary trigger only -0.89 -0.22 0.52 -2.51 33
MC and mechanical trigger -6.15** -2.13 057 -8.26 30
MC and trigger < =5.125 -10.58 -1.64 0.69 -21.71 13
MC and trigger > 5.125 -2.76 -1.39 0.47 -243 17
MC and discretionary trigger only -1.46* -1.66 0.71* -1.24 17
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ACPE Z-value Proportion negative WACPE Sample size

Additional Tier 1 417 -2.63 057+ -6.69 7
Tier 2 0,67 -1.00 057 -0.35 60
CoCo issue size < median -1.76 -1.46 058 -1.66 79
(amount issued/ RWA) > =median -4.36" -2.56 057 -121 5
Issuer size < §1000bn 404 -2.63 0.62° $97 68
(total assets) > =§1000bn -1.54 -1.25 0.54 218 65
[ssuer G-SIB -1.53 -1.15 053 -2.03 [y

Non-G-SIB -3.93# .12 063 9.4 64
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Impact of CoCo issuance on issuers’ CDS spreads: cross-sectional regression

analyses.
Panel A: Conversion mechanism
(1) (2) (3) (4)
DC: Tier 1 DC: G-SIB DC: First-time issuer
Constant —5.60** -2.40* —5.04* —5.61**
(—2.40) (—1.86) (—1.88) (=2.51)
PWD 3.87 1.28 3.09 3.83
(1.34) (0.60) (0.96) (1.25)
Tier 1/ RWA 0.15 0.19 0.19 0.15
(042) (0.53) (0.49) (0.41)
Amount issued/ RWA -2.35 -1.21 -2.54 -2.21
(—0.85) (—0.45) (-0.92) (-0.77)
Log (total assets) —0.02 0.64 -1.45 0.08
(—=0.01) (0.46) (—-0.87) (0.06)
Leverage ratio 0.28 0.53 0.56 0.35
(0.20) (0.37) (0.40) (0.26)
Dummy control (DC) —6.50 2.81 -047
(-1.60) (0.70) (-0.07)
PWD*DC 4.55 1.23 0.56
(0.97) (0.29) (0.08)
Overall impacts
PWD -1.73
MC —5.60**
PWD; DC=0 -1.11 -1.95 -1.78
MC; DC=0 —2.40* —5.04* —5.61**
PWD; DC=1 -3.07 2.09 -1.69
MC; DC=1 —8.90** -2.23 —-6.08
Number of observations 133 132 133 131

iy K%
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Panel B: Trigger type

(1) (2) (3) (4)
DC: G-SIB DC: First-time issuer DC: PWD
Constant —4 80%* —5.60%* —6.09** —8.07**
(=2.13) (-2.13) (-2.46) (=2.21)
DT only 1.81 3.83 3.38 5.35
(0.84) (1.37) (1.51) (1.36)
Tier 1/ RWA 0.63 0.62 0.72* 0.52
(1.62) (1.54) (1.89) (1.33)
Amount issued/ RWA -5.06 —4.44 —6.06* -5.10
(—1.41) (-1.26) (-1.71) (=1.35)
Log (total assets) 0.16 —-1.66 0.09 0.24
(142) (1.69) (1.40) (1.49)
Leverage ratio —0.06 0.28 —0.08 0.30
(—0.05) (0.21) (—-0.06) (0.22)
Dummy control (DC) 5.77+ 343 5.31
(2.33) (1.29) (1.54)
DT*DC —1.86 —6.08 -5.87
(—0.58) (—-1.47) (-1.41)
Overall impacts
DT -3.00
Mechanical trigger (MT) —4.80**
DT; DC=0 -1.77 -2.71
MT; DC=0 —5.60** —6.09**
DT; DC=1 2.14 —5.36
MT; DC=1 0.17 —-2.66
PWD;MT -2.75
MC;MT —-8.07**
PWD;DT -3.28
MC;DT -2.72
Number of observations 130 130 129 130
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(1)

(2)

(3)

DC: G-SIB DC: First-time issuer
Constant —4.20* -2.39 —7.44***
(-1.72) (—0.95) (-2.60)
LT —-0.97 —6.00 2.02
(-0.29) (-1.12) (0.68)
DT only 1.22 0.92 477
(0.55) (0.38) (1.62)
Tier 1/ RWA 0.63* 0.64 0.81*
(1.65) (1.62) (1.93)
Amount issued/ RWA -5.16 —4.65 —-6.31*
(-1.38) (-1.27) (-1.70)
Log (total assets) 0.10 -2.08 0.03
(0.07) (—1.08) (0.02)
Leverage ratio -0.12 0.56 —0.05
(—-0.08) (0.39) (-0.04)
Dummy control (DC) 3.33 6.93*
(0.82) (1.95)
LT*DC 6.40 —6.42
(1.09) (-0.96)
DT*DC 1.26 —9.54**
(0.29) (-2.03)
Overall impacts
LT -5.16*
DT —2.98
HT —4.20*
LT; DC=0 —8.38* —5.42*
DT; DC=0 —1.46 —2.67
HT; DC=0 -2.39 —7.44%+*
LT; DC=1 135 -4.91
DT; DC=1 3.13 —5.28
HT; DC=1 094 —0.51

Number of observations

Panel C: Trigger level
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« Impact of CoCo issuance on issuers equity prices: cumulative prediction error (CPE) analyses.

