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Overview

n Cross-asset quant research
n Equity-credit modelling
» The statistical approach
» The theoretical approach
» Bridging the gap between vanilla option smile and credit spreads
» The current situation

— Models cannot be fully calibrated
— Measuring the CDS/Vol dislocation

n The Equity-Credit Monitor
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Cross-asset quant research

An overview of equity-credit models
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Equity-Credit modelling: the statistical approach

n A statistical approach can be
used in order to model the link
between equity and credit
instruments

n The changes in CDS spreads can
be related to:

» The stock price

» The ATM implied volatility

» The implied volatility smile
n Simple tools

» Linear regression

» Trend following / Mean reverting
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Implied hazard rate

Alcatel 5y CDS spread
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Alcatel 5y CDS spread vs. Stock
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Pitfalls of the statistical approach

n Backward looking

n Exposed to dislocation risk

» CDS vs. Stock relationship undergoes regime changes
» CDS convexity depends on volatility environment

» 2 variables may not be enough
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EQUITIES

CREDIT

Using our multi-factor Top-down Model

Betas to risk factors

Variance explained

Dollar Equities Liquidity Inflation EU/US Dollar Equities Liquidity Inflation EU/US Alpha
EuroStoxx 50 -13.10% 26.64% 23.13% 8.28% 5.62% 14.56% 36.94% 26.25% 1.71% 0.28% 20.27%
S&P 500 -12.75% 29.65% 12.50% -0.47% 3.69% 11.76% 51.98% 8.93% -0.01% 0.16% 27.18%
Footsie 100 -12.65% 27.46% 18.35% -12.78% 13.01% 14.79% 39.34% 15.17% 3.69% 1.40% 25.60%
Nikkei 225 -8.77% 30.74% 16.41% -18.99% 11.49% 2.26% 48.10% 11.13% 6.65% 1.38% 30.47%
Hang Seng 17.61% 15.98% 26.03% 21.88% 16.06% 24.04% 12.52% 23.01% 6.59% 2.03% 31.80%
VIX index -6.57% -28.16% 23.06% -17.48% -8.34% 25.10% 26.93% 17.71% 5.31% 0.79% 24.16%
S&P Fins/S&P 500 4.90% 17.96% -22.09% 21.29% -37.48% 48.59% 8.50% 8.40% 2.26% 4.87% 27.38%
S&P 600/S&P 500 26.99% -4.01% -8.12% 8.81% -4.57% 59.31% 1.50% 3.20% 1.36% 0.17% 34.47%
iTraxx Main -1.86% -27.711% 15.35% 18.46% -12.85% 54.50% 2717% 3.60% 1.02% 1.70% 12.01%
iTraxx X-Over -4.38% -29.43% -5.76% 1.13% -26.52% 13.65% 51.44% 0.74% 0.14% 8.02% 26.01%
CDX IG -8.75% -26.18% 16.62% 42.73% -19.29% 11.54% 30.77% 6.50% 22.76% 3.90% 24.52%
Credit US/EUR -12.72% 735%  -4.95%  2523%  -26.44%|  14.14% 3.29% 0.39% 3.06% 3.61% [ EEBI4
Credit Fin/Non-Fin 7.75% -18.86% -0.76% 52.64% -32.62% 11.54% 27.48% 3.83% 26.53% 2.22% 28.40%
Credit XO/IG -3.78% 8.26% -44.16% -38.65% -19.27% 14.57% 9.70% 35.84% 10.08% 4.01% 25.80%
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Equity vs Credit opportunities

