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Overview 
This document describes the calculations and methodology for calculating the Initial Margin under the ISDA 
Standard Initial Margin (SIMM) and SCHEDULE models for non-cleared OTC derivatives under Uncleared Margin 
Rules (UMR). 

Initial Margin is calculated per margin account (CSA), where trades are subject to 2 groups of regulations: 
Post_Regulations and Collect_Regulations. IM of “Collect_Regulations“ is calculated on the Receive side, by 
considering risk factors as it is, including values and signs. IM of “Post_Regulations“ is calculated on the Pay side, 
by considering risk factors with same values but different signs. If regulations vary between the “Post_Regulations” 
and “Collect_Regulations”, Initial Margin is calculated under each regulation, the worst case will be retained as the 
value for Pay and Receive margins, one worst case on the Pay side, and one worst case on the Receive side. Each 
margin account has same or different margin currencies on Receive and Pay sides, and IMs are calculated firstly 
using all risk factor in amount USD and then converted to margin currency. 

Please refer to the Calypso Bilateral Margin User Guide for details. 

Here is the list of regulations for Post_Regulations and Collect_Regulations. 

Regulation Region Long Name 

AMFQ Quebec, Canada Autorité des Marchés Financiers 

APRA Australia Australian Prudential Regulation Authority 

BACEN Brazil Banco Central do Brasil 

BANX Mexico Banco de Mexico 

CFTC USA Commodity Futures Trading Commission 

ESA EU European Supervisory Authorities 

FINMA Switzerland Financial Market Supervisory Authority 

HKMA Hong Kong Hong Kong Monetary Authority 

JFSA Japan Japanese Financial Services Agency 

KFSC South Korea Korean Financial Services Commission 

MAS Singapore Monetary Authority of Singapore 

OSFI Canada Office of the Superintendent of Financial Institutions 

RBI India Reserve Bank of India 

SANT South Africa South African National Treasury 
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Regulation Region Long Name 

SEC USA Securities Exchange Commission (segregated) 

SEC-unseg USA Securities Exchange Commission (unsegregated) 

SFC Hong Kong Securities and Futures Commission 

UK United Kingdom United Kingdom Regulators 

USPR USA US Prudential Regulators 

 

The standardized approach of total initial margin per account is  

𝑇𝑜𝑡𝑎𝑙 𝐼𝑀 = 𝑆𝐼𝑀𝑀 𝐼𝑀 + 𝑆𝐶𝐻𝐸𝐷𝑈𝐿𝐸 𝐼𝑀 + 𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝐼𝑀 

Total IM is calculated at margin account level under each regulator from pay and receive side. Whether a trade 
should be covered under SIMM IM model or SCHEDULE IM Model is decided by trade product type, as well as 
margin account and regulator definition. In Calypso, this is defined using Param_ScheduleProduct and 
Param_LocalRegSIMM parameters. Each product type is covered in one IM model under one regulator, and SIMM 
IM is calculated for all product types belong to SIMM model, and SCHEDULE IM is calculated for all product types 
belong to SCHEDULE model. 

The detailed calculation of above three components (SIMM IM, SCHEDULE IM and Additional IM) is described in the 
following sections. 

User must run scheduled task MARGIN_CALCULATOR to get IM results, and the prerequisites of IM calculation are: 

• Reference data setup including margin account, margin group and regulators, via UI or MARGIN_INPUT 
scheduled task.  

• Risk factors imported from CRIF file or calculated from trades, via UI or MARGIN_INPUT scheduled task. Import 
mode supports all risk factors. Calculate mode supports risk factors including Risk_IRCurve, Risk_Inflation, 
Risk_XCcyBasis, Risk_IRVol, Risk_InflationVol, Risk_FX, Risk_FXVol, Risk_CreditQ, Risk_Equity, Risk_EquityVol, 
Risk_Commodity, Risk_CommodityVol, Notional, and PV.  

• ISDA static data. 

Please refer to the Calypso Bilateral Margin User Guide for details for reference data and ISDA version setup, 
product types supported in calculating mode as well as details of MARGIN_INPUT and MARGIN_CALCULATOR 
scheduled tasks. 
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SIMM Methodology 

 

The IM calculation of SIMM model is phased by following steps. 

• Calculate Margin by risk class.  

• Calculate Margin by product class (by factoring in risk class IM components). 

• Calculate SIMM IM (by summing up product class IM). 

 

Margin by Risk Class 

There are six risk classes: 

• Interest Rate (IR) 

• Credit Qualifying (CreditQ) 

• Credit Non-Qualifying (CreditNonQ) 

• Equity 

• Commodity 

• FX 

Margin for each risk class is the sum of the Delta Margin, the Vega Margin, the Curvature Margin, and the Base Corr 
Margin (if applicable). 

𝐼𝑀𝑥 = 𝐷𝑒𝑙𝑡𝑎𝑀𝑎𝑟𝑔𝑖𝑛𝑥 + 𝑉𝑒𝑔𝑎𝑀𝑎𝑟𝑔𝑖𝑛𝑥 + 𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑥 + 𝐵𝑎𝑠𝑒𝐶𝑜𝑟𝑟𝑀𝑎𝑟𝑔𝑖𝑛𝑥 

where 𝑥 represents each risk class, and BaseCorrMargin is only applicable for Credit Qualifying risk class. 

Note that curvature margin is calculated based on Curvature risk factors, which is derived from Vega risk factors. 
This is handled during IM calculation process and users do not need to have curvature risk factors provided in CRIF 
file.  

The detailed calculation of Delta Margin, Vega Margin, Curvature Margin, and Base Corr Margin are explained in 
section Margin by Risk Class. 

 

Margin by Product Class 

There are four product classes: 

• Interest Rate and FX (RatesFX) 

• Credit 

• Equity 

• Commodity 

SIMM calculation is considered separately for each product class, and each trade is assigned to one of product class. 
For example, equity derivatives belong to Equity product class, and they would have risk in interest rate and equity 
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risk classes. Within each product class, the initial margin (IM) for each risk class is calculated as in Margin by Risk 
Class.  

The total margin for that product class is given by the formula: 

𝑆𝐼𝑀𝑀𝑝𝑟𝑜𝑑𝑢𝑐𝑡 = √∑ 𝐼𝑀𝑟
2

𝑟

+ ∑ ∑ 𝜓𝑟𝑠𝐼𝑀𝑟𝐼𝑀𝑠

𝑟≠𝑠𝑟

 

where 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 is one of the four product classes. 𝐼𝑀𝑟 and 𝐼𝑀𝑠 are calculated over the six risk classes. 𝜓𝑟𝑠 is correlation 
between risk class 𝑟 and risk class 𝑠.  

 

Correlation matrix 𝜓𝑟𝑠 cross different risk classes based on ISDA version 2.6 (effective in Dec 2023) is given as: 

 Interest Rate Credit 
Qualifying 

Credit Non-
Qualifying 

Equity Commodity FX 

Interest Rate 100% 4% 4% 7% 37% 14% 

Credit 
Qualifying 

4% 100% 54% 70% 27% 37% 

Credit Non-
Qualifying 

4% 54% 100% 46% 24% 15% 

Equity 7% 70% 46% 100% 35% 39% 

Commodity 37% 27% 24% 35% 100% 35% 

FX 14% 37% 15% 39% 35% 100% 

 

 

For example, 𝑆𝐼𝑀𝑀𝑐𝑟𝑒𝑑𝑖𝑡 in below case is calculated from IM of six risk classes based on correlation matrix 𝜓𝑟𝑠. 
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SIMM IM 

The total SIMM is the sum of SIMM of four product classes. 

𝑆𝐼𝑀𝑀 = 𝑆𝐼𝑀𝑀𝑅𝑎𝑡𝑒𝑠𝐹𝑋 + 𝑆𝐼𝑀𝑀𝐶𝑟𝑒𝑑𝑖𝑡 + 𝑆𝐼𝑀𝑀𝐸𝑞𝑢𝑖𝑡𝑦 + 𝑆𝐼𝑀𝑀𝐶𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 
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Delta margin for interest rate risk class is calculated based on risk types Risk_IRCurve, Risk_Inflation and 
Risk_XCcyBasis.  