ACPE Z-value Proportion WACPE Sample

negative size
All CoCos 0.15 0.76 035 0.27 170
Conversion mechanism
Principal write-down (PWD) 0.27 1.03 0.29 1.16 103
Mandatory conversion (MC) —-0.04 —0.07 0.88 -0.74 67
Trigger
Mechanical trigger 0.40 1.02 0.23 0.60 97
< =5.125 —-0.17 0.73 0.29 0.04 65
= 5.125 1.55 0.73 0.55 132 32
Discretionary trigger only —0.24 —-0.07 0.95 -0.38 67
PWD and mechanical trigger 0.69 1.56 0.15 1.91 60
PWD and trigger < =5.125 -0.19 0.66 0.36 0.20 47
PWD and trigger = 5.125 3.87+* 2.10 0.22 733 13
PWD and discretionary trigger only —-0.44 —-0.44 0.69 —-0.57 39
MC and mechanical trigger —0.08 —-0.35 0.92 —-0.82 37
MC and trigger < =5.125 —0.12 0.32 0.65 —-034 18
MC and trigger = 5.125 -0.04 -0.80 0.66 -1.07 19
MC and discretionary trigger only 0.04 0.41 0.86 -0.11 28
Additional Tier 1 0.23 0.71 0.26 035 92
Tier 2 0.06 0.35 0.79 0.13 78
CoCo issue size < median 0.33 1.44 0.12 0.14 92
(amount issued/ RWA) > =median 0.37 —-0.17 0.99 043 69
Issuer size =< $1000bn 0.65 1.30 0.27 1.75 96
(total assets) > =$1000bn —0.04 0.09 0.85 -0.74 67
Issuer G-SIB 0.06 0.35 0.79 —-0.27 74
Non-G-SIB 0.22 0.70 0.48 1.13 96
European issuance 0.17 0.37 0.58 043 111
Non-European issuance 0.11 0.78 0.46 -024 59
Distance to trigger < median 1.40* 1.65 0.19 1.66 40
(Regulatory T1 capital RWA) = =median 0.29 0.50 0.38 -0.26 51
First-time issuer 0.76 1.62 0.10 136 57

Repeat issuer 0.78




« Impact of Coco issuance on issuers’

Conversion mechanism and trigger level

equity prices: cross-sectional regression analyses.

(1) (2) (3) (4) (5) (6)
DC: G-SIB DC: First-time issuer DC: G-SIB DC: First-time issuer
Constant —-0.44 —0.71 —0.63 0.40 0.98 —0.05
(—-0.77) (=1.07) (—1.06) (0.55) (1.3) (—0.05)
PWD -0.10 0.50 —0.28 1.07 1.32 1.08
(—0.16) (0.59) (—0.41) (1.02) (1.16) (1.04)
HT 0.61 138 0.37
(0.63) (1.01) (0.37)
LT 1.05 1.59* 0.92
(1.37) (1.88) (1.18)
DT only —-0.78 —1.78* —0.55
(—0.98) (=1.75) (—0.66)
Tier 1/ RWA -0.27% —0.28 —0.24 —0.28* —0.29 —-0.24
(-1.71) (—1.58) (—1.59) (—1.69) (—=1.51) (—1.58)
Amount issued/ RWA —0.28 —0.40 —0.46 -0.29 —-0.44 —-0.49
(=0.23) (—=0.32) (—0.38) (=0.21) (—-0.34) (—-0.38)
Log (total assets) —-0.36 —-0.16 —-0.34 —0.42 —-0.10 —0.40
(—0.96) (—0.33) (—0.87) (—1.03) (—0.18) (—0.95)
Leverage ratio —0.51* —0.52* —0.55* —0.60* —0.60** —0.64**
(—1.81) (—1.88) (—1.92) (—1.92) (—2.03) (—2.04)
Dummy control (DC) —-1.11 0.83 —1.68 096
(—=1.07) (1.18) (—1.44) (1.4)
PWD*LT 0.15 —-0.10 0.29
(0.16) (—0.10) (0.3)
PWD*HT 4.09** 333 4.24**
(2.07) (1.67) (2.04)
PWD*DT —-1.22 —0.56 —1.44
(=1.11) (—0.49) (-1.23)
Overall impacts
PWD*HT 4.16** 4.51** 3.71**
MC*HT 0.17 0.67 —-0.26
PWD*LT 0.66 1.28* 0.30
MC*LT 0.62 0.88 0.29
PWD*DT —-0.54 —-0.21 —-0.91 —-0.53 —-0.04 —-0.95
MC*DT —-0.44 —-0.71 —0.63 —-0.38 —0.80 —-0.59
PWD*MT 1.47** 2.30%* 1.04
MC*MT 0.40 0.98 —-0.05
Number of observations 155 155 154 155 155

154




Conclusions

® Our analysis indicates that CoCos can contribute to reducing
bank fragility.
® \We have shown that the issuance of MC CoCos has a stronger

Impact on CDS spreads, which may suggest that MC CoCos

have a superior design from the point of view of reducing bank
fragility.

® This points to a trade-off in terms of the combined effects of
contractual features and overall issuance volumes for financial

stability that any efforts to standardize CoCo instruments would
have to take into account.




® Other potential avenues for standardization include

(1) reconsidering the benefits of CoCos with only
discretionary triggers,

(i1) requiring higher triggers so that CoCos are more like
going concern than gone concern instruments,

(111) revisiting the merits of T2 CoCos,

(iv) considering whether to increase CoCo requirements
with the goal of increasing their overall loss-absorbing
capacity.




THANKS'!




