S&P Dow Jones
Indices

A Division of S&P Global

S&P VIX Futures Indices
Methodology

July 2022

S&P Dow Jones Indices: Index Methodology



Table of Contents

Introduction
S&P VIX Futures Indices
S&P 500 Dynamic VIX Futures Indices
S&P 500 VIX Futures Enhanced Roll Indices
Supporting Documents
Index Construction & Maintenance
S&P VIX Futures Indices
S&P 500 Dynamic VIX Futures Index
S&P 500 VIX Futures Enhanced Roll Indices
Base Dates and History Availability
Index Governance
Index Committee
Index Policy
Announcements
Holiday Schedule
Rebalancing
Unexpected Exchange Closures and New Holidays
Delisting of Futures Contracts
Contact Information

Index Dissemination

Tickers

Index Data

Web site
Appendix |

Methodology Changes
Appendix Il

EU Required ESG Disclosures
Appendix 11l

Historical Assumptions
Disclaimer

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology

o N A W NMDNDN

N N oo NN ODNDPOYNMNNYNPE R R R RPRPRER B R P R e
A W W NDNPP OOOO © © 0 0 00 0N N O k-



Introduction

S&P VIX Futures Indices

Index Objective

The S&P VIX® Futures Index Series measures the performance of holding long and/or short positions in
VIX?! futures contracts, as defined below.

The S&P VIX Futures Index Series is comprised of the following indices:

e S&P 500 VIX Short-Term Futures Index, S&P 500 VIX 2M Futures Index, S&P 500 VIX 3M
Futures Index, and S&P 500 VIX 4M Futures Index. The indices measure the return from a
rolling long position in two VIX futures contracts with adjacent maturities. Each index rolls daily
throughout each month from the shorter-term VIX futures contract into the longer-term VIX futures
contract. Please refer to Table 1 in Index Construction & Maintenance.

e S&P 500 VIX Short-Term Futures Index (0930-1600 ET) (USD) ER. This index follows the
same methodology as the S&P 500 VIX Short Term Futures Index ER, with the exception of real-
time calculation hours. For real-time calculation, the index follows the U.S. equity trading
schedule, opening at 9:30am ET. The official final closing index levels will be the same as the
S&P 500 VIX Short Term Futures Index ER.

e S&P 500 VIX Mid-Term Futures Index and S&P 500 VIX 6M Futures Index. The indices
measure the return from a rolling long position in four VIX futures contracts with adjacent
maturities. Each index rolls daily throughout each month from the shortest-term contract into the
longest-term contract while maintaining positions in the other two contracts.

e S&P 500 VIX Futures Term-Structure Index. The index measures the return from taking a
100% long position in the S&P 500 VIX Mid-Term Futures Index, and a 50% short positionin the
S&P 500 VIX Short-Term Futures Index. The weights of long and short positions are rebalanced
daily.

e S&P 500 VIX Front Month Futures Index. The index measures the return from a long position
in the first VIX futures contract. In the three trading days prior to the futures expiration day, the
index rolls to the second month contract, with 1/3 of the index being rolled each day.

S&P 500 Dynamic VIX Futures Indices

Index Objective

The S&P 500 Dynamic VIX Futures Index series dynamically allocates between the short-term and mid-
term VIX futures indices excess return to provide a cost efficient exposure to forward implied volatility.

The following indices are included in the series:

e S&P 500 VIX Short-Term Futures Index Excess Return

e S&P 500 VIX Mid-Term Futures Index Excess Return
The S&P 500 Dynamic VIX Futures Index monitors the steepness of the implied volatility curve to provide
information about future expectations of market volatility and the expected roll cost of VIX futures
investments. The index dynamically allocates among positions across the VIX futures curve—to mitigate

the roll yield linked to forward implied volatility. The allocations are evaluated daily, though changes in
allocation may occur less frequently.

' The VIX® methodology is the property of Choe Options Exchange (Cboe). Cboe has granted S&P Dow Jones Indices a license to
use the VIX methodology to createthe S&P 500 VIX Futures Index.
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S&P 500 VIX Futures Enhanced Roll Indices

Index Objective

The S&P 500 VIX Futures Enhanced Roll Index holds positions in the first through fifth expirations of VIX
futures contracts with the relative weights determined from the levels of VIX and a 15 day moving
average of VIX.

e S&P 500 VIX Futures Enhanced Roll Index ER
e S&P 500 VIX Futures Enhanced Roll Index TR

The S&P 500 VIX Futures Enhanced Roll Index dynamically switches between a short-term VIX futures portfolio
and a mid-term VIX futures portfolio in order to model a cost efficient exposure to volatility in the broad equity
market. The short-term VIX futures portfolio is represented by the S&P 500 VIX Short-Term Futures Index. The
mid-term VIX futures portfolio models a daily rolling position in the third, fourth and fifth month VIX futures
contracts.

The allocations are evaluated daily, though changes in allocation may occur less frequently.

Supporting Documents

This methodology is meantto be read in conjunction with supporting documents providing greater detalil
with respect to the policies, procedures and calculations described herein. References throughout the
methodology direct the reader to the relevant supporting document for further information on a specific
topic. The list of the main supplemental documents for this methodology and the hyperlinks to those
documentsis as follows:

| Supporting Document | URL |
S&P Dow Jones Indices’ Commodities Indices
Policies & Practices Methodology
S&P Dow Jones Indices’ Index Mathematics
Methodology

Commodities Indices Policies & Practices

Index Mathematics Methodology

This methodology was created by S&P Dow Jones Indices to achieve the aforementioned objective of
measuring the underlying interest of each index governed by this methodology document. Any changes to
or deviations from this methodology are made in the sole judgment and discretion of S&P Dow Jones
Indices so that the index continues to achieve its objective.
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Index Construction & Maintenance