 

The following is step by step approach of delta margin calculation for interest rate class. 

a) Calculate aggregated sensitivities 𝑆𝑘,𝑖 with same risk type, qualifier, bucket, label1 and label2 for each 

product class and margin account. 
b) For each currency (qualifier) and risk type, calculate concentration risk factor 𝐶𝑅𝑏 based on their threshold 

levels and weighted sensitivities based on weights for different currency bucket and tenor. They are defined 
as: 

𝑊𝑆𝑘,𝑖 = 𝑅𝑊𝑘𝑆𝑘,𝑖𝐶𝑅𝑏 

𝐶𝑅𝑏 = max (1, (
| ∑ 𝑠𝑘,𝑖𝑘,𝑖 |

𝑇𝑏
)

1
2

) 

where 𝑘 is the rate tenor (such as 1y) and 𝑖 is the sub yield curve (such as Libor3M), and 𝑅𝑊𝑘 is the 
corresponding weight for the currency and tenor.  𝑇𝑏 is the concentration threshold defined for each 
currency.  

Note that inflation sensitivities should be included in ∑ 𝑠𝑘,𝑖𝑘,𝑖  while calculating 𝐶𝑅𝑏. Cross-currency basis 
swap sensitivities should not be included in in ∑ 𝑠𝑘,𝑖𝑘,𝑖  while calculating 𝐶𝑅𝑏. 

c) Calculate 𝐾 , which is the weighted sensitivities being aggregated within each currency.  

𝐾 = √∑ 𝑊𝑆𝑘,𝑖
2 + ∑ ∑ 𝜙𝑖,𝑗𝜌𝑘,𝑙𝑊𝑆𝑘,𝑖𝑊𝑆𝑖,𝑗

(𝑗,𝑙)≠(𝑖,𝑘)𝑖,𝑘𝑖,𝑘

 

 where 𝜙𝑖,𝑗 is sub-curve correlation and 𝜌𝑘,𝑙 is the tenor correlation. 

d) Calculate Delta Margin, which should be aggregated across currencies within same product class.  

𝐷𝑒𝑙𝑡𝑎𝑀𝑎𝑟𝑔𝑖𝑛 = √∑ 𝐾𝑏
2 + ∑ ∑ 𝛾𝑏𝑐𝑔𝑏𝑐𝑆𝑏𝑆𝑐

𝑏≠𝑐𝑏𝑏

 

 

where 

𝑆𝑏 = 𝑚𝑎𝑥 (𝑚𝑖𝑛 (∑ 𝑊𝑆𝑘,𝑖 , 𝐾𝑏

𝑖,𝑘

) , −𝐾𝑏) 

and 
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𝑔𝑏𝑐 =
𝑚𝑖𝑛(𝐶𝑅𝑏, 𝐶𝑅𝑐)

𝑚𝑎𝑥(𝐶𝑅𝑏, 𝐶𝑅𝑐)
 

  

 𝛾𝑏𝑐 is the correlation between currency b and c. 

 

Below is the static data used to calculate interest rate delta margin, based on ISDA version 2.6 (effective in Dec 
2023). 

 

Interest Rate Delta – Risk Weights 

The delta risk weights for interest rate risk are given by currency groups and tenors. This is used in above Step b). 

Regular-volatility currencies:  USD, EUR, GBP, CHF, AUD, NZD, CAD, SEK, NOK, DKK, HKD, KRW, SGD, TWD. 

Low-volatility currencies:  JPY. 

High-volatility currencies:  all other currencies. 

 2w 1m 3m 6m 1y 2y 3y 5y 10y 15y 20y 30y 

Regular-
Vol Ccy 

109 105 90 71 66 66 64 60 60 61 61 67 

Low-Vol 
Ccy 

15 18 9 11 13 15 19 23 23 22 22 23 

High-Vol 
Ccy 

163 109 87 89 102 96 101 97 97 102 106 101 

The risk weight for any currency’s inflation rate is 61. 

The risk weight for any currency’s cross-currency basis swap spread is 21. 

 

Interest Rate Delta - Concentration Thresholds 

The delta concentration thresholds for interest rate risk (inclusive of inflation risk) are given by currency groups. 
This is used in above Step b). 

Currency Group Currencies Concentration Threshold (USD 
mm/bp) 

High Volatility All other currencies 30 

Regular Volatility, well-traded USD, EUR, GBP 330 
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Currency Group Currencies Concentration Threshold (USD 
mm/bp) 

Regular Volatility, less well-
traded 

AUD, CAD, CHF, DKK, HKD, 
KRW, NOK, NZD, SEK, SGD, 
TWD 

130 

Low Volatility JPY 61 

 

Interest Rate Delta – Correlation 

The delta correlation cross tenors 𝜌𝑘,𝑙 are given as below. This is used in above Step c). 

 2w 1m 3m 6m 1y 2y 3y 5y 10y 15y 20y 30y 

2w 100% 77% 67% 59% 48% 39% 34% 30% 25% 23% 21% 20% 

1m 77% 100% 84% 74% 56% 43% 36% 31% 26% 21% 19% 19% 

3m 67% 84% 100% 88% 69% 55% 47% 40% 34% 27% 25% 25% 

6m 59% 74% 88% 100% 86% 73% 65% 57% 49% 40% 38% 37% 

1y 48% 56% 69% 86% 100% 94% 87% 79% 68% 60% 57% 55% 

2y 39% 43% 55% 73% 94% 100% 96% 91% 80% 74% 70% 69% 

3y 34% 36% 47% 65% 87% 96% 100% 97% 88% 81% 77% 76% 

5y 30% 31% 40% 57% 79% 91% 97% 100% 95% 90% 86% 85% 

10y 25% 26% 34% 49% 68% 80% 88% 95% 100% 97% 94% 94% 

15y 23% 21% 27% 40% 60% 74% 81% 90% 97% 100% 98% 97% 

20y 21% 19% 25% 38% 57% 70% 77% 86% 94% 98% 100% 99% 

30y 20% 19% 25% 37% 55% 69% 76% 85% 94% 97% 99% 100% 

The correlation between sub-curves 𝜙𝑖,𝑗 of the same currency is 99.3%.  

The correlation between inflation rate and any yield for the same currency is 24%. 

The correlation between cross-currency basis swap spread and any yield or inflation rate for the same currency is 
4%. 

The correlation between currencies 𝛾𝑏𝑐 is 32%. 



Nasdaq Calypso 
ISDA SIMM and Schedule Methodology and Analytics / Version 18 

 

 

 

 

February 2024 Revision 1.0 / Approved Page 13 / 61 
Private and Confidential 

 

 

Interest Rate Delta 

Here is an example of interest rate delta margin calculation following IR Delta Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. 

 

 

  

c) Calculate 𝐾 for each currency. 
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d) Calculate 𝑆 for each currency and Delta Margin. 

 
 
Interest Rate delta margin in IM output file can be found in column Risk_IRCURVE. 

 

 

 

Delta margin for FX is calculated based on risk type Risk_FX.  

Delta margin for Credit Qualifying is calculated based on risk type Risk_CreditQ.  

Delta margin for Credit Non-Qualifying is calculated based on risk type Risk_CreditNonQ.  

Delta margin for Equity is calculated based on risk type Risk_Equity.  

Delta margin for Commodity is calculated based on risk type Risk_Commodity. 

 

The following is step by step approach of delta margin calculation for non-interest rate classes. 

a) Calculate aggregated sensitivities 𝑆𝑘 with same risk type, qualifier, bucket, label1 and label2 for each 
product class and margin account. 

b) Calculate concentration risk factor 𝐶𝑅𝑏 and weighted sensitivities 𝑅𝑊𝑘 according to the bucketing structure 
for each risk class. More details are provided in Non-IR Delta Margin Static Data. 

