Chapter 2
Risk Measurement at the

Corporate Level: Economic
Capital and RAROC




e Risk adjusted Return on Capital (RAROC)

Expected net risk-adjusted profit (ENP)

RAROC = : :
Economic capital (EC)

* RAROC was developed by Bankers Trust in the late 1970s,
which 1s designed to solve the problem of evaluating the
performance of traders with different risk profiles

* RAROC has become the industry’s standard way of
measuring risk-adjusted profitability



e Economic Capital: the net value the bank must have at
the beginning of the year to ensure that there 1s a
small probability of defaulting within the year (Table
2-5 default prob.)

Net value = Asset — Liability (equity can be viewed as being
a cushion against default)

EC for Credit Risk
EC for Market Risk
EC for Operating Risk

* Economic Capital 1s also called Risk Capital, which 1s

basically a value-at-risk measure
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e Examples

ROE = £~ 5o
EO

Ag=100 > 1,=6% D,=95 » 1,=5%
(GEtt=1pk w 106) | (1 7R3 & 99.8)

E,=5




Base Case

2 0% 4% 8% 16% (extra risk)
A, 106 101.8 97.5 89

D, 99.8 99.8 97.5 89

E, 6.3 2 0 0
ROE 25% -60% -100%  -100%



Extra Capital

A,=100 > 1,=6%

D,=90 * r,=5%

E,=10

A 0% 4% 8% 16%
A 106 101.8 97.5 89
D, 94.5 94.5 94.5 89
E 11.5 7.3 3 0

ROE 15% -27% -70% -100%



e The Relation between Capital, Risk, and Default

Probability Capital

Risk Default probability ( 1)

* Table 2-4 and Figure 2-1 (Credit-Loss Scenarios)
*Figure 2-2,2-3,and 2-4-(Prob. Dist.-of the payoff-of-assets)



e EC for Credit Risk
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MPL : maximum probable loss
EL : expected loss

UL  : unexpected loss
EC ' economic capital



e M EC~MPL - EL
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* EC for Market Risk (B #F i b "% T 4)

EC = W
(1+71;)
_, income attributed to holding risky asset
D
.

/ 0 profit

W; : maximum probable loss
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* EC for Operating Risk

EC . Loperating

(1+71,)
/ > Income attributed to operations
P >/
0 profit

L

operating



2. RAROC
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. RmkﬂdmmaiRawmonChmud(RAROC)

¢ For aloan asset

ENP A, +F-D,, —OC-L

RAROC =
EC EC
ENP: expected net risk-adjusted profit
F: fee
D,: A -EC

OC : Operating Cost
L : Expected Loss
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o For a trading transaction

ENP AV-OC
EC  EC

RAROC =

AV : Net Change of Portfolio Value
OC : Operating Cost

¢ IfRAROC is calculated on a prospective basis

L — E[L]
AV — E[AV]

¢ The minimum required value for RAROC is called the hurdle
rate, and the actual value chosen is around 12 to 20%
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m Sharcholder value added (SVA)
SV A gives a dollar-based measure of performance

SV A = actual or expected profitability — required
profitability to meet the hurdle rate

¢ For aloan asset

SVA =(Ayr, +F—(A, —EC)r, ~OC—-E[L])-HxEC
o For a trading transaction

SVA =(E[AV]-0C)-HxEC
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