Underlying Contracts and Rolling Contracts

Table 1:
| Index | Underlying Contracts | Roll Out(m) Roll In (n) |
S&P 500 VIX Short-Term Futures Index 1st ond 1st 2"
S&P 500 VIX 2M Futures Index 2nd 3rd 2nd 3rd
S&P 500 VIX 3M Futures Index 3d 4t 3 4t
S&P 500 VIX 4M Futures Index 4t g 4t 5t
S&P 500 VIX Mid-Term Futures Index 4th 5h gt 7 4t 7t
S&P 500 VIX 6M Futures Index 5th gth 7t gh 5t g
S&P 500 VIX Front Month Futures Index 1t 1t 2"

S&P VIX Futures Indices

Calculation of the VIX Futures Index Excess Return (ER)
On any business day of the underlying futures, t, the index ER is calculated as follows:

IndexER, = IndexER, , *(1+CDR,) @)

where:

IndexER:1 = The Index Excess Return on the preceding business day, defined as any date on which
the index is calculated.

CDR = Contract Daily Return, as determined by the following formula:
TDWO
CDR, = ——*t — %)
TDWI, ,
where:
t-1 = The preceding business day.

TDWO: = Total Dollar Weight Obtained on t, as determined by the following formula for each
of the indices:

n
TDWO, = ) CRW;, ; *DCRP, ©)

i=m

TDWIt1 = Total Dollar Weight Invested ont-1, as determined by the following formula for
each of the indices:

n

TDWI, , = Z CRW,_, *DCRP,_; @)

i=m
where;:

CRWit = Contract Roll Weight of the i" VIX Futures Contract on date t.

DCRPi: = Daily Contract Reference Price of the i VIX Futures Contract on date t.

m = The term of the futures contract that is rolled out on date t. Please refer to
Table 1.

n = The term of the futures contract that is rolled in on date t. Please refer to
Table 1.
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Contract Rebalancing

For all the indices except for the S&P 500 VIX Front Month Futures Index, the Roll Period starts after the
close on the Tuesday prior to the monthly Chicago Board Options Exchange (Cboe) VIX Futures
Settlement Date (the Wednesday falling 30 calendar days before the S&P 500 option expiration for the
following month) and runs through the Tuesday prior to the subsequent month’s Choe VIX Futures
Settlement Date. Thus, the indices are rolling on a continual basis. On the business date after the current
Roll Period ends the following Roll Period begins.

In calculating the Excess Return of each of the indices, the Contract Roll Weights (CRWiy) of each of the
contracts in the index, on a given day, t, are determined as follows:

S&P 500 VIX Short-Term / 2M/ 3M / 4M Futures Index Short-Term Futures Index

CRW,,, =100 * 3—E

dt —dr
dt

CRW,, =100*

where:

dt = The total number of business days in the current Roll Period beginning with, and including, the
starting Cboe VIX Futures Settlement Date and ending with, but excluding, the following Cboe
VIX Futures Settlement Date. The number of business days stays constantin cases of a new
holiday introduced intra-month or an unscheduled market closure.

dr = The total number of business days within a Roll Period beginning with, and including, the
following business day and ending with, but excluding, the following Cboe VIX Futures
Settlement Date. The number of business days includes a new holiday introduced intra-month
up to the business day proceeding such a holiday.

After the close on the Tuesday, corresponding to the start of the Roll Period, all of the weight is allocated
to the shorter-term (i.e., m™ month) contract. Then on each subsequent business day a fraction of the m™
month VIX futures holding is sold and an equal notional amount of the longer-term (n"" month) VIX futures
is bought. The fraction, or quantity, is proportional to the number of m™ month VIX futures contracts as of
the previous index roll day, and inversely proportional to the length of the current Roll Period. In this way
the initial position in the m™ month contract is progressively moved to the n™ month one over the course
of the month, until the following Roll Period starts when the old n" month VIX futures contract becomes
the new m™ month VIX futures contract and gets sold every day afterward as the process begins again.

In addition to the transactions described above, the percentage dollar weight of each index component is

calculated daily to ensure that the change in total dollar weight for the index is only due to the price
change of each contract and not due to using a different weight for a contract trading at a higher price.
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S&P 500 VIX Mid-Term / 6M Futures Index

dr
CRW,_ . =100* —
mt dt

CRW, , =100
CRW,, =100
CRW,, =100+ 9t ="

dt

After the close on the Tuesday, corresponding to the start of the Roll Period, an equal weight is allocated
to the m™, i, j"and n™ month contracts. Then on each subsequent business day a fraction of the shortest
term (i.e., m" month) VIX futures holding is sold and an equal notional amount of the longest-term (i.e., n"
month) VIX futures is bought. The fraction, or quantity, is proportional to the number of m™ month VIX
futures contracts as of the previous index roll day, and inversely proportional to the length of the current
Roll Period. In this way the initial position in the m™ month contract is progressively moved to the n
month contract over the course of the month, until the following Roll Period start when the old i"" month
VIX futures contract becomes the new m" month VIX futures contract and gets sold every day afterwards
as the process begins again.

In addition to the transactions described above, the weight of each index component is also adjusted
every day to ensure that the change in total dollar exposure for the index is only due to the price change
of each contract and not due to using a different weight for a contract trading at a higher price.

For the S&P 500 VIX Front Month Futures Index, the long position in the first month VIX futures is rolled
to the second month VIX futures contract during the three business days prior to the first month expiration
day, with 1/3 of the portfolio being rolled on each day.

Calculation of the VIX Futures Index Total Return (TR)

A total return version of each of the indices is calculated, which includes interest accrual on the notional
value of the index based on the three-month U.S. Treasury rate, as follows:

IndexTR, =IndexTR, , *(1+CDR, +TBR,) (5)

where:
IndexTR:1 = Theindex TR on the preceding business day.