 

𝑊𝑆𝑘 = 𝑅𝑊𝑘𝑆𝑘𝐶𝑅𝑘 

For credit spread risk 

𝐶𝑅𝑘 = max (1, (
| ∑ 𝑠𝑗𝑗 |

𝑇𝑏
)

1
2

) 
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where the sum of 𝑗 taken over all the risk factors that have the same issuer and seniority as the risk factor 
𝑘, irrespective of the tenor or payment currency. 

For Equity, Commodity and FX risk, 

𝐶𝑅𝑘 = max (1, (
|𝑠𝑘|

𝑇𝑏
)

1
2

) 

where 𝑇𝑏 is the concentration threshold for bucket (or FX category) 𝑏.  

Note that base correlation sensitivities are not included in concentration risk, and concentration risk of 
Risk_BaseCorr is 1.  

c) Calculate 𝐾 , which is the weighted sensitivities being aggregated within each bucket. 

𝐾 = √∑ 𝑊𝑆𝑘
2 + ∑ ∑ 𝜌𝑘𝑙𝑓𝑘𝑙𝑊𝑆𝑘𝑊𝑆𝑙

𝑙≠𝑘𝑘𝑘

 

where 

𝑓𝑘𝑙 =
𝑚𝑖𝑛(𝐶𝑅𝑘, 𝐶𝑅𝑙)

𝑚𝑎𝑥(𝐶𝑅𝑘, 𝐶𝑅𝑙)
 

𝜌𝑘,𝑙 is the bucket correlation. 

d) Calculate Delta Margin, which should be aggregated across buckets within same product class.  

𝐷𝑒𝑙𝑡𝑎𝑀𝑎𝑟𝑔𝑖𝑛 = √∑ 𝐾𝑏
2 + ∑ ∑ 𝛾𝑏𝑐𝑆𝑏𝑆𝑐

𝑏≠𝑐𝑏𝑏

+ 𝐾𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 

where 

𝑆𝑏 = 𝑚𝑎𝑥 (𝑚𝑖𝑛 (∑ 𝑊𝑆𝑘,𝑖 , 𝐾𝑏

𝑖,𝑘

) , −𝐾𝑏) 

 𝛾𝑏𝑐 is the bucket correlation. 

 

Below is the static data used to calculate FX, Credit Qualifying, Credit Non-Qualifying, Equity and Commodity delta 
margin, based on ISDA version 2.6 (effective in Dec 2023). 

 

FX Delta - Risk Weights 

The delta risk weights for FX risk depend on the group of the calculation currency, as well as the group of currency 
concerned. This is used in above Step b). 

High FX volatility currencies:  BRL, RUB, TRY. 

Regular FX volatility currencies:  all other currencies. 
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FX Volatility Group Regular (calculation ccy) High (calculation ccy) 

Regular (given ccy) 7.4 14.7 

High (given ccy) 14.7 21.4 

 

FX Delta – Concentration Thresholds 

The delta concentration thresholds for FX risk are given by currency groups. This is used in above Step b). 

FX Risk Group Currencies Concentration Threshold (USD 
mm/bp) 

Category 1 – Significantly 
material 

USD, EUR, JPY, GBP, AUD, 
CHF, CAD 

3300 

Category 2 – Frequently 
traded 

BRL, CNY, HKD, INR, KRW, 
MXN, NOK, NZD, RUB, SEK, 
SGD, TRY, ZAR 

880 

Category 3 – Others All other currencies 170 

 

FX Delta – Correlation 

The correlation 𝜌𝑘𝑙 of FX risk depends on the group of the calculation currency, as well as the group of currency 
concerned. This is used in above Step c). 

When calculation currency is in the regular FX volatility group: 

FX Volatility Group Regular High 

Regular 50% 25% 

High 25% -5% 

When calculation currency is in the high FX volatility group: 

FX Volatility Group Regular High 

Regular 88% 72% 

High 72% 50% 

 

Credit Qualifying Delta – Risk Weights 
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The delta risk weights for Credit Qualifying risk depend on buckets based on issuer/seniority. The same risk weight 
should be used for all vertices (1y, 2y, 3y, 5y, 10y) according to bucket. This is used in above Step b).  

Bucket 
Number 

Credit Quality Sector Risk Weights 

1 Investment 
Grade (IG) 

Sovereigns including central banks 75 

2 Financials including government-backed 
financials 

90 

3 Basic materials, energy, industrials 84 

4 Consumer 54 

5 Technology, telecommunications 62 

6 Health care, utilities, local government, 
government-backed corporates (non- 
financial) 

48 

7 High Yield 
(HY) & non-
rated (NR) 

Sovereigns including central banks 185 

8 Financials including government-backed 
financials 

343 

9 Basic materials, energy, industrials 255 

10 Consumer 250 

11 Technology, telecommunications 214 

12 Health care, utilities, local government, 
government-backed corporates (non- 
financial) 

173 

Residual   343 

 

Credit Qualifying Delta – Concentration Thresholds 

The delta concentration thresholds of Credit Qualifying risk depend on credit risk group and bucket. This is used in 
above Step b). 

Bucket(s) Credit Risk Group Concentration Threshold (USD 
mm/bp) 

1,7 Sovereigns including central banks 1.0 
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Bucket(s) Credit Risk Group Concentration Threshold (USD 
mm/bp) 

2-6, 8-12 Corporate entities 0.17 

Residual Not classified 0.17 

 

Credit Qualifying Delta – Correlation 

The correlation 𝜌𝑘𝑙 of Credit Qualifying risk within the same bucket is defined in the following table. This is used in 
above Step c). 

 Same issuer/seniority, 

Different vertex or currency 

Different issuer/seniority 

Aggregate sensitivities 93% 46% 

Residual Bucket 50% 50% 

The correlation 𝜌𝑘𝑙 applying to Base Correlation risks across different index families is 29% 

The correlation 𝛾𝑏𝑐 applying to different non-residual bucket is defined in the following table. 

Bucket 1 2 3 4 5 6 7 8 9 10 11 12 

1 100% 38% 38% 35% 37% 34% 42% 32% 34% 33% 34% 33% 

2 38% 100% 48% 46% 48% 46% 39% 40% 41% 41% 43% 40% 

3 38% 48% 100% 50% 51% 50% 40% 39% 45% 44% 47% 42% 

4 35% 46% 50% 100% 50% 50% 37% 37% 41% 43% 45% 40% 

5 37% 48% 51% 50% 100% 50% 39% 38% 43% 43% 46% 42% 

6 34% 46% 50% 50% 50% 100% 37% 35% 39% 41% 44% 41% 

7 42% 39% 40% 37% 39% 37% 100% 33% 37% 37% 35% 35% 

8 32% 40% 39% 37% 38% 35% 33% 100% 36% 37% 37% 36% 

9 34% 41% 45% 41% 43% 39% 37% 36% 100% 41% 40% 38% 

10 33% 41% 44% 43% 43% 41% 37% 37% 41% 100% 41% 39% 

11 34% 43% 47% 45% 46% 44% 35% 37% 40% 41% 100% 40% 
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Bucket 1 2 3 4 5 6 7 8 9 10 11 12 

12 33% 40% 42% 40% 42% 41% 35% 36% 38% 39% 40% 100% 

 

Credit Non-Qualifying Delta – Risk Weights 

The delta risk weights for Credit Non-Qualifying risk depend on buckets. This is used in above Step b).  

Bucket 
Number 

Credit Quality Sector Risk Weights 

1 Investment Grade (IG) RMBS/CMBS 280 

2 High Yield (HY) & non-rated 
(NR) 

RMBS/CMBS 1300 

Residual  1300 

 

Credit Non-Qualifying Delta – Concentration Thresholds 

The delta concentration thresholds of Credit Non-Qualifying risk depend on credit risk group and bucket. This is 
used in above Step b). 

