Year End Summary of Commodity Options
CommodityVol.com (c) all rights reserved



About CommodityVol.com:

CommodityVol.com (c) is an analytics and research firm which studies the relationships between
indexes, equities, futures and options. We are pleased to offer some of our analytics to the public for
free at https.//www.commodityvol.com. Of course, we also offer a number of subscription products
around end of day marks and histories of implied volatility surfaces. Additionally, we would be
delighted to offer our expertise (on a consulting basis) to anyone who has risk management or trading
analytics needs. We encourage you to reach out via email: info@commodityvol.com, twitter:
@CommoditylmpVol, or our contact forms at https.//www.commodityvol.com.

Page: 2 of 75 Copyright(c) CommodityVol.com



Intro:
We are pleased to welcome you to our year end report.

2021 was a tumultuous year in markets. The extremes ranged from quite halcyon sleep to bloody nose
inducing drops in futures and bids in implied volatility. The steep increase in commodity prices finally
began to spill into the treasury and fixed income markets. The fixed income prices closed on lows
while vols were woken up from their slumber.

2022 has noteable overhangs. First, the fallout from the 2020 pandemic continues-complete with
debates on vaccine mandates and omicron reaction or overreaction. The US political scene is riven.
The current Presidency is the most unpopular in recent memory. The contenders are poorly defined.
Additionally, the also disliked former president makes relection noise. On the international front, the US
hegemony in Europe is getting a wake up call. There is tension in Europe over Russia and security
concerns. The Europeans are facing energy costs that are astronomical. Concurrently, there are war
drums beating in the Asian region. Oftentimes in history, these types of situations fizzle, though
sometimes they do not (see the Archduke Ferdinand in Bosnia). However the situation unfolds, 2022
will have a boatload of changes to disentangle.

CommodityVol.com is here to serve your needs around modeling, forecasting and understanding the

market. If you have needs for commodity skews, parameterized surfaces (including stochastic volatility
models), please do not hesitate to contact us! info@commodityvol.com
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Explanation:

The plots in this document try to give a feel for the evolution of the futures and options for each

product type. The skew/termstructure/xyplots are broken out by major asset classes: Indexes, Fixed
Income and so on.
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At the Money Volatilty and Price Term Structures:
Stacked on top of the other on the left hand side, see the termstructures of vol and the (underlying)
futures contract price.
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Front Month At the Money Volatilty and Front Month Price Over the Year:
On the right hand panel we have the price and implied volatility of the front month contract.
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Front Month Skew:

On the right hand in the bottom panel we have the starting front month skew and the ending front
month skew.

2a0m] CTi o Shews: The front month skew is shown for

{5'3‘3“5““”{"5]' the starting date. The starting curve

is labelled as Start and captioned

204 with the date. The starting curve is
blue. Conversely, the ending curve is
shown in red and labeled Today. The
y-axis shows the implied volatility
and the x-axis shows the
moneyness. The moneyness is a
way to normalize the skew so that it
is comparable across time.
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Equity Index
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Fixed Income and STIRS

Page: 16 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

2%

1%

Tq

1%

Termstructure Evolution:
Eurodollar Options
(Black)

Front Month Dynamlcs
Eurodollan@pftions
= vol (Black)

== pricé

1%-

1%-|

r99.85

r99.80

2 3
Time to Expiry (Yrs)

100Start 2021-01-01

1008addy 2021-12-30

99.5+

Start

99.0+

98.5

98.0+

97.54

Page: 17 of 75

Copyright(c) CommodityVol.com

g H"%’
S o
S &
l99.75
0%-|
l99.70
-1%-
-99.65
Time
01-01 04-01 07-01 1001
206 Front Month Skews:
Eurodollar Options
(Black)
20|
20|
2%-|
20|
1%-
1%-
1%-
'i‘>‘: 0250915 19%-|
19% Today 2021-12-30
o
0%-|
0%-|
0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
99%  99%  99%  100% 100% 100% 100% 100% 101% 101%