CDRt = Contract Daily Return as defined in equation (2).
TBRt = Treasury Bill Return, as determined by the following formula:
Delta,
91
1
TBR, = o1 -1 (6)
1- ——*TBAR,
360
where:
Deltax = The number of calendar days between the current and previous business days.
TBAR:1 = The mostrecent weekly high discount rate for 91-day U.S. Treasury bills effective

on the preceding business day. Generally, the rates are announced by the U.S.
Treasury on each Monday. On Mondays that are bank holidays, Friday’s rates

apply.
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Calculation of the VIX Futures Term-Structure Excess Return (ER)

The Term-Structure Index is a composite index that consists of taking a long position on the S&P 500 VIX
Mid-Term Futures Index with 100% weight, and a short position on the S&P 500 VIX Short-Term Futures

Index with 50% weight. On any S&P 500 VIX Futures Business Day, t, the index ER is calculated as
follows:

IndexER, = IndexER, , *(1+ExcessReturn, ) (7

where:

IndexER:1 = The Index Excess Return on the preceding business day, defined as any date on which
the index is calculated,

and

ExcessReturn; = (W gy *ExcessReturn g —Wgpoq * EXCessReturngy ) 8
where:

W Long = 100%, is the weight of the long position.

ExcessReturnwng = Excess Return of the long position in S&P 500 VIX Mid-term Futures Index.
W short

ExcessReturnshot = Excess Return of the short position in S&P 500 VIX Short-term Futures Index.

50%, is the weight of the short position.

Calculation of the VIX Futures Term-Structure Total Return (TR)

A total return version of the index is calculated, which includes interest accrual on the notional value of
the index based on the three-month U.S. Treasury rate, as follows:

IndexTR, =IndexTR,_; * (1+ ExcessReturn, +TBR, ) 9)
where:

INndexTRe1 = Theindex’s total return on the preceding business day.

ExcessReturn: = Excess Return, as defined in equation (8).

TBRt = Treasury Bill Return, as defined in equation (6).

Calculation of the Asian End-of-Day VIX Futures Indices

Asian end-of-day versions of the S&P 500 VIX Short Term Futures Index, the S&P 500 VIX Short Term
Futures Daily Inverse Index, the S&P 500 VIX Front Month Futures Index, and the S&P 500 VIX Front

Month Futures Daily Inverse Index are calculated using the following index values as of 4:00 PM Hong
Kong time:

1. Cboe Near-Term VIX Futures Contract 2 Minute VWAP, and
2. Cboe Second-Term VIX Futures Contract 2 Minute VWAP.
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S&P 500 Dynamic VIX Futures Index

Constituents

The S&P 500 Dynamic VIX Futures Index is comprised of two components:
1. Short-term volatility, represented by the S&P 500 VIX Short-Term Futures Index Excess Return
2. Mid-term volatility, represented by the S&P 500 VIX Mid-Term Futures Index Excess Return

Allocations
On any business day, t, the S&P 500 Dynamic VIX Futures Index allocates between the short-term and

mid-term volatility based on of the implied volatility term structure variable (IVTS). While the allocations
are reviewed daily, they may change on a less frequent basis.

The target allocations to the short-term volatility (TS) and the mid-term volatility (TM) are determined by
the implied volatility term structure (IVTS) and implied volatility trend (IVT) as follows:

Less than 90% -0.30 0.70
90% < IVTSt1 < 100% -0.20 0.80
100% < IVTSt1 < 105% 0 1.00
105% < IVTSi1 £ 115% 0.25 0.75

More than 115% 0.50 0.50

The S&P 500 Dynamic VIX Futures Index limits the size of changes to its daily allocation rebalancing.
The Short-Term and Mid-Term Volatility Allocations (Stand M, respectively) are determined as follows:

Sy .- 0f .S, =TS,
Sy =qmin(S,_; +0.125, TS, )...if ...S,; <TS;
max(S,_, —0.125, TS, )...if ...S,; >TS;
: (1)
M, ..if .M =TM,
M, =<min(M_; +0.125,TM )...if ..M <TM,
max(M, , —0.125,TM )...if ..M, >TM,

Evaluating implied volatility term structure

The implied volatility term structure measures the slope of the VIX futures curve. Let IVTS denote the
implied volatility term structure, where:

VTS, =" )

where:

VIXe1and VXV refer to the Choe Volatility Index (VIX) and the Cboe S&P 500 3-Month Volatility
Index (VXV), respectively.
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Excess Return (ER) Calculations

On any business day, t, the excess return index levels are calculated. The excess return indices assume
no accruals from cash. The S&P 500 Dynamic VIX Futures Index excess return is calculated as follows:

IndexER, =IndexER, , *(L+S,_, * SEDR, +M,_, *MEDR,) 3)
where:

IndexER:1 = The S&P 500 Dynamic VIX Futures Index Excess Return on the preceding business

day, t-1
St_1 = Allocation to the S&P 500 VIX Short-Term Futures Index on the prior business day,
t-1
SEDRt = Short-Term Volatility Daily Excess Return, as determined by the following formula:
SPVXSP
SEDR, = —t 1 4
SPVXSP, ,

where:

SPVXSP: = The S&P 500 VIX Short-Term Futures Excess Return Index closing level on
the current business day, t.

M., = Allocation to the S&P 500 VIX Mid-Term Futures Index on the prior
business day, t-1
MEDR: = Mid-Term Volatility Daily Excess Return, as determined by the following
formula:
SPVXMP
MEDR, = —— -1 (5)
SPVXMP, ,
where:

SPVXMP: =The S&P 500 VIX Mid-Term Futures Excess Return Index closing level
on the current business day, t.

Total Return (TR) Calculations

A total return index is calculated for the S&P 500 Dynamic VIX Futures Index, which includes interest
based on the three-month U.S. Treasury rate.