Bucket Credit Risk Group Concentration Threshold (USD 
mm/bp) 

1 IG (RMBS and CMBS) 9.5 

2 HY/Non-rated (RMBS and CMBS) 0.50 

Residual Not classified 0.50 

 

Credit Non-Qualifying Delta – Correlation 

The correlation 𝜌𝑘𝑙 of Credit Non-Qualifying risk within the same bucket is defined in the following table. This is 
used in above Step c). 

 Same group name (Such as 
CMBX, ABX) 

Different group 

Aggregate sensitivities 93% 46% 

Residual Bucket 50% 50% 

The correlation 𝛾𝑏𝑐 applying to different non-residual bucket is 43%. 
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Equity Delta – Risk Weights 

The delta risk weights for Equity risk depend on buckets. This is used in above Step b).  

Bucket Size Region Sector Risk Weight 

1 Large Emerging 
Markets 

Consumer goods and services, transportation 
and storage, administrative and support 
service activities, healthcare, utilities 

30 

2 Telecommunications, industrials 33 

3 Basic materials, energy, agriculture, 
manufacturing, mining and quarrying 

36 

4 Financials including gov’t-backed financials, 
real estate activities, technology 

29 

5 Developed 
Markets 

Consumer goods and services, transportation 
and storage, administrative and support 
service activities, healthcare, utilities 

26 

6 Telecommunications, industrials 25 

7 Basic materials, energy, agriculture, 
manufacturing, mining and quarrying 

34 

8 Financials including gov’t-backed financials, 
real estate activities, technology 

28 

9 Small Emerging 
Markets 

All sectors 36 

10 Developed 
Markets 

All sectors 50 

11 All All Indexes, Funds, ETFs 19 

12 All All Volatility Indexes 19 

Residual  50 

 

Equity Delta – Concentration Thresholds 

The delta concentration thresholds of Equity risk depend on bucket. This is used in above Step b). 
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Bucket(s) Equity Risk Group Concentration Threshold (USD 
mm/%) 

1-4 Emerging Markets – Large Cap 3 

5-8 Developed Markets – Large Cap 12 

9 Emerging Markets – Small Cap 0.64 

10 Developed Markets – Small Cap 0.37 

11-12 Indexes, Funds, ETFs, Volatility Indexes 810 

Residual Not classified 0.37 

 

Equity Delta – Correlation 

The correlation 𝜌𝑘𝑙 of Equity risk within the same bucket is defined in the following table. This is used in above Step 
c). 

Bucket Number Correlation 

1 18% 

2 20% 

3 28% 

4 24% 

5 25% 

6 36% 

7 35% 

8 37% 

9 23% 

10 27% 

11 45% 

12 45% 

Residual 0% 
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The correlation 𝛾𝑏𝑐 applying to different non-residual bucket is defined in the following table. 

Bucket 1 2 3 4 5 6 7 8 9 10 11 12 

1 100% 18% 19% 19% 14% 16% 15% 16% 18% 12% 19% 19% 

2 18% 100% 22% 21% 15% 18% 17% 19% 20% 14% 21% 21% 

3 19% 22% 100% 22% 13% 16% 8% 17% 22% 13% 20% 20% 

4 19% 21% 22% 100% 17% 22% 22% 23% 22% 17% 26% 26% 

5 14% 15% 13% 17% 100% 29% 26% 29% 14% 24% 32% 32% 

6 16% 18% 16% 22% 29% 100% 34% 36% 17% 30% 39% 39% 

7 15% 17% 8% 22% 26% 34% 100% 33% 16% 28% 36% 36% 

8 16% 19% 17% 23% 29% 36% 33% 100% 17% 29% 40% 40% 

9 18% 20% 22% 22% 14% 17% 16% 17% 100% 13% 21% 21% 

10 12% 14% 13% 17% 24% 30% 28% 29% 13% 100% 30% 30% 

11 19% 21% 20% 26% 32% 39% 36% 40% 21% 30% 100% 45% 

12 19% 21% 20% 26% 32% 39% 36% 40% 21% 30% 45% 100% 

 

Commodity Delta – Risk Weights 

The delta risk weights for Commodity risk depend on buckets. This is used in above Step b).  

Bucket Commodity Risk Weight 

1 Coal 48 

2 Crude 29 

3 Light Ends 33 

4 Middle Distillates 25 

5 Heavy Distillates 35 

6 North America Natural Gas 30 

7 European Natural Gas 60 
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Bucket Commodity Risk Weight 

8 North American Power 52 

9 European Power and Carbon 68 

10 Freight 63 

11 Base Metals 21 

12 Precious Metals 21 

13 Grains and Oilseed 15 

14 Softs and Other Agriculturals 16 

15 Livestock and Dairy 13 

16 Other 68 

17 Indexes 17 

 

Commodity Delta – Concentration Thresholds 

The delta concentration thresholds of Commodity risk depend on bucket. This is used in above Step b). 

Bucket(s) CT Bucket Concentration Threshold (USD 
mm/%) 

1 Coal 310 

2 Crude Oil 2100 

3-5 Oil Fractions 1700 

6-7 Natural gas 2800 

8-9 Power 2700 

10 Freight, Dry or Wet 52 

11 Base Metals 530 

12 Precious Metals 1300 

13-15 Agricultural 100 

16 Other 52 
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Bucket(s) CT Bucket Concentration Threshold (USD 
mm/%) 

17 Indices 4000 

 

Commodity Delta – Correlation 

The correlation 𝜌𝑘𝑙 of Commodity risk within the same bucket is defined in the following table. This is used in above 
Step c). 

Bucket Number Correlation 

1 83% 

2 97% 

3 93% 

4 97% 

5 98% 

6 90% 

7 98% 

8 49% 

9 80% 

10 46% 

11 58% 

12 53% 

13 62% 

14 16% 

15 18% 

16 0% 

17 38% 

 

The correlation 𝛾𝑏𝑐 applying to different non-residual bucket is defined in the following table (in %). 
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 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 
1 100 22 18 21 20 24 49 16 38 14 10 2 12 11 2 0 17 
2 22 100 92 90 88 25 8 19 17 17 42 28 36 27 20 0 64 
3 18 92 100 87 84 16 7 15 10 18 33 22 27 23 16 0 54 
4 21 90 87 100 77 19 11 18 16 14 32 22 28 22 11 0 58 
5 20 88 84 77 100 19 9 12 13 18 42 34 32 29 13 0 59 
6 24 25 16 19 19 100 31 62 23 10 21 5 18 10 8 0 28 
7 49 8 7 11 9 31 100 21 79 17 10 -8 10 7 -2 0 13 
8 16 19 15 18 12 62 21 100 16 8 13 -7 7 5 2 0 19 
9 38 17 10 16 13 23 79 16 100 15 9 -6 6 6 1 0 16 

10 14 17 18 14 18 10 17 8 15 100 16 9 14 9 3 0 11 
11 10 42 33 32 42 21 10 13 9 16 100 36 30 25 18 0 37 
12 2 28 22 22 34 5 -8 -7 -6 9 36 100 20 18 11 0 26 
13 12 36 27 28 32 18 10 7 6 14 30 20 100 28 19 0 39 
14 11 27 23 22 29 10 7 5 6 9 25 18 28 100 13 0 26 
15 2 20 16 11 13 8 -2 2 1 3 18 11 19 13 100 0 21 
16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 100 0 
17 17 64 54 58 59 28 13 19 16 11 37 26 39 26 21 0 100 

 

 

FX Delta 

Here is an example of FX delta margin calculation following Non-IR Delta Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. 
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c) Calculate 𝐾 for each currency. 
In case of FX delta, K for each currency is the same amount of weighted sensitivities * concentration risk 
factors. 

d) Calculate 𝑆 for each currency and Delta Margin. 

 
FX delta margin in IM output file can be found in column Risk_FX. 

 

 

Credit Qualifying Delta 

Here is an example of Credit Qualifying delta margin calculation following Non-IR Delta Margin Step by Step 
Formula. 

a) Calculate aggregated sensitivities. 
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b) Calculate concentration risk factor and weighted sensitivities. 