101%



Visit https://www.commodityvol.com for more

| 0% ] Front Month Dynamlcs
Termstructure Evolution: o Eurodollan@ptions
Eurodollar Options = vol (Bachelie
(Bachelier) = price
r99.85
150%
30%- n
r99.80
- S &
9:2 100%-| § %
> l99.75
20%-|
Tq +99.70
50% -
10%-
| (99.65
J Time
0% T T T
. . 01-01 04-01 07-01 10-01
9 'I?ime to Expiry (Yrs)3
1008tart 2021-01-01 240%] Front Month Skews:
Eurodollar Options
(Bachelier)
220%-
100Bdday 2021-12-30
200%-
180%-
99.54 N N
Start 202 160%
&
8 140%-
£ 99.01
120%-
0854 100%-
=~ \"1)\250915 80%-|
Today 2021-12-30
98.04 60% -
40%-|
97.54 20%-

99%  99%  99%  100% 100% 100% 100% 100% 101% 101% 101%

Page: 18 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

3%3

2%

2%

1%

1%-

0%-

100.54

100.04

99.5+

3

99.04

98.5+

98.0+

Termstructure Evolution:
Eurodollar Options
(Black)

tart 2021-01-01

floday 2021-12-30

a7 &4

Page: 19 of 75

floday 2021-12-30
20114 20220513 20221216
— — —
e
0 0.2 0.4 0.6 0.8 1.0
Time to Expiry (Yrs)

Front Month Dynamics:

EurodollarOptions [9o8
206 = Vol Black)
price
t99.6
2%
1%-]
g
S
1% l99.2
0%-]
t99.0
_1%,
Los.8
Time
01-01 04-01 07-01 1001
12
T Front Month Skews:
Eurodollar Options
205 (Black)
29
29|
1%-|
1%-|
Today 2021-12-30
1%-|
1%-|
1%-|
Start 2021-01-01
0%-]
b
0% N
0o 09%  99%  100% 100% 100% 100% 100% 101%  101%

Copyright(c)

CommodityVol.com

101%



Visit https://www.commodityvol.com for more

1 . 1 Front Month Dynamics: [
Termstructure Evolution: 120%- EurodollarOpfions (998
Eurodollar Options = vol,(Bachelier)
(Bachelier) = price
200%
L00%- r99.6
150% 80%-| r99.4
o &
g S 8
= (<} =
S L > a
Today 2021-12-30
60% - r99.2
100% -
L34 20220513 = 20221216
40%- r99.0
50%-
- 20%- +98.8
0% Time
"Start 202 ‘ ‘ : : : 01-01 04'01 07-01 10501
Q . 0.4 g_.e oE _0.(8Y ) 1.0 1.2
] ime to Expiry (Yrs; .
1005 Front Month Skews:
Eurodollar Options
200% (Bachelier)
100.04 180%-
160%-
99.54
g 140%-
&
8
2 - 1. 120%-|
& Today 2021-12-30 Today 2021-12-30
99.04
100%-
80%-|
98.54
60%-|
Start 2021-01-01
98.0 40%- X
20%-|
a7 54 .

0% T T T T T T T T T 1
99% 99% 99% 100%  100% 100% 100% 100% 101% 101% 101%

Page: 20 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

4%+

3%

2%

1%

0%-

Termstructure Evolution;
2 YR Treasury Note Options
(Black)

Today 2021-12-30

i

2l 0220218

|

111.01

110.54

110.04

109.54

109.04

108.54

03

U0 02
Start 20%[—01-01 Time to Expiry (Yrs)

"

Start 2021-01-01

Today 2021-12-30

¥

0220218

Page: 21 of 75

] Front Month Dynamics: .
2 YR Treasury Note Options
= yo, (Black) F110.4
price

2%+ r110.2
r110.0

g
;10/ i r109.8

’
r109.6
0% r109.4
r109.2
Time
01-01 04-01 07-01 10-01
0.4

3%+

2%+

2%+

2%+

2%+

2%+

1%-|

1%-|

1%-|

1%-

1%-|

0%+

0%+

Front Month Skews: :
2 YR Treasury Note Options
Black)

Today 2021-12-30

Start 2021-01-01

0%

100% 100% 100% 100% 100% 101%

Copyright(c) CommodityVol.com

101%

101%



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

10% -

8%+

6% -

4%

2%

0%-

Termstructure Evolution;
5 YR Treasury Note Options
(Black)

