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ALM: a brief introduction 

• Asset-Liability Matching: forecast of assets 
and liabilities evolution to show that the 
insurance company’s investments are able 
– To guarantee a target rate of return 
– To meet, in terms of amount and deadlines, the 

payments due to the policyholders 

• Forecast length: at least 15 years requested 
• Time unit: 1 month 
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ALM: a brief introduction 

• Assets: computation performed on single 
holdings 
– Holdings per portfolio range from 100 to 3000 

• Liabilities: computation performed on  
“model-points” 
– Policies per portfolio up to 1M in some cases 
– The clustering process has un upper limit of  

12000 model-points 
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The Audit-Mania 

• Increasing demand for insurance companies to be able 
to trace every internal process: this means saving a lot 
of stuff to explain how we get from the input data to 
the output results 

• Before 2013 – saving values for each field and month 
only for the whole portfolio and for some specific 
model-point classes  data inside the workspace 

• Since 2013 – saving the same values for every single 
model-point: jumping from 10-15 values for each field 
and month to 10000-12000  data outside the 
workspace 
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The Data Structure 

• Variables are vectors or 3-rows 
matrices, named with a “short” 
description of their content. 

p0 pai Pai pmi Pmi 

p0_ pa_ Pa_ pm_ Pm_ 

pE paf Paf pmf Pmf 

• One big container of all functions and 
parameters: namespace Alm 

• Variables filled during the computation are 
organized in a set of child namespaces 
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The Storage Files 

• Original approach: saving each namespace in 
the first component of a DCF file 

• File names were a short description of their 
content: 
– The first 3 chars were the namespace name 

• “p0” and “pE” extended with a “$” char 
• “P”s became “q”s 

– The last 6 chars were the year and month of 
successive savings of the same namespace 
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The Storage Files 

• Can you guess how many files for a 30-year-
long forecast? 
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BOOM! 

• 1st symptom: unexplainable database growth 

8 



BOOM! 

• 2nd symptom: explainable database growth 
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BOOM! 

• 3rd symptom: not enough memory 
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BOOM! 

• 1st reaction: «You cannot be serious!» 
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BOOM! 

• 2nd reaction: damage assessment 
– «Are all customers 
 in trouble?» YES 
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BOOM! 

• 2nd reaction: damage assessment 
– «Can we estimate the growth rate?» 

• It depends 
– on the number of portfolios 
– on the model-point features of each portfolio 
– on how (much) the customer uses the software 

• The estimate is acceptable in the near future as long as 
these parameters don’t change 

MAYBE 
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Solutions? 

• Choose whether to save all that stuff or not 

16 



Solutions? 

• Activate Windows file compression for the 
storage folder 
– Simple, quick solution 
– Read and write not significantly slowed down 
– Experiments showed a compression ratio up to 

50%-60%  troubles would have come back  
again in a few months 
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Solutions? 
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• Use packB on each variable 
– Still a quite simple solution 
– Read and write slowed down 
– Experiments showed a compression ratio up to 

60%  still not a (good) solution 



Solutions? 

• Experiments with a few big matrices instead  
of many small variables (which have one 
common dimension) 
– Comparing LZ4 with our modified version of packB 
– Results were related to: 

• The model-point features 
• The length of the forecast 
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Solutions? 
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The Resolution 

• Given the experiments listed before, changing the 
data structure from many small variables to a few 
big matrices seemed necessary 

• Considering both the urgency and the extent of 
the code involved, we decided to convert the 
data structure before writing to and after reading 
from file 

Old data 
structure 

New data 
structure 

New DCF 
files 

Convert Write to file Compress 

Read from file Decompress Revert 
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The Resolution 

• The Rosetta Stone 

Old data 
structure 

New data 
structure 

Convert 

Revert 
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The Resolution 

Convert Write to file Compress 

Read from file Decompress Revert 
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Results 

• Example of single forecast compression 
Data structure Comp. type Size (MB) File count Comp. ratio 

Old None 2741,44 1580 0% 

New Modified packB 141,54 7 94,837% 

New LZ4 131,99 7 95,185% 
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Results 

• Example of overall database compression 
Data structure Comp. type Size (GB) File count Comp. ratio 

Old None 119,37 126178 0% 

New Modified packB 5,95 856 95,015% 
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