 

 

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each bucket and Delta Margin. 
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Credit Qualifying delta margin in IM output file can be found in column Risk_CREDITQ. 

 

 

Credit Non-Qualifying Delta 

Here is an example of Credit Non-Qualifying delta margin calculation following Non-IR Delta Margin Step by Step 
Formula. 

a) Calculate aggregated sensitivities. 
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b) Calculate concentration risk factor and weighted sensitivities. 

 

 

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each bucket and Delta Margin. 

 
 

 
Credit Non-Qualifying delta margin in IM output file can be found in column Risk_CREDITNONQ. 
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Equity Delta 

Here is an example of Equity delta margin calculation following Non-IR Delta Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. 

 

 

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each bucket and Delta Margin. 

 
Equity delta margin in IM output file can be found in column Risk_EQUITY. 

 



Nasdaq Calypso 
ISDA SIMM and Schedule Methodology and Analytics / Version 18 

 

 

 

 

February 2024 Revision 1.0 / Approved Page 31 / 61 
Private and Confidential 

 

 

Commodity Delta 

Here is an example of Commodity delta margin calculation following Non-IR Delta Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. 

 

 

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each bucket and Delta Margin. 
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Commodity delta margin in IM output file can be found in column Risk_COMMODITY. 

 

 

Vega margin for Interest Rate is calculated based on risk types Risk_IRVol and Risk_InflationVol. 

Vega margin for FX is calculated based on risk type Risk_FXVol.  

Vega margin for Credit Qualifying is calculated based on risk type Risk_CreditVol.  

Vega margin for Credit Non-Qualifying is calculated based on risk type Risk_CreditVolNonQ.  

Vega margin for Equity is calculated based on risk type Risk_EquityVol.  

Vega margin for Commodity is calculated based on risk type Risk_CommodityVol. 

 

The following is step by step approach of Vega Margin calculation. 

a) Calculate aggregated sensitivities 𝑉𝑅𝑖𝑘 with same risk type, qualifier, bucket, label1 and label2 for each 
product class and margin account. Here the vega risk 𝑉𝑅𝑖𝑘 is estimated using the formula. 
For Interest Rate and Credit: 

𝑉𝑅𝑖𝑘 = ∑ 𝜎𝑘𝑗

𝜕𝑉𝑖

𝜕𝜎
𝑗

 

where 𝜎𝑘𝑗 is the implied at-the-money volatility for risk factor 𝑘 and maturity 𝑗. 𝜕𝑉𝑖 𝜕𝜎⁄  is the vega. Risk_IRVol, 

Risk_InflationVol, Risk_CreditVol and Risk_CreditVolNonQ are the calculated sensitivities 𝑉𝑅𝑖𝑘. 

 

For Equity, Commodity and FX: 
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𝑉𝑅𝑖𝑘 = 𝐻𝑉𝑅𝑐 ∑ 𝜎𝑘𝑗

𝜕𝑉𝑖

𝜕𝜎
𝑗

 

𝜎𝑘𝑗 =
𝑅𝑊𝑘√365 14⁄

𝛼
 

where 𝛼 = Φ−1(99%) is the 99th percentile of the cumulative standard normal distribution and 𝑅𝑊𝑘 is the 

corresponding delta risk weights. For FX Vega, which depends on a currency pair, the risk weight to use is 

from FX delta weight table, given in FX Vega Risk Weights, whose row is the first currency and whose column is 

second currency of the currency pair. 𝐻𝑉𝑅𝑐 is the historical volatility ratio for the risk class, which corrects the 

inaccuracy in the volatility estimate 𝜎𝑘𝑗. Risk_FXVol, Risk_EquityVol and Risk_CommodityVol are the calculated 

vega 𝜕𝑉𝑖 𝜕𝜎⁄ . 

b) Calculate vega concentration risk factor 𝑉𝐶𝑅𝑏 based on their threshold levels and weighted sensitivities 
𝑉𝑅𝑘 based on weights of different risk classes.  
For Interest Rate vega risk: 

𝑉𝑅𝑘 = 𝑉𝑅𝑊 (∑ 𝑉𝑅𝑖𝑘

𝑖

) 𝑉𝐶𝑅𝑏 

𝑉𝐶𝑅𝑏 = max (1, (
| ∑ 𝑉𝑅𝑖𝑘𝑖𝑘 |

𝑉𝑇𝑏
)

1
2

) 

where 𝑏 is the bucket which contains the risk factor 𝑘.  

For Credit spread vega risk: 

𝑉𝑅𝑘 = 𝑉𝑅𝑊 (∑ 𝑉𝑅𝑖𝑘

𝑖

) 𝑉𝐶𝑅𝑘 

𝑉𝐶𝑅𝑘 = max (1, (
| ∑ 𝑉𝑅𝑖𝑗𝑖𝑗 |

𝑉𝑇𝑏
)

1
2

) 

Where the sum 𝑗 is taken over tenors of the same issuer/seniority curves as the risk factor 𝑘, irrespective of 
the tenor or payment currency. 

For Equity, FX, Commodity vega risk: 

𝑉𝑅𝑘 = 𝑉𝑅𝑊 (∑ 𝑉𝑅𝑖𝑘

𝑖

) 𝑉𝐶𝑅𝑘 

𝑉𝐶𝑅𝑘 = max (1, (
| ∑ 𝑉𝑅𝑖𝑘𝑖 |

𝑉𝑇𝑏
)

1
2

) 

Here 𝑉𝑅𝑊 is the vega risk weight for the risk class concerned.  𝑉𝑇𝑏 is the vega concentration threshold for 
bucket (or FX category) 𝑏. 

c) Calculate 𝐾 , which is the weighted sensitivities being aggregated within each bucket 𝑏.  
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𝐾𝑏 = √∑ 𝑉𝑅𝑘
2 + ∑ ∑ 𝜌𝑘𝑙𝑓𝑘𝑙𝑉𝑅𝑘𝑉𝑅𝑙

𝑙≠𝑘𝑘𝑘

 

where 𝜌𝑘𝑙 is the tenor correlation, inner correlation adjustment factors 𝑓𝑘𝑙 are defined to be identically 1 in 
the interest rate risk class and all other risk classes are defined to be: 

𝑓𝑘𝑙 =
min (𝑉𝐶𝑅𝑘, 𝑉𝐶𝑅𝑙)

max (𝑉𝐶𝑅𝑘, 𝑉𝐶𝑅𝑙)
 

d) Calculate Vega Margin, which should be aggregated across buckets within each risk class.  

𝑉𝑒𝑔𝑎 𝑀𝑎𝑟𝑔𝑖𝑛 = √∑ 𝐾𝑏
2 + ∑ ∑ 𝛾𝑏𝑐𝑔𝑏𝑐𝑆𝑏𝑆𝑐

𝑏≠𝑐𝑏𝑏

+ 𝐾𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 

 

where 

𝑆𝑏 = 𝑚𝑎𝑥 (𝑚𝑖𝑛 (∑ 𝑉𝑅𝑘 , 𝐾𝑏

𝐾

𝑘=1

) , −𝐾𝑏) 

and 𝛾𝑏𝑐 is the correlation parameters for each risk class, the outer correlation adjustment factor 𝑔𝑏𝑐 are 

identically 1 for all risk classes other than interest rates, and for interest rates they are defined to be: 

𝑔𝑏𝑐 =
𝑚𝑖𝑛(𝑉𝐶𝑅𝑏, 𝑉𝐶𝑅𝑐)

𝑚𝑎𝑥(𝑉𝐶𝑅𝑏, 𝑉𝐶𝑅𝑐)
 

  

 

Below is the static data used to calculate vega margin, based on ISDA version 2.6 (effective on Dec 2023). 

 

 

Risk Weights 

The vega risk weight, VRW, for interest rate is 0.23. This is used in above Step b). 

The historical volatility ratio, HVR, for interest rate is 0.47. This is used in curvature margin Step e) 

 

Concentration Threshold 

The vega concentration thresholds for interest rate risk are given by currency groups. This is used in above Step 
b). 

