18. National Bank has the following balance sheet (in millions) and has no oft-balance-sheet

activities.

Assets Liabilities and Equity

Cash $20  Deposits $960

Treasury bills 40  Subordinated debentures 25

Residential mortgages Common stock 45
(category 1; loan-to-value Retained earnings _ 40

ratio = 70%) 600  Total liabilities and equity $1,090
Business loans 430
Total assets $1.090

a. What is the CET1 risk-based ratio?

The CET1 risk-based ratio is ($45 + $40)/$730 = 11,64%.



b. What is the Tier I risk-based capital ratio?

Risk-adjusted assets = $20x0.0 + $40x0.0 + $600x0.5 + $430x1.0 = $730.
Tier I capital ratio = ($45 + $40)/$730 = 0.11644 or 11.644 percent.

c. What is the total risk-based capital ratio?

The total risk-based capital ratio = ($45 + $40 + $25)/$730 = 0.15068 or 15.068 percent.
d. What is the leverage ratio?

The leverage ratio is ($45 + $40)/$1,090 = 0.07798 or 7.798 percent.
e. In what capital risk category would the bank be placed?

The bank would be place in the well-capitalized category.

19.  What is the capital conservation buffer? How would this buffer affect your answers to
question 18?

Basel III introduced a capital conservation buffer designed to ensure that DIs build up a capital
surplus, or buffer, outside periods of financial stress which can be drawn down as losses are
incurred during periods of financial stress. The buffer requirements provide incentives for DIs to
build up a capital surplus (e.g., by reducing discretionary distributions of earnings (reduced
dividends, share buy-backs and staff bonuses)) to reduce the risk that their capital levels would
fall below the minimum requirements during periods of stress. The capital conservation buffer
must be composed of CET1 capital and are held separately from the minimum risk-based capital
requirements. Under Basel III, a DI would need to hold a capital conservation buffer of greater
than 2.5 percent of total risk-weighted assets to avoid being subject to limitations on capital
distributions and discretionary bonus payments to executive officers.

To have no limitations on the bank’s payout ratio, the CET1 ratio must be > 7%, the Tier I ratio
must be > 8.5%, and the total capital ratio must be > 10.5%. In problem 18, all three of these
conditions are met. So, the bank has no limitations on its payout ratio.



20. What is the countercylical capital buffer? If the home country set a countercyclical capital
buffer of 1.5 percent, how would this buffer affect your answers to question 18?

Basel III also introduced a countercyclical capital buffer which may be declared by any country
which is experiencing excess aggregate credit growth. The countercyclical buffer can vary
between 0 percent and 2.5 percent of risk-weighted assets. This buffer must be met with CET1
capital and DIs are given 12 months to adjust to the buffer level. Like the capital conservation
buffer, if a DI’s capital levels fall below the set countercyclical capital buffer, restrictions on
earnings payouts are applied. The countercyclical capital buffer aims to protect the banking
system and reduce systemic exposures to economic downturns. Losses can be particularly large
when a downturn is preceded by a period of excess credit growth. The accumulation of a capital
buffer during an expansionary phase would increase the ability of the banking system to remain
healthy during periods of declining asset prices and losses from weakening credit conditions. By
assessing a countercyclical buffer when credit markets are overheated, accumulated capital
buffers can absorb any abnormal losses that a DI might experience when the credit cycle turns.
Consequently, even after these losses are realized, DIs would remain healthy and able to access
funding, meet obligations, and continue to serve as credit intermediaries.

In problem 18, the bank’s CET1 is 7.798%, the Tier I ratio is 11.644%, and the total capital ratio
must be > 15.068%. In problem 18, these ratios mean the bank can pay out only 40 percent of its
earnings.

21. Onshore Bank has $20 million in assets, with risk-adjusted assets of $10 million. CET1
capital is $500,000, additional Tier I capital is $50,000 and Tier II capital is $400,000. How
will each of the following transactions affect the value of the Tier I and total capital ratios?
What will the new value of each ratio be?

The current value of the CET1 ratio is 5 percent ($500,000/$10m), of the Tier I ratio is 5.5
percent (($500,000 + $50,000)/$10m), and the total ratio is 9.5 percent (($500,000 + $50,000 +
$400,000)/$10m).

a. The bank repurchases $100,000 of common stock with cash.

CET]1 capital decreases to $400,000, Tier I capital decreases to $450,000 and total capital
decreases to $850,000. Cash has a 0 risk weight so risk-weighted assets do not change. Thus, the
CET]1 ratio decreases to 4 percent, the Tier I ratio decreases to 4.5 percent and the total capital
ratio decreases to 8.5 percent.

b. The bank issues $2 million of CDs and uses the proceeds to issue category 1 mortgage
loans with a loan-to-value ratio of 80 percent.



The risk weight for category 1 mortgages with a loan-to-value ratio of 80 percent is 50 percent.
Thus, risk-weighted assets increase to $10 million + $2 million (0.5) = $11 million. The CET1
ratio decreases to $500,000/$11 million = 4.54 percent, the Tier I ratio decreases to
$550,000/$11 million = 5 percent and the total capital ratio decreases to $950,000/$11 million =
8.64 percent.

c. The bank receives $500,000 in deposits and invests them in T-bills.

T-bills have a 0 risk weight so risk-weighted assets remain unchanged. Thus, all three ratios
remain unchanged.

d. The bank issues $800,000 in common stock and lends it to help finance a new shopping
mall.

CET]1 equity increases to $1.3 million, Tier I equity increases to $1.35 million, and total capital
increases to $1.75 million. The business loan’s risk weight is 100 percent. Thus, risk-weighted
assets increase to $10 million + $800,000 (1) = $10.8 million. The CET1 ratio, increases to
$1.3m/$10.8m = 12.03 percent, the Tier I ratio increases to $1.35m/$10.8m = 12.50 percent, and
the total capital ratio increases to 16.20 percent.

e. The bank issues $1 million in nonqualifying perpetual preferred stock and purchases
general obligation municipal bonds.

CET1 and Tier I capital are unchanged. Total capital increases to $1.95 million. General
obligation municipal bonds fall into the 20 percent risk category. So, risk-weighted assets
increase to $10 million + $1 million (0.2) = $10.2 million. Thus, the CET1 ratio decreases to
$500,000/$10.2 million = 4.90 percent, the Tier I ratio decreases to $550,000/$10.2 million =
5.39 percent, and the total capital ratio increases to 19.12 percent.

f. Homeowners pay back $4 million of category 1 mortgages with loan-to-value ratios of
40 percent and the bank uses the proceeds to build new ATMs.

The category 1 mortgage loans with loan-to-value ratios of 40 percent have a risk weight of 35
percent. The ATMs are 100 percent risk weighted. Thus, risk-weighted assets increase to $10
million - $4 million (0.35) + $2 million (1.0) = $10.6 million. The CET1 capital ratio decreases
to $500,000/$10.6m = 4.72 percent, the Tier I capital ratio decreases to $550,000/$10.6m = 5.19
percent, and the total capital ratio decreases to $950,000/$10.6m 8.96 percent.



22. Explain the process of calculating risk-adjusted off-balance-sheet contingent guaranty
contracts?

The first step is to convert the off-balance-sheet items to credit equivalent amounts of an on-
balance-sheet item by multiplying the notional amounts by an appropriate conversion factor as
given in Table 20-10. The converted amounts are then multiplied by the appropriate risk weights
as if they were on-balance-sheet items.

a. What is the basis for differentiating the credit equivalent amounts of contingent
guaranty contracts?

The factors used in the conversion are arbitrary selections from the list of choices approved by
regulators. While a subjective relationship undoubtedly exists between the factors and the
respective credit risks to the FI, no theoretical valuation models were utilized to determine the
specific weights that are used.

b. On what basis are the risk weights for the credit equivalent amounts differentiated?

The appropriate risk weights depend on the counterparty risk to off-balance-sheet activity.

28. Third Bank has the following balance sheet (in millions), with the risk weights in

parentheses.

Assets Liabilities and Equity

Cash (0%) $21 Deposits $176
OECD interbank deposits (20%) 25 Subordinated debt (5 years) 2
Mortgage loans (50%) 70 Cumulative preferred stock 2
Consumer loans (100%) 70 Equity _5
Reserve for loan losses _(

Total Assets $185 Total liabilities and equity $185

The cumulative preferred stock is qualifying and perpetual. In addition, the bank has $30
million in performance-related standby letters of credit (SLCs) to a public corporation, $40
million in two-year forward FX contracts that are currently in the money by $1 million, and
$300 million in six-year interest rate swaps that are currently out of the money by $2
million. Credit conversion factors follow:

Performance-related standby LCs 50%
1- to 5-year foreign exchange contracts 5%
1- to 5-year interest rate swaps 0.5%
5- to 10-year interest rate swaps 1.5%

a. What are the risk-adjusted on-balance-sheet assets of the bank as defined under the
Basel Accord?






Risk-adjusted assets:

Cash 0x21 $0
OECD interbank deposits 0.20 x 25 $5
Mortgage loans 0.50 x 70 $35
Consumer loans 1.00 x 70 $70
Total risk-adjusted assets = $110 =$110

b. To be adequately capitalized, what are the CET1, Tier I, and total capital required for
both off- and on-balance-sheet assets?

Standby LCs: $30x0.50x 1.0 = $15 =$15
Foreign exchange contracts:
Potential exposure $40x0.05 = $2
Current exposure in the money = $1
Interest rate swaps:
Potential exposure $300x 0.015 = $4.5
Current exposure Out-of-the money = $0
= §75 x 1.0 =$7.5
Total risk-adjusted on- and off-balance-sheet assets =$132.50
x 0.045
CET]1 capital required $6.0075
x 0.06
Tier I capital required $8.01
x 0.08
Total capital required =$10.68

c. Disregarding the capital conservation buffer, does the bank have enough capital to meet
the Basel requirements? If not, what minimum CET1, additional Tier 1, or total capital
does it need to meet the requirement?

No, the bank does not have sufficient total capital to meet the Basel requirements. It needs CET1
capital of $6.0075 million, Tier I capital of $8.01 million, and total capital of $10.68 million. The
bank has $5 million of CET1 capital, $7 million of Tier I capital ($5 million CET1 capital and $2
million of additional Tier I capital), and $10 million of total capital ($3 million ($2 million in
subordinate debt and $1 million in reserve for loan losses) of Tier II capital).

If the bank issues $1.0075 million in CET]1 capital, it will need $0.0025 million in additional
Tier I capital, and no Tier II capital. With these additions the bank will have $6.0075 million of
CETI capital, $8.01 million of Tier I capital, and $11.01million of total capital.

A new balance sheet after the issuance of the new required equity is shown below. You will note
that the total capital exceeds the minimum of $10.68 million.



New balance sheet:

Cash $22.01 Deposits $176
OECD interbank deposits 25 Subordinated debt (over 5 years) 2
Mortgage loans 70 Cumulative preferred stock 2.0025
Consumer loans 70 Equity 6.0075
Reserve for loan losses _(D

Total $186.01 $186.01

Does the bank have enough capital to meet the Basel requirements, including the capital
conservation buffer requirement? If not, what minimum CET1, additional Tier 1, or total
capital does it need to meet the requirement?

Total risk-adjusted on- and off-balance-sheet assets =$133.50
x 0.070
CET]1 capital required including capital conservation buffer $9.345
x 0.085
Tier I capital required including capital conservation buffer $11.3475
x 0.105
Total capital required =$14.0175

No, the bank does not have sufficient total capital to meet the Basel requirements. It needs CET1
capital of $9.345 million, Tier I capital of $11.3475 million, and total capital of $14.0175
million. The bank has $5 million of CET1 capital, $7 million of Tier I capital, and $10 million of

total capital.

