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Background

This document discusses the SWS index model . Th
specification of both index and pricing model s.
be created anudse.avlehde fsocchema bel ow descri bes the
[ «Payoff
*Strikes
Scaps Weather Weather Index
“Ticks Derivative Single or compound
*Currency 3 A
\_*...etc )
;- ' (Index Model | ( Forecast Model
Pricing Model +Partial Index :Em"'dert
«Simulation *Detrending - -Ezrsicrﬁtsalgg)euse g
«Actuarial *Filling B used
. “Weighting sloc Lse
«29t Feb adj “Weigth

A\ /Q" j\ 4

Adding/ Editing an I ndex Model

To access: Choose Middle Office |/ Il ndex and Pri
button
The foll owing entry form for a new Index Model
Index Model E
B x ¢
Model Mame | IM152 Moranam - LOWESS - Autefill A|
[+] Use backdoa
'_:‘:;‘:“hf‘;::::“““*‘ Model Nadename for the model ca
| [uio Recate v Use BackdOUoe t he ' backdoor' f aci
] Hierioct Poriod ture where the user defines the
% From ekl hd (Using the 1 nd)ex Back Door
To [#] Auto Update
Dala Type FRICING ULULU-LG w
Mean [toEsbmate ] l ndex Al way.s Maokseist isvier e t hat t he
Num o forrmean |10 = positive. This may be i mportant
Wal Aasto Eshmate - . g
AR = — close to zero with a negative tr
LM A 100 W - - .
S — - tive detrended value to O and ad
Fling Type Stonard - Mean and Standard DeviNBti dmi ar al
Stardrd g Mthocf Aol »(] rithm may generate erratic value
missing daye il c strengt h, the index mean and vol
Leap eat Adustment | Penod Day Aabo Adustm | s L
-~ _ zero values of the i ndex
L | e Wieights:
Enchuda Year Condilion ] P .
] Use Weight an End Date v Parti al Dpdexns for the Partial
7| Detrending method of the Final Index
degres smoalh bard % .
" [LowEss 2 NG Continued over

' Detrending method of the Weather Reference

N Detiendng v/ |
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No Partialnobndexual data wil|l be used to adj uc
period of the index has started. This may be u-:c
series as they were before the index period ste
Aut o Recd8he¢s is the nor mal option. Any avail a
used to adjust the series. This depends on bott

riod end dat e.
Users Valtukiss al l ows t he users to force a val v
futur e
Hi storical APéwoiwesd specification of a historica

Aut o Updat e tHi sTtoddraiyc al Period " To" parameter
ever the model i's used.

Years for MeaWl®l|l dmdvsVosilpeci fication of the numb
and the volatility. As an example when the inde
| ates the hlsto i cal Mean of the index based or
adjust ment , c

[
r
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Il ndex Mean Calcul ation Options:

T Aut o EstSWatvei | | automatically estimate the i
any further adjustment (Standard Actuari al Met |
T User ' s:SANdS uvei | | adjust the index distribution
user's average value.

Use Swap: Llesvelt he | atest Mmakket SwayaplLnd detlled p(r i

spective of the historical me an .
Aut o -BNot Detr envdS nwgi: | | automatically esti mate t
model without detrending the index historical \

|l ndex-Cdlcul ati on Options:

T Aut o EstSWatwvei | | automatically estimate the i
the index model without any further adjustment
T User ' s:SAMdS uwvei | | adjust the index distribution
specific user's value (normally used when mar ki
Aut o -BNot Detr esVdS nwgi: | | automatically esti mate t
model without detrending the index historical \

n of t he met ho
me nt met hods

Leap Year adjAdsitanesntspeci fi cat.i
SWS, sever al 29t h February adjust é
ods correspond to different needs and may not &
T No Adj usWhmemtsel ected, SWS wil not adjust th
work out the effect of the 29th February this
1T Period Day RatiTheAdjimsattmamtdex i s mul tiplied D
pricing period) [/ (Number of days in the currer

0

s

d
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Continued over
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Leap Year adjