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Preliminaries
Our probability space?, F, F, P), are driven
by aLévy process

Thefiltration F = (F;)o<:<, IS @assumed to be the
natural filtration ofL.

A Levy procesd. = (L;)y<i<, hasindependent
andstationary increments

Thejump procesa\L = (AL;,t > 0) associated
to a Levy process is defined yL; = L; — L;-.

ThelLévy measure satisfies

/ z|*v(dx) < oo, v(dr) < oo.
2| <1 2| >1

—-p.3/21



Preliminaries
o, 1S the volatility of the total assetd.
1, = H9 — €1s the nett expected returns an
o, 1S the volatility of the total equityF.
1. 1S the total expected returns @n
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Bank’s profitability measures

Let A" = (A}, t > 0) be the Lévy process of the
return on assets(ROA) then

Net Profit After Taxes
Assets

Let E" = (E],t > 0) be the Lévy process of the
return on equity (ROE) then

ROA (A") =

Net Profit After Taxes

ROE(E) = Equity Capital.
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Problem Statements

To find the model that explain the dynamics of
thereturn on assets(ROA) the best.

0 find the model that explain the dynamics of
thereturn on equity (ROE) the best.
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The Stochastic Banking Model

Our bank balance sheet:

Value of Assets(A) = Value ofLiabilities (I)
+ Value of Bank Capital (C).

For the balance sheet identity (1), we can choose
A= M+ Ry + 5+ By; Ty = Dy

whereA, R, S, B andD are the value of the
corporate loans, reserves, marketable securities and
treasuries and face value of the deposits, respectively.
The value of the bank capital; = (C;,t > 0) Is
constituded as follows

Cy = Ei+ Oy
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Black-Scholes model

We can express the dynamics of the value process of
the:

TAs A, by means of the SDE

dA, = A, | pgdt + aadzﬂ |

for the bank capital C' = (C;,t > 0)
dO; = rexp{rt}dt, Oy >0

and:

dE, = B {ﬂedwaedzﬂ
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Merton’s model

In Merton’s model we get thdec
Lévy procesd. = (L;)p<i<- INtO

Ny

ompositiomf the

Li=at+35Z+» Y, 0<t<r

1=1

where

(Z¢)o<t<r IS @ BM with standard deviatioh > 0,

(Ny)¢>0 IS @ Poisson proces

S counting the jJumps

Y; ~ N(u, %) are jumps sizes and= E(L1)

Puto? = 50, andu® = (i, -

- aoy,)

Puto? = 50, andu? = (u, -

- ao,).

—-p.9/21



Merton’s model

The dynamics of the value process of the
TAS A,

Ny
dA, — A, {,ﬁdt + oMz + oad]> Y;]} |

1=1
Bank capital:

Ny
iE, = E, [MEdt +0PdZE + o]y YZ-]}

1=1

Net profit after tax:

N¢
dlli' = 0.4 {,LLEdt + OEdZtE + aed[z YZ]} s
1=1
(SST GXD{Tt}dt, _p. 10121



Dynamics ROA: Merton’s case
A4} = 47| (8B (0" {(o" 02z — o2} +
(04 — A )Y PR, + 567“Ot}) dt

Ny
+ (d[z Y6 Eyo " {o%0,dZ — o,}

1=1

+ [P 6.0" E, )de + ([H?]_10E56Et + o%0,dZ —

+ 0. BB YdzE {0 0,dZ — 0,)
Ny

5., [Hg]—laEaAdZ;“) >y
i=1

— 0, dZA — 5. 0GB dZF dzﬂ .

Oq
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Dynamics ROE: Merton’s case

dET = E [ ([H;’}]‘l{éeEtuE + 6,10,
+ 0B, (07)*{2(0")? 4+ 02dZ — 07}
—66Et(aE)2} + (0B — e + ag)dt

+ ([ 0" B, — ae) dzF

Ny
+ ([H?’]_laEéeEt — 0e + ZOEaedZtE)d[Z Yi]
—1
+ (5€EtaE{20EaedZtE — 0.}

0



Dynamics ROA: BS case

Special case wherd.; = Z; I.e.

AA] = A7[{o? = o+ ()7 (epte By + 557 0) Yl
+ M Y6.0.E, dZF — o, dZtA
— 0,0,0.E, 11! dZtE dZﬂ .
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Dynamics ROE: BS case

dEr = EI [([042 e+ [Hj}]‘l{éert o
—56Et(06)2}>dt

+([H?]—10656Et — 0@> dZtE} .



Heston model

Thestochastic processe®r the ROA/ROE process
and the variance process.

dsS
?t — U dt + £/ V¢ dWlt
t

dvy = k(O —v)dt + &y/ve dWoy
dWo = pWi 4 E/vedWoy
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Numerical Examples: ROA
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The parameter choices

Parameter Simbol | Value
\olatility of £, O¢ 2.55
Total expected returns ok, Lbe 0.12
Value of net profit after tax [} | 16878
Dividend payments on E O¢ 0.05
nterest and principal payments on|O o, 1.06
nterest rate r 0.06
Subordinate debt O, 135
Bank equity E; 1164
Volatility of A; Ta 0.22
Nett expected returns ofy Lbg 0.01

Figure 2.Parameter choices for the ROA simulation..
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Black-Scholes

The dynamics of ROA using the Black—Scholes model
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Heston
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Ongoing Research

Descriptions of the dynamics of the other
measures of bank profitability.

A comprehensive financial interpretation of the
results.
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