LONG-TERM FAIR VALUE HIGH-FREQUENCY TRADING SIGNAL
Price Fair value Fair value SYE:resatgtto.w Hi/Lo P SEelE ?.::vcci;.r;ge ...1m change Falr..‘.ﬁ?vlt:igr;;:a P SEHeIE
EuroStoxx 50 2977 2666 10.4% 21.6% --—--—-- [----- Y -1.18% W 4.00% & -1.03% W -0.24
S&P 500 1136 1038 8.69% 25.8% - [----- Y -0.03% = 2.69% & -0.63% N
m Footsie 100 5499 4599 16.4% 24.0% --—--—-- [----- \% -0.43% W 451% & -0.73% W 0.46
~ Nikkei 225 10879 9732 10.5% 22 e [----- Vv 1.85% & 7.63% & 0.08% &
g Hang Seng 22327 20687 7.34% 55.2% ------ |----v- 021% & 1.94% & 0.10% & 0.08
w viX index 18.25 21.31 -3.06 2R 8IRV=====[-==—== 118 -3.34 W 0.68 &
S&P Fins/S&P 500 0.30 0.39 -33.4% 6.55% ------ [--v--- -0.12% W 0.25% & -0.56% = 0.19
S&P 600/S&P 500 0.30 0.35 -18.9% -0.27% ------ [---v-- -0.11% W 1.00% & 057% &
iTraxx Main 68.00 79.99 -17.6% -59.5% Vv----- [------ -1.20 -3.40% W -16.0% W -0.78% W
- iTraxx X-Over 392.00 485.90 -24.0% -58.2% | 241% W -19.1% 2 -0.69% N
E CDX IG 78.00 113.55 -45.6% -58.1% | -4.43% W -17.9% W -1.00% =
5 Credit US/EUR 1.15 1.25 -9.07% 3.46% ---V--|------ -0.68 -1.24% W2 -2.69% W 0.05% &
Credit Fin/Non-Fin 1.68 1.77 -5.73% 34.0% ----V-|------ -0.44 -9.76% W -11.4% 2 -0.29% W
Credit XO/IG 5.76 6.07 -5.38% 3.22% ---V--[|------ -0.82 584% A -22.5% W 0.09% & 0.58
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Equity momentum is overdone

Momentum
overdone

— S&P 500 —— Long-term model
—MA50 MA200
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Credit spreads are roughly fair valued

Momentum starts
earlier than equities
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But credit surprise index is rising

1.6 — Equities —— Credit —FX

Surprise index
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Some detailed results

EQUITY LONG-TERM FAIR VALUE HIGH-FREQUENCY TRADING SIGNAL
Price Fair value Fair value SY':arresat:'tto'W Hi/Lo EPEEDRS '.)..:\:vccel1;.r1'ge ...1m change Falr..‘.l‘lell::'n:r;;e CPEEDRS
EuroStoxx 50 2942 2814 4.37% -0.81% 0.85 0.38% & 1.13% & -0.25% W 0.96
DJ Banks 223 213 4.66% 0.94% 0.97 041% & 1.68% & 0.01% & 0.41
MSCI Europe 923 83.4 9.61% 454% 0.94% 7 292% 2 -0.09% s-
© MSCI Eu. SmallCap 177 159 10.1% 12.5% 1.24 273% & 6.47% A 0.71% &

I-I:JI MSCI Emerging Eu. 499 478 4.14% 7.96% 0.44 183% & 521% & 207% & -0.18
VDAX Index 17.6 15.0 2.59 -3.21 0.89 0.75 & 027 & 033 & 0.78
DJ Banks/ Stoxx 50 7.59% 7.49% 1.31% 1.76% 0.19 0.03% & 0.55% & 0.26% & -0.31
MSCI SmallCap / Eu. 191% 190% 0.59% 7.57% 0.12 177% & 3.45% A 0.80% &

S&P 500 1186 1073 9.57% 6.40% 1.45% & 3.56% & -0.13% N
S&P Banks 363 348 4.10% 12.9% 0.69 417% & 711% & -0.43% W

«» S&P 600 SmallCap 371 354 4.44% 11.4% 0.69 2.86% & 3.58% & 059% &

> VIX Index 16.5 20.0 -8.49 -5.2 -1.43 111 € -2.09 N 012 2
S&P Fins/ S&P 500 30.6% 32.2% -5.32% 6.09% -0.87 2.68% & 3.42% & -0.31% N
S&P 600 / S&P 500 31.2% 32.7% -4.77% 4.72% -0.49 1.39% & 0.02% & 0.72% &

