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Introduction

The Adjusted Interest Rate Total Return futures (AIR TRF) contract is designed to offer similar
economics to an equity index swap. Before examining the characteristics of the AIR TRF, it is helpful
to look at the mechanics of an equity index swap.

If one is already familiar with swap mechanics, please move directly to section 2 on AIR TRF
mechanics. Sections 3, 4, and 5 detail valuation, daily and final settlement, respectively. Section 7
presents the contract specifications.

Lastly, CME Group also announced a new Adjusted Interest Rate Total Return futures (AIR TRF)
contract. As outlined in the FAQ, the new S&P 500 Total Return (SPTR) product will use Secured
Overnight Financing Rate (SOFR) accrual rather than the Effective Federal Funds Rate (EFFR) example
in this paper. The legacy AIR TR (EFFR) future products remain unchanged and mechanics are the
same irrespective of the reference rate used.

1. Equity index swap mechanics

In an equity index swap, one counterparty agrees to pay the other index performance in exchange for
an agreed financing payment. The most common swap structures are designed with the periodic
exchange of payments with corresponding resets of interest rate and index notional values. The
financing payment for the period is based on the notional value of the equity index exposure and uses
the agreed interest rate reference rate that aligns to the period length, such as 3-month CME Term
SOFR Rate with quarterly resets, or the overnight Effective Fed Funds Rate (EFFR) for daily resets +/-
an agreed spread, etc. Learn more about the CME Term SOFR global benchmark.

Please note that the agreed-upon spread does not change during the tenor of the swap; the spread is
a fixed differential applied to the periodic-resetting reference rate where the net effective interest
rate is used each period to calculate the financing payment.

The counterparty that is long equity performance (Receiver) also receives any dividend income from
the counterparty who is short equity performance (Payer). If the underlying index is a total return
index, the dividends are reinvested in the underlying index as part of the index methodology, and an
explicit adjustment for dividends need not be made. In the case of a swap based on a price return
equity index, the dividend adjustment will be required either through scheduled dividend payments
or an adjustment to the agreed-upon financing spread.

The Receiver of equity performance makes financing payments to the Payer of equity performance
to compensate the Payer for the financing costs associated with the funding the underlying
equity position (or hedge).

At the agreed periodic intervals (swap reset dates), cash flows are exchanged between the
counterparties based on the economics of the various swap legs, i.e., the equity leg, the financing leg
and dividend leg (if applicable). On the swap reset dates, the index notional and reference rate are


https://www.cmegroup.com/education/files/total-return-long-air.pdf
https://www.cmegroup.com/articles/faqs/us-equity-index-based-adjusted-interest-rate-total-return-futures-and-t-1-settlement.html
https://www.cmegroup.com/notices/ser/2024/07/SER-9401R.html
https://www.cmegroup.com/articles/faqs/faq-sp-500-air-total-return-sofr-futures.html
https://www.cmegroup.com/market-data/cme-group-benchmark-administration/term-sofr.html

adjusted each time to account for the exchange of cash flows. The newly observed level for both the
equity notional and the reference rate will apply to the subsequent period until the next reset.

Thus, the equity index swap mechanics can be summarized in Figure 1 below based on the S&P 500
Total Return index (SPTR) and using 3-month Term Benchmark Reference Rate for the financing leg.

Buyer receives Equity Index
Total Return (Price and Dividends)

Equity leg

Buyer of TR Swap Seller of TR Swap

(Receiver) (Payer)

Financing leg

Buyer pays Benchmarket Rate
+/- agreed spread %

Figure 1: Equity swap mechanics

Based on a one-year swap with quarterly resets, the cash flows determined at resets will be as follows:
Where SPTR; is the underlying index price at time t. t; is the trade inception, T is the maturity and
the reset date intervals are at t;, 3M Term Rate; is the floating reference rate for the period, s is the
financing spread (which is fixed) quoted in basis points, and r is the floating reference rate. Since r
and s are yearly rates, they need to be multiplied by the year fraction 7.! In Figure 2 below, the
counterparty long the equity performance will receive the cash flows determined by the top half of
the diagram, whilst paying the cash flows in the lower half of the diagram.

