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This paper suggests a possible flexible solution to the time and resource problems of 
running a large number of stochastic interest rate scenarios, by selecting a representative 
subset. Each interest rate scenario consists of 30 future spot yield curves, where a 
reasonable number of points are specified on each curve (such as 12). The distribution 
of the scenarios is approximated by the subset and each scenario in the subset has equal 
weight. The method is independent of the inter rate generator used. 
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P~TE SCFAYARIOS Ill 

~1 THE PPdNCIPAL FINANCIAl. GROUP 

Wha,',. a. 
I I A set of spot (zero coupon) yield curves I 

* One carve for each of the next 30 years 
* Each curve has rates specified at .25, .5, ~ 

I, 2, 3, 4, 5, 7,10,15, 20 and 30 years 
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i!l, Who and 

* Regula tors  

* M a n a g e m e n t  

* Rat ing  Agencies 

* Need confidence in 
abi l i~ '  to handle  
fu ture  

• Founda t ion  for  many  
models 
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h a t'P u 
1[ • Cashflow testing for 

• New York Regulation 126 ~=: 
I • SVL Section 8 Asset Adequacy Analysis I 

i • Surplus or reserve adequacy 

• Profitability. ~ l l ~  
• Portfolio Management 

[~ya~ ̧~:̧ m :i~a~? ~ 
Why n:t lots of scen 

i Time and I 
Resources 

LI 
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al vs l& 

i * 50 stochastic * 1000 stochastic t scenarios scenarios 
i] *7NYseenarios, ,D7NYscenarios li 2 shock scenarios * 2 shock scenarios 

J 
R 

L ! I ,  

How to reduce?? I 

The mtmber of scenarios I 

t Find a 
representative 

Solutio 

! 

145 



ny subsets are 

i ( 1 0 0 0 /  - I ~,, 50 J -9"640461xlOS4 

L NIm :~J 
What  a Nu l  

~ * Look at each one? ~ ~ 

II subset, anyway? Q mkll 

on: Repres 
~[ Subset [7 
~* For each maturiO, , 

I the subset and the set have the same: ! 
I 

• Mean 

• V~lriance 
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1 '"~ .ill.. 
The Aigoritl 

I 
* Set up for IO00 reproducible scenarios 

Keep random number generator seed 

* Want to choose I0 representative ones 

! 

r 

~1 / s o , ~  ,, /s ~o i ~ 
i ~..0,1~,,,...i~..30 

il ....................... 
IS2o~>,O ~l  s .oo . l  ~ "" "l szoo.3 0 

m l l  

~4! i ~ ,  IIIII I II 

r 

li 

i f  I n  
I * Min, Max, Mean. Median, and Standard I 
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II the list Complete 

• Repeat for all of the maturity rates 
creating one fist. 

i t  t Only the subsets on this list will be 

The list has at least 12 su 

~, i ~  ' 

The Goa 

I statistics with 
those for the 
subset, for all 

simultaneously! 

t  va, I 
V~'eight the 
maturit ies from 4 ~ 1 1 1 ~  
most impor tant  to 
1 least impor tant  

IL statistics for 
subset and run 



Sshhh--The SecJ 

• Do no t  c o n s i d e r  e v e r y  pe 
subset l l n  

• That 's good ...there are still ! 
2.245100431x10 t6 subsets I • Thesecretis....~didate~... 

i da t e  list co 

I I .  S.bse~ of ~ 

* Each subset begins 
with matched 
extremes 

Consider all 
corn binations 
without repetition 

IJ Now add those scenarios whose [ 
average rate 

* approximates to p.-.85cr, t~+.85~, ~-.65<~, 
and p.+.65~ to each subset. I 

* Now each subset has 6 elements, and 

C2::sem;he four scenarios that are closest 
to ( i O~ - 6ms)/4, and 

1 ' " '  
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, m :~!q 
Selectinl ilse subset 

~ g h t e  1 t squar 
U difference, D, of the means between the I 

m overall set and subset. 

[ I. ~L°°:°~v~a:a"~=~ '[°m t)° """"' ,. 

* Compare descriptive statistics 

I ,,3 ~ l  • ~.~ 

..m 
Well, does it ~ 

* Sample results 
I from June 1995 I[ j l l ~  t l 

* Comparison 
~[ automatically 
I I  produced 

m, if~ dlmdmmh 
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June 199: 

Data for I000 scenarios 
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Data for Representative See 
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Conchlsio 
i 

* Ncx~ Algorithm 
* Reproduces ~ 

il Probability distribution • o|'1000 scenarios 
• in a s u b s e t  o r S 0  

k'lct Targel 

' 
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