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Implied vol Real. vol Imp / real Implied vol Real. vol
(%) 1w chg 1mchg (%) 1w chg 1mchg vol ratio 1w chg 1m chg (bp/day) (bp/day)
0 35 2 -2 22 -2 -4 160 0.2 0.2 0 1.2 #N/A
0 33 2 -1 22 -4 -1 154 0.3 0.0 0 5.2 #NIA
0 41 3 -5 26 -2 -13 1.54 0.2 0.4 0 13 #N/IA
3m 3m 3m 3m
Implied vol Real. vol Imp / real Implied vol Real. vol
(%) 1w chg 1mchg (%) 1w chg 1m chg vol ratio 1w chg 1m chg (bp/day) (bp/day)
0 37 0 -0 22 1 -5 1.68 -0.0 0.3 1.3 #N/A
0 35 0 1 21 -0 -3 1.68 0.0 0.2 0 5.6 #NIA
0 43 -0 -2 33 -1 -10 131 0.0 0.3 0 15 #N/IA
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Data as of COB:| 01 Aug 17

Summary: index spread, implied and realised volatilities

Implied to realised ratios and current volatilities expressed in daily bp movements

Imp / real
Spot 1w chg 1m chg Expiry vol ratio 1w chg 1m chg
Index spread (bp) #N/A #N/A #N/A im 1.6 0.2 0.2
3m 17 -0.0 0.3
6m 15 0.0 -0.0
Implied vol Real. vol Implied vol  Real. vol Forward
Expiry (%) 1w chg 1m chg (%) 1w chg 1m chg Expiry (bp/day) (bp/day) spread
Im 35 2 -2 22 -2 -4 Im 1.2 #N/A 54
3m 37 0 -0 22 1 -5 3m 13 #N/A 56
6m 38 1 -1 26 -0 -0 6m 14 #N/A 59
Index spread & 3m ATM implied volatility Datasince:  01-Apr-11  European Credit VIX Indices Datasince:  01-Aug-16
LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%). LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%).
+ 125 130 4 - -+ 110
220 A ——5y Spread 3m ATM iVol (ths) —5y Spread 3m ATM Vol (ths)
200 | T115 450 - 1 100
-+ 105
180 110 - 90
160 T
| g5 100 - + 80
1401 175 90 + 70
120 4 |
65 g | + 60
100 -+ 55
70 2 -+ 50
80 | N N %5 ARAAL™
60 | .\ﬁ 35 80 M 40
40 . . . . . . 25 50 . . . . . - 30
Apr-11 Apr-12 Apr-13 Apr-14 Apr-15 Apr-16 Apr-17 01-Aug 01-Oct 01-Dec 01-Feb 01-Apr 01-Jun 01-Aug
3m ATM implied volatility vs. index spread Datasince:  01-Apr-11  Main Payer SKEW, in %.
Y-axis: ATM implied volatility (%); X-axis: 5y on-the-run spread (bp). Implied volatility difference between payer options with 25% delta and with 50% delta.
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TERM STRUCTURE of ATM implied volatility, in %. Receiver SKEW, in %.
Implied volatility difference between ATM options with different expiries (longer dated minus shorter dated). Implied volatility difference between payer options with 50% delta and with 75% delta.
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ITraxx Main - Implied/realised vol ratios

1 month implied (ATM) & realised volatility
In %

Ratio of implied to realised volatility
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ITraxx Main - Distribution of realised bp daily changes vs. implied

Distribution of daily bp changes vs. implied daily bp volatility - 1m data
X-axis: Daily bp changes.