CREDIT LONG-TERM FAIR VALUE HIGH-FREQUENCY TRADING SIGNAL
Price Fair value Fair value SVI::resatadrtto-W Hi/Lo S CONE f.::vcceh;.n-ge ...1m change Falr..‘.,svl::l:r;;; ZSCOE
iTraxx Main 82.50 76.37 7.43% 10.0% 1.06 5.26% & 837% & 2.41% W
iTraxx X-Over 434.00 440.91 -1.59% -6.28% -0.14 1.74% & -1.81% W -1.57% W

2 CDX IG 87.00 93.93 -7.96% 0.10% -0.63 -1.24% W 0.12% & -2.73% N

O SubFin 157.50 14418 8.46% 16.1% 0.53 724% & 177% & -2.14% 2
Germany CDS 33.00 24.50 25.8% 25.2% 1.17 4.76% P 29.4% & -3.73% N
Japan CDS 72.00 54.35 24.5% 6.29% 0.98 6.67% A 274% & 1.11% N

» Main curve 12.25 12.37 -0.12bp -5.37bp -0.07 -3.07bp W -3.70p N 0.48bp &

2 X-Over curve 16.00 -12.78 28.8bp 7.63bp 1.41 -1.380p 8 2.06bp A 1.27bp »

g CDX IG curve 17.00 14.53 2.47bp -5.43bp 0.47 1.41bp & 0.41bp & 0.61bp &
SubFin curve 5.50 8.68 -3.18bp -6.23bp -0.64 -4.6bp W -2.29pp W 0.09bp &

« Adjusted basis -2.04 -8.16 6.12bp 4.06bp 1.18 2.020p & -0.14bp N -0.54bp W

E High yield/IG 5.26 577 -9.74% -14.8% -1.34 -3.35% N -9.39% N 0.86% &

& Financials/NonFis 1.91 1.66 13.3% 5.53% 1.08 1.88% & 8.63% & -0.09% =

@ US/EUR 1.05 1.14 -7.85% -9.01% -0.60 -6.17% N -7.62% W 0.15% &
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Trade idea: Buy CDX protection / Sell SX5E vol

—— CDX IG —— VDAX Index
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Equity-Credit models: the big picture

Equity
market Financial Hid‘:f? Credit
. moae
. market
Equity analysis parameters
derivatives
) Jump-to- Market
Stock price, Capital defzult value of
volatility surface structure CDS
Fair value +
Equity-credit orebs
Pricing pricing model -
model
Market vs.
A Model
differential

h 4

h 4

Hedging Relative value

Application

Calibration per issuer at market level
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Putting the pieces together

Signals

Model-based\

S2C model /

indicators

Trade ideas

> Equity-credit <

Long/short CDS
Indices

Statistical N

SHARP model
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Tactical beta trading
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Capital arbitrage
Curve trades
Basis trades

Credit research
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Relating the intensity of default to Equity prices

n The model we introduce now relates directly default risk to
Equity prices.

Alcatel: implied default risk vs. stock price Log-default risk is a linear function of stock price
35%T O Before March 2003 0.0 i } } t i
¥ 80%T O Since March 2003 -0.5 ! 2 3 4
E _ 25% 3 1.0 4+ O Before March 2003
S = = IR 2 ey I
S 3 20%T QIR ax 1.5 O Since March 2003
O > : 5 £ .2
° (S == 1
s & 15%T 23 » = 2.0
2 2 g ¥ Q3
22X 10%+ O o ..g 25 T
£ < S
p 5%+ " , °%° 30T
8 ) °
o 0% : : : : | - 8ST
0 5 10 15 20 25 -4.0 +
Equity price loq of equity price
Source: SG Credit Research Source: SG Credit Research

n Empirically, there is a strong relationship between CDS-implied
default intensity and stock price.
B SOCIETE ceneRaltiag the log of default risks and equity, the relationship is linear
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A simple relationship

n This suggests a simple way to model the relationship
between credit risk and equities:

» define the log-intensity as a linear function of the log-stock price

_b
A(t) = G

» o = a scale parameter
» b= a credit-equity sensitivity coefficient

n There are a few more points the model should take into account:
» Pure credit component
» Trend effect on the stock market
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The EC-Hedge model

n This leads us to a more complete relationship

b
(S e )a

Alt)y=a+

» U= growth rate of debt
1 Risk decreases only when stock price increases faster than debt
1 Standart assumption: p = Swap rate (or any riskless rate). Risk decreases
only when equity yields better than money market
» a = pure credit component
1 This parameter is fixed arbitrarily at 0.1%. If recovery rate at default is
assumed to be 40%, this leads to a 6bp minimum credit spread.