IndexTR = IndexTR, *(1+S, ,*SEDR +M,_, *MEDR, +TBR,) 6)

where:

IndexTRt1 = The S&P 500 Dynamic VIX Futures Index Total Return on the preceding business
day, t-1

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology 9



S = Allocation to the S&P 500 VIX Short-Term Futures Index on the prior business day,

t-1
SEDR: = Short-Term Volatility Daily Excess Return, as determined by formula (4)
M - = Allocation to the S&P 500 VIX Mid-Term Futures Index on the prior business day, t-
1
MEDR:

= Mid-Term Volatility Daily Excess Return, as determined by formula (5)

TBR:= Treasury Bill Return, as determined by the following formula:

Delta,
91

1

-1 )
1- L wrpaR |
360

TBR, =

Deltg = the number of calendar days between the current and previous business days.

TBAR:1 = the most recent weekly high discount rate for 91-day US Treasury bills
effective on the preceding business day. Generally, the rates are announced

by the US Treasury on each Monday. On Mondays that are bank holidays,
Friday’s rates will apply.

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology 10



S&P 500 VIX Futures Enhanced Roll Indices

The S&P 500 VIX Futures Enhanced Roll Index dynamically switches between two long portfolios of VIX
futures:

1. Short-term portfalio, represented by the S&P 500 VIX Short-Term Futures Index
2. Mid-term portfolio, illustrated below

Short-Term Portfolio

The short-term portfolio assumes a long positionin the S&P 500 VIX Short-Term Futures Index, which
models a rolling long position in the first and second month VIX futures contracts. It rolls continuously
throughout each month from the first month VIX futures contract into the second month VIX futures
contract.

On any business day, the excess return of the short-term portfolio is calculated as illustrated in the S&P
500 VIX Futures Index Methodology document.

Mid-Term Portfolio

The mid-term portfolio assumes a rolling long position in the third, fourth and fifth month VIX futures
contracts. It rolls continuously throughout each month from the third month contract into the fifth month
contract, while maintaining positions in the fourth month contracts.

On any business day, t, the excess return of the mid-term portfolio (MidERY) is calculated as follows:
MidER = MidER , *(1+CDR) @)

where:
MidERw1= The Excess Return of the Mid-Term Portfolio on the preceding business day, defined
as any date on which the index is calculated.

CDR: = Contract Daily Return, as determined by the following formula:

_Towo, ,
" TDWI
where:

DR )

t-1 =the preceding business day.
TDWO: = Total Dollar Weight Obtained on t, as determined by the following formula:

5
TDWO, =Y CRW,, * DCRP,, ®)
i=3

TDW!Ie1 = Total Dollar Weight Invested on t-1, as determined by the following formula:

5
TDWI, , = > CRW,,, *DCRP, @)

i=3

where:
CRWi: = Contract Roll Weight of the i"" VIX Futures Contract on date t.

DCRPi+= Daily Contract Reference Price of the i" VIX Futures Contract on datet.

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology 11



The Roll Period starts after the close on the Tuesday prior to the monthly Cboe VIX Futures Settlement
Date (the Wednesday falling 30 calendar days before the S&P 500 option expiration for the following
month) and runs through the Tuesday prior to the subsequent month’s Cboe VIX Futures Settlement
Date. Thus, the mid-term portfolio is rolling on a continual basis. On the business date after the current
Roll Period ends the following Roll Period will begin.

In calculating the Excess Return of the mid-term portfolio, the Contract Roll Weights (CRWi,) of each of
the contracts in the portfolio, on a given day, t, are determined as follows:

CRW,, = 50%*%

CRW,, =50%

CRW,, =500+ 31 —9"

where:

dt = The total number of business days in the current Roll Period beginning with, and including,
the starting Cboe VIX Futures Settlement Date and ending with, but excluding, the following Choe
VIX Futures Settlement Date. The number of business days stays constantin cases of a new
holiday introduced intra-month or an unscheduled market closure.

dr =The total number of business days within a Roll Period beginning with, and including, the
following business day and ending with, but excluding, the following Cboe VIX Futures Settlement
Date. The number of business days includes a new holiday introduced intra-month up to the
business day preceding such a holiday.

After the close on the Tuesday, corresponding to the start of the Roll Period, an equal weight is
allocated to the third and fourth month contracts. Then on each subsequent business day a
fraction of the third month VIX futures holding is sold and an equal notional amount of the fifth
month VIX futures is bought. The fraction, or quantity, is proportional to the number of third month
VIX futures contracts as of the previous index roll day, and inversely proportional to the length of
the current Roll Period. In this way the initial position in the third month contractis progressively
moved to the fifth month contract over the course of the month, until the following Roll Period start
when the old fourth month VIX futures contract becomes the new third month VIX futures contract
and gets sold every day afterwards as the process begins again.

In addition to the transactions described above, the weight of each index component is also
adjusted every day to ensure that the change in total dollar exposure for the index is only due to
the price change of each contract and not due to using a different weight for a contract trading at
a higher price.

For the purpose of the historical mid-term portfolio calculations, when the i future was not listed
onday t, the closing price on the previous day, t-1, was used.

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology 12



Dynamic Switch

Let Wtshort mid

contracts, respectively.

short

W, = Weight of the S&P 500 VIX Short-Term Futures Index
w™ = Weight of the mid-term portfolio in VIX futures
=100% - W™

and W, denote the weight of the short-term portfolio and mid-term portfolio in the VIX futures

At the inception of the index history (t = 1), the index is fully invested in the mid-term VIX futures portfolio.

Wlshort - 0

w" = 100%

On any business day, t, theindex dynamically switches between the short-term portfolio and the mid-temrm

portfolio based on the implied volatility signal.

The implied volatility signal evaluates whether the current implied volatility, represented by the spot VIX,
is relatively high or low. Let the 15-day implied volatility average be denoted by AvglV, . The Daily Implied

Volatility Signal ( DIVS, ) is high (+1) if the current implied volatility is greater than 1.35 times AvglV, ,

and low (-1) if itis less than AvglV,.