Distribution of daily bp changes vs. implied daily bp volatility - 3m data
X-axis: Daily bp changes.
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Distribution of daily bp changes vs. implied daily bp volatility - 6m data
X-axis: Daily bp changes.
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Source of all charts and tables: Citi Research and Markit.
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ITraxx Main - Skew and Term Structure
Current volatility SKEW for different option expiries Main ATM volatility TERM STRUCTURE
Y-axis: Implied volatility; X-axis: Payer delta (%). Y-axis: ATM implied volatility; X-axis: option expiry (months).
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Implied volatility across deltas/strikes and expiries
Y-axis: Implied volatility; X-axis: Payer delta (%).
1 month 3 month 6 month
Payer delta Strike iVol Strike iVol Strike iVol Current 1w ago 1m ago
90% #N/A #N/A #N/A #N/A #N/A #N/A 1month ATM vol 35% 33% 37%
85% #N/A #NIA #N/A #NIA #N/A #NIA 3month ATM vol 37% 37% 38%
80% #N/A #N/A #N/A #N/A #N/A #N/A 6month ATM vol 38% 38% 39%
75% #NIA #N/IA #N/A #N/IA #N/A #NIA Index spread (bp) #NIA #N/A #NIA
70% #N/A #NIA #N/A #NIA #N/A #NIA
65% #N/A #NIA #N/A #NIA #N/A #NIA
60% #N/A #N/A #N/A #NIA #N/A #N/A
55% #N/A #NIA #N/A #NIA #N/A #NIA
50% #N/A #NIA #N/A #NIA #N/A #NIA
45% #N/A #NIA #N/A #NIA #N/A #NIA
40% #N/A #NIA #N/A #NIA #N/A #NIA
35% #N/A #NIA #N/A #NIA #N/A #NIA
30% #N/A #NIA #N/A #NIA #N/A #NIA
25% #N/A #NIA #N/A #NIA #N/A #NIA
20% #N/A #N/A #N/A #NIA #N/A #N/A
15% #N/A #NIA #N/A #NIA #N/A #NIA
10% #N/A #NIA #N/A #N/A #N/A #NIA
Changes in volatility SKEW for 1m options Changes in volatility SKEW for 3m options
Y-axis: Implied volatility; X-axis: Payer delta (%). Y-axis: Implied volatility; X-axis: Payer delta (%).
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Data as of COB:| 01 Aug 17

ITraxx Main - Realised vs. Implied Daily Spread Changes

Daily spread changes: implied, close-to-close and intra-day range
In bp. Data for the past 1m.

Realised close-to-close change minus implied change from prev. day 1m options
In bp. Data for the past 1m.
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ITraxx Main - Vol Z-Scores
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3m ATM Implied Vol - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.

3m Receiver Skew (25% - 50% delta) - Z-score

Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.
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3m Payer Skew (25% - 50% delta) - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.

3m Implied Vol/ Realised Vol Ratio - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.
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ITraxx Main - Skew vs. ATM Vol
Receiver Skew / ATM iVol Ratio - 3m options Payer Skew / ATM iVol Ratio - 3m options
Skew defined as: 25% - 50% delta implied vol Skew defined as: 25% - 50% delta implied vol
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3m Receiver Skew vs. ATM implied vol 3m Payer Skew vs. ATM implied vol
X-axis: ATM implied vol. Y-axis: Skew defined as: 25% - 50% delta implied vol X-axis: ATM implied vol. Y-axis: Skew defined as: 25% - 50% delta implied vol
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ITraxx Main - Current vol skew vs. historical vol per index spread

3m implied vol skew vs. historical ATM implied vol 3m implied vol skew vs. historical realised vol
Y-axis: Volatility (%); X-axis: Index spread (bp) Y-axis: Volatility (%); X-axis: Index spread (bp)
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Data as of COB:| 01 Aug 17

Summary: index spread, implied and realised volatilities

Implied to realised ratios and current volatilities expressed in daily bp movements

Imp / real
Spot 1w chg 1m chg Expiry vol ratio 1w chg 1m chg
Index spread (bp) #N/A #N/A #N/A im 15 0.3 0.0
3m 1.7 0.0 0.2
6m 1.6 0.0 0.0
Implied vol Real. vol Implied vol  Real. vol Forward
Expiry (%) 1w chg 1m chg (%) 1w chg 1m chg Expiry (bp/day) (bp/day) spread
im 33 2 -1 22 -4 -1 im 5.2 #N/A 245
3m 35 0 1 21 -0 -3 3m 5.6 #N/A 253
6m 36 -0 0 23 -0 0 6m 6.1 #N/A 267
Index spread & 3m ATM implied volatility Datasince:  01-Apr-11  European Credit VIX Indices Datasince:  01-Aug-16
LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%). LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%).
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3m ATM implied volatility vs. index spread Datasince:  01-Apr-11  Payer SKEW, in %.
Y-axis: ATM implied volatility (%); X-axis: 5y on-the-run spread (bp). Implied volatility difference between payer options with 25% delta and with 50% delta.
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TERM STRUCTURE of ATM implied volatility, in %.
Implied volatility difference between ATM options with different expiries (longer dated minus shorter dated).

Receiver SKEW, in %.
Implied volatility difference between payer options with 50% delta and with 75% delta.
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Source of all charts and tables: Citi Research and Markit.
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ITraxx Crossover- Implied/realised vol ratios

1 month implied (ATM) & realised volatility
In %

Ratio of implied to realised volatility
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ITraxx CrossoverDistribution of realised bp daily changes vs. implied

Distribution of daily bp changes vs. implied daily bp volatility - 1m data
X-axis: Daily bp changes.