n Assumption on the dynamics of the stock price.
» Simplifying assumption: volatility of the stock price is constant.

n Loss rate in the CDS in case of a default (60% on Senior debt)
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Hedging a CDS with an equity

n Case study: Alcatel 5Y CDS vs. stock

Alcatel: theoretical relationship between CDS spread and stock 4 EStimated on current market
price data, the model helps simulate
24007 Model O Historical data the CDS Spread as a func.;tlon
2000 T of how the stock price might
greeoT change
a12007 » It fits well with past market
g 800y data
400 1 » It incorporates more recent
0 l i
. M 2 0 and forward-looking market
Equity price data,
Stock price = 13.75€, Sy CDS = 168bp, IM ATM put volatility = 41.5% 1 inCIUding the Current EqUIty

Source: SG Credit Research

implied volatility
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Long CDS/ long Equity

n Traders can buy 100€ 5y CDS protection and invest 10.4€ in stock
in order to hedge directional risk.

Hedging the CDS using equity: long CDS / long equity 4 AS eStimated by the mOdel,
e the marked-to-market gain of
el the arbitrage is a convex
1€ | function of the stock price.

5 o€ » Therefore, the transaction
AL would benefit from a sharp
‘€ change in equity price,

] whatever its direction.
0€ w \ \ \ \ \
0 5 10 15 20 25 30 » In the case of AlCatel,
Equity Price 1 a 30% decrease in equity would
CDS nominal is 100 €< . . .
Source: SG Credit Research bring an up-front gain as high

as 4% of CDS nominal.
1 A 30% rise would bring a 2.5%
gain.
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Estimating the scale parameter

n The scale parameter (the a) quantifies how sharp changes in stock

price influence credit spreads
» The greater the extreme risks, the more extended the region in which by
contrast the equity-credit relationship is not influenced by the a, and
therefore the lower the impact of this parameter on hedge ratios
» Scale parameter is closely linked to gamma

Hedge ratio is higher when scale parameter ... as scale parameter impacts mainly extreme
increases, but this effect tends to be smoothed... risks
259 - Preussag 1600 - alpha = 1
= Ericsson
5 1400 A —D
20% 4 France Telecom
2 _ _ - 1200 4 2.5
= — ©
o ®© _— .
= £ 15% _ g 1000
s & // @800 -
o < %+ -
3 Q 10% g 600 Current
-;- © 594 / 2 400 A stock price
g 200 A -
w 0% t t | 0 T T T ]
0 1 2 3 0 10 20 30 40
Scale parameter Equity price (€)
Source: SG Credit Research Case study on Ericsson

Source: SG Credit Research

SOCIETE GENERALE

Cross Asset Research



Estimating the scale parameter

n Convexity in the 100bp-200bp

drea

» an estimate at 2 is quite in line with
observation on an issuer whose

spread has been on average around

100-200bp

400

350
- 300
I

@ 200
a 150
> 100

50

5y CDS

Rolls-Royce

100 200 300
Equity price

against log stock

Regression of log spread
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Case study: Alcatel

n Hedging strategy leads to a strong reduction in volatility

n Positive trend on a short CDS/ short stock:
» Credit outperformance
» Capital increase

o= Short CDS === EC-Hedge model Firm value model

20% T

10% A

0%

-10% 1

-20% T

-30% 1

Total return (% of CDS nominal)

-40% L
04/02 07/02 10/02 01/03 04/03 07/03 10/03 01/04 04/04
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Backtesting analysis

n Backetsting on a basket of 110 €
issuers

n We first test the stability of the

1.0% T

equity-credit sensitivity parameter .
» our choice for the scale parameter Z el
may be too high indeed 8%
8L 04%
» However, a lower scale parameter £% .l
would lead to a lower hedge ratio that 2

may not be able to offset spread 0.0% . ; . ,
Changes during a crisis 04/02 10/02  04/03  10/03  04/04

n Firm value approach: delta is too

high during the 2002 crisis Short equity, firm
8% T value model
=====_Short equity, EC-
6% T Hedge model
— Short CDS

