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1. Introduction
Borrowing PASS/FAIL decision with mitigation model consists of 2 rules with couple of conditions to
determine transaction eligibility. Using OpenlL Tablets these 2 rules are represented as Decision Tables
and 1 new table is added to represent algorithm of evaluation. Evaluation algorithm includes 4 steps to
determine transaction eligibility:

1. Determines new borrowings to total assets ratio

2. Checks if new borrowings do not exceed predefined ratio to total assets or if it meets executive
override

3. Checks if new borrowings do not exceed 1-4Threshold or non-repo collateral

4. Combines and returns the result of 2 rules evaluation

Decision model includes one Data table with Banks test data and one Test table with 2 test cases for 2
Banks and sample new borrowings amounts.

Decision model also includes Bank datatype to represent the domain model for this POC.

In addition for Rule #2 named “ThresholdBorrowingDecision” the new decision table version was
created to support “Change the mitigation rules to make the failed transactions to pass”. The changed
table has modified non-repo collateral condition to allow 4 times overrun. Such change in rules is
usually a response to adjusted market conditions so the change was made effective for all decisions
starting from Jan 1, 2015. Whereas, the initial version of rule was marked as applicable to all decisions
fromJan 1, 2014.
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Borrowing Decision

. . . Model.x
Borrowing Decision Model file: oaelxisx

2. Borrowing Decision Model Screenshots
This document is accompanied with Excel file with the Decision Model. For the matter of convenience
below there are screenshots for quick overview.
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Borrowing PASS/FAIL Decision with Mitigation Criteria orenl

This document is designed to determine PASS/FAIL result for a new borrowings of a bank according to its financial statements . The main aspect of the
Rating is to identify creditworthiness of the bank.
Creditworthiness is an ability of a borrower to repay loans and other bills on time, spending prudently, and generally showing that it can behave ina
financially responsible way. It is based upon factors, such as borrowings to assets ratio, 1-4 threshold and non repo collateral.

Evaluation Algorithm

BorrowingDecision
Steps Value
Borrowings to Assets Ratio = newBorrowingsAmount / totalAssetsAmount
Assets Evaluation = AssetsBorrowingDecision [ SBorrowings to Assets Ratio, execCommitteeExposureOverride, execCommitteeFlag )
Threshold Evaluation = ThresholdBorrowingDecision | newBorrowingsAmount, threshold, nonRepocCollateral )
RETURN = SAssets Evaluation and $Threshold Evaluation

Rule#1

AssetsBorrowingDecision
Borrowings to Total Assets Meets Executive Committee Exposure Use Executive Committee Pass?
Ratio Override? Override? )
==0.3 Yes
=0.3 Yes Y Yes

b No
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						Evaluation Algorithm



						Spreadsheet Boolean BorrowingDecision (Bank bank, Double newBorrowingsAmount)

						properties		autoType		yes

						Steps		Value

						Borrowings to Assets Ratio		= newBorrowingsAmount / totalAssetsAmount

						Assets Evaluation		= AssetsBorrowingDecision ( $Borrowings to Assets Ratio, execCommitteeExposureOverride, execCommitteeFlag )

						Threshold Evaluation		= ThresholdBorrowingDecision ( newBorrowingsAmount, threshold, nonRepoCollateral )

						RETURN		= $Assets Evaluation and $Threshold Evaluation





						Rule#1



						Rules Boolean AssetsBorrowingDecision ( Double borrowingsAssetsRatio, Double execCommitteeExposureOverride, Boolean execCommitteeFlag)

						C1		C2		C3		RET1

						borrowingsAssetsRatio		borrowingsAssetsRatio < execCommitteeExposureOverride		execCommitteeFlag

						DoubleRange

						Borrowings to Total Assets Ratio		Meets Executive Committee Exposure Override?		Use Executive Committee Override?		Pass?

						<= 0.3						Yes

						> 0.3		Yes		Y		Yes

												No





						Rule#2



						Rules Boolean ThresholdBorrowingDecision (Double newBorrowingsAmount,  Double  threshold, Double nonRepoCollateral)

						properties		startRequestDate		1/1/14

						C1		C2		RET1

						newBorrowingsAmount <= threshold		newBorrowingsAmount < nonRepoCollateral

						Boolean

						Meets 1-4 Threshold?		Meets Non Repo Collateral?		Pass?