Figure 2: Cash flows of an equity swap
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2. Adjusted Interest Rate Total Return futures mechanics

The AIR TRF has a maturity at a known date and its valuation has three components: an equity index
component, a benchmark financing component that accrues daily and a financing spread adjustment
component.

AIR TRF = (Equity Index — Accrued Financing ) + Financing Spread Adjustment

The equity index component of an AIR TRF is similar to a swap in that it is an agreement between
two counterparties to pass equity performance from one counterparty to the other. The equity
index price of the AIR TRF is always the official index daily close, as the trade is transacted via BTIC.2

The next component of the AIR TRF is the sum of the daily accrued financing (AF). Compared to an
equity swap, where the financing amount accrued is exchanged at each reset date as a cash flow; in
the AIR TRF the financing amount is accrued daily based upon the benchmark reference rate (e.g.
the Effective Fed Funds Rate - EFFR, or SOFR -Secured Overnight Financing Rate ) and the sum is
incorporated into the daily settlement of the product. For each contract the initial value for AF will
be determined by the exchange and all the daily financing amounts will be added to this initial value
(see formulae in section 3).3

This accrued amount is netted with the equity index performance as shown in the formula above.
Thus, the buyer of the AIR TRF will have the exposure of the equity index minus the sum of the accrued
daily financing to date. Therefore, the buyer’s exposure will incur a negative carry if this accrued
financing amount is positive. Conversely, the seller will earn this positive carry.

The last component of the AIR TRF valuation is the financing spread adjustment. When trading the AIR
TRF, the counterparties will agree to lock in a spread +/- to the reference rate (TRF spread) for the
remaining maturity of the product. The driver of determining this spread rate will be the rebate value
the market ascribes to the value of the underlying stocks in the index.

Thus, the spread that is agreed to is equivalent to the spread that would be charged above or below
the reference rate in an equity index swap. As is observed with swap spread pricing, the higher the
rebate value, the lower the spread of the AIR TRF, and vice versa. The component that will be most
impactful on the price discovery of AIR TRFs will be this financing spread adjustment component.

The daily economics of the AIR TRF based on a total return index are summarized in Figure 3 below.

Figure 3: AIR TRF mechanics

2 The only exception is trading the future via an EFRP where the future price level is specified directly.
3 The AF using the same reference rate will be the same across all maturities regardless of listing date.
The differential of the AF between traded entry and exist will be important in determining how the
valuation evolves, not the initial value.



3. AIR Total Return futures valuation

Market participants will trade the TRF spread price (s;) directly. Once the TRF spread is consummated,
it will be converted into an AIR TRF price by the Exchange. The resulting cleared price of the future is
computational and occurs on a trade by trade basis as outlined below. The quoting convention will be
the TRF spread expressed in basis points (rather than index points). The TRF spread will be available
to trade in 0.5 basis point increments.

The price of AIR TRF is defined as:
Future Price, = (Equity Index — Accrued Financing) + Financing Spread Adjustment
= (SPTR; — AF;) + FSA;
= (SPTR; — AF;) + SPTR; X 1 X s
Where:

e t:valuation time;

SPTR;: S&P 500 Total Return index close price. It is the Gross Total Return index on S&P 500
also known by the index ticker “SPTR”;

AF;: Accrued daily overnight financing at time t defined by AF; = AF;_4 + DF;;

DF,: Daily financing at time t as defined by DF, = SPTR,_; X EFFR,_; x tf?;

FSAq¢: Financing spread adjustment as defined by FSA; = SPTRy X T4 X S¢;

S¢: TRF spread price;

T: Expiration date of the future;

TfD: annualized financing days as defined by TfD = [(t)+1 settlement days]— [(t-1) +1
settlement days] *

e 1,:time to expiry defined by 7; = [(T+ 1 settlement days) — (t + 1 settlement days)] / 360.