4% +
2% T

0% A
2% T

-4°/o -
04/02 10/02 04/03 10/03 04/04

Total return (% of CDS nominal)
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Final verdict

n Hedging strategies help to stabilize performance and keep it bounded
within a reasonable range

n Compared to a standard firm value model, our EC-Hedge model brings
a significant improvement to the efficiency of hedge ratios.
» A key point here is its ability to take profit from information brought by
equity options

6% T
5%t
40/0 T
3%+ = EC-Hedge
2% 1 model

1% e Short CDS
0% s
_1 O/o -
'20/0 1
_30/0_
'40/0 T
_50/0 -
04/02 08/02 12/02 04/03 08/03 12/03 04/04

Firm value
model

Total return (% of CDS nominal)
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CDS vs. Stock: modelling a changing relationship

n Sta n d a rd fi rm Val u e 140 - 0O Before 2007 credit crunch
mOdeIS do not captu re 120 | O After 2007 credit crunch

CDS’ convexity
n A smile model is

necessary...

n ... with enough flexibility o oo m 5 “
to adapt to changing
markets

Low Vol
High Vol
Before 2007 credit crunch .
[ Smile model
200 1 - AGaussian model T 140
180 7 OEmpirical data -+ 120
160 -
140 - T 100
120 10 After 2007 credit crunch ,
W Smile model
100 - 200 4 — 140
- 60 A A Gaussian model
80 1 180 -
A OEmpirical data T 120
60 | 140 160 N
40 > 140 T100 F
nEAn " @ 120 | A a
20 4 a A - 80 o
0 ; 0 © 100 4 A 5
] A 1 60 2
10 15 20 25 30 35 40 3 80 - 'A ‘5-_
= 60 A g ta §
40 [ l .
20 4 + 20
0 T 0
10 15 20 25 30 35 40

Stock price
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Equity-Credit modelling: the theoretical approach

n Merton-like frameworks can be used to model a « default » event
through a set of scenarios on the stock price

» The default threshold can be linked to the company’s debt

Scenario 1 Scenario 2 Scenario 3 Debt

o WN\W
/ Amount paid

o to investors
100% - ‘ No default

The default threshold is hit

An unexpected default occurs

0%

Time (years)
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A first simple Equity-credit model

n A first simple model makes the company’s Firm value a Black &
Scholes process with jumps

» Let us denote by p the trend, o the volatility, and A the intensity of the jump

n With a constant jump intensity, the survival probability can be
obtained with closed-form formulas as the price of a binary down-
and-out option

Asset initial value

Default point ﬂng fornD—Fair CDS Spread

Equity implied volatility
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Pricing power: constant jump intensity model

n With a constant jump intensity, the model does not fit extremely
well to market data

Market sprea

itself depends on spreads

Investment grade

Valeo

o)
Air I§r9ance
o O Imerys
(o)

o)
Telenor

50 100 150
Model spread (bp)
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Market spread (bp)

» Model underestimates the steepness of the equity volatility smile
» Hard default risk should increase with credit spreads

» This makes the model recursive: spreads depend on hard default risk, which

1000 A X-Over
BH Paso
800 A1 fo)
Invensys
(o)
600 - .
Fiat
° o © Colt  phodia
400 4 o Corus
o Oo
o o O Alstom
200 4 M-Real Oyj
&o
0 1 ) ) ) 1
0 200 400 600 800 1000

Model spread (bp)
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Equity-Credit modelling: another attempt

n The Market cap of the company is defined as the price of a call option
on the firm value with a strike equal to the default point at maturity

» This allows calibrating the initial value of the Firm value V,

n Standard equity options are compound options on the Firm value

» This allows calibrating the Firm value volatility o\, and hard default rate A to the
implied volatility and to the volatility skew

