



Credit Reserve Simulation
Elaboration Document



[bookmark: _966950418]
















On behalf of
Enron Corp


	Project Code:
	

	Document Classification:
	Draft

	Version:
	1.0

	Filename:
	CreditSimulation.doc

	Prepared by:
	Xiaojun Mei , Enron Technology(RAC)

	Date:
	12th June,2000






Sign off


The signatories agree with the definitions, processes and recommendations stated in this document and agree for the next phase to begin based on this document.



Business Sponsor	Name


_______________________ 		Date ______________


Business User(s)		Name


_______________________ 		Date ______________


IT Project Manager	Name


_______________________ 		Date ______________




IT Developer		Name



_______________________ 		Date ______________



Contents
1	Introduction	4
1.1	Intended Audience	4
1.2	References	4
2	System Components And Use Cases	5
2.1	Actors	5
2.2	System Level Use Cases	5
2.3	Detailed Logical Diagram	6
2.4	Credit Server Module	6
2.5	The Credit Client Module	9
2.6	Algorithm of  Credit Simulation Calculation	11
2.7      DATABASE DESIGN…………………………………………………………………………..  12
2.8	Screen flows……………………………………………………………………………………17

[bookmark: __RefHeading___Toc482758950] Introduction

This document provides detail description of all modules of Credit Simulation system, their purpose and their collaboration with other modules. This document uses Unified Modeling Technique notations for explaining diagrams of modules.  It can be used as a reference guide while developing the Credit Simulation application.

[bookmark: __RefHeading___Toc482758951]Intended Audience

 Software project development team, IT managers, RAC Group.

[bookmark: __RefHeading___Toc482758952]References

· Rational Rose UML modeler.
[bookmark: __RefHeading___Toc482758953]System Components And Use Cases

This section refers to the System Components.

[bookmark: __RefHeading___Toc482758954]Actors
Actors in Credit Simulation system:

RMS Database: Stores curve, deal positions, insurance information, counter party’s
collateral, and credit ratings and default probability for different credit ratings.
RAC User: Gets statistic data of different confidence levels for whole Enron, 
Expected loss for each counter party, and total loss by year.
Curve Server: Provides original and simulated curve information to credit calculation
          module.

[bookmark: __RefHeading___Toc482758955]System Level Use Cases  
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[bookmark: __RefHeading___Toc482758956]Detailed Logical Diagram

The above diagram shows that Credit Simulation contains of two modules namely Credit Client, and Credit Server Module.

[bookmark: __RefHeading___Toc482758957]Credit Server Module

Credit Server module performs following tasks 

1. Aggregate losses according to different simulation scenarios.
2. Insurance handling.
3. Get statistics data of different confidence levels.
4. Saves results into database.

Use cases involved in this module and their collaboration are explained in diagram below.


Credit Server:
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creditServer
effective_dt : int
portfolio_id : String
prob_name : String
LossMatrix : LossObj[][]
ins_array : InsuPolicy
insurance : Insurance
setIniEnvs()
newCounterparty()
sendInsCmpInfo()
setNewDateforIns()
processOneLoss()
saveResult()
RMSDatabase
Save_simu_Result
No_def_dt : int
Simu_no : int
insu : int
ranarray : double[]
deft_dt : int
sequence : int[]
portfolio_id : String
prob_nm : String
tag_nm : String
findDownXX()
saveYearSMRYS()
saveTOT()
saveCPSMRYs()
return_pct_down()
find_right_point()
CPInfo
int cp_id : int
cp_e_rating : int
mtm_val : double
tot_loss : double
tot_loss_ins : double
num_loss : int
loss_ary : double[]
addLoss()
























Go to Insurance Handler, detail is in next page
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calcuClaim()
CreditServer
RMSDatabase
InsuPolicy
Insu_name : String
PerOccurLimit : double
LifeTimeLimit : doubl
PolicyStartDate : int
PolicyEndDate : int
Enron_deductible_lmt : double
ExperienceAccnt : double
InsurerRating : int
getPolicies()
updatePolicies()
AEGISPolicy
ChuubbPolicy
calcuClaim()
RSAPolicy
calcuClaim()
InsuranceHandler
calculateExcessLoss()
calculate_claim()





   calcuClaim()
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The Credit Client module does following tasks

1. Load all deals, get counter party array.
2. Go through all counter parties and then all deals of individual    
Counter party, calculate loss for each counter party.
3. Send losses to the Credit Server module.