The overnight financing rate is determined as the Effective Fed Funds Rate “EFFR” applicable to each
day. Accrued financing (AF;) is equal to the sum of the daily overnight financing (DF;) since the

TfD. The DTCC business days calendar is used as the “settlement days” calendar to calculate the time

to expiry (t;) and the annualized financing days (tfP).

4 The SEC shortened equity settlement cycle drove changes to this product. See the FAQ.


https://www.cmegroup.com/articles/faqs/us-equity-index-based-adjusted-interest-rate-total-return-futures-and-t-1-settlement.html

A fictitious numerical example of the price of the valuation and profit and loss calculation can be

found below using the following input values:

Table 1: Example daily closing values for SPTR, EFFR, and TRF spread

Dec ‘24 TRF spread daily
SPTR EFFR (%) settlement (bps)
5/28/2024 | 11,554.45 5.33 64.5
5/29/2024 | 11,469.46 5.33 65.5
5/30/2024 | 11,402.10 5.33 70.0

We start by using the AIR TRF on May 28, and a maturity of Dec 2024. For daily settlement on May
28, due to the movement to t+1, the annualized financing days equate to zero causing AF to be
unchanged. You can read more on our FAQ and SER.

The May 29 and May 30, 2024, valuations are calculated to determine the profit and loss value
between the initial trade and the two valuation dates (further detailed calculations are available in
Appendix 2 & 4).

On May 29, the daily funding (DF) is equal to 1.71 because the previous SPTR close and EFFR were

11,554.45 and 5.33 percent, respectively, and the funding days are equal to 1: 11,554.45 X % X

533 _ 171
100

Accrued financing is the cumulative daily financing levels since the product's initiation. Therefore, the
accrued financing (AF) is the previous day’s AF plus the DF. Specifically, 857.98 plus 1.71, which
equates to 859.69. Itis important to note that all transactions on the same day have the same AF and
DF irrespective of the traded funding spread and the closing price of the index.

If an investor bought Dec 2024 SPTR AIR TRF at midday at a hypothetical level of 64 bps, SPTR closed

at 11,469.46, and the time-to-maturity is 207 days, the AIR TRF FSA traded valuation would be

11,469.46 X % X % = 42.21. The transacted AIR TRF valuation would be 11,469.46 —859.69 +

42.21=10,651.98.
Subsequently, if the Dec 2024 SPTR AIR TRF contract settled at 65.5 bps, the settlement FSA is 43.20,
using SPTR close of 11,469.46, 207 days to maturity, as follows: 11,469.46 X 655 207

X — = 43.20.
10,000 ~ 360
Thus,the settlement price of Dec 2024 SPTR AIR TRF = 11,469.46 — 859.69 + 43.20 = 10,652.97. The
investor realised a gain of .99 on day one.

The same calculations are computed for May 30, 2024. The previous SPTR close and EFFR were
11,469.46 and 5.33 percent, respectively, and one day of financing occurred. Thus, the daily financing

is1.70:11,469.46 X % X 51'%. The accrued financing is 861.39, which is the sum of the previous day’s

accrued financing plus that day’s daily financing.

The FSA is 45.67 because SPTR closed at 11,402.10, the daily settlement of the TRF-settled spread
increased to 70.0 and the time-to-maturity is now 206 days: 11,402.10 X 709 200

X — = 45.67.
10,000 ~ 360

Thus, the AIR TRF daily settlement on May 30is =11,402.10 — 861.39 + 45.67 = 10,586.38 and the loss
for May 30th relative to 10,652.97 settlement on May 29" is 66.58 index points or $1,664.58 ($25
multiplier).


https://www.cmegroup.com/articles/faqs/us-equity-index-based-adjusted-interest-rate-total-return-futures-and-t-1-settlement.html

It is important to note that only final valuation values and profit and loss are rounded during the
calculation. All intermediary results’ precision is used in the next steps calculation.