Call option with
strike = D » Market Cap
barrier = DP
V A
0
Log-normal
0. ?{ process with ‘l]} V
\% .
jumps t
A N
S
/ g
£ Compound -
S option » | Call & Put prices
! PDE
y
SOCIETE GENERALE > time
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Pricing power: stochastic jump intensity model

n The pricing power is improved, especially in the Investment grade
universe

» Relating the hard default to the distance to default allowed a better pricing of

tighter spreads
Alcatel R *
140 - & Thomson *
120 4
L J
100 4 ¢ STM TUI
E o o ¢ W ’
;n.’ 80 - ’,“ ¢ ¢ & BA
TR . * e * ABB
= ot e o 0"
RSP R
40 1 s 3.““‘. % .  Philip Morri
. . e o & o hd . p oS
n Main issues 0] 3 YoudetS *
‘.0 g&? te .
H . L Toqpar ¢ , , =
» Weak link to balance sheet dat: " o 100 150

Market spread

» Poor pricing of the CDS curve

» Poor modelling of the CDS convexity
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Cross-asset quant research

The S2C model
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Introducing the S2C model

n Local volatility: projected Heston model

» Understanding the vanilla option smile

n Adding jumps...
» ... to understand CDS spreads

n Calibration challenge

0, : initial volatility —————

VOLATILITY
PREMIUM

Local

Volatility] 9= long-term volatility

pn . correlation and vovol

\ DEFAULT

PREMIUM

A jump intensity
& ¢ soft default threshold Jump

CDS
STATISTICAL
VALUE
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S2C has separate smile dynamics for equity and credit

Balck & Scholes equivalent volatility

REDIT EQUITY EXOTI . g .
¢ cumeoTies IS n We need two distinct smile

58% ==S52C implied volatility skew -
k & Equity implied volatility skew co m po ne nts -
53% A \
awn \\ » One for vanilla equity options...
43% - . . .
] » ... and one for credit derivatives
33% -
28% T T T T )
20% 40% 60% 80% 100% 120%
(Default ) Option strike
Crash put Credit Default Swap
A Protection A
\ payment
\ |
. <> !
\ |
N Default 1
\thleshold Spot 1
|
Crash-put v v v v v
premium CDS
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Some features of the S2C model

n Locating the inflexion point in CDS curves

CDS curve sensitivity

200 1-3y
3-5y
- 150 1 5-10y
n Estimating CDS’ convexity
E 04 //\~
§ 0,/0 10% 20% 30% 40% 50%
n Relating to fundamental analysis 8 ol

-150

» Default threshold vs. Net Debt / EBITDAR * Soft Default threshold

» Jump intensity vs. Liquidit ratios

Delta-hedged profile
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Fitting the model — June’09

n CDS spreads and volatility have
been well correlated since the
beginning of 2008

» Consistent with a high-volatility regime

n Following Lehman’s failure, the
jump in volatility created a sharp
equity-credit dislocation

» Statistical models provide a biased
quantification of the dislocation

» Equity-credit models are more difficult to
calibrate to both vanilla options and CDS
curves
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Quantifying the CDS/Vol dislocation

n Following Sep-08 dislocation, the S2C model doesn’t provide a perfect
simultaneous fit to both vanilla options and CDS curves

» Similarly to the statistical approach, volatility is found too high

» The model can be calibrated to CDS curves only and used to value theoretical
volatility levels in a second step
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n Our conclusion

» The base level of volatility is too high but the volatility smile is too flat. This means
credit overweighs extreme events compared to vanilla options.
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Conclusion

n A statistical approach to equity-credit gives a good indication for
hedge ratios but suffers from market dislocations

n Flexible equity-credit models can capture information from vanilla
options and CDS spreads and adapt to changing environments

n The current situation doesn’t allow to properly calibrate an equity-
credit model

» CDS-implied volatilities are much lower than market volatilities...

» ... but CDS-implied volatility smiles are much steeper
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Cross-asset quant research
December 2008

The Equity-Credit Monitor

Inside the S2C model
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The S2C model in practice

Sensitivities
& prices

List of companies  Market inputs

Model outputs Model signals Timing indicator
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1) Market inputs

n CDS Spreads & volatility smile
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2) Model outputs

Market model
where the CDS spread

financial ratios?

Default threshold & Financial ratios

! Calibration results
should be trading based on Is it possible to explain both CDS
spreads and volatility ?