Currency Group Currencies Concentration Threshold (USD 
mm) 

High Volatility All other currencies 74 
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Currency Group Currencies Concentration Threshold (USD 
mm) 

Regular Volatility, well-traded USD, EUR, GBP 4900 

Regular Volatility, less well-
traded 

AUD, CAD, CHF, DKK, HKD, 
KRW, NOK, NZD, SEK, SGD, 
TWD 

520 

Low Volatility JPY 970 

 

Correlation 

The correlation used for IR vega calculation is the same as IR delta, see Interest Rate Delta – Correlation. 

 

 

Risk Weights 

Risk weight used to calculate FX volatility in step a) is the same risk weighs used in FX delta calculation, whose row 
is the first currency and whose column is second currency of the currency pair. 

High FX volatility currencies:  BRL, RUB, TRY. 

Regular FX volatility currencies:  all other currencies. 

FX Volatility Group Regular (second ccy) High (second ccy) 

Regular (first ccy) 7.4 14.7 

High (fisrt ccy) 14.7 21.4 

The vega risk weight, VRW, for FX is 0.48. This is used in above Step b). 

The historical volatility ratio, HVR, for FX is 0.47. This is used in above Step a). 

 

Concentration Threshold 

The vega concentration thresholds for FX vega are shown as below. This is used in above Step b). 

Category 1 – Significantly material: USD, EUR, JPY, GBP, AUD, CHF, CAD 

Category 2 – Frequently traded: BRL, CNY, HKD, INR, KRW, MXN, NOK, NZD, RUB, SEK, SGD, TRY, ZAR 

Category 3 – Others: All other currencies 
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FX Risk Group Concentration Threshold (USD mm) 

Category 1 – Category 1 2800 

Category 1 – Category 2 1400 

Category 1 – Category 3 590 

Category 2 – Category 2 520 

Category 2 – Category 3 340 

Category 3 – Category 3 210 

 

Correlation 

The correlation used for FX pair of vega and curvature is 0.5. 

 

Risk Weights 

The vega risk weight, VRW, for credit qualifying is 0.76. This is used in above Step b). 

The vega risk weight, VRW, for credit non-qualifying is 0.76. This is used in above Step b). 

 

Concentration Threshold 

The vega concentration thresholds for credit risk (including the residual buckets) are shown as below. This is used 
in above Step b). 

Credit Risk Group Concentration Threshold (USD mm) 

Qualifying 360 

Non-Qualifying 70 

 

Correlation 

The correlation used for credit vega and curvature calculation is the same as credit delta, see Credit Qualifying 
Delta – Correlation and Credit Non-Qualifying Delta – Correlation. 
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Risk Weights 

Risk weight used to calculate Equity volatility in step a) is the same risk weighs used in Equity delta calculation for 
each bucket, see Equity Delta – Risk Weights. 

The vega risk weight, VRW, for Equity is 0.45 for all buckets except bucket 12. This is used in above Step b). 

The vega risk weight, VRW, for Equity is 0.96 for bucket 12. This is used in above Step b). 

The historical volatility ratio, HVR, for Equity is 0.6. This is used in above Step a). 

 

Concentration Threshold 

The vega concentration thresholds for Equity are shown as below. This is used in above Step b). 

Bucket(s) Equity Risk Group Concentration Threshold (USD mm) 

1-4 Emerging Markets – Large Cap 210 

5-8 Developed Markets – Large Cap 1300 

9 Emerging Markets – Small Cap 39 

10 Developed Markets – Small Cap 190 

11-12 Indexes, Funds, ETFs, Volatility Indexes 6400 

Residual Not classified 39 

 

Correlation 

The correlation used for Equity vega and curvature calculation is the same as equity delta, see Equity Delta – 
Correlation. 

 

 

Risk Weights 

Risk weight used to calculate commodity volatility in step a) is the same risk weighs used in commodity delta 
calculation for each bucket, see Commodity Delta – Risk Weights. 

The vega risk weight, VRW, for Commodity is 0.55. This is used in above Step b). 

The historical volatility ratio, HVR, for Commodity is 0.74. This is used in above Step a). 

 

Concentration Threshold 
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The vega concentration thresholds for commodity are shown as below. This is used in above Step b). 

Bucket(s) CT Bucket Concentration Threshold (USD mm) 

1 Coal 390 

2 Crude Oil 2900 

3-5 Oil Fractions 310 

6-7 Natural gas 6300 

8-9 Power 1200 

10 Freight, Dry or Wet 120 

11 Base Metals 390 

12 Precious Metals 1300 

13-15 Agricultural 590 

16 Other 69 

17 Indices 69 

 

Correlation 

The correlation used for commodity vega and curvature calculation is the same as commodity delta, see 
Commodity Delta – Correlation. 

 

 

 

Here is an example of interest rate vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. 
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c) Calculate 𝐾 for each currency. Adjustment factor for interest rate vega is always 1. 

 
d) Calculate 𝑆 for each currency and Vega Margin. 

 
 
Interest Rate vega margin in IM output file can be found in column Risk_IRVOL. 

 
 

Here is an example of FX vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities for each currency pair regardless of tenor. 
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b) Calculate 𝑯𝑽𝑹 and volatilities 𝝈𝒌𝒋, concentration risk factor and weighted sensitivities. 

 

 

c) Calculate 𝐾 for each currency pair.  

 
d) Calculate 𝑆 for each currency and Vega Margin. 

 
 
FX vega margin in IM output file can be found in column Risk_FXVOL. 
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Here is an example of credit qualifying vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. Concentration risk factor is calculated for 
each qualifier (ISIN number) in same bucket. 

 

 

  

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each non-residual bucket and Vega Margin. 
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Credit Qualifying vega margin in IM output file can be found in column Risk_CREDITVOL. 

 

 

Here is an example of credit non-qualifying vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

b) Calculate concentration risk factor and weighted sensitivities. Concentration risk factor is calculated for 
each qualifier in same bucket. 

 

 

c) Calculate 𝐾 for each bucket. 
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d) Calculate 𝑆 for each non-residual bucket and Vega Margin. 

 
 
Credit Non-Qualifying vega margin in IM output file can be found in column Risk_CREDITVOLNONQ. 

 
 

Here is an example of equity vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

 

b) Calculate 𝑯𝑽𝑹 and volatilities 𝝈𝒌𝒋, concentration risk factor and weighted sensitivities. 
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c) Calculate 𝐾 for each bucket.  

 
d) Calculate 𝑆 for each currency and Vega Margin. 

 
 
Equity vega margin in IM output file can be found in column Risk_EQUITYVOL. 

 

 

Here is an example of commodity vega margin calculation following Vega Margin Step by Step Formula. 

a) Calculate aggregated sensitivities. 

 

 

e) Calculate 𝑯𝑽𝑹 and volatilities 𝝈𝒌𝒋, concentration risk factor and weighted sensitivities. Concentration risk 

factor is calculated for each qualifier in same bucket. 
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b) Calculate 𝐾 for each bucket.  

 
c) Calculate 𝑆 for each currency and Vega Margin. 

 
 
Commodity vega margin in IM output file can be found in column Risk_COMMODITYVOL. 

 

 

 

Curvature margin for Interest Rate is calculated based on risk types Risk_IRVol and Risk_InflationVol. 

Curvature margin for FX is calculated based on risk type Risk_FXVol.  

Curvature margin for Credit Qualifying is calculated based on risk type Risk_CreditVol.  

Curvature margin for Credit Non-Qualifying is calculated based on risk type Risk_CreditVolNonQ.  
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Curvature margin for Equity is calculated based on risk type Risk_EquityVol.  

Curvature margin for Commodity is calculated based on risk type Risk_CommodityVol. 