4. Daily settlement of AIR Total Return futures

The daily settlement price of AIR Total Return futures will be based on the computation of the
theoretical value of the contracts using:

e Daily closing index value of the total return index;

o Daily EFFR rate;

o Daily TRF Spread settlement based on quoted market, or VWAP of traded prices during the
session or previous spread settlement if no current day activity (methodology subject to
further refinement).

The daily settlement price of the contract shall be determined based on the following formula:

Futures Price!®" **""'¢ = (Equity Index — Accrued Financing) + Financing Spread Adjustment

= (SPTR; — AF,) + FSA*t'
= (SPTR, — AF,) + SPTR, x T, x sgettle

where the Spread Settle (s$¢!¢) for the day shall be determined based on market activities
(quotes, traded price) or prior day settle if no market activities and AF; is the sum of accrued daily
overnight financing until settlement date.

Appendix 1 shows the profit and loss definition and how the daily variation margin (VM) would work.
It demonstrates the fact that it replicates the daily performance of the STPR less the daily overnight
financing as well as any profit or loss in the financing spread adjustment. Appendix 2 details numerical
examples of both valuation and VM.

5. Final settlement of AIR Total Return futures

The final settlement of the AIR TRF is the SPTR SOQ price minus the sum of accrued daily overnight
financing until expiry. The term FSAr at final expiration is null because at expiration of the future 74
is zero.

Future Pricetfleal settlement _ SPTR?OQ — AFr

The expiry level of SPTR on final settlement will be determined by the Special Opening Quotation
(SOQ) of the index together with the sum of the accrued financing up to and including the final
settlement date.

6. Trading mechanism

At time of writing, the AIR Total Return futures are tradable via spread-quoted BTIC only (Globex and
ex-pit). The minimum block size is 250. Explore more details on minimum block sizes and reporting
times.



https://www.cmegroup.com/clearing/trading-practices/block-trades.html
https://www.cmegroup.com/clearing/trading-practices/block-trades.html

7. Contract specifications

CONTRACT UNIT

UNDERLYING INDEX

REFERENCE RATE

TRADING QUOTATION

TRADING HOURS

MINIMUM PRICE
FLUCTUATION

PRODUCT CODE

LISTED CONTRACTS

SETTLEMENT METHOD

TERMINATION OF
TRADING

SETTLEMENT
PROCEDURES

BLOCK MINIMUM

$25 x AIR S&P 500 Total Return Index Price
S&P 500 Total Return Index (SPTR)
Effective Fed Funds Rate (EFFR)

TRF spread in basis points expressed as an annualized number

CME Globex: BTIC: Sunday - Friday 6:00 p.m. = 4:00 p.m. Eastern Time (ET)
ClearPort: BTIC: Sunday — Friday 6:00 p.m. — 4:00 p.m. ET

0.5 Basis Points in terms of TRF Spread

The resultant cleared AIR TRF futures price will be rounded to 2 decimals.
CME Globex: ASR

CME ClearPort: ASR

Clearing: ASR

BTIC: AST

ASR is not tradable (except as BTIC) and will be available only for margining and
position assignment (EFRP)

Quarterly contracts listed for 13 quarters and 4 additional December contract months.
Financially settled

Trading terminates on the third Friday of the contract month.

BTIC: Trading terminates on the business day prior to the third Friday of the contract
month.

Daily settlement price of contract shall be determined based on the following formula:

where the Spread Settle for the day shall be determined based on market activities
(quotes, traded price) or prior day settle if no market activities and is the sum of accrued
daily overnight financing until settlement.

Final settlement price shall be determined based on the following formula:

250

For more information about AIR Total Return futures, visit cmegroup.com/airtrf or contact a
member of the Equity Products team at equities@cmegroup.com


http://cmegroup.com/airtrf
mailto:equities%40cmegroup.com?subject=

8. Appendix 1 - Profit and loss definition

One can define the profit and loss, or cash variation margin, at time t as the summation of three terms:

P&Lf”""‘mi = P&L Equity — P&L financing + P&L Financing Spread Adjustment

= (SPTR, — SPTR;_1) — (SPTR,_, X EFFR,_, X Tf?)
+ (SPTR; X1y, X s, —SPTR,_{ X Tp_1 X S¢_1)

= ASPTR — (SPTRy_y X EFFR,_y X TF?) 4+ SPTR,_y X Se—qy X AT + SPTR,_,; X T, X As

+S¢-1 X T¢ X ASPTR + 1, X ASPTR X As

It is important to note that the P&L financing term is equal to the daily financing at time t.