IV, = VIX, ®)
AvgIV,, = 3" Ve ©
t-1 s 15
+1..0f .1V, >1.35% AvglV,
DIVS, , =<-1...if ... IV, < AvglV, , (7)
0...otherwise
where:

VIXe1 refers to the Cboe Volatility Index (VIX).

On any businessday, t, if DIVS, , is high (+1) and the index is not fully invested in the

short-term portfolio, we roll the entire mid-term portfolio into the short-term portfolio. Twenty

percent (20%) of the portfolio will be rolled into the short-term portfolio per business day.

On any businessday, t, if DIVS, ; is low (-1) and the index is not fully invested in the mid-

term portfolio, we roll the entire short-term portfolio into the mid-term portfolio. Twenty
percent (20%) of the portfolio will be rolled into the mid-term portfolio per business day.

Note the following:

e The index rolls from one VIX futures portfolio to the other gradually. A 20% portion of the old
portfolio is rolled into the new portfolio every day.

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology
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e Once DIVS, , triggers aroll from one VIX futures portfolio to the other, the roll will complete

unless the implied volatility signal changes sign during the roll. If the implied volatility signal
becomes 0, theroll will continue at 20% per business day. If the implied volatility signal changes
sign during the roll, the original roll will stop and roll back 20% per business day.

20% Staged Roll Example #1
If DIVS does not change sign, the roll will complete.

2/27/2007 1 0% 100%

2/28/2007 1 20% 80%
3/1/2007 0 40% 60%
3/2/2007 1 60% 40%
3/5/2007 1 80% 20%
3/6/2007 0 100% 0%

20% Staged Roll Example #2
If DIVS changes sign during the roll, the roll will stop and reverse.

2/27/2007 1 0% 100%

2/28/2007 1 20% 80%
3/1/2007 0 40% 60%
3/2/2007 -1 60% 40%
3/5/2007 0 40% 60%
3/6/2007 0 20% 80%
3/7/2007 -1 0% 100%

Excess Return (ER) Calculations

On any business day, t, the excess return index level is calculated. The excess return indices assume no
accruals from cash.

The S&P 500 VIX Futures Enhanced Roll Index excess return is calculated as follows:
INdexER = IndexER  * (L+w"" * ShortEDR +w™ * MidEDR ) ®)

where:

IndexERt1 = The S&P 500 VIX Futures Enhanced Roll Index Excess Return on the
preceding business day, t-1

short

W, = Weight of the S&P 500 VIX Short-Term Futures Index, on the preceding
business day, t-1
thiif = Weight of the mid-term portfolio in VIX futures on the preceding business day, t-

1

ShortEDR: = Excess daily return of the short-term portfolio, as determined by the following formula:

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology 14



ShortEDR, = SPVXSP -1 9)

SPVXSP,
where:

SPVXSP: = The S&P 500 VIX Short-Term Futures Excess Return Index closing
level on the current business day, t.

MIdEDR: = Excess daily return of the mid-term portfolio, as determined by the
following formula:

MidEDR, = m% -1 (10)
| t-1

where:

MIdER: = The excess return of the mid-term portfolio onthe current
business day, t, as calculated in formula (1).

Total Return (TR) Calculations

A total return index is calculated for the S&P 500 VIX Futures Enhanced Roll Index, which includes
interest based on the three-month U.S. Treasury rate.

IndexTR = IndexTR_, * (1+ W * ShortEDR +w™; * MidEDR +TBR) (11)
where:

IndexTRt1 = The S&P 500 VIX Futures Enhanced Roll Index Total Return on the preceding
business day, t-1

TBRt = Treasury Bill Return, as determined by the following formula:
Deltat

TBR, = -1 12)

Deltg = the number of calendar days between the currentand previous business days.

TBAR:t1 = the most recent weekly high discount rate for 91-day US Treasury bills
effective on the preceding business day. Generally, the rates are announced
by the US Treasury on each Monday. On Mondays that are bank holidays,
Friday’s rates will apply.

h _ .
Wts_lort = Weight of the S&P 500 VIX Short-Term Futures Index, on the preceding

business day, t-1

Wt”lif = Weight of the mid-term portfolio in VIX futures on the preceding business day,
t-1

ShortEDR: = Excess daily return of the short-term portfolio, as defined in (9).

MIdEDR: = Excess daily return of the mid-term portfolio, defined in (10).
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Base Dates and History Availability

Index history availability, base dates and base value are shown in the table below.

First

Value

DE Base Date Base Value
S&P 500 Dynamic VIX Futures ER 01/19/2011 [12/20/2005 |12/07/2010 |3585.289969
S&P 500 Dynamic VIX Futures TR 08/17/2011 |12/20/2005 (12/07/2010 |4010.856143
S&P 500 VIX 2M Futures Index 08/29/2011 |04/19/2011 |04/20/2011 |159977.7264
S&P 500 VIX 3M Futures Index 08/29/2011 |04/19/2011 |04/20/2011 |169175.8786
S&P 500 VIX 4M Futures Index 08/29/2011 [04/19/2011 |04/20/2011 |174703.0193
S&P 500 VIX Enhanced Mid-TermIndex ER 03/29/2011 [10/23/2006 |12/21/2010 |149258.7536
S&P 500 VIX Enhanced Mid-TermIndex TR 03/29/2011 [12/20/2005 |12/21/2010 |160468.4648
S&P 500 VIX FrontMonth Futures Index ER 09/21/2015 (11/10/2005 |12/20/2005 |100000
S&P 500 VIX FrontMonth Futures Index TR 09/21/2015 [11/10/2005 |12/20/2005 |100000
S&P 500 VIX Futures 2-Month Index ER 08/29/2011 [12/20/2005 |04/20/2011 |45895.31833
S&P 500 VIX Futures 2-Month Index TR 08/29/2011 [12/20/2005 |04/20/2011 |51370.85105
S&P 500 VIX Futures 3-Month Index ER 08/29/2011 (12/20/2005 |04/20/2011 |89385.439
S&P 500 VIX Futures 3-Month Index TR 08/29/2011 [12/20/2005 |04/20/2011 |100050.3148
S&P 500 VIX Futures 4-Month Index ER 08/29/2011 (12/20/2005 |04/20/2011 |100051.543
S&P 500 VIX Futures 4-Month Index TR 08/29/2011 |12/20/2005 [04/20/2011 |111987.533
S&P 500 VIX Futures 6-Month Index 08/29/2011 [12/20/2005 |04/20/2011 |151642.3469
S&P 500 VIX Futures 6-Month Index ER 08/29/2011 [12/20/2005 |04/20/2011 |121182.0497
S&P 500 VIX Futures 6-Month Index TR 08/25/2011 |12/20/2005 |04/20/2011 |135636.2028
S&P 500 VIX Futures Enhanced Roll Index ER 03/29/2011 |10/23/2006 [12/21/2010 |273.5558833
S&P 500 VIX Futures Enhanced Roll Index TR 03/17/2011 |10/23/2006 (12/21/2010 |294.0902709
S&P 500 VIX Futures Term-Structure Index ER 12/09/2010 |12/20/2005 |03/19/2010 (204035.6554
S&P 500 VIX Futures Term-Structure Index TR 11/24/2010 (12/20/2005 (03/19/2010 (228017.9437
S&P 500 VIX Mid-Term Futures Index 12/23/2008 (12/20/2005 (12/20/2005 (100000
S&P 500 VIX Mid-Term Futures Index ER 05/10/2010 |12/20/2005 [12/20/2005 |100000
S&P 500 VIX Mid-Term Futures Index TR 05/10/2010 [12/20/2005 |12/20/2005 |100000
S&P 500 VIX Mid-TermIndex ER MCAP 05/10/2010 [12/20/2005 |03/16/2010 |138581.7425
S&P 500 VIX Mid-TermIndex MCAP 01/22/2009 [12/20/2005 |11/18/2009 |185227.4316
S&P 500 VIX Short-Term Futures Index 12/23/2008 (12/20/2005 (12/20/2005 (100000
S&P 500 VIX Short-Term Futures Index (0930-1600 ET) 04/27/2020 (12/31/2019 |12/31/2019 |21.67823832
(USD) ER
S&P 500 VIX Short-Term Futures Index ER 05/10/2010 |12/20/2005 [12/20/2005 |100000
S&P 500 VIX Short-Term Futures Index TR 05/10/2010 |12/20/2005 [12/20/2005 |100000
S&P 500 VIX Short-TermIndex ER MCAP 05/10/2010 [12/20/2005 |03/16/2010 |33264.94972
S&P 500 VIX Short-TermIndex MCAP 01/22/2009 [12/20/2005 |11/18/2009 |65756.47906
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Index Governance

Index Committee

The Commodities Index Committee maintains the families of S&P VIX Futures Indices. Allmembers of
the Committee are full-time professionals at S&P Dow Jones Indices. The Committee meets regularly. At
each meeting, the Committee reviews any significant market events. In addition, the Committee may
revise index policy for timing of rebalancings or other matters.

S&P Dow Jones Indices considers information about changes to its Indices and related matters to be
potentially market moving and material. Therefore, all Index Committee discussions are confidential.

S&P Dow Jones Indices’ Index Committees reserve the right to make exceptions when applying the
methodology if the need arises. In any scenario where the treatment differs from the general rules stated
in this document or supplemental documents, clients will receive sufficient notice, whenever possible.

In addition to the daily governance of indices and maintenance of index methodologies, at least once
within any 12-month period, the Index Committee reviews the methodology to ensure the indices continue
to achieve the stated objectives, and that the data and methodology remain effective. In certain instances,
S&P Dow Jones Indices may publish a consultation inviting comments from external parties.

For information on Quality Assurance and Internal Reviews of Methodology, please refer to S&P Dow
Jones Indices’ Commodities Indices Policies & Practices Methodology.
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Index Policy

Announcements
Announcements of the daily index values are made after the market close each day.
Holiday Schedule

The indices are calculated daily from 7:00 PM (day prior) to 4:00 PM New York Time, excluding holidays
and weekends.

A complete holiday schedule for the year is available at www.spglobal/spdji.com.

Rebalancing

The Index Committee may change the date of a given rebalancing for reasons including market holidays
occurring on or around the scheduled rebalancing date. Any such change will be announced with proper
advance notice where possible.

Unexpected Exchange Closures and New Holidays

In situations where an exchange is forced to close early due to unforeseen events, such as computer or
electric power failures, weather conditions or other events, S&P Dow Jones Indices calculates the value
of the index based on the most recent prior closing futures price published by the Cboe Futures
Exchange and the roll for that day is carried to the next Cboe business day as described in the Contract
Rebalancing section. If an exchange fails to open due to unforeseen circumstances, S&P Dow Jones
Indices may determine not to publish the index for that day. The daily roll percentage is determined on the
day when the index is fully rolled from the first month contract to the second month contract and stays
constant throughout the month. If the index is not calculated or published due to unforeseen
circumstances during the month, the unrolled potion for that day is carried to the next Cboe business day.
It does not change the daily roll percentage on the remaining days of the month.

In situations where an exchange introduces a holiday during the month of the index calculation the index
is not be published and the roll for that day is carried to the next Cboe business day as described in the
Contract Rebalancing section.

