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Copyright © 2024, Nasdaq, Inc. All rights reserved. 

All content in this document is owned, or licensed, by Nasdaq, Inc. or its affiliates (‘Nasdaq’). Unauthorized use is 
prohibited without written permission of Nasdaq.  

While reasonable efforts have been made to ensure that the contents of this document are accurate, the document 
is provided strictly “as is”, and no warranties of accuracy are given concerning the contents of the information 
contained in this document, including any warranty that the document will be kept up to date. Nasdaq reserves the 
right to change details in this document without notice. To the extent permitted by law no liability (including liability 
to any person by reason of negligence) will be accepted by Nasdaq or its employees for any direct or indirect loss 
or damage caused by omissions from or inaccuracies in this document. 
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Example 1 - Basket Performance Option 
 

Description 

Performance Option on Equity Basket 

 

Termsheet 

Option Buyer Bank XXX 

Option Seller Bank YYY 

Start Date 10-04-2023 

Maturity Date 26-05-2023 

Notional USD 1,000,000 

StrikePct 100% 

 

Code 

Variables 

 

 



Nasdaq Calypso 
Calypso Pricing Script Examples / Version 18 

 

 

 

 

August 2024 Revision 3.0 / Approved Page 5 / 64 
Private and Confidential 

 

Variable Name Type Description 

Start Reference Date Trade Start Date 

Exercise Payment Date Trade Maturity Date 

BuySell Integer Multiplier to all flows to determine direction  

PaymentCcy Currency Payment Currency 

Basket Quotable Array Underlying Basket 

Notional Double Trade Notional 

PutCall Enum (Put or Call) Used to calculate payoff 

StrikePct Double Strike Price of basket performance option in 
percentage  

BasketWts Double Array Weights of each component of basket  

N Integer Basket size 

I Integer Internal counter for basket components 

InitialFixing Double Array Initial value of each basket component 

Payoff Double  Trade Payoff 

BasketPerformance Measure This measure shows basket performance  

OptionPrice Measure This measure calculates the total price and is mapped 
to the NPV pricer measure 

Prob_ITM Measure This measure shows the probability of in the money of 
option at maturity date 
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MetaData 

   

StrikePct variable is declared as RATE. 

 

Forward Script 
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Start Start Date at which initial value of basket component is observed  

Exercise Maturity date at which payoff is calculated 

 

Trade Example 

Trade Entry 

 

Trade Booked in Pricing Sheet 

Notional 1M USD 

StrikePct 100% Call  
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Underlying Basket 

 

 

Cashflows 

 

 

Event Grid 

 

 

Script Results 

 

 

Resets 
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Example 2 – Altiplano - Basket Digital Option 
 

Description 

Digital (Cash or nothing) option on basket of stocks: If the barrier doesn’t hit for any of the basket components, the 
holder receives a coupon on the payment dates. If the barrier hits, the holder receives nothing. 

 

Termsheet 

Option Buyer Bank XXX 

Option Seller Bank YYY 

Start Date 10-04-2023 

Maturity Date 26-05-2023 

Notional USD 1,000,000 

Coupon Rate 5% 

Relative Barrier Level 90% 

 

Payout on Payment Date 

If barrier level hits for any of the basket 
component 

Coupon Rate * Notional 

Otherwise, 0% 
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Code 

Variables 

 

 

Variable Name Type Description 

Start Reference Date Trade Start Date 

Observation Reference Date 
Array 

Observation Dates 

Payment Payment Date Array Coupon Payment Dates 

Basket Quotable Array Underlying Basket 

BuySell Integer Multiplier to all flows to determine direction  

PaymentCcy Currency Payment Currency 

Notional Double Trade Notional 

RelativeBarrierLevel Double Percentage barrier level applied to basket component 
to get strike price  

CouponRate Double Coupon Rate 

BasketWts Double Array Weight of each component of basket  

N Integer Basket size 
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Variable Name Type Description 

i Integer Internal counter for basket components 

StrikePrice Double Array Strike Price of each basket component 

BarrierBreakCount Integer Internal counter to check if barrier hit for any of the 
basket components 

OptionPrice  Measure This measure calculates the total price and is mapped 
to the NPV pricer measure 

Prob_ITM Schedule Measure This measure shows the probability of in the money of 
option  

 

MetaData 

 

CouponRate and RelativeBarrierLevel variables are defined as RATE. 