Additionally, the last term, P&L Financing Spread Adjustment can be extended further into 4
terms®:

Daily financing spread paid, spread risk, (additional) equity risk and cross equity-spread risk.
One can analyze each term to see its impact on the risk management of the futures contract.

The first term, SPTR;_4 X s;_1 X A1, represents the daily financing spread paid and is known at t-1.
It is typically a relatively small® daily loss’ for the buyer of the contract. The second term,
SPTR;_q1 X T X As, characterizes the spread risk with notional SPTR;_; X 14 which is known at time
t-1. The third term, s;_; X 7, X ASPTR, has a risk exclusively realized by the change in the equity
index price and is also known at time t. The last term 7, X ASPTR X As is the cross equity-spread risk
term and should be negligible.

In conclusion, the P&L Financing Spread Adjustment is mostly a function of the change in spread
value if one manages the equity index risk.

5 See appendix 3 for derivation

® stis in basis points which should make the term relatively small compared to the others. Also, in the event
this spread is negative than the daily financing spread paid would become a gain for the buyer of the contract.
7 is negative



9. Appendix 2 — Numerical example

This section goes through a hypothetical example for calculating the valuation and profit and loss of

the AIR TRF.

It looks at a valuation from May 29 — June 3, 2024. The futures contract expires in December 2024,
and has a maturity date of December 20, 2024. Table 2 shows the input data.

Table 2: Input data — Date, SPTR close price, EFFR rate, TRF spread.

Dec ‘24 TRF spread
SPTR EFFR (%) | daily settlement (bps)
5/28/2024 11,554.45 5.33 64.5
5/29/2024 11,469.46 5.33 65.5
5/30/2024 11,402.10 5.33 70.0
5/31/2024 11,402.10 5.33 67.0
6/3/2024 11,402.10 5.33 67.0

Table 3: Intermediary results and valuation at different time.

Table 3 presents intermediary results for all variables in the TRF formula and valuation at different
times.

T rFb DF AF FSA VAIRTRF
5/29/2024 207/360 1/360 1.71 859.69 43.20 10,652.97
5/30/2024 206/360 1/360 1.70 861.39 45.67 10,586.38
5/31/2024 203/360 3/360 5.06 866.45 43.08 10,578.73
6/3/2024 202/360 1/360 1.69 868.14 42.87 10,576.83

Table 4: Profit and loss and its breakdown into three components as described in Appendix 1.

Table 4 presents AIR TRF profit and loss and its breakdown into three components.

Profit and loss on May 30 shows the combined impact of the daily spread financing paid, the financing
spread adjustment changing and the SPTR value changing. On May 31, the price of SPTR was kept
unchanged between May 31 and June 3 to show how other factors affect the profit and loss. Similarly,
on June 3, both SPTR and the financing spread adjustment prices remain unchanged from May 31 to
show the costs of keeping the contract if prices are stale.

P&L Equity | P&L financing | P&L Financing Spread Adjustmen| P&LARTRF
5/30/2024 -67.36 -1.70 2.47 -66.59
5/31/2024 0 -5.06 -2.59 -7.65
6/3/2024 0 -1.69 -0.21 -1.90
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Finally, table 5 goes in the details of the P&L Financing Spread Adjustment breakdown.

Table 5: P&L Financing Spread Adjustment broken down into 4 terms, as described in Appendix 1.