 

 

The following is step by step approach of Curvature Margin calculation. 

a) Calculate curvature sensitivities based on sensitivities 𝑉𝑅𝑖𝑘 using the formula: 

𝐶𝑉𝑅𝑖𝑘 = ∑ 𝑆𝐹(𝑡𝑘𝑗)𝜎𝑘𝑗

𝜕𝑉𝑖

𝜕𝜎
𝑗

 

where 𝜎𝑘𝑗 and 𝜕𝑉𝑖 𝜕𝜎⁄  are the volatility and vega defined in vega margin calculation. 𝑡𝑘𝑗 is the expiry time (in 

calendar days) from the valuation date until the expiry date of the standard option corresponding to this 

volatility and vega. 𝑆𝐹(𝑡) is the value of scaling function obtained from the linkage between vega and gamma 

for vanilla options. 

𝑆𝐹(𝑡) = 0.5min (1,
14 𝑑𝑎𝑦𝑠

𝑡 𝑑𝑎𝑦𝑠
) 

Here tenors are converted to calendar days using the convention that ‘12m’ equals 365 calendar days. For 

example, 1m= 365/12 days and 5y=365*5 days.  

Expiry 2w 1m 3m 6m 1y 2y 3y 5y 10y 15y 20y 30y 

SF 50% 23.01% 7.67% 3.84% 1.92% 0.96% 0.64% 0.38% 0.19% 0.13% 0.1% 0.06% 

 

b) Calculate aggregated curvature sensitivities 𝐶𝑉𝑅𝑖𝑘 with same risk type, qualifier, bucket, label1 and label2 for 
each product class and margin account. Note that the curvature for equity bucket 12 (volatility indexes) shall 
be taken to be zero. 

c) Calculate 𝐾 , which is the weighted sensitivities being aggregated within each bucket 𝑏.  

𝐾𝑏 = √∑ 𝐶𝑉𝑅𝑘
2 + ∑ ∑ 𝜌𝑘𝑙

2 𝐶𝑉𝑅𝑏,𝑘𝐶𝑉𝑅𝑏,𝑙

𝑙≠𝑘𝑘𝑘

 

where 𝜌𝑘𝑙 is the correlation applicable to each risk class.  

d) Calculate 𝜃 and 𝜆 cross non-residual buckets and residual bucket for each risk class. 
 

For non-residual buckets: 

𝜃 = 𝑚𝑖𝑛 (
∑ 𝐶𝑉𝑅𝑏,𝑘𝑏,𝑘

∑ |𝐶𝑉𝑅𝑏,𝑘|𝑏,𝑘
, 0) 

𝜆 = (Φ−1(99.5%)2 − 1)(1 + 𝜃) − 𝜃 

Where the sums are taken over all the non-residual buckets for each risk class, and Φ−1(99.5%) is the 99.5th 

percentile of the standard normal distribution. 

 

For residual bucket: 
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𝜃𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 = 𝑚𝑖𝑛 (
∑ 𝐶𝑉𝑅𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙,𝑘𝑘

∑ |𝐶𝑉𝑅𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙,𝑘|𝑘
, 0) 

𝜆𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 = (Φ−1(99.5%)2 − 1)(1 + 𝜃𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙) − 𝜃𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 

  

e) Calculate Curvature Margin for within each risk class.  
 

For non-residual buckets: 

𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑛𝑜𝑛−𝑟𝑒𝑑 = 𝑚𝑎𝑥 (∑ 𝐶𝑉𝑅𝑏,𝑘
𝑏,𝑘

+ 𝜆√∑ 𝐾𝑏
2 + ∑ ∑ 𝛾𝑏𝑐

2 𝑆𝑏𝑆𝑐

𝑏≠𝑐𝑏𝑏

, 0) 

 

where 

𝑆𝑏 = 𝑚𝑎𝑥 (𝑚𝑖𝑛 (∑ 𝐶𝑉𝑅𝑏,𝑘

𝑘

, 𝐾𝑏) , −𝐾𝑏) 

 

For residual bucket: 

𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 = 𝑚𝑎𝑥 (∑ 𝐶𝑉𝑅𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙,𝑘
𝑘

+ 𝜆𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝐾𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 , 0) 

 

and 𝛾𝑏𝑐 is the correlation parameters for each risk class. 

 

For Credit, FX, Equity and Commodity risk class,  

 

𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛 = 𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑛𝑜𝑛−𝑟𝑒𝑑 + 𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙 

 

For Interest rate risk class,  

 

𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛 = 𝐻𝑉𝑅𝐼𝑅
−2(𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑛𝑜𝑛−𝑟𝑒𝑑 + 𝐶𝑢𝑟𝑣𝑎𝑡𝑢𝑟𝑒𝑀𝑎𝑟𝑔𝑖𝑛𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙) 

 

where 𝐻𝑉𝑅𝐼𝑅 is the historical volatility ratio for the interest rate risk class. 

 

The static data used to calculate curvature margin is the same as static data of vega margin. See Vega Margin 
Static Data. 

 

 

 

Here is an example of interest rate curvature margin calculation following Curvature Margin Step by Step Formula. 

a) Calculate curvature sensitivities based on scaling factors and aggregated Risk_IRVol. 
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b) Calculate 𝐾 for each currency. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross currencies. 

 
d) Calculate 𝑆 for each currency and Curvature Margin. Scaling factor 𝐻𝑉𝑅−2 is applied to curvature margin at 

final step for interest rate risk class. 

 
 

 
 
Interest Rate curvature margin in IM output file can be found in column Risk_IRCURVATURE. 

 
 



Nasdaq Calypso 
ISDA SIMM and Schedule Methodology and Analytics / Version 18 

 

 

 

 

February 2024 Revision 1.0 / Approved Page 49 / 61 
Private and Confidential 

 

Here is an example of FX curvature margin calculation following Curvature Margin Step by Step Formula. 

a) Calculate curvature sensitivities based on scaling factors, volatilities 𝜎𝑘𝑗 and aggregated Risk_FXVol. Unlike 

FX vega calculation, the aggregation of Risk_FXVol should consider different tenors.  

  

b) Calculate 𝐾 for each currency pair. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross currency pairs. 

 
d) Calculate 𝑆 for each currency pair and Curvature Margin. 

 
 

 
 
FX curvature margin in IM output file can be found in column Risk_FXCURVATURE. 

 

 

Here is an example of credit qualifying curvature margin calculation following Curvature Margin Step by Step 
Formula. 

a) Calculate curvature sensitivities based on scaling factors and aggregated Risk_CreditVol. 
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b) Calculate 𝐾 for each bucket. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross non-residual buckets and for residual bucket. 

 
d) Calculate 𝑆 for each non-residual buckets and Curvature Margin. 

 
 

 
 
Credit Qualifying curvature margin in IM output file can be found in column Risk_CREDITCURVATURE. 

 

 

Here is an example of credit non-qualifying curvature margin calculation following Curvature Margin Step by Step 
Formula. 
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a) Calculate curvature sensitivities based on scaling factors and aggregated Risk_CreditVolNonQ. 

  

b) Calculate 𝐾 for each bucket. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross non-residual buckets and for residual bucket. 

 
d) Calculate 𝑆 for each non-residual buckets and Curvature Margin.  

 
 
Credit Qualifying curvature margin in IM output file can be found in column Risk_CREDITNONQCURVATURE. 
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Here is an example of equity curvature margin calculation following Curvature Margin Step by Step Formula. 

a) Calculate curvature sensitivities based on scaling factors and aggregated Risk_EquityVol. 

  

b) Calculate 𝐾 for each bucket. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross non-residual buckets and for residual bucket. 

 
d) Calculate 𝑆 for each non-residual buckets and Curvature Margin.  

 
 
 
Equity curvature margin in IM output file can be found in column Risk_EQUITYCURVATURE. 



Nasdaq Calypso 
ISDA SIMM and Schedule Methodology and Analytics / Version 18 

 

 

 

 

February 2024 Revision 1.0 / Approved Page 53 / 61 
Private and Confidential 

 

 

 

Here is an example of commodity curvature margin calculation following Curvature Margin Step by Step Formula. 

a) Calculate curvature sensitivities based on scaling factors and aggregated Risk_CommodityVol. 