If the bank issues $4.345 million in CET1 capital, it will need $0.0025 million in additional Tier
I capital, and no Tier II capital. With these additions the banks will have $9.345 million of CET1
capital, $11.345 million of Tier I capital, and $14.345 million of total capital.

A new balance sheet after the issuance of the new required equity is shown below. You will note
that the total capital exceeds the minimum of $14.0175 million.

New balance sheet:

Cash $25.3475
OECD interbank deposits 25
Mortgage loans 70
Consumer loans 70
Reserve for loan losses _(D)

Total $189.3475

Deposits $176
Subordinated debt (over 5 years) 2
Cumulative preferred stock 2.0025
Equity 9.345
$189.3475



H C-BANK €xel tov KATwOL LlooAoylopd o TPEXOUOEC adieg (ekat. eVpw):

Evepyntiko YTOXpeWOELG
Metpntd oto taueio 100 | KataBéoelg 200
2TEYAOTIKA davela 500 | Advela datpameldlkAg 200
Eruxelpnuatika davela 400 | OpoAoylakd ddvelo 500
161 keddAata (kabapr 6€on) 100
>UvoAo 1.000 | Z0voAo 1.000

e Taoteyaotikd davela eival 10etolc ANEewC pPe eTUTOKLO 4% £TNOLWC KAl ETACLEC
TOKOXPEWAUTIKEC TTANPWHEC

e Taemyelpnuatikd davela eivat kKupawvopevou erttokiou (Euribor tpiunvou + 300bps)
OldpKelag 5 eTwy PE TpLUNVLIaio etavakaboplopo (o TpooexXnc KaBopLlopog ETUTOKIOU
oe 3 URveQ)

e Oukatabeoelg exouv peon dlapkela kat duration 3 €1n

e Tadlwatpaneldlka davela eivat 3pnviaiag dlapkelag

e To opoAoylako davelo €xel dlapkela 10 £€tn eTITOKLO ETACLOU TOKOPEPLOioL 5% Kal
TpEXOUCa anodocn 6%

1.1 Mooo sivait to Duration Gap tng C-BANK;

1.2 Mowa petafoAn Tou erutokiou eivat avtiéon yiatnv C-BANK;

1.3 Av ta emitokla petwBouv katd 50 povadeg Baong amo to eminedo tou 2%, Ttola Ba eival
n emnintwon otnv Kabapn ©€on tou I1dpuparoc;

1.4 Av urtoB€coupe otLTo Ml TpoPBAETIEL PElWoN TWYV ETITOKIWY KAl EXEL OAV POV ETIAOYA va
QVTIKATAOTHOEL TIC OHOAOYIEG TIOU £XEL EKOWOEL UE Hla vEA €KDOON. Av €XEL ETLIAOYH avApeoa
o€ opoAoya pe duration 5, 3kal2 etwy, tola €kdoon Ba eméAeye katola Ba Atav n emintwon
NG petaBoAng avtngotny Kabapn B8€on, av OVIWCE Ta ETTOKLA TN CUVEXELA HELWBOUV OTIWG
otnv 1.3;

Amdvnon:

Bpioko tpdta v duration tov oteyastik®v daveiov, M=10, emttdkio=4%. O TOm0C TN¢
duration ywo ypovikn pon (pévta) divet:

1+~ M =5,17 €1n

D= — —
r a+»)" -1

2UVETIWCE, N duration Tou evepyntikoL eivat:

DA=100/1000 x 0 + 500/1000 x 5,17 + 400/1000 x 0,25= 2,6 £1n

(n duration Twyv emixelpnUatikwy daveiwy eivat 0,25 €tn - 1tpipnvo)



H duration twv opoAoywyv eivat (M=10, ¢=0,05, r=0,06):

l+r M(c—r)+1+r
r (1+r)Mc—(c—r)

Emiong n duration twv kataB€oswy eival 3 £€1n kat Twv daveiwy dlatpanellkicg 0,25, apa:

D OpoAoyiag: D= =8,02 £€tn

D.=200/900 x 3 + 200/900 x 0,25 + 500/900 x 8 = 5,18 £1n
Dgap= 2,68 -900/1000 x 5,18=-1,97
Avtiéon petaBoAn yla tnv Tpamneda n peiwon Twy emtokiwy

AE= - (-) 1,97 x 1.000.000.000 x (-0,005)/ 1,02 = -9,7 ekat. Eupw

@¢Aovtag va pelwaoel tnv €kBeaon otov Kivduvo eTitokiou n tpdneda Ba npoomabroetL va
pewoeLtnv DL

Me Bdon tig emidoyeg tng Ba dlaAe€el opoAoya pe duration 2 omtote to DL = 1,83 €.
D.-200/900 x 3 +200 /900 x 0,25 + 500/900 x 2= 1,83 €1

To veo Dgap= 1 kal cuventwg AE= 5 gkat. evpw

AZKHZH 2

H D-Bank eivat swap dealer pe spread 20 bps. Avtaldcel otaBepo evavtl Euribor pe
oldpkela 1 £€10¢ Ye TPUNVIAIEG TTANPWHEG.

[ H onuepwvn kaumuAn arrodocewv tou Euribor €xet w¢ eENG:
3 unvec 6%, 6 unvec=6%, 9 unvec=6%, 12 unvec =6%). Ta emTokla avagpepovral oc eTNala
Bdon ue etrioto avatokiouo |

2.1 Moo eival to swap rate yla 1o avwtEpw swap;

H C-BANK emuBupei va avtiotaBpuioel peplkwg tov kivdouvo emitokiov amo to Duration Gap
pe To mpoiodv plain vanilla tng D-Bank avti va tpoBei og véa €kdoon OLOAOYWYV Kal
amoouPaCn TWV TtaAalwV.

2.2 Ti6¢on mpenel va tapetl n C-BANK oto swap;



‘Eotw 6t n C-BANK cuvamntel avtaAlayn yla avtlotabpion Tou KivdUvou ETILTOKIOU TNG YE
vonto tooo 1000 ekart.
2.3 Moo Ba eival to kEpdog N {nuia tne 3 uAveg* tptv TNV ARén Tou swap);

*[ n kaumuAn arrodocewyv tou Euribor ato xpoviko auto anueio givat emimedn oto 5%]
Av kot po eminedn kapmOAn aroddcewv gival cupPatn pe swap rate ico pe 6%, PTopovpE va
emoAnOevoovpe 0TL TO swap rate gtvar 6% apov TPOTA OVATPOGAPUOGOLLLE TO ETITOKIO GE

tpipmvov avatokiopov (1+ 0,06/4)*-1=6,1%

100= C(1,061)%25 + C(1,061)%5 +C (1,061)%75+ (C+100)(1,061)"

Swap rate = (4x C) /100 = 6% o bid=5,9% ask=6,1%

H C —Bank 0a napet 6éomn moinm évavtt g Dealer bank, yio va avtictafpicst po mbovn
TTAOGCT TOV ETITOKIOV.

Tpeig punveg mpwv ) ANEN tov SWAP 1 a&ia g Kopavopevng TAnpoung eivon ion pe To vonto
1066 1.000 ekat. Evp®d. Mmnopeite va 1o enainfedoete apod 10 emttdkio g ayopds givar 5%
KOl GUVETT(MG KO 1] TANPOUN TOV TOANTY Kot 1) TpoeEdPAnon TG TeEhevTaiog TANpoung Oa yivel
pe 5% ywa éva tpipnvo. Aniadr Va=1.012. 500.000/ (1+0,05/4)=1.000.000.000
H napovoa a&ia g terevtaiog mTAnpoung Tov ayopaotn etvat:

Vi=1.014.750.000 / (1+0,05/4)=1.002.222.222

H tehevtaio «mdinpop» givar pe to 5,9% mov givon to bid (yuo éva tpipnvo).

Ta 2.222.222 givar 10 k€pdog Tov twint (C Bank)