 

Forward Script 
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Start Strike price is calculated using Relative Barrier Level and initial fixing for each 
component of basket  

Observation Barrier hits are counted on observation dates only if weight of basket 
component is positive 

Payment Payment of coupon, if no barrier hits have been recorded 

 

Trade Example 

Trade Entry 

 

Trade Booked in Pricing Sheet 

Notional 1M USD 

Barrier Level set to 90% of Initial Fixing 

Coupon rate set to 5% 

Payment Dates with 1Day lag 
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Underlying Basket 

 

 

Cashflows 

 

 

Event Grid 
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Script Results 

 

 

Resets 
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Example 3 - FXTARF 
 

Description 

A target redemption forward (TARF) is a structured forward contract that allows you to trade at a better rate than a 
standard forward contract by integrating leverage and a profit cap level. 

 

Termsheet - EURUSD Target Redemption Forward 

Buyer Bank XXX 

Seller Bank YYY 

Underlying Currency Pair EURUSD 

Call/Put on Underlying Call (Buy EURUSD) 

Notional Amount EUR 1,000,000 per fixing date 

Enhanced Notional Amount EUR 2,000,000 per fixing date 

Spot Rate 1.0650 

Strike 1.0700 

Payout Cap 0.0900 EUR/USD 

Trade Date 03-Apr-23 

Fixing/Settlement Schedule See Appendix A 

Fixing Reference The EURUSD rate published by the ECB on each Fixing Date 

Period Accrued Intrinsic 
Value 

Max (Fixing Reference - Strike, 0) 

Total Accrued Intrinsic Value Sum (Period Accrued Intrinsic Value) 

Payout Cap Event The Payout Cap Event occurs when the Total Accrued Intrinsic 
Value, including the current fixing, is greater than or equal to the 
Payout Cap 

Fixing Amount Notional Amount if Fixing Rate > Strike 

Enhanced Notional Amount if Fixing Rate <= Strike 
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Final Fixing Amount Same as Fixing Amount 

Final Fixing Strike Fixing Rate - (Payout Cap - Previous Fixing Total Accrued Intrinsic 
Value) 

Premium Bank YYY pays EUR 10,000 

Premium Value Date 06-Apr-23 

Settlement Physical/Cash 

 

Appendix A: Fixing and Settlement Schedule 

Fixing Date Settlement Date 

05-10-2023 05-12-2023 

06-12-2023 06-14-2023 

07-10-2023 07-12-2023 

08-10-2023 08-14-2023 

09-11-2023 09-13-2023 

10-10-2023 10-12-2023 

11-10-2023 11-14-2023 
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Code 

Variables 

 

 

Variable Name Type Description 

StartDate ReferenceDate Trade Start Date 

AccrualSchedule PaymentDate[] Schedule of Fixing and Payment Dates 

BuySell Integer Buy or Sell 
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Variable Name Type Description 

FxQuotable Quotable Underlying CCY pair 

Notional Double Unleveraged Notional 

NotionalCcy Currency Notional Currency 

SettleCcy Currency Settlement Currency 

LeverageRatio Double Leverage Ratio for OTM fixings 

CallPut Enum Call or Put 

FinalPaymentType Enum Full Final Payment, Exact Final Payment with 
Strike Adjustment, Exact Final Payment with 
Notional Adjustment or No Final Payment 

Strike Double Strike 

KOLevel Double Profit cap level in points 

SettlementType Enum Physical / Cash Settlement 

CallPutSign Double Call or Put 

KnockedOut Boolean Indicator of Payout Cap Event 

AccrueAbove Double Leveraged Notional 

AccrueBelow Double Leveraged Notional 

PeriodAccruedNotional Double Amount to settle for the period 

TotalAccruedNotional Double Total amount to settle (not really used) 

PeriodAccruedIntrinsicValue Double Accrued ITM intrinsic value for the period 

TotalAccruedIntrinsicValue Double Total accrued ITM intrinsic value 

AdjustedStrike Double Adjusted Strike for settling Final Exact fixings 

AdjustedNotional Double Adjusted Notional for settling Final Exact 
fixings 

OptionNPV Measure NPV 

m_ProbKo Measure Probability of hitting the payout cap 

m_PayoutCap Measure Profit cap level 
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MetaData 

 

Note: KOLevel and Strike variables are defined with 4 Decimals so that user can enter till 4 decimal places. 

 

Forward Script 
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Barrier Descriptors 

 

Note: Barrier Descriptors section in script provides information necessary for Barrier Monitoring. 

 

BO Events  

 

Note: BO Events is used to monitor if an event has occurred or not using a Boolean variable, without the need to tie 
the event to a cash flow. 