Today 2021-12-30

Start 2021-01-01

1264

1244

1224

1204

01 02 03
Time to Expiry (Yrs)

Start 2021-01-01

Today 2021-12-30

0220218

Page: 22 of 75

Front Month Dynamics: .
5 YR Treasury Note Options 126
vol (Black)
price
4% r125
'”‘ 1124
3%
= &
< ‘ 3
S \ ) '\ &
F123
2%
F122
1%
k121
Time
01-01 04-01 07-01 1001
0.4

16%-|

14%-|

12%-|

10%-

8%-

6%

4%

2%-

Front Month Skews: .
5 YR Treasury Note Options
(Black)

\Today 2021-12-30

0%

96% 98% 100% 102% 104% 106%

Copyright(c) CommodityVol.com

108%

110%



Visit https://www.commodityvol.com for more

1297 _ 1 Front Month Dynamics: , F133
Termstructure Evolution: . 8% 10 YR US Treasury Note Options
10 YR US Treasury Note Options = vol (Black)
(Black) = price
10%-
7%+
r136
8% 6%-|
— D
g IS 5—134
S 6ol = £
= %1 Today 2021-12-30 o
w5 — : : — 4% v. *\ | 132
3%
2] Start 2021-01-01
r130
2%
Time
0%- T T T
. ‘ : : : : 01-01 04-01 07-01 10-01
%0 ot 02 Til‘?lfto Expiry (8[‘51) s 08
l Front Month Skews: .
10 YR US Treasury Note Options
138 (Black)
35%-|
Start 2021-01-01
136 30%1
25%-
&
Y 1344
2
20%-|
1329 S 15%-
To?y 2021-12-30 °
0220121 20220325 20220520 10%-
1304
5%
128+
%o 85% 90% 95% 100%  105%  110%  115%  120%

Page: 23 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

15%

10%-

5%+

0%-

Termstructure Evolution: .
30 YR US Treasury Bond Options
(Black)

Start 2021-01-01
Today 2021-12-30

Star/{ 2021-01-01

1704

1654

1604

1554

01 0.2 03
Time to Expiry (Yrs)

Today 2021-12-30

Page: 24 of 75

| Front Month Dynamics: .
0 YR US Treasury Bond Options
= vol (Black)
== price
r170
12%-|
' &r165
S ” &
8% " ' 160
'0
6% F155
Time
‘ 01-01 04-01 07-01 1001
0.4
T Front Month Skews: .
30 YR US Treasury Bond Options
40%- (Black)
35%-|
30%-|
25% Today 2021-12-30
20%-|

15%-

10%-

5%-

80% 85% 90% 95% 100%  105%  110%  115%  120%

Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

> . 1 Front Month Dynamics: .
Termstructure Evolution: . Long Term US Treasury Bond Options
Long Term US Treasury Bond Options = vol (Black)
(Black) = |price 210
20%-|
25%
r205
18%-|
20%-
r200
g
$6%-
15% =
— r195
10% | S 5%:19%9%:%-30 14%-+
r190
506 12%-+ l 185
0% Start 2021-01-04 10%4 ‘ Time ‘ 180
r T T T ; : 04-01 07-01 10-01
0.00 0. 0.10 O.ﬁ“e © Ex%ﬁs vrs) 0.30
l Front Month Skews: .
Long Term US Treasury Bond Options
220 (Black)
210+
20%-|
Start 2021-01-04
18%-| Tod y 2021-12-30
16%-|
200
14%-
0220218 12%-
10%-
Today 2021-12-30
1904 8%-|
6%
4%+
2%-|
1804
0%