						Yes				Yes

								Yes		Yes

										No





						Rule#2 Changed



						Rules Boolean ThresholdBorrowingDecision (Double newBorrowingsAmount,  Double  threshold, Double nonRepoCollateral)

						properties		startRequestDate		1/1/15

						C1		C2		RET1

						newBorrowingsAmount <= threshold		newBorrowingsAmount < 4 * nonRepoCollateral

Sergey Zyrianov: Sergey Zyrianov:
4 times non repo collateral to make mitigation criteria allow $10M borrowings for 
Bank One

						

Sergey Zyrianov: Sergey Zyrianov:
All other cases by default will return "No"		Boolean

						Meets 1-4 Threshold?		Meets Non Repo Collateral?		Pass?

						Yes				Yes

								Yes		Yes

										No









Tests

				Tests and Data





						Test BorrowingDecision BorrowingDecisionTest

						_id_		_context_.requestDate		bank		newBorrowingsAmount		_res_

										> testBankData

						Test Case ID		Borrowings Request Date		Bank		New Borrowings Amount		Should Pass?

						Test ABC Bank		10/15/14		ABC Bank		1,000,000		Yes

						Test Bank One Fail		10/15/14		Bank One		10,000,000		No

						Test Bank One Pass		4/1/15		Bank One		10,000,000		Yes









						Data Bank testBankData

						name		totalAssetsAmount		execCommitteeExposureOverride		execCommitteeFlag		threshold		nonRepoCollateral

						Bank Name		Total Assets Amount		Executive Committee Exposure Override		Executive Committee Flag		Threshold		Non Repo Collateral

						ABC Bank		20,000,000		35%		Y		1,000,000		2,500,000

						Bank One		50,000,000		0%		N		3,000,000		3,250,000









Domain Model

				Domain Model







						Datatype Bank

						String		name

						Double		totalAssetsAmount

						Double		execCommitteeExposureOverride

						Boolean		execCommitteeFlag		N

						Double		threshold

						Double		nonRepoCollateral
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Rule#2

Rules Boolean ThreshoIdBorrowingDecision (Double newBorrowingsamount, Double threshold, Double nonRepoCollateral)

properties startRequestDate
- 2 RET1
newBorrowingsamount <= newBorrowingsAmount < nonRepoCollateral
threshold
Boolean
Mests 1-4 Thrashold?  Meets Non Repo Collateral?  Pass?
Yes Yes
Yes Yes
No
Rule#2 Changed

Rules Boolean ThresholdBorrowingDecision (Double newBorrowingsamount, Double threshold, Double nonRepoCollateral)

properties startRequestDate 1/1/2015
Cc1 c2 RET1
P h
newsarrowingsAmount < newBorrowingsAmount < 4 * nonRepoCollateral
threshold
Boolean
Pass?

Yes Yes

Yes Yes

No

Tests and Data
Test BorrowingDecision BorrowingDecisionTest
_id_ _context_.requestDate bank newBorrowingsAmount _res_
> testBankData
Should Pass?

Test ABC Bank 10/15/2014 ABC Bank 1,000,000 Yes
Test Bank One Fail 10/15/2014 Bank One 10,000,000 No
Test Bank One Pass  4/1/2015 Bank One 10,000,000 Yes

Data Bank testBankData

execCommitteeExposure
name totalAssetsAmount Override execCommitteeFlag threshold nonRepoCollateral
ABC Bank 20,000,000 35% Y 1,000,000 2,500,000
Bank One SD,OO0,0DD' 0% N 3,000,000 3,250,000

Domain Model

Datatype Bank

String name

Double totalAssetsAmount

Double execCommitteeExposureOverride

Boolean execCommitteeFlag N
Double threshold

Double nonRepoCollateral




3. View and Deploy Borrowing Decision Model

The Decision Model is ready to be used right away. Follow the step by step instruction below to see how
to work with the Decision Model in WebStudio and how to deploy it as a Web Service to use from other
applications.

To view the Decision Model in WebStudio follow these steps:

1. Goto OpenL Tablets WebStudio at
http://dev2openldemo01.eqgxdev.exigengroup.com/webstudio
2. Open ‘Repository’ tab and click ‘Create Project’ button

3. Switch in ‘Create Project from...” dialog to Excel Files tab and upload the file with the Decision
Model (see screenshot below):

Create Project from

Template  Excel Files  Zip Archive  Workspace

File * 4 Add X Clear Al

Borrowing Decision Model.xisx

Clear
Done

Project

Narna = | Borroving Decision Model Challenge

Cancel

4. The rules project is created and switched to status ‘In Editing’. It becomes available in ‘Editor’
tab.

5. Open Borrowing Decision Model in ‘Editor’ tab to view it by clicking on its name and navigate to
evaluation algorithm table


http://dev2openldemo01.eqxdev.exigengroup.com/webstudio

WebStudio Search - EDITOR  REPOSITORY — ADMIN
Projects Borrowing Decision Model Borrowing Decision Model 0 Update Export 'Test 1 v ' Create Table More v
By Type Y 9 uj @ ‘1‘ x [ 4 {2 1%} B2 Available Tests/Runs
Edit Open Copy Remove Run  Trace [| Test Create Test ~ BorrowingDecisionTest (2 test cases)