 

Trade Example – FXTARF Physical Settlement 

Trade Entry 
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Trade Booked in Pricing Sheet 

Ccy Pair → EURUSD 

Notional → 1M EUR 

Final Payment Type → Exact Final Payment with Strike Adjustment 

KOLevel → 0.09  

Strike → 1.07 EURUSD 

Leverage Ratio → 2 

Payment Pag → 2 Day 

 

Cashflows 

 

Security Flow for past Physical Delivery event has been created. 
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Event Grid 

 

 

Script Results 

 

 

Resets 
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Lifecycle Events Window 

 

 

After executing Structured Event (Knock Out Event and Physical Delivery Event) 
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Parent Trade is Knocked Out and NPV is Zero. 

New FX Trade is created out of Physical Delivery Event with Adjusted Strike. 

Adjusted Strike = Fixing Rate - (Payout Cap - Previous Fixing Total Accrued Intrinsic Value) = 1.08 – (0.090 – 0.085) 
= 1.075 
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Option Lifecycle Analysis - Exercise 

OLA Analysis 

 

 

Variable Mapping 

 

 

 

 

CWS OLA Exercise  

 

 

Exercise Trade using Exercise Option 
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Resulting Trades - New Fx Trade is created out of Physical Exercise 
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Barrier Monitoring 

Sample Trades with Barrier Levels 

 

 

Option Lifecycle Analysis: Type- Barrier 

 

 

Variable Mapping 
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CWS - OLA Barrie 

 

 

Trigger Barrier 

 

 

Resulting Trades 
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Parent Trade is Knocked Out and NPV is Zero - New FX Trade is created out of Physical Delivery Event. 

New FX Trade is created out of Physical Delivery Event. 
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Trade Example - FXTARF Cash Settlement 

Trade Entry 

 

 

Cashflows 

 

 

Price Fixing 
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Transfer is generated after Price Fixing  

 

 

Lifecyle Event – KnockOut 

 

 

Resulting Trade after Knock Out  
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Example 4 - Basket Worst M 
 

Description 

Payment of worst performance of Equity Basket 

 

Code 

Variables 

 

 

Variable Name Type Description 

M Integer M worst performance from all constituents of Basket  

Weight Double Array weight of each constituent of basket  

 

 

 

 

 

Forward Script 
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S
tr

ik
e Sample the underlying basket quotes 

Ex
er

ci
se

 

1. Sample the underlying performances 

2. Rank the performances and store the results in ReturnRank 

3. For all performances that rank among the M worst, calculate the weighted average.  

4. Pay out the weighted average performance multiplied by notional 

 

 

 

 

 

 

 

 

Trade Example 
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Trade Entry 

 

 

Underlying Basket 

 

 

Cashflows 

  

 

Event Grid 
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Script Results 

 

 

Resets 
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Example 5 - Hybrid Dual Digital 
 

Description 

Payment of Coupon if Equity/Index performance is above a certain strike level and FX performance is below a 
certain strike level. 

 

Code 

Variables 

 

 

Variable Name Type Description 

IndexStrike Double Index Strike above which coupon should be paid  

FXStrike Double FX Strike above which coupon should be paid 

CouponRate Double Coupon that should be paid 
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Forward Script 

 

 

S
ta

rt
 

Calculate the initial index level and FX level 

Ex
er

ci
se

 

1. Calculate the index performance 

2. Calculate the FX performance 

3. Check if Index performance is greater than index Strike and FX Performance is lower 
than FX Strike 

4. Pay an amount equivalent to Coupon * Notional if the above is true or else 0. 
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Trade Example 

Trade Entry 

 

 

Cashflows 

 

 

Event Grid 
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Script Results 

 

 

Resets 
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Example 6 - Basket Reverse Convertible 
This example shows Worst of Basket Barrier Monitoring and Bond Exotic Note features.  

Description 

• At Final Redemption Date, the payment amount is determined based on three scenarios.  

1. In the money- if all the basket components trade above strike price on final valuation date, then Note is 
redeemed at Notional Amount. 

2. Out of the money- if one or more basket components trade below strike price.  

a) If KI event occurred, Note is redeemed physical delivery, paying out Notional/Strike shares. Any 
residual is paid in cash.  

b) If KI event did not occur, Note is redeemed at Notional Amount. 

• Knock In Event→ KnockIn event is monitored daily. Any basket component trades below the KI level then KI 
event has occurred. 

• Digital Coupon → Coupons paid monthly, if any basket component trades below the coupon strike level, the 
lower coupon amount is paid. Otherwise, a higher coupon amount is paid. 