Volatility signals

¥ |Model-market ™

Default barrier [Xstc ™ | Net Debt/EBITDA [ma ™ | Net Debt/EBITDA [ac ™ | 52C CDS spread ¥ |CDS Market-moc ™%
T A2
5.0z
5.0z
5.0z
2594 872
5.0z
5.0z
3667 1432 5.16 206 426
5.0z
14 48 273 1.1 75 25
22 643 7.00 7.27 415 -0
10,992 091 2.84 75 -24
18802 4.99
T4 3.57 191 -109
36 405 14.19 .22 443 m
10,27 0.52
5.0z
5.0z
5.0z
796
15183 310 147 64 27
1481 291 147 64 23
4917 2085

SOCIETE GENERALE

Cross Asset Research

Market volatility ¥ | 52C volatility

41103 4127
38 44 3823
4017 4017
41,4632 41453
8369 T8.51
64 55 57102
64 55 59,095
[ it 632
52 81 48 26
2937 3382
48 603 49952
30205 3209
TE.09% GB.FT
3655 3654
6091 56 47
65 255 55 08
41,28 41.063%
41,28 4123
4928 45 98
45 605 A5 412
28 62 28 53
2862 28 53
156163 161. 565

-0
-0.9%
-0 4%
-03%
-0 4%
-4 9%
=303

2.6
-3.5%
2.Tx
1.9
0.3

-4.3%
-0.9%
-2 4%
-B.Tx
-0.5%
-0 4%
-2 6%

0.0z

-1.9%

-1.93
19,03

Credit Research — December 2008 m



3) Model signals and timing

Market model

results
based on financial ratios
(S2C model spread)

Volatility signal

if we can’t explain both

Timing indicators
_A—

—

CDS and equity smile

Market Timing (\Weekly changes)

SG Credit research
recommendation
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4) Sensitivites

n All the model sensitivities:

» Delta
expressed for a €1 movement in the stock

» Gamma
» Vegas
» Jump-to-default

n Some other useful data:

» Option prices
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Last update: sell CDS

Reference entity |+ | Ticke ~|Sector | »|CDS 5Y| ~ | Market vol| ~|S2C vola{ v | Fundament v |Fundamen ~ [Market C v | Stock price| ~ | Volatility | v |

Telecom ltalia TITIM  Telecom 91 29% -6 -3,8% 5,2%
Prosiebensat1 Media PSM GF Media 547 43% -28 3,5% 4,0%
Stora Enso STERYV IlIndustrial & Building Mat 286 34% 6 -1,8% 11,4%
M-Real MRLBV Industrial & Building Mat 891 43% -41 -2,5% 14,8%
Banca Monte dei Paschi di SienBMPS I\ Financials 93 24% -16 4,8% 0,8%
Banca Monte dei Paschi di SienBMPS I\ Financials 66 24% -5 4,8% 0,8%
Banco Comercial Portugues BCP PL Financials 73 27% -4 2,1% -1,4%
Rhodia RHA FP Chemical & Pharma 342 35% 0 -0,5% -6,1%
Banco Comercial Portugues Sut BCP PL Financials 114 27% -16 2,1% -1,4%
Seat Pagine Gialle PG IM Media 1076 53% 1 7,6%

Colt Telecom Group TeC GR Telecom 149 30% 0 0,7% -3,2%
Sol Melia SOL SM Travel & Leisure 378 37% -20 -3,6%

Hannover Re Sub HNR1 Gl Insurance 70 25% -6 -4,5% -2,5%
CIR CIR IM Consumer Goods 325 30% -15 1,1% -1,5%
TUI TUN GR Travel & Leisure 788 50% -99 4,1% 14,0%
Hannover Re HNR1 Gl Insurance 51 25% -1 -4,5%

Unicredito Italiano UCG IM Financials 77 34% -10 -2,9% 11,1%
Intesa San Paolo ISP IM Financials 52 29% -1 0,0% -4,4%
Intesa San Paolo Sub ISP IM  Financials 82 29% -8 0,0% -1,9%
Generali Sub G IM Insurance 74 24% -16 -2,0% -1,2%
Ahold AH NA Retailers 72 22% 2 -0,9% -0,9%
Unicredito ltaliano Sub UCG IM Financials 115 34% -18 -2,9% 0,4%
Fresenius AG FME GR Chemical & Pharma 164 23% -10 -0,6%