Distribution of daily bp changes vs. implied daily bp volatility - 3m data
X-axis: Daily bp changes.
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Distribution of daily bp changes vs. implied daily bp volatility - 6m data
X-axis: Daily bp changes.
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Source of all charts and tables: Citi Research and Markit.
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ITraxx Crossover- Skew and Term Structure

Current volatility SKEW for different option expiries ATM volatility TERM STRUCTURE
Y-axis: Implied volatility; X-axis: Payer delta (%). Y-axis: ATM implied volatility; X-axis: option expiry (months).
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Implied volatility across deltas/strikes and expiries
Y-axis: Implied volatility; X-axis: Payer delta (%).
1 month 3 month 6 month
Payer delta Strike iVol Strike iVol Strike iVol Current 1w ago 1m ago
90% #N/A #N/A #N/A #N/A #N/A #N/A 1month ATM vol 33% 32% 34%
85% #N/A #NIA #N/A #NIA #N/A #NIA 3month ATM vol 35% 35% 34%
80% #N/A #N/A #N/A #N/A #N/A #N/A 6month ATM vol 36% 36% 36%
75% #NIA #N/IA #N/A #N/IA #N/A #NIA Index spread (bp) #NIA #N/A #NIA
70% #N/A #NIA #N/A #NIA #N/A #NIA
65% #N/A #NIA #N/A #NIA #N/A #NIA
60% #N/A #N/A #N/A #NIA #N/A #N/A
55% #N/A #NIA #N/A #NIA #N/A #NIA
50% #N/A #NIA #N/A #NIA #N/A #NIA
45% #N/A #NIA #N/A #NIA #N/A #NIA
40% #N/A #NIA #N/A #NIA #N/A #NIA
35% #N/A #NIA #N/A #NIA #N/A #NIA
30% #N/A #NIA #N/A #NIA #N/A #NIA
25% #N/A #NIA #N/A #NIA #N/A #NIA
20% #N/A #N/A #N/A #NIA #N/A #N/A
15% #N/A #NIA #N/A #NIA #N/A #NIA
10% #N/A #NIA #N/A #N/A #N/A #NIA
Changes in volatility SKEW for 1m options Changes in volatility SKEW for 3m options
Y-axis: Implied volatility; X-axis: Payer delta (%). Y-axis: Implied volatility; X-axis: Payer delta (%).
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ITraxx Crossover- Realised vs. Implied Daily Spread Changes

Daily spread changes: implied, close-to-close and intra-day range
In bp. Data for the past 1m.

Realised close-to-close change minus implied change from prev. day 1m options
In bp. Data for the past 1m.
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iITraxx Crossover- Vol Z-Scores
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3m ATM Implied Vol - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.

3m Receiver Skew (25% - 50% delta) - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.
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3m Payer Skew (25% - 50% delta) - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.

3m Implied Vol/ Realised Vol Ratio - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.
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ITraxx Crossover- Skew vs. ATM Vol
Receiver Skew / ATM iVol Ratio - 3m options Payer Skew / ATM iVol Ratio - 3m options
Skew defined as: 25% - 50% delta implied vol Skew defined as: 25% - 50% delta implied vol
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3m Receiver Skew vs. ATM implied vol 3m Payer Skew vs. ATM implied vol
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ITraxx Crossover- Current vol skew vs. historical vol per index spread

3m implied vol skew vs. historical ATM implied vol 3m implied vol skew vs. historical realised vol
Y-axis: Volatility (%); X-axis: Index spread (bp) Y-axis: Volatility (%); X-axis: Index spread (bp)
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Data as of COB:| 01 Aug 17

Summary: index spread, implied and realised volatilities

Implied to realised ratios and current volatilities expressed in daily bp movements