Page: 25 of 75

96% 98% 100% 102%

Copyright(c) CommodityVol.com

104%

106%

108%

110%



Foreign Exchange

Page: 26 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

7 Termstructure Evolution | Eﬁlgb“é%ng] o (3 t E Style 2pmfi 6 ti
20%- : . rem Quo e uro e m I>( lons
EURUSD Prem Quote Euro Style 2pmfi; = vol (Black) yiesp P
(Black) = pricé
8% h1.22
15%-
r1.20
7%-|
= S &
g &) 8li1s
s g :
10%-
6%
1.16
! 5%-|
58t t1.14
Tqday 2021-12-30
4%+ r1.12
0% Time
> : : : o101 04:01 07:01 10501
Q0 0.5 1.0 15 2.0
Time o Bxpmy (V1) l Front Month Skews:
1%gart 2021-01-01 EURUSD Prem Quote Euro Style 2pmfix O
50%1 Today 20¢BHaCK)
45%-
1.22+
40%-|
1.204 35%-|
&
8 30%]
[*%
1184 Start 2021-01-01
25%-|
1.16+ 20%-
0230609
15%-
1.144 00
10%-
5%-|
1.124
Tqday 2021-12-30
o

70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130%

Page: 27 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Vol (%)

Price ($)

15%

10%-

0

5%+

—

0%-

rmstructure Evolution: )
BIT%PlI.(J)SD Prem Quote Euro Style 2pmfi.
ac

2

—~

pday 2021-12-30

1.42+

1.404

1.38]

1.364

1.344

—

1.324

02 04 06 08 10
Time to Expiry (Yrs)

7& 2021-01-01

0221209

pday 2021-12-30

Page: 28 of 75

Front Month Dynamics: [ i
GBPUSD Prem Quote Euro Style 2pmfix Options
= vol (Black)
= pricé t1.42
10%-
F1.40
_ Sf138
& ‘ S
8% |
’A 1.36
f
134
6%-]
b1.32
Time
01-01 04-01 07-01 1001
80%1] Front Month Skews: i
GBPUSD Prem Quote Euro Style 2pmfix O
(Black)
70%-|
60%-]
50%-]
40%-]
30%-]
Start 2021-01-01
20%- foday 2021-12-30
10%-
O 78% 80% 85% 90% 95 100% 105% 110% 115% 120% 125% 130%

Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

10%-

8%

Vol (%)
n

6% -

—

bday 2021-12-30

4%

2%+

0%-

. % Front Month Dyn
Termstructure Evolution: y . CHFUSD Prem o] Quote Euro Style 2pmf|x Options
EI:BHFCUK)SD Prem Quote Euro Style 2pmfi; - ;?ilc gBIack)

r1.14

% VU N PN
| L1.08

5%

Vol(%) |
Price ($)

r1.06

00 02 04 06 08
Time to Expiry (Yrs)

0

tart 2021-01-01
1.141

1.124

Price ($)

oday 2021-12-30

o

1.06+

Page: 29 of 75

Time
01-01 04-01 07-01 1001
1.0
26%] Front Month Skews: .
’ CHFUSD Prem Quote Euro Style 2pmfix O
(Black)

24%-

22%-

20%-

18%-

16%-

14%-

12%-

Star 20 1 01-01

10%- ,

8%-|

6%-|

4%-|

206-|

70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130%

Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

Termstructure Evolution: )
JPYUSD Prem Quote Euro Style 2pmfix = vol (Black)

== priceé

15% (Black)

10% -

Vol (%)

Today 2021-12-30

0%-

amics: N
uote Euro Style 2pmfix Options

-
;v
-<
(-
n
O
i
(¢}
3

Vor

10%-

r0.015

r0.010

Price ($)

r0.005

4% £0.000

Time
01-01 04-01 07-01 1001

00 05 _ 10
Start 2021-01-01 Time to Expiry (Yrs)
0.0098

0.0096 -

0.0094

Price ($)