Havas HAV FP Media 186 34% -35 5,2%
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SG leader in Global Cross Asset Research
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IMPORTANT DISCLAIMER

IMPORTANT DISCLAIMER: The information herein is not intended to be an offer to buy or sell, or a solicitation of an offer to buy or sell, any securities and including any expression of opinion,
has been obtained from or is based upon sources believed to be reliable but is not guaranteed as to accuracy or completeness although Société Générale (“SG”) believe it to be clear, fair and
not misleading. SG, and their affiliated companies in the SG Group, may from time to time deal in, profit from the trading of, hold or act as market-makers or act as advisers, brokers or
bankers in relation to the securities, or derivatives thereof, of persons, firms or entities mentioned in this document or be represented on the board of such persons, firms or entities.

Employees of SG, and their affiliated companies in the SG Group, or individuals connected to then, other than the authors of this report, may from time to time have a position in or be holding
any of the investments or related investments mentioned in this document. Each author of this report is not permitted to trade in or hold any of the investments or related investments which are
the subject of this document. SG and their affiliated companies in the SG Group are under no obligation to disclose or take account of this document when advising or dealing with or for their
customers. The views of SG reflected in this document may change without notice. To the maximum extent possible at law, SG does not accept any liability whatsoever arising from the use of
the material or information contained herein. This research document is not intended for use by or targeted at retail customers. Should a retail customer obtain a copy of this report they
should not base their investment decisions solely on the basis of this document but must seek independent financial advice.

Important notice: The circumstances in which materials provided by SG Fixed & Forex Research, SG Commodity Research, SG Convertible Research, SG Technical Research and SG Equity
Derivatives Research have been produced are such (for example because of reporting or remuneration structures or the physical location of the author of the material) that it is not appropriate
to characterise it as independent investment research as referred to in European MIF directive and that it should be treated as a marketing material even if it contains a research
recommendation (« recommandation d’investissement a caractére promotionnel »). However, it must be made clear that all publications issued by SG will be clear, fair, and not misleading.
Analyst Certification: Each author of this research report hereby certifies that (i) the views expressed in the research report accurately reflect his or her personal views about any and all of
the subject securities or issuers and (ii) no part of his or her compensation was, is, or will be related, directly or indirectly, to the specific recommendations or views expressed in this report.
Notice to French Investors: This publication is issued in France by or through Société Générale ("SG") which is authorised by the CECEI and regulated by the AMF (Autorité des Marchés
Financiers).

Notice to UK investors: This publication is issued in the United Kingdom by or through Société Générale ("SG") London Branch which is regulated by the Financial Services Authority ("FSA")
for the conduct of its UK business.

Notice To US Investors: This report is intended only for major US institutional investors pursuant to SEC Rule 15a-6. Any US person wishing to discuss this report or effect transactions in
any security discussed herein should do so with or through SG Americas Securities, LLC (“SGAS”) 1221 Avenue of the Americas, New York, NY 10020. (212)-278-6000. THIS RESEARCH
REPORT IS PRODUCED BY SOCIETE GENERALE AND NOT SGAS.

Notice to Japanese Investors: This report is distributed in Japan by Société Générale Securities (North Pacific) Ltd., Tokyo Branch, which is regulated by the Financial Services Agency of
Japan. The products mentioned in this report may not be eligible for sale in Japan and they may not be suitable for all types of investors.

Notice to Australian Investors: Société Générale Australia Branch (ABN 71 092 516 286) (SG) takes responsibility for publishing this document. SG holds an AFSL no. 236651 issued under
the Corporations Act 2001 (Cth) ("Act"). The information contained in this newsletter is only directed to recipients who are wholesale clients as defined under the Act.

IMPORTANT DISCLOSURES: Please refer to our website: http://www.sgresearch.socgen.com

http://www.sgcib.com. Copyright: The Société Générale Group 2009. All rights reserved.
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