VaR System Over View

· Factor Loading System

· Sigma Program

· Main Curve Simulation Program

· Curve Server

· Book Server

· ID Server

· Clients

Factor Loading Program

· Implemented in C, Pro*C

· Only run once every one(two) weeks.

· Clustering Analysis (use SAS)

Only For Gas curves.  Put all gas curves into different clusters (groups).

Only simulate one curve from each cluster. The curve we simulate is called a core curve.

· Calculate Factor Loadings

Currently only calculate factor loadings for Gas core curves, Power region peak curves, and selected curves from rms_comm_name_history table.  Results saved to rms_factor_def and rms_factor_val table.

· Calculate Correlation among all Primary Curves

Will calculate correlations among all the curves in rms_main_curve_list table.  The results are saved into rms_corr_def and rms_corr_val table.

Sigma Program
· Implemented in C, Pro*C

· Generally only runs after factor loading runs.

· Generate Correlated Random Numbers.

Use correlation matrix from rms_corr_def and rms_corr_val table.  Find A so that C=ATA where C is the correlation matrix.  Find y=Ax where x=(x1, x2, ..., xn) with each xi generated from a standard normal distributed random number generator.  Results saved to $RMS_HOME/sigma_dat/jdate.rvs.

· Generate Jump Random numbers: Jump size and if jump happens.

Use jump parameters from rms_jump_def and rms_jump_val table.  Jump_Prob column determines if there is a jump.


Results are saved to $RMS_HOME/sigma_dat/jdate.size and $RMS_HOME/sigma_dat/jdate.bernoulli.

Main Curve Simulation Program
· Implemented in C++/C, Pro*C

· Runs every day

· Generate Simulated Curves for all Primary Curves.

1. load primary curve list from rms_main_curve_list table using effective date passed in from command line.

2. Load random numbers from files $RMS_HOME/sigma_dat/jdate.rvs, $RMS_HOME/sigma_dat/jdate.size, $RMS_HOME/sigma_dat/jdate.bernoulli.
3. Load factor loadings from rms_factor_def and rms_factor_val table.
4. For each primary curve, load price curve and volatility curves.
5. For each primary curve, scale factor loadings using its corresponding volatility curve.
6. For each primary curve, generate 1000 simulated curves using HJM model.
7. For each primary curve, save simulated curves into $RMS_HOME/simulatedcrvs/jdate.curve_cd.
Curve Server
· Implemented in Java/OrbixWeb

· Based on the request (curve_cd, book_type_cd, etc.) will give 1000 simulated curves in addition to its original curve.

1. Load all simulated primary curves from $RMS_HOME/simulatedcrvs/jdate.*.

2. Load Gas Daily and Intra Month to IF mapping from egs_gas_daily_pub_mp and rms_intra_if_vol table

3. Load secondary to primary curve mapping from rms_secondary_primary_map table.

4. Ready for the request.

getSimuCrv()

getOrigCrv()

resetHorizonDate()

reloadMainCrvs()

Book Server
· Implemented in Java/OrbixWeb

· Like a result aggregator.  Receive simulated results for each real portfolios.  After received result of every real portfolio for a root portfolio, results will be aggregated according to the portfolio hierarchy.
1. Build Portfolio Hierarchy based on the portfolio id passed in from command line using rms_port_hier_def table.

2. Every root portfolio has a list of real portfolios under the root portfolio.

3. Start a demon thread to check each root portfolio to see if a root portfolio received all results for its real portfolios.  If yes, invoke the aggregation process for the root portfolio, and the save the results into database.

4. Ready for the requests.

setPortfolio(), getPendingIDS(), get_shiftsForPortfolio(), etc.

ID Server
· Implemented in Java/OrbixWeb

· Like a job scheduler. Get all real portfolio ids from book server, and then hand out one portfolio id at one time.  After hand out all portfolio ids, then will hand out portfolio id “Terminate”.
1. connect to book server, then call getPendingIDs().

2. Ready for the requests
getNextID(), resetBookIDServer().

VaR Client
· Implemented in Java/OrbixWeb

· Like a calculation worker: get one real portfolio id from ID server; and then load positions from database using the id; for each position, get simulated curves from Curve Server, then calculate curve shift.

1. Connect to ID and Curve Server. load foreign exchange rate from database.

2. Get one portfolio id from ID server, if portfolio id is “Terminate”, then exit.
3. Load positions from database
4. For each position get simulated curves from curve server, and calculated shift using each simulated curve.
5. Aggreate each curve position’s shifts, before aggregate, convert to USD is currency is not USD.
6. Send portfolio’s shifts to Book Server.
7. Go back to 2.
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