0.0092

0.0090

0.0088
0221209

nnnaR

Page: 30 of 75

15
35%3

Front Month Skews: )
\(]BPlYUIgD Prem Quote Euro Style 2pmfix Oy
ac

30%]
25%7 Today 2021-12-30
20%-|
15%

10%-|

5%+

70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130%

Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

40%7 . ] Front Month Dynamics: [0.060
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Te rmstruct ure Evolution: ] E@Bt I\é%nlt:h DynQ t E Style 2 f OOt
rem Quo e uro e 2pmfi ions
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1 . il Front_ Month Dynamics:
Termstructure Evolution: New Zealand Options
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50% . Front Month Dynamics: F1,950
Termstructure Evolution: Gold Options
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1 . 1 Front Month Dynamics:
Termstructure Evolution: Silver Options
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1 . 1 Front Month Dynamics:
80%-| Termstructure Evolution: Coppern'®@ptions
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1 . l Front Month Dynamics:
Termstructure Evolutjon: . Us. Midwest D)(Smesti d Coil Steel (CRU)
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1 . 1 Front Month Dynamics:
Termstructure Evolution: Platinum Optlo¥15
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nth Dynamics:
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1 . 1 Front Month Dynamics:
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)l . T Front Month Dynamics: [ 140
Termstructure Evolution: 22% Live Cattle Options
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0% . 1 Front Month Dynamics:
° Termstructure Evolution: Nonfat Dry Milk Options
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1 . il Front Month Dynamics: I
50% Termstructure Evolution: Class |V Milk Options
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1 . Front Month Dynamics:
Termstructure Evolution: 50% Soybean Options
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Front Month Dynamics:
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1 ) 45% ] Front Month Dynamics:
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1 . 1 Front Month Dynamics:
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Front Month Dynamics:
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. 1 Front Month Dynamics:
Termstructure Evolution: Natural Gas Options
Natural Gas Options = vol (Black) L
(Black) = price \
200%+ L00% \
|
150% -
80%4 _
s g {
: :

w

é 21+
Today 2021

£ 40%-

-12-30

100% 4
60%-
\ |
2 Ll
50%- ¥, ) p\/fj

il
“b Time
0%- T T T
. . . . . 01-01 04-01 07-01 10-01
%0 % 1":')' tExpiry(Y%g 20
Ime to -
180% Front Month Skews:
Natural Gas Options
(Black)
64 160%-
140%-
120%-
5,
&
[
§ 100% -
‘ Start 2021-01-01
\ Today 2021-12-30
i\ 80%- X
N N
0221125
60%- -
A} : 40%-+
330410892301 230 \
Z A\ 209%4

70% 75% 80% 85% 90% 95% 100% 105% 110% 115% 120% 125% 130%

Page: 72 of 75 Copyright(c) CommodityVol.com



Visit https://www.commodityvol.com for more

200%+

Termstructure Evolution:
enr}i Hub Financial Last Day O Option

Blac

L00%

Front Month Dynamics:
== Vol (B|aC

= pricé

enr}i Hub Financial Last Day O Option

h

5 D

r5
150% -
&% &
g <
2 > f
100%- | 4
60% |
50% | \
Sasags 024112¢ | B
Tpday 2021 12- ‘\J
“’ Time
0%- T T T
r T T + : : 04-01 07-01 10-01
Q,0 0.5 1.0 Ell._S © Exp|r2y Wrs) 25 3.0
ime -
Front Month Skews:
Henr}i Hub Financial'Last Day O Options
160%-
6,
140%-
120%-
5
&
gy 100%-
g

Page: 73 of 75

Tod
80%-|

60%-

40%-

20%-

0

y 263808 2071-01-04

70%

Copyright(c)

75% 80% 85% 90% 95% 100%

CommodityVol.com

105%

110%

115%

120%

125%

130%



Dutch TTF Gas Options
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General Disclaimer:

CommodityVol.com (c) is an analytics and research entity which prepares analysis of options markets
based on well known and commonly used models, including variations thereof. CommodityVol.com (c)
uses data which ultimately originates with the exchanges. There is limited ability to verify or dispute the
accuracy of this data. Exchange settles are treated as a given-irrespective of their economic
applicability or likelihood of being correct. CommodityVol.com (c) is not a broker/dealer, commodity
merchant broker, advisor, pool operator or registered aavisor of any sort. Always consult with trusted
and licensed advisors before making any financial decisions. Any information presented in this
document, on the the company website, through email communication or phone is intended to be
understood in an academic sense. We specifically make no claims as to fitness for purpose of any of
the techniques employed to calculate our statistics, data or presentation. The user should verify all
information and employ advisors to ascertain fitness for purpose of any presentation generated by us.
Nothing in any presentation of CommodityVol.com, its principals, employees or contractors should be
construed as an encouragement, inducement, incitement or advice to trade or engage in any
transaction. Any use of estimates, statistics, forecasts, best guess and so on, are just that-best
guesses. Please treat them accordingly
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