Please see the example provided below:

Ngéﬁg&ﬁg” ER Calculated Weights Mlﬁir;lfgth(e:(ljgsliorle ER Calculated Weights
% Current % Next % Current % Next
10/25/2012 0.76 0.24 10/25/2012 0.76 0.24
10/26/2012 0.72 0.28 10/26/2012 0.72 0.28
10/29/2012 0.68 0.32 10/29/2012 Unscheduled Market Closure
10/30/2012 0.64 0.36 10/30/2012 Unscheduled Market Closure
10/31/2012 0.60 0.40 10/31/2012 0.68 0.32
11/01/2012 0.56 0.44 11/01/2012 0.56 0.44
11/02/2012 0.52 0.48 11/02/2012 0.52 0.48

For more information on Unexpected Exchange Closures, please refer to S&P Dow Jones Indices’
Commodities Indices Policies & Practices Methodology.
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Delisting of Futures Contracts

If one or more futures contracts included in one of the indices is no longer listed, S&P Dow Jones Indices
may choose to cease publication of the effected index at that time.

For information on Calculations and Pricing Disruptions, Expert Judgment, Data Hierarchy and Error
Corrections, please refer to S&P Dow Jones Indices’ Commodities Indices Policies & Practices
Methodology.

Contact Information

For questions regarding an index, please contact: index_services@spglobal.com.
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Index Dissemination

Index levels are available through S&P Dow Jones Indices’ Web site at www.spglobal/spdji.com, major
quote vendors (see codes below), numerous investment-oriented Web sites, and various print and

electronic media.

Tickers

The table below lists headline indices covered by this document. All versions of the below indices that
may exist are also covered by this document. Please refer to S&P DJI Methodology & Requlatory Status

Database for a complete list of indices covered by this document.

| Index Bloomberg RIC \
S&P 500 VIX Short-Term Futures Index ER (Real-Time) SPVXSPID .SPVXSPID
S&P 500 VIX Short-Term Futures Index ER (End-of-Day) SPVXSP --
S&P 500 VIX Short-Term Futures Index ER (Asian End-of-Day) SPVSTFAP --
S&P 500 VIX Short-Term Futures Index TR (Real-Time) SPVIXSTR .SPVIXSTR
S&P 500 VIX Short-Term Futures Index TR (End-of-Day) SPVXSTR --
S&P 500 VIX Mid-Term Futures Index ER SPVXMP .SPVXMP
S&P 500 VIX Mid-Term Futures Index TR (Real-Time) SPVIXMTR .SPVIXMTR
S&P 500 VIX Mid-Term Futures Index TR (End-of-Day) SPVXMTR --
S&P 500 VIX Futures Term-Structure Index ER SPVXTSER .SPXVXTSER
S&P 500 VIX Futures Term-Structure Index TR SPVXTSTR --
S&P 500 VIX 2M Futures Index ER SPVIX2ME .SPVIX2ME
S&P 500 VIX 2M Futures Index TR SPVIX2MT .SPVIX2MT
S&P 500 VIX 3M Futures Index ER SPVIX3ME .SPVIX3ME
S&P 500 VIX 3M Futures Index TR SPVIX3MT .SPVIX3MT
S&P 500 VIX 4M Futures Index ER SPVIX4ME .SPVIX4ME
S&P 500 VIX 4M Futures Index TR SPVIX4MT .SPVIX4MT
S&P 500 VIX 6M Futures Index ER SPVIX6ME .SPVIX6ME
S&P 500 VIX 6M Futures Index TR SPVIX6MT .SPVIX6MT
S&P 500 VIX FrontMonth Futures Index ER SPVXFME .SPVXFME
S&P 500 VIX FrontMonth Futures Index TR SPVXEFMT .SPVXFMT
S&P 500 VIX FrontMonth Futures Index ER (Asian End-of-Day) SPVFMFAP --
S&P 500 VIX Front Month Futures Inverse Index ER (Asian End of Day) SPVFEMIAP --
S&P 500 Dynamic VIX Futures Index ER SPDVIXE
S&P 500 Dynamic VIX Futures Index TR SPDVIXT
S&P 500 Dynamic VIX Futures Index ER (Official Close) SPDVIXP
S&P 500 Dynamic VIX Futures Index TR (Official Close) SPDVIXTR
S&P 500 VIX Futures Enhanced Roll Index ER SPVIXEP .SPVIXEP
S&P 500 VIX Futures Enhanced Roll Index TR SPVIXETR .SPVIXETR
S&P 500 VIX Short-Term Futures Index (0930-1600 ET) (USD) ER VXXIDSPE

Index Data

Index level data is available via subscription.

For product information, please contact S&P Dow Jones Indices, www.spglobal/spdji.com/contact-us.

Web site

For further information, please referto S&P Dow Jones Indices’ Web site at www.spglobal/spdji.com.
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Appendix |

Methodology Changes

Methodology changes since January 1, 2015, are as follows:

| Effective Date

Methodology

| Change | (After Close) Previous Updated
Index Name 10/23/2020 S&P 500 VIX Short-Term Futures Index S&P 500 VIX Short-Term Futures Index
(0930-1615 ET) (USD)ER (0930-1600 ET) (USD)ER
Change in VIX 10/23/2020 4:15 PMET stop time 4:00 PMET stop time
Settlement
Times
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Appendix I

EU Required ESG Disclosures

| EXPLANATION OF HOW ENVIRONMENTAL, SOCIAL & GOVERNANCE (ESG) FACTORS ARE

REFLECTED IN THE KEY ELEMENTS OF THE BENCHMARK METHODOL OGY 2

Name of the benchmark administrator.

S&P Dow Jones Indices LLC.

Underlying asset class of the ESG
benchmark.®

N/A

Name of the S&P Dow Jones Indices
benchmark or family of benchmarks.

S&P DJI Futures Indices Benchmark Statement

Do any of the indices maintained by this

4. [ methodology take into account ESG No
factors?
Appendix latest update: January 2021

% The information contained in this Appendix is intended to meet the requirements of the European Union Commission Delegated

Regulation (EU) 2020/1817 supplementing Regulation (EU) 2016/1011 of the European Parliament and of the Council as regards
the minimum content of the explanation of how environmental, social and governance factors are reflected in the benchmark

methodology.