Imp / real
Spot 1w chg 1m chg Expiry vol ratio 1w chg 1m chg
Index spread (bp) #N/A #N/A #N/A im 15 0.2 0.4
3m 1.3 0.0 0.3
6m 1.2 0.0 -0.0
Implied vol Real. vol Implied vol  Real. vol Forward
Expiry (%) 1w chg 1m chg (%) 1w chg 1m chg Expiry (bp/day) (bp/day) spread
im 41 3 -5 26 -2 -13 im 1.3 #N/A 52
3m 43 -0 -2 33 -1 -10 3m 15 #N/A 54
6m 45 1 -2 37 -0 -0 6m 1.6 #N/A 57
Index spread & 3m ATM implied volatility Datasince:  01-Apr-11  European Credit VIX Indices Datasince:  01-Aug-16
LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%). LHS: 5y on-the-run spread (bp); RHS: ATM implied volatility (%).
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3m ATM implied volatility vs. index spread Datasince:  01-Apr-11  Sen Fins Payer SKEW, in %.
Y-axis: ATM implied volatility (%); X-axis: 5y on-the-run spread (bp). Implied volatility difference between payer options with 25% delta and with 50% delta.
100 1 ) . .
{TimeSeries}[iTraxx Volatility... Payer skew (1m) e Payer skew (3m)
90 -
80 -
70 4
60 -
50 -+
*
40 -— : : : : : : 0 . — . . . :
50 100 150 200 250 300 350 400 01-Aug 01-Oct 01-Dec 01-Feb 01-Apr 01-Jun 01-Aug

TERM STRUCTURE of ATM implied volatility, in %.
Implied volatility difference between ATM options with different expiries (longer dated minus shorter dated).

Receiver SKEW, in %.
Implied volatility difference between payer options with 50% delta and with 75% delta.
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ITraxx Senior Financials- Implied/realised vol ratios
1 month implied (ATM) & realised volatility Ratio of implied to realised volatility
In %
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ITraxx Senior Financials- Distribution of realised bp daily changes vs.
implied

Distribution of daily bp changes vs. implied daily bp volatility - 1m data Distribution of daily bp changes vs. implied daily bp volatility - 3m data
X-axis: Daily bp changes. X-axis: Daily bp changes.
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Distribution of daily bp changes vs. implied daily bp volatility - 6m data
X-axis: Daily bp changes.
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Current volatility SKEW for different option expiries
Y-axis: Implied volatility; X-axis: Payer delta (%).

ATM volatility TERM STRUCTURE

Y-axis: ATM implied volatility; X-axis: option expiry (months).
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Implied volatility across deltas/strikes and expiries
Y-axis: Implied volatility; X-axis: Payer delta (%).
1 month 3 month 6 month
Payer delta Strike iVol Strike iVol Strike iVol Current 1w ago 1m ago
90% #N/A #N/A #N/A #N/A #N/A #N/A 1month ATM vol 41% 38% 45%
85% #N/A #NIA #N/A #NIA #N/A #NIA 3month ATM vol 43% 43% 45%
80% #N/A #NIA #N/A #NIA #N/A #NIA 6month ATM vol 45% 44% 46%
75% #NIA #N/IA #N/A #N/IA #N/A #NIA Index spread (bp) #NIA #N/A #NIA
70% #N/A #NIA #N/A #NIA #N/A #NIA
65% #N/A #NIA #N/A #NIA #N/A #NIA
60% #N/A #N/A #N/A #NIA #N/A #N/A
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15% #N/A #NIA #N/A #NIA #N/A #NIA
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Changes in volatility SKEW for 1m options Changes in volatility SKEW for 3m options
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Data as of COB:| 01 Aug 17

ITraxx Senior Financials- Realised vs. Implied Daily Spread Changes

Daily spread changes: implied, close-to-close and intra-day range
In bp. Data for the past 1m.

Realised close-to-close change minus implied change from prev. day 1m options
In bp. Data for the past 1m.
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3m ATM Implied Vol - Z-score 3m Receiver Skew (25% - 50% delta) - Z-score
Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling. Z-score (Current - average / st.dev) using the average and st.dev for the previous 12m; rolling.
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ITraxx Senior Financials- Skew vs. ATM Vol
Receiver Skew / ATM iVol Ratio - 3m options Payer Skew / ATM iVol Ratio - 3m options
Skew defined as: 25% - 50% delta implied vol Skew defined as: 25% - 50% delta implied vol
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3m Receiver Skew vs. ATM implied vol 3m Payer Skew vs. ATM implied vol
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ITraxx Senior Financials- Current vol skew vs. historical vol per index

3m implied vol skew vs. historical ATM implied vol 3m implied vol skew vs. historical realised vol
Y-axis: Volatility (%); X-axis: Index spread (bp) Y-axis: Volatility (%); X-axis: Index spread (bp)
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Federation through ZAO Ciibank, which is licensed to carry out hanklng aciviles inthe Russian Federaion in accordance wih he general banking license issued by the Cenral Bank of
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the Product shall be considered as advertising the securfies menbioned in this report within the terrdory of the Russian Federation or outside the Russian Federabon. The Product does not
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is intended for recipients who are accredied investors as defined under the Securiies and Futures Act (Cap. 289). Ciigroup Global Markets (Ply) Ud. is incorporated in the Republic of
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