• Knock Out Event→ If on any coupon reset date, all basket component trade above the KO barrier, the note is 
redeemed at notional, and the period coupon is still paid. 
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Code 

Variables 
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Variable Name Type Description 

CouponRate_High Double digital coupon amount 

CouponRate_Low Double digital coupon amount 

CouponStrikePct Double digital coupon strike 

KI_BarrierPct Double KI level, as % of initial fixing 

KO_BarrierPct Double KO level, as % of initial fixing 

ValuationDate ReferenceDate This date is used by the barrier monitoring feature 

WorstLevel Double internal variable 

WorstLevelIndex Integer this is used for barrier monitoring as well as an 
internal variable 

WorstLevelBarrierKO Double barrier monitoring 

WorstLevelBarrierKI Double barrier monitoring 
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Forward Script 
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Trade Example – Scriptable OTC Product  

Trade Entry 
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Underlying Basket 

 

 

Event Grid 

 

 

Resets 
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Worst of Basket Barrier Monitoring 

• Context.ValuationDate is used for getting the valuation date from the product at the time of pricing. 

• The block ‘ValuationDate’ needs to be in the script for worst-of basket. 

• The barrier levels for the worst performer are computed as per valuation date. This is needed for both KI and 
KO and the levels are stored in variables WorstLevelBarrierKO and WorstLevelBarrierKI. 

• The index for the worst performer is stored in the variable WorstLevelIndex. 

 

Script Variables  

 

 

Script Forward  

 

 

Barrier Descriptor  

In the case of worst-of basket we can monitor the worst of component and tell the barrier monitoring the index of 
the same. 

 

 

Variable Mapping  
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Option Lifecycle Analysis 

 

 

CWS - OLA Barrier (Live Report) 

 

Basket 
Constituent  

05-01-
2024 

07-03-
2024 Performance Up Barrier (150%) 

Down Barrier 
(50%) 

Equity.AAPL 169.3 220.27 30.11% 253.95 84.65 

Equity.GOOG 165.57 186.61 12.71% 248.355 82.785 

Equity.MSFT 394.94 459.28 16.29% 592.41 197.47 

Google has worst performance as of valuation date hence showing GooG as reference underlying.  
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Trade Example – Bond Exotic Note  

The Bond Exotic Note or BEN is a Bond product that uses Pricing Script in its product definition. It is like a standard 
Bond, position based. 

Script can be configured as Bond Exotic Note if BondExoticNote Product Types is selected.  

 

 

Product Definition 

Exotic Note 
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Cashflows 

  

 

Event Grid 
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Underlying 

 

 

Trade Entry 

Trade 1 
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Trade 2 

 

 

Position 
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Corporate Action 

 

 

Apply Interest CA  

 

• 2 Cash Interest CA Trades created to generate transfer 

• 1 Internal Cash Interest CA Trade created to update P&L. Internal Trade is CA Trade between the book and the 
processing org to update P&L. 
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Example 7 - Single Equity Reverse Convertible 

This example is the same as Basket Reverse Convertible but with Single Equity Underlying instead of Basket. 

Description 

• At Final Redemption Date, the payment amount is determined based on three scenarios.  

1. In the money→ If the single underlying trades above strike price on final valuation date, Note is redeemed 
at Notional Amount. 

2. Out of the money→ If the single underlying trades below strike price.  

a) If KI event occurred, Note is redeemed physical delivery, paying out Notional/Strike shares. Any 
residual is paid in cash.  

b) If KI event did not occur, Note is redeemed at Notional Amount. 

• Knock In Event→ KnockIn event is monitored daily. If the single underlying trades below the KI level then KI 
event has occurred. 

• Digital Coupon → Coupons paid monthly, If the single underlying trades below the coupon strike level, the 
lower coupon amount is paid. Otherwise, a higher coupon amount is paid. 

• Knock Out Event→ If on any coupon reset date, the single underlying trades above the KO barrier, the note is 
redeemed at notional, and the period coupon is still paid. 
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Code 

Variables 
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Forward Script 
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Trade Example 

Trade Entry – Physical Delivery  

 

Parent Trade and Equity Trade created through Physical Delivery with quantity 3711 and remaining residual amount 
76.29 paid in cash. 

Notional 1000000 

Initial Fixing  192.46 

StrikePct 140% 

Strike 269.444 

Qty 3711.346 
Qty 
Rounded 3711 
Cash 
Residual 0.346328 

Spot price 220.27 
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Cash 
Residual 76.29 

 

Cashflows 

 

 

Event Grid 
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Resets 
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Example 8 - Single Equity Reverse Convertible 
Swap 

This example is the same as Single Equity Reverse Convertible but with funding leg. 

Code 

Only code differences from 'ReverseConvertible' are explained 

• Two measures - One represents the performance leg and the other the rate leg.  

• For each cash flow, we assign the value to either performance leg or Rate leg. 

• There is an additional event 'IR_CouponPeriod' which pays the interest. This schedule will be mapped to leg 2 

 

Variables 

  

 

Mata Data 
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Trade Example 

Trade Entry  
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