Different Use Cases of this module and their collaboration are explained below in a logical diagram. 



Credit Client Module:
CreditServer
creditClient
crv_srv_ref : CurveServer
credit_srv_ref : CreditServer
creditdealldr : CreditDealLoader
cp_obj_array : CPObj[]
CPObj
sorted_default_dt : int[]
org_index : int[]
mtm_val : double
creditrating : int
physical_loss : double
financial_loss : double
deallist : Deal[]
add_loss()
calcLoss()
PremiumDeal
calcuSimuLosses()
SwapDeal
positions : SwapPosition
numOfPositions : int
calcuSimuLosses()
SwaptionDeal
call_put_cd : String
fwd : double[]
qty : double[]
disc : double[]
swapvol : double
intrate : double
expiry : double
position : SwapPosition
numOfPositions : int
calcuSimuLosses()
SpreadOptionDeal
call_put_cd : String
correl : double
commodity_cd2 : String
risk_type_cd2 : String
curve_type_cd2 : String
peakness2 : String
price_crv_cd2 : String
intrate : double
calcuSimuLosses()
OptionDeal
call_put_cd : String
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sorted_default_dt : int[]
org_index : int[]
simulateDefaultTimes()
sortDefaultDt()
Probs
SPrating : String
Erating_Equiv : int[]
default_e_rating : int
cumuNoDefaultProbs : double[][]
getProbs()
Loss
default_tm : int
simulation_no : int
phy_loss : double
fin_loss : double
cp_id : int
org_index : int
voltility : double
intrate : double
calcuSimuLosses()
RMSDatabase
CreditDealLoader
deal_array : Deal[]
load_premium_deals()
load_option_deals()
load_spreadoption_deals()
load_swap_deals : Deal()
load_swaption_deals()
Deal
cpid : int
book_id : String
commodity_cd : String
risk_type_cd : string
currency_cd : String
price_crv_cd : String
curve_type_cd : String
peakness : String
deal_id : String
strike_price : double
mtm_val : double
quotation_dt : int
calcuSimuLosses()
setCurve()

















































CurveServer
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Credit Simulation is calculated based on the following algorithm.

Method: Credit Simulation

Assumptions:

1.  Number of simulation and number of curve used are flexible.
2. We are calculating down 99, down95, down 90.



Arguments:

1. Effective Date: which date we want to start to simulate.
2. Root Portfolio ID: we simulate counter parties.
3. Probability Name: we have different probability set.
4. Number of simulation.
5. Number of default date.

Returns:
 
Down99, down95, down90 and average loss for whole Enron.
Down99, down95, down90 and average loss for each counter party.
Down99, down95, down90 and average loss for whole Enron at each year.

Credit Client Process:

1. Build portfolio tree from root portfolio to get all real portfolio.
2. Load all deal of each individual real portfolio.
3. Go through all deals to get associated counter parties, and then get credit rating
     for each counter party.
4. Get probability and simulate default date for each counter party using their credit 
rating and probability .
5. Go through counter parties and then go through their deal list, get curve from curve   
         server to calculate loss for each deal.  Add those losses to each counter party’s 
         loss array.
6.  After finish all counter parties, send each counter party’s loss array to credit server.
7. Start simulation for next month.

Credit Server Process:

1. Credit Server receives losses from credit client and then sends them to insurance 
          handler to make claim.
2.  Credit Server gets net losses from insurance handler, aggregates them according 
         different simulation scenarios.
3.  Credit Server sorts losses to get down 99, down 95, down 90 and average loss.
4.  Credit Server save data into database.
 


Database Design


	Table Name
	Column/Index Name
	Column Specs
	Table/Column Definition

	Credit_Simulation_Cps            
	[New Table]                         
	 
	Contains simulated credit at risk information for counterparties.



	   Credit_Simulation_Cps            
	Credit_simulation_id
	number, not null
PK
RI to Credit_Simulations table.
	The database generated sequence number to identify running for a specific date and portfolio id.


	   Credit_Simulation_Cps            
	Cp_Id                              
	number( ), not null

	A sequential application-generated number provided by the Global application to uniquely identify a legal entity (person, partnership, or corporation).  This ID represents those counterparties with which Enron has made deals.