+ Decision
= Spreadsheet Spreadsheet Boolean BorrowingDecision (Bank bank, Double newBorrowingsAmount)

[% BorrowingDecision “ autoType

Value
M Caia Borrowings to Assets Ratio = /
+ Test Assets Evaluation = Decision to Assets Ratio, execC Qverride, execC lag )
+ Datatype Threshold Evaluation = ThresholdBorrowingDecision ( threshold, nonRepaCollateral )
RETURN = SAssets Evaluation and $Threshold Evaluation
+ Other
© 2014 OpenL Tablets | Report a problem
6. Click ‘Test’ button to see that rules return expected results

BorrowingDecisionTest

ID Borrowings Request Date Bank New Borrowings Amount

Test ABC Bank 10/15/2014 + Bank (ABC Bank) 1000000

Test Bank One Fail 10/15/2014 + Bank (Bank One) 10000000.

Test Bank One Pass  04/01/2015 + Bank (Bank One) 10000000,

DEFAULT ¥
Multi-module ¥
Table Details

Name BorrowingDecision
Version

Active true

Dev

Auto Type

Discovery ~ MU¢

Add Property

v5.13.1

Should Pass?
" true
W false
o true

7. Click on ‘BorrowingDecisionTest’ name to navigate to Test table. Click ‘Trace’ button to see

detailed execution of ‘BorrowingDecision’



WebStudio Search

- EDITOR REPOSITORY ADMIN DEFAULT ~¥
Projects / Borrowing Decision Model ... / Borrowing Decision Model {3 Update  Export  Test|1 ~ c More v Multi-module v
7 ; - ; .
By Type 7 O £ &) 1= *® ' ¥ () Target Table Table Details
Edit Open Copy Remove Run Trace Benchmark BorrowingDecision
= Decision

Name BorrowingDecisionTest
11 AssetsBorrowingDecision

Add Property
+ ThresholdBorrowingDecision . B “ e N "'_ c ’ N o =
@ Trace - Mozilla Firefox (Private Browsing) - B -
+ Spreadshest
+ Data @ dev2openldemo0] eqxdev.exigengroup.com/webstudio/faces/pages/layout/frameViewxhtmi?title=Trace&treePage=faces/pages/i | #2 |~ @~ % O m d
= Test
v] BorrowingDecisionTest Detailed trace tree | | Input parameters: 0.05 0.35 true HEE va
Returned result: true
+ Datatype ~ [EE spreadsheet Boolean = true BorrowingDecision(Bank bar
+ Other = -
© SValueSRETURN = true Rules Boolean AssetsBorrowingDecision ( Double borrowing 10, Double execCommi Override, Boolean
- © $ValueSAssets Evaluation = true execCommitteeFlag)
=1 c2 c3 RETL
@ $ValuesBorrowings to Assets Ratio = 0.05
borrowingsAssetsRatio <
- 4F DT Boolean = true AssetsBorrowingDecision(Dout borrowingsAssetsRatio G Override execC ag
¥ Returned rule: R1 DoubleRange

= @ SValuesThreshold Evaluation = true
= = Overloaded method choice for method Thresholdt

= £= Overloaded method choice for method Threshc

= 4" DT Boolean = true ThresholdBorrowingDecis

/] Returned rule: R1
+ [E2 SpreadSheet Boolean = false BorrowingDecision(Bank ba

+ [EZ spreadSheet Boolean = true BorrowingDecision(Bank bar

© 2014 Openl Tablets | Report a problem v5.13.1
8. Navigate to ‘ThresholdBorrowingDecision’ decision tables and see both versions contain
property ‘Start Request Date’. OpenL Tablets validates gaps and overlaps in property values and
will show error if you change the dates to be the same.
WebStudio Search - EDITOR REPOSITORY ADMIN DEFAULT v
Projects Borrowing Decision Model Borrowing Decision Model O Update Export Test 1 v More v Multi-module v
By Type Y D 7 & B ® » ¥ = Table Details
Edit Open Copy Remove Run Trace Create Test
= Decision Name ThresholdBorrowingD«
1} AssetsBorrowingDecision Rules Boolean ingDecision (Double ing: , Double threshold, Double nonRepoCollateral) Business Dimension
~ ThresholdBorrowingDecision o startRequestDate Y115

o - start
} £ ThresholdBorrowingDecision. . - - - - < — Request
p = thre ews 4 Date
i | ThresholdBorrowingDecis...
? Version
+ spreadsneet MeetstaTheshold?  MeetsNonRepoCollateral?  Pas?
Yes Yes Active true
* bata Yes Yes
= Test No Dev
Fail On Miss
v BorrowingDecisionTest false
+ Datatype Add Property
+ Other

To deploy the Decision Model as Web Service follow these steps:

1. Itis assumed you have already loaded Borrowing Decision Model into WebStudio and have
checked all test pass successfully.

2. Save any changes in the project or close the project without saving



Save changes

Project Name Borrowing Decision Model Challenge
Current Revision 1
Next Revision 2

Comment Model 1s not changed. Only
active property was adjusted
from 'yes' value to 'true'
value (they are same).

Cancel

The project will change status to ‘Viewing’ and other users will see the changes made to the

project (demo WebStudio works in single user mode for simplicity). The project can be deployed
when it’s not ‘In Editing’ status.

4. Click ‘Deploy’ button for the project in ‘Repository’ tab

)

Deme hes ey Precueiion Rulss Regpe
Auto Deploy h mb

Repository: Production | v

Deploy Configuration Message
Borrowing Decision Model Create deploy configuration
Challenge and deploy

The first dime The new
willl b ersaisel Labsr (e cdsiing ens(s)
willl be upekiise wiih newer version

5. WebStudio will show the message about successful deployment



Deploy configuration 'Barrowing Decision Model Challenge’ is

successfully updated

Project 'Borrowing Decision Model Challenge' is successfully deployed
slete With id 'Borrowing Decision Model Challenge#1' to repository

'Production’

Configuration

6. Now you can open Web Services application at
http://dev2openldemo0l.egxdev.exigengroup.com/webservice and see that the Web Service
for Borrowing Decision Model is available

OpenL Tablets Web Services

Available SOAP services:

= Borrowing Decision Model Challenge_Borrowing Decision Model Challenge
® AssetsBorrowingDecision
| * BorrowingDecision |
® getTestBankData
® ThresholdBorrowingDecision

WSDL: /webservice/Borrowing Dedsion Maodel Challenge/Borrowing Decision Model Challenge?wsdl

7. You can call the decision from any application and get the result for any transaction you want.
To call Web Service use any applications or tools you like, e.g. you can use SoapUl to test the
web service.

8. Notice that by default OpenL Tablets will create the service which supports versioning based on
business dimensions. So the ‘BorrowingDecision” will expect proper value of ‘requestDate’ in the
first parameter which will be automatically added to service interface.

4. Summary
OpenL Tablets allows creating and using Decision Models in an intuitive and easy to use environment. It
brings self-service capabilities for decision model editing and management to enable quick business
response to market changes. The product is created to allow deep involvement of business users and
subject matter experts into decision model authoring and maintenance.

OpenL Tablets employs lot of technics to increase decision model authoring and maintenance process by
bringing such features as:

e Different rules table formats for expressiveness

e Testing and test data capturing to insure stability of production systems

e Trace - to analyze step by step rules execution and find issues with algorithms

e Deployment management to support complete decision model lifecycle

e And all these features support massive enterprise scale decision models with engine optimized
for high-performance execution


http://dev2openldemo01.eqxdev.exigengroup.com/webservice

Appendix A: More Complex Financial Models
Samples of more complex decision models implemented with OpenL Tablets:

e Limit for transactions that are subject to credit risk evaluation from bank-counterparties:
http://openl-tablets.sourceforge.net/downloads/examples/Example%201%20-
%20Bank%20Rating.zip

e Corporate Rating to a company according to its financial statements (Financial Rating) and
estimated risk of collaboration with the company (Risk of Work with Corporate): http://openl-
tablets.sourceforge.net/downloads/examples/Example%202%20-%20Corporate%20Rating.zip

Both examples are available for live demo at OpenlL Tablets public demo instance:
http://dev2openldemo01.egxdev.exigengroup.com/



http://openl-tablets.sourceforge.net/downloads/examples/Example%201%20-%20Bank%20Rating.zip
http://openl-tablets.sourceforge.net/downloads/examples/Example%201%20-%20Bank%20Rating.zip
http://openl-tablets.sourceforge.net/downloads/examples/Example%202%20-%20Corporate%20Rating.zip
http://openl-tablets.sourceforge.net/downloads/examples/Example%202%20-%20Corporate%20Rating.zip
http://dev2openldemo01.eqxdev.exigengroup.com/