® The ‘underlying assets’ are defined in European Union Commission Delegated Regulation (EU) 2020/1816 supplementing
Regulation (EU) 2016/1011 of the European Parliament and of the Council as regards the explanation in the benchmark statement
of how environmental, social and governance factors are reflected in each benchmark provided and published.
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Appendix Il

Historical Assumptions

Priorto April 2008, not all consecutive first to seventh month VIX futures were listed. For the purpose of

the historical S&P 500 VIX Futures Index series calculations, the following assumptions have been made

in interpolating VIX futures contract prices from near-by listed contracts.

When the i"" future was not listed, buti™™+1 and i™-1 futures were listed, the following interpolation has

been assumed:

BDays(T; —Ti_;) (DCRPH:LIZ —DCRPi,ltz)

DCRP,,* =DCRP_y,* +
BDays(T;,; —Ti_;)

When i and i"+1 futures were not listed, but i™+2 and i"-1 futures were listed, the following
interpolation has been assumed:

BDays(T; —T; ;)

DCRP..> =DCRP. ,,% +
" e BDays(Ti,, —Ti;)

2 2
(DCRP;,,,“ =DCRP,_;,7)

Wheni™, i"™+1 and i"+2 futures were not listed, the following extrapolation has been assumed:

BDays(T; —T; ;) (DCRP'f:LtZ —DCRPi,Z’tZ)

DCRP;,* =DCRP,_;,* + ,
BDays(T;_; —T;_,)

where:
Ti = Last Trade Day of the i"" VIX Futures contract
BDays = Number of Business days between VIX Futures Last Trade Days

S&P Dow Jones Indices: S&P VIX Futures Indices Methodology

23



Disclaimer

© 2022 S&P Dow Jones Indices. All rights reserved. S&P, S&P 500, S&P 500 LOW VOLATILITY INDEX,
S&P 100, S&P COMPOSITE 1500, S&P 400, S&P MIDCAP 400, S&P 600, S&P SMALLCAP 600, S&P
GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, S&P TARGET DATE INDICES, S&P PRISM, S&P
STRIDE, GICS, SPIVA, SPDR and INDEXOLOGY are registered trademarks of S&P Global, Inc. (“S&P
Global”) orits affiliates. DOW JONES, DJ, DJIA, THE DOW and DOW JONES INDUSTRIAL AVERAGE
are registered trademarks of Dow Jones Trademark Holdings LLC (“Dow Jones”). These trademarks
together with others have been licensed to S&P Dow Jones Indices LLC. Redistribution or reproduction in
whole orin part are prohibited without written permission of S&P Dow Jones Indices LLC. This document
does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P Global,
Dow Jones or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary
licenses. Except for certain custom index calculation services, all information provided by S&P Dow Jones
Indices is impersonal and not tailored to the needs of any person, entity, or group of persons. S&P Dow
Jones Indices receives compensation in connection with licensing its indices to third parties and providing
custom calculation services. Past performance of an index is not an indication or guarantee of future
results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index may
be available through investable instruments based on that index. S&P Dow Jones Indices does not
sponsor, endorse, sell, promote or manage any investment fund or other investment vehicle that is
offered by third parties and that seeks to provide an investment return based on the performance of any
index. S&P Dow Jones Indices makes no assurance that investment products based on the index will
accurately track index performance or provide positive investment returns. S&P Dow Jones Indices LLC is
not an investment advisor, and S&P Dow Jones Indices makes no representation regarding the
advisability of investing in any such investment fund or other investment vehicle. A decision to invest in
any such investment fund or other investment vehicle should not be made in reliance on any of the
statements set forth in this document. Prospective investors are advised to make an investmentin any
such fund or other vehicle only after carefully considering the risks associated with investing in such
funds, as detailed in an offering memorandum or similar document that is prepared by or on behalf of the
issuer of the investment fund or other investment product or vehicle. S&P Dow Jones Indices LLC is not a
tax advisor. A tax advisor should be consulted to evaluate the impact of any tax-exempt securities on
portfolios and the tax consequences of making any particular investment decision. Inclusion of a security
within an index is nota recommendation by S&P Dow Jones Indices to buy, sell, or hold such security,
nor is it considered to be investment advice.

These materials have been prepared solely for informational purposes based upon information generally
available to the public and from sources believed to be reliable. No content contained in these materials
(including index data, ratings, credit-related analyses and data, research, valuations, model, software or
other application or output therefrom) or any part thereof (“Content”) may be modified, reverse-
engineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval
system, without the prior written permission of S&P Dow Jones Indices. The Content shall not be used for
any unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data providers and
licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. S&P Dow Jones Indices Parties are not responsible for any errors
or omissions, regardless of the cause, for the results obtained from the use of the Content. THE
CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES INDICES PARTIES DISCLAIM
ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE,
FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENTS
FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY
SOFTWARE OR HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be
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liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive, special or
consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income
or lost profits and opportunity costs) in connection with any use of the Content even if advised of the
possibility of such damages.

S&P Global keeps certain activities of its various divisions and business units separate from each other in
order to preserve the independence and objectivity of their respective activities. As a result, certain
divisions and business units of S&P Global may have information that is not available to other business
units. S&P Global has established policies and procedures to maintain the confidentiality of certain non-
public information received in connection with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many
organizations, including issuers of securities, investment advisers, broker-dealers, investment banks,
other financial institutions and financial intermediaries, and accordingly may receive fees or other
economic benefits from those organizations, including organizations whose securities or services they
may recommend, rate, include in model portfolios, evaluate or otherwise address.

Cboe® and VIX® are registered trademarks of Cboe Exchange, Inc. and have been licensed for use by
S&P Dow Jones Indices.
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