	   Credit_Simulation_Cps            
	Mean_Loss_Amt                      
	number( ), null
	The average amount of loss that exists for a given counterparty on the simulation effective date.



	   Credit_Simulation_Cps            
	Loss_99percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 99 percentile based on the standard deviation for a given counterparty on the simulation effective date.


	   Credit_Simulation_Cps            
	Loss_95percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 95 percentile based on the standard deviation for a given counterparty on the simulation effective date.



	   Credit_Simulation_Cps            
	Loss_90percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 90 percentile based on the standard deviation for a given counterparty on the simulation effective date.


	   Credit_Simulation_Cps            
	Mtm_Value_Amt                      
	number( ), null
	The marked to market value of a given counterparty on the simulation effective date.


	   Credit_Simulation_Cps            
	Phys_Collateral_Amt                
	number( ), null
	Liquid assets (such as cash, check, or U.S. securities) that are provided by the counterparty as a guarantee against the performance of an obligation to deliver commodities. 

	   Credit_Simulation_Cps            
	Fin_Collateral_Amt                 
	number( ), null
	Liquid assets (such as cash, check, or U.S. securities) that are provided by the counterparty as a guarantee against the performance of a financial obligation.

	   Credit_Simulation_Cps            
	Loss_Dtls_Cnt                      
	number( ), null
	The total number of line items recorded in the Credit Simulation Details table for a given counterparty on the simulation effective date.  

Note:
The Credit Simulation Details table only records the simulations that results in loss.


	   Credit_Simulation_Cps            
	Internal_Cr_Rating_Cd              
	number( ), null
	An internal credit rating code assigned by the Global Credit system. 

Tech note:
If a credit code is not available in the Global Credit system, a value of 9 will be assigned to this field by the simulation process.

	   Credit_Simulation_Cps            
	Max_Expiry_Dt                      
	date, null
	The maximum expiration date of all the deals with a given counterparty. 

	   Credit_Simulation_Cps            
	Counterparty_Cd                    
	varchar2(15 ), null
	An identifier known as the "short name" or "short code" for a counterparty.  This name is used by legacy systems, such as ERMS (Enron Risk Management System), to identify a counterparty.  It is constructed by concatenating several letters from each word of the name.  For example, the counterparty code for the company Designed Metal Products is DESMETAL.

	   Credit_Simulation_Cps
	Credit_Simulation_Cps_Pk
	[primary key]
	Primary key that contains Credit_simulation_id.

	   Credit_Simulation_Cps
	Credit_Simulation_Cps_Fk01
	[foreign key]
	Foreign key containing Credit_simulation_id.

	
	
	
	

	   Credit_Simulation_Smrys          
	[New Table]                         
	 
	Contains credit simulation summary by year information on portfolios.



	   Credit_Simulation_Smrys          
	Credit_simulation_id                             
	Number, not null
PK 
RI to Credit_Simulations.
	The database generated sequence number to identify running for a specific date and portfolio id.


	   Credit_Simulation_Smrys          
	Year_Offset_Num                    
	number( ), not null

	The number of offset years from the simulation effective date.  For example: if the effective date is January 1, 1999 and the loss date is February 1, 2003, the Year Offset will be 4.


	   Credit_Simulation_Smrys          
	Mean_Loss_Amt                      
	number( ), null
	The average amount of loss for a portfolio on the given number of years after the simulation effective date.



	   Credit_Simulation_Smrys          
	Loss_99percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 99 percentile based on the standard deviation for a portfolio on the given number of years after the simulation effective date.


	   Credit_Simulation_Smrys          
	Loss_95percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 95 percentile based on the standard deviation for a portfolio on the given number of years after the simulation effective date.



	   Credit_Simulation_Smrys          
	Loss_90percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 90 percentile based on the standard deviation for a portfolio on the given number of years after the simulation effective date.



	Credit_Simulation_Smrys
	Credit_Simulation_Smrys_pk
	[primary key]
	Primary key that contains Credit_simulation_id.

	Credit_Simulation_Smrys
	Credit_Simulation_Smrys_fk01
	[foreign key]
	Foreign key containing Credit_simulation_id.

	
	
	
	

	   Credit_Simulations               
	[New Table]                         
	 
	Contains portfolio level credit at risk information on counterparties.



