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Introduction to ACTUS concepts

• Data is valuable based on what you can do with it.

• The ACTUS Financial Research Foundation has created an 
open-source, royalty-free algorithmic financial contract 
standard that is transformative because it has multiple uses 
across finance and regulation

• This webinar will present the foundations of this innovation 
and provide a few examples of how it can be used.



Core Activities in the Financial Sector

Issuance of financial contract

Life cycle management of financial contract

Trading and securitization of financial contracts

Analysis of financial contracts



Crucial Features of Financial Contracts

Pure exchange of sequences of cash-flows

Cash flows are units of account and can be represented by 
pure numbers

The sequence of cash-flows are determined by algorithms 
(with some external input in some cases)

The different sequence-patterns of algorithms are limited 
in number



Financial Contracts Today

Endre vullumsandio dion endipsummy nos dolobore 
vel ut alis amet autem dionseq uismodigna feumsan 
dionse dolor ullandre magna feuipsummy nullum 
ad tin ….

Bank shall pay the sum of __________ USD on 
__________ (date) to    ______ (obligor). Obligor will 
pay an interest of ____ % on a semi-annual basis and 
repay the full amount in ____ years.
     Date, Signature

2023.05.25
1000

Mr. Smith

10
9
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These underlying insights are at the heart of the 
ACTUS Standard:

§ Financial contracts are agreements to exchange promised payments.

§ While financial contracts are written in natural language, the words of 
the contracts have to be converted into algorithms to compute the 
amounts and timing of the payment obligations.

§ Despite the thousands of different financial products, there is a relatively 
small number of cash flow patterns .  Most financial contracts’ payment 
obligations can be represented by less than 3 dozen algorithms that 
compute the payment obligations of the natural language contracts.
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The ACTUS Standard consists of:

§ A set of such algorithms that we call Contract Types (CTs), 
 
§ A Data Dictionary of Contract terms (interest rates, payment cycles, day count 

method, etc.) and the CTs they are applied to in order to compute a specific 
contract’s cash flow obligations, 

§ The technical specifications of each Contract Type, and 

§ A reference implementation in java that is downloadable from the ACTUS 
GitHub.
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Why is this important? 

Almost every activity in the financial world starts out with the payment 
obligations of financial contracts: 

 transaction processing, risk analytics, liquidity analysis, pre-trade 
analysis, forward business planning, better regulatory reporting,  
and even accounting records.  

Despite a common starting point, existing financial data systems fail to 
take advantage of the potential efficiencies and other benefits available 
from using a validated standardized financial contract standard for all of 
these uses.
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Why is this important? 

Today we will provide a few examples of the use of the ACTUS Standard 
and the related benefits:

§ The use of granular financial contract data in the ACTUS Standard for 
far better and less burdensome regulatory reporting and oversight – 
the case of Silicon Valley Bank

§ The use of ACTUS as the computational core of smart financial 
contracts in the DeFi world

§ Analysis of a real bank’s balance sheet and how you can access the 
ACTUS standard and test it out for yourselves for similar analytics.
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An Early Warning System
What regulators could have seen at SVB well before the fact

Willi Brammertz
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Intention of the exercise

• Demonstrating the benefits of standardized data (ACTUS) for the analytic 
use case

• We use SVB as a demonstration case
• We reverse engineer the contractual data from the Call-Report

The intention of this exercise is not to generate an exact picture of 
SVB (not possible from the source) but to demonstrate the analytic 
insight any regulator could have on the spot if the data were 
directly delivered in the ACTUS standard.
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What do we find in Call-Reports

Data is per End Of June 2022

• Book and some market values
• Remaining maturity grouped in rough buckets
• Income from where rates can be somehow reengineered

The stable market conditions pre 2022 are also helpful for guessing rates.
However, rates are least precise of the three information sets



What we added

• Market data on treasury yield curves and rating: For valuation
• Counterparty information: This will let us demonstrate exposure analysis, 

especially large exposures.
• Swaps: This is based on press reports.  We include swap data for 

demonstration purposes.



Data in the ACTUS Standard – and the algorithms



Conclusion

It is well possible that there is more data available from the call report if 
correctly scrutinized. For a demonstration purpose we consider the exploited 
information as sufficient.
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June 30, 2022: End of Day Balance Sheets



June 30, 2022: Liquidity Gap, LCR

LCR calculations highly approximative
The problem was not the LCR but the unaccounted losses 



June 30, 2022: Sensitivity (Duration)

With Swap
Without Swap



June 30, 2022: Large Exposure
Note: This report is not based on any available data and for 
demonstration purpose only
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June 30, 2022: Market + Credit Stress
No Swaps



June 30, 2022: Market + Credit Stress
With Swaps
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ACTUS + DLT = SFC SFC Pillars

SFC
Integrity

SFC
Tokenisation

SFC
Payments

ACTUS + DLT = SFC May '23



ACTUS + DLT = SFC SFC Integrity

DLT
(Smart Contract)

Cryptographic Proofs
(Attestations, Signatures, Fingerprints, ZK-Proofs)

ACTUS 
(Counter Parties, Term Set, Algorithm, Cash Flow)