  

b) Calculate 𝐾 for each bucket. Note that square of correlation is used. 

 
c) Calculate 𝜃 and 𝜆 cross buckets. 

 
d) Calculate 𝑆 for each bucket and Curvature Margin.  

 
 
 
Commodity curvature margin in IM output file can be found in column Risk_COMMODITYCURVATURE. 
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Base Correlation Margin is calculated based on risk type Risk_BaseCorr, and it’s only applicable for credit qualifying 
risk class. 

 

The following is step by step approach of delta margin calculation for non-interest rate class. 

a) Calculate aggregated sensitivities 𝑆𝑘 with same risk type, qualifier, bucket, label1 and label2 for each 
product class and margin account. 

b) Calculate weighted sensitivities 𝑊𝑆𝑘. More details are provided in Base Correlation Margin Static Data. 

𝑊𝑆𝑘 = 𝑅𝑊𝑘𝑆𝑘 

Note that base correlation sensitivities are not included in concentration risk, and concentration risk of 
Risk_BaseCorr is 1.  

c) Calculate BaseCorrMargin, which is the weighted sensitivities being aggregated within each bucket. 

𝐵𝑎𝑠𝑒𝐶𝑜𝑟𝑟𝑀𝑎𝑟𝑔𝑖𝑛 = √∑ 𝑊𝑆𝑘
2 + ∑ ∑ 𝜌𝑘𝑙𝑊𝑆𝑘𝑊𝑆𝑙

𝑙≠𝑘𝑘𝑘

 

where 𝜌𝑘𝑙 is the correlation parameters. 

 

 

 

Base Correlation risk weight is 10 for all index families. 

Correlation applying to Base Correlation cross different index families is 29%. 

 

 

 

Here is an example of Credit Base Correlation margin calculation following Base Correlation Margin Step by Step 
Formula. 

a) Calculate aggregated sensitivities. 
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b) Calculate concentration risk factor and weighted sensitivities. 

In case of base correlation sensitivities Risk_BaseCorr, concetration risk is 1. 

 

c) Calculate 𝐾 for each bucket. 

 
d) Calculate 𝑆 for each bucket and Base Correlation Margin. 

 
 
Credit Base Correlation delta margin in IM output file can be found in column Risk_BASECORR. 
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Additional Initial Margin 
Once SIMM IM is calculated for each product class (RatesFX, Credit, Equity and Commodity), additional initial 
margin is calculated based on regulator parameters Param_AddOnFixedAmount, Param_AddOnNotionalFactor and 
Param_ProductClassMultiplier.  

The formula for calculating additional initial margin is given as: 

𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑀𝑎𝑟𝑔𝑖𝑛

= 𝐴𝑑𝑑𝑂𝑛𝐼𝑀 +  (𝑀𝑆𝑅𝑎𝑡𝑒𝑠𝐹𝑋 − 1)𝑆𝐼𝑀𝑀𝑅𝑎𝑡𝑒𝑠𝐹𝑋 + (𝑀𝑆𝐶𝑟𝑒𝑑𝑖𝑡 − 1)𝑆𝐼𝑀𝑀𝐶𝑟𝑒𝑑𝑖𝑡 + (𝑀𝑆𝐸𝑞𝑢𝑖𝑡𝑦 − 1)𝑆𝐼𝑀𝑀𝐸𝑞𝑢𝑖𝑡𝑦

+ (𝑀𝑆𝐶𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 − 1)𝑆𝐼𝑀𝑀𝐶𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 

and 

𝐴𝑑𝑑𝑂𝑛𝐼𝑀 = 𝐴𝑑𝑑𝑂𝑛𝐹𝑖𝑥𝑒𝑑 + ∑ 𝐴𝑑𝑑𝑂𝑛𝐹𝑎𝑐𝑡𝑜𝑟𝑝𝑁𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝑝

𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑝

 

where 

• 𝐴𝑑𝑑𝑂𝑛𝐹𝑖𝑥𝑒𝑑 is a fixed add-on amount. This is defined by Param_AddOnFixedAmount. 

 
• 𝐴𝑑𝑑𝑂𝑛𝐹𝑎𝑐𝑡𝑜𝑟𝑝 is the add-on factor for each effected product 𝑝, expressed as percentage of the notional 

(e.g 5%). This is defined by Param_AddOnNotionalFactor. 𝑁𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝑝 is the notional of the product. This is 
defined by trade level risk factor Notional with IM_MODEL SIMM.  

Here is an example of 𝐴𝑑𝑑𝑂𝑛𝑁𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑎𝑐𝑡𝑜𝑟 calculation. 

 

 

• 𝑀𝑆𝑅𝑎𝑡𝑒𝑠𝐹𝑋,  𝑀𝑆𝐶𝑟𝑒𝑑𝑖𝑡, 𝑀𝑆𝐸𝑞𝑢𝑖𝑡𝑦, 𝑀𝑆𝐶𝑜𝑚𝑚𝑜𝑑𝑖𝑡𝑦 are the four multiplicative scales for the four product classes. They 
are defined by Param_ProductClassMultiplier. Their value is expected to be more than 1.0, with default and 
minimum value 1.  
Here is an example of product class add-on calculation. 
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Additional IM is the sum of above three components, which can be found in column Additional IM in IM output file. 
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SCHEDULE Methodology 
To provide a complete margin solution compliant with BCBS 261 (See https://www.bis.org/publ/bcbs261.pdf), 
Schedule-based margin methodology is implemented besides ISDA SIMM method.  

SCHEDULE margin is calculated based on risk types NOTIONAL and PV for all trades subject to SCHEDULE model 
based on regulatory requirements. Schedule method is also referred to as GRID, as it’s based on a percentage grid 
where each trade contributes to a gross initial margin.  

The schedule IM is given by the formula: 

 

𝑆𝐶𝐻𝐸𝐷𝑈𝐿𝐸 𝐼𝑀 = (0.4 + 0.6 ∗ 𝑁𝐺𝑅) ∗ 𝐺𝐼𝑀 

𝑁𝐺𝑅 = {
𝑚𝑎𝑥(𝐴 + 𝐵, 0)

𝐴
, 𝐴 ≠ 0

1, 𝐴 = 0
 

𝐺𝐼𝑀 = ∑ 𝑀𝑎𝑟𝑔𝑖𝑛𝑅𝑎𝑡𝑒𝑖 ∗ 𝑁𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝑖

𝑖

 

where  

• 𝑁𝐺𝑅 is net-to-gross ratio.  
• A is the sum of positive NPVs, using risk_type PV with im_model SCHEDULE.  
• B is the sum of negative NPVs, using risk_type PV with im_model SCHEDULE.  
• GIM is the sum of Margin rate * Gross notional of all trades in margin account. Use risk_type Notional with 

im_model SCHEDULE. Margin rate is defined based on below table. 
 

Product Class Remain Maturity Margin Rate (% of Notional) 

Rates 0D -2Y 1 

Rates 2Y -5Y 2 

Rates > 5Y 4 

Credit 0D -2Y 2 

Credit 2Y -5Y 5 

Credit > 5Y 10 

FX All 6 

Equity All 15 

Commodity All 15 

https://www.bis.org/publ/bcbs261.pdf
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Product Class Remain Maturity Margin Rate (% of Notional) 

Other All 15 

 

Here is an example of schedule IM calculation.  

Below are the given risk factors of schedule trades from various product classes. 

 

Step1: Calculate NGR (net-to-gross ratio) based on sum of positive PVs and negative PVs. NGR=1 when sum of 
positive PVs is zero. 

 

Step2: Calculate GIM based on Margin Rate. Remain maturity is calculated based on trade end date and valuation 
date. 

 

Step3: Calculate SCHEDULE IM 

 

IM Schedule, Positive NPV, Negative NPV, NGR and Gross Notional can be found in IM output file. 
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SIMM and SCHEDULE Full Validation Examples 
Please refer to the spreadsheet SIMM and SCHDEULE IM Model Validation Examples.xlsx where it details the 65 
step-by-step validation cases.  

 

 

 