	   Credit_Simulations            
	Credit_simulation_id
	number, not null
PK

	The database generated sequence number to identify running for a specific date and portfolio id.


	   Credit_Simulations               
	Eff_Dt                             
	date, not null

	The date on which the simulation data is based.



	   Credit_Simulations               
	Portfolio_Id                       
	varchar2(15 ), not null

	A user-defined mnemonic code that uniquely identifies a given portfolio.  A portfolio is a view of particular trades and deals.  The user can filter for any subset of trades, using deal attributes, to create a portfolio. 



	   Credit_Simulations               
	Created_By_User_Id                 
	varchar2(30 ), not null
	Standard audit column.


	   Credit_Simulations               
	Created_Dtm                        
	date, not null
	Standard audit column.


	   Credit_Simulations               
	Start_Runtime_Dtm                  
	date, not null
	The date and time that the simulation process starts to process credit loss information for a given portfolio on the simulation effective date.


	   Credit_Simulations               
	End_Runtime_Dtm                    
	date, not null
	The date and time that the simulation process finishes processing credit loss information for a given portfolio on the simulation effective date.


	   Credit_Simulations               
	Mean_Loss_Amt                      
	number( ), null
	The average amount of loss for a given portfolio on the simulation effective date.



	   Credit_Simulations               
	Loss_99percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 99 percentile based on the standard deviation for a given portfolio on the simulation effective date.


	   Credit_Simulations               
	Loss_95percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 95 percentile based on the standard deviation for a given portfolio on the simulation effective date.



	   Credit_Simulations               
	Loss_90percentile_Amt              
	number( ), null
	The total amount of loss that falls in the 90 percentile based on the standard deviation for a given portfolio on the simulation effective date.



	   Credit_Simulations               
	Total_Cp_Cnt                       
	number( ), null
	The total number of counterparties simulated for a given portfolio on the simulation effective date.


	   Credit_Simulations               
	Total_Simulation_Cnt               
	number( ), null
	A user-defined  total number of simulations for a given portfolio on the simulation effective date.

Tech Note:
This number is passed to the simulation process via the command line parameters.


	   Credit_Simulations               
	Recovery_Pct                       
	number( ), null
	A user-defined recovery percentage that determines the loss for a given portfolio.

Tech Note:
This percentage is passed to the simulation process via the command line parameters.


	   Credit_Simulations               
	Credit_Simulations pk                       
	[primary key]
	Primary key that contains Credit_simulation_id






CREDIT_SIMULATION_SMRYS (#)
# * CREDIT_SIMULATION_ID

  o YEAR_OFFSET_NUM
  o MEAN_LOSS_AMT
  o LOSS_99PERCENTILE_AMT
  o LOSS_95PERCENTILE_AMT
  o LOSS_90PERCENTILE_AMT
CREDIT_SIMULATIONS (#)
  o EFF_DT
  o PORTFOLIO_ID
  * CREATED_BY_USER_ID
  * CREATED_DTM
  * START_RUNTIME_DTM
  * END_RUNTIME_DTM
  o MEAN_LOSS_AMT
  o LOSS_99PERCENTILE_AMT
  o LOSS_95PERCENTILE_AMT
  o LOSS_90PERCENTILE_AMT
  o TOTAL_CP_CNT
  o TOTAL_SIMULATION_CNT
  o RECOVERY_PCT

 
 
   
CREDIT_SIMULATION_CPS (#)
# * CREDIT_SIMULATION_ID

  o CP_ID
  o MEAN_LOSS_AMT
  o LOSS_99PERCENTILE_AMT
  o LOSS_95PERCENTILE_AMT
  o LOSS_90PERCENTILE_AMT
  o MTM_VALUE_AMT
  o PHYS_COLLATERAL_AMT
  o FIN_COLLATERAL_AMT
  o LOSS_DTLS_CNT
  o INTERNAL_CR_RATING_CD
  o MAX_EXPIRY_DT
  o COUNTERPARTY_CD
o EXPERIENCE_ACCT_AVG_MTM
o EXPERIENCE_ACCT_AVG_MTM
# * CREDIT_SIMULATION_ID



Screen flows

1. Credit Reserve main window lets user to input the effective date, portfolio ID,  
     simulation number, number of default date and probability name to start credit   
     simulation.
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2. Credit Reserve Reports windows provide user the information about summary and  confidence detail.
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