ACTUS + DLT = SFC May '23



ACTUS + DLT = SFC SFC Tokenisation

DLT
(Smart Contract)

Minting 
(Identifiers, Dimensions, Counter Parties, Balances, Metadata)

Servicing 
(Auditors, Rating, Regulators, Markets)

ACTUS + DLT = SFC May '23



ACTUS + DLT = SFC SFC Payments

DLT
(Smart Contract)

ACTUS Cash Flow
(Timestamp, Direction, Amount, Denomination)

Payments Engine 
(Verify, Calculate, Open, Close, Default, Notify)

ACTUS + DLT = SFC May '23



ACTUS + DLT = SFC SFC Principles

ACTUS + DLT = SFC May '23

• Occams Razor
As Little As Possible, As Much 

As Necessary

• Chain Agnostic
Standard Smart Contracts

• Privacy Preserving
Who, What, When, Why

• Trust But Verify
Cryptographic Proofs Everywhere

SFC Principles



Mark Greenslade May ‘23

ACTUS + DLT = SFC
Smart Financial Contracts



Francis Parr -  May 2023

Using the ACTUS open source (royalty-free) 
reference implementation software
For (1)  bank analysis demo for the FDIC 
       (2)  dockerized, risk factor enabled, portfolio analysis  
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FDIC prototype: ACTUS technology with contract data from a working bank

• In 2020-21 the FDIC initiated competitive demonstrations of relevant  
future regulatory technology as a planning exercise.

• ACTUS FRF  obtained contract level data for the holdings of a small US 
commercial bank 

• The “demonstration delivered to the FDIC involved:
• Converting spreadsheet data on the holdings into ACTUS contracts,
• Simulating future cashflows for these contracts for up and down yield curve shifts 

using an actus server
• Generating simple visual reports  on expected future bank profits and liquidity  for 

these scenarios
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FDIC prototype: ACTUS technology with contract data from a working bank

• This work was done by a team of  6  – working part time for the 8 months  
of the FDIC project

• The ACTUS proposal successfully advanced to the third/final round of 
competition 

• This establishes:   
•  => The feasibility of mapping the holdings of a bank into an ACTUS 

contract portfolio
•  => The value of  having  fine grained  contract level data for 

forward looking risk
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ACTUS Solution For the FDIC Competition to Replace the Call Report
ACTUS Input Data + Contract Type Algorithms è Output Events Process Flow

EXTRACT, TRANSFORM, LOAD

External Risk Model APICounterparty Data

Position Data from pBank 
speadsheets 

Risk Factor Scenarios 
and Assumptions

ACTUS Standard 
Financial Contract 

Data

ACTUS Standard Financial 
Contract Algorithms Library Scenario n

. . .
Scenario 3
Scenario 2

Contract Cash Flows
Scenario 1

Balance Sheet
 Multiple Scenario
Forward-looking 
Cash Flow Results

ACTUS Contracts

Scenarios

Counterparty Data
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In a nutshell, to recap:  ACTUS FDIC PoC --  from Core Systems of Record …



Open source (royalty free) ACTUS as a Regulatory Data Strategy

• Dockerized ACTUS-webapp easily modified /extended to read data from small or 
midsized banks – and create an ACTUS contract view

• No change required on the existing systems or operating procedures of the banks

• Add-on software for this could be made available by regulator at no/low -cost 

• Some “forward looking” cash flow analytics available to the using banks –  bonus 
for the installation 

• Regulator has access to ACTUS holdings data from the banks hence reliable 
systemic analysis – regulator seeing same holdings as bank executives 
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User exploration of ACTUS using docker container components 
• ACTUS original demo: https://demo.actusfrf.org:8080

• Illustrates ACTUS cashflow event timeline for each contract type  
 

• Deployed shiny demo: https://dadfir3.shinyapps.io/DaDFiR3demo/
• Simple profit and cashflow portfolio reports for selected interest rate scenarios 

• Docker containers for  R Shiny demo, and actus-webappV1.1:  https://github.com/fnparr/docker-actus   
• Same demo as above – but componentized standalone desktop demo with risk factor API 

Containerized 
ACTUS Demo

actus-core
.jar

actus-webapp 
v1.1 server

Mongodb 
scenarios

Containerized 
ACTUS demo 

interactive 
app

(Shiny, R
FEMSdev)

To public server at 
https://demo.actusfrf.org:8080
Actus-webappV1.0

Point browser at 
Reactive application

EITHER

OR

downloadable docker containers
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An ACTUS cloud demo  –  https://dadfir3demo.rshiny.io
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• A containerized open source fine grained contract standard 
makes it significantly easier to add a forward-looking cash 
flow analysis to existing  financial systems

• The breadth of contract types defined in ACTUS allows a 
complete forward- looking view across all asset types in 
complex institutions 

• Because ACTUS is an open standard,  with open source, 
royalty free reference implementations and risk APIs  allows 
regulators and bank executives to have “the same” risk 
analysis tools

 

Summary 



Questions?

YOUR LOGO HERE
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FOR MORE INFORMATION:
Allan I. Mendelowitz

CEO, ACTUS Financial Research Foundation 
Email: Allan.Mendelowitz@ACTUSfrf.org

Thank you!
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