Daily Financing Spread Paiy Spread Risk | Equity Risk | Cross Risk | FSA (Total)
5/30/2024 -0.2087 2.9534 -0.2525 -0.0173 2.4749
5/31/2024 -0.6651 -1.9289 0 0 -2.5940
6/3/2024 -0.2122 0 0 0 -0.2122

10. Appendix 3 — Profit and loss derivation:

Financing Spread Adjustment P&L = SPTR; X 14 X St — SPTR;_1 X T¢_1 X S¢_q

= SPTR,_4 X Ty—q X Sp + SPTR,_1 X AT X s; +ASPTR X T,_; X s, + ASPTR X At X s,

_SPTRt_l X Tr—1 X St—1

= (SPTR,_; + ASPTR) X (t;—1 + AT) X Sy — SPTR,_1 X Ty—1 X S¢_1

= SPTR,_; X Ty_y X As +SPTR,_1 X AT X (5;—1 + 4s)+ ASPTR X T,_1 X (S;—1 + 45)
+ ASPTR X AT X (S;_1 + 4s)

= SPTR;_; X S;—1 X AT 4+ SPTR,_y X A X (t;—1 + A7) + ASPTR X 5,_q X (1,—1 + AT) +

ASPTR X As X (t4_q + 47)

= SPTR,_1 X Sg—q X AT + SPTR,_; X T, X AS + 5;_; X T, X ASPTR + 1, X ASPTR X As

= Spread Financing Paid Daily + Spread Risk + Equity Risk + Cross Risk

11. Appendix 4 — Detailed calculation from the numerical example (rounded to cent):

This section examines the valuation on May 31 as well as the profit and loss calculation on June 3.

Valuation on May 31 (time t)

T; = ({12/20/2024 + 1 settlement day} — {05/31/2024 + 1 settlement days})/360 = ({12/23/2024} - {06/03/2024})/360 =

203/360

TFP = ({05/31/2024 + 1 settlement days} — {05/30/2024 + 1 settlement days})/360 = ({06/03/2024} - {05/31/2024})/360 =

3/360

= x 7FP x
DF, = SPTR,_, X tF 00

EFFR,_,

AF, = AF,_{ + DF; = 861.39 + 5.06 = 866.45 (rounded to cent)

St
FSA, = SPTR, X ——— X
¢ £710,000

1140210 x ——x 233 _ 506
T 360 100

=11,402.10 x « 203 _ 4308
fe = 2L 10,000 ~360

VAIRTRF = SPTR, — AF, + FSA, = 11,402.10 — 866.45 + 43.08 = 10,578.73

1"




Valuation on June 3 (time “t+1”)

Ti1 = ({12/20/2024 + 1 settlement days} — {06/03/2024 + 1 settlement days})/360 = ({12/23/2024} - {06/04/2024})/360 =
202/360

TEP, = ({06/03/2024 + 1 settlement days} — {05/31/2024 + 1 settlement days})/360 = ({06/04/2024} - {06/03/2024})/360 =
1/360

EFFR, 1 533
=11,402.10 X —— X —— = 1.69

DFey = SPTR X T2 X —155 360 100

AF,,, = AF, + DF,,; = 1.69 + 866.45 = 868.14

FSAusq = SPTR4q X — x 7,4, = 11,402.10 X = 4287

7 2
10, 000 10, 000 360

VAIRTRE — SPTR,,; — AFypq + FSAyp, = 11,402.10 — 868.14 + 42.87 = 10,576.83

Profit and loss on May 30 (in index points per contract)

AIR TRF _ AIR TRF AIR TRF
P&LAIRTRF — Al —

= (SPTRy4, — SPTR,) — (SPTR, X EFFR, X TE2)) + (SPTRy41 X Tyy1 X Sepq — SPTR, X T, X 5;)
= —67.36 — 1.70 + (2.47) = —66.59
Breaking down the traded basis P&L into its four components:

SPTR, s,At = —0.2087
SPTR, T4, As = 2.9534
S¢Tr4+14SPTR = —0.2525
T41 ASPTR As = —0.0173
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CME Group

For more information about AIR Total Return futures, visit cmegroup.com/airtrf or contact a member of
the Equity Products team at equities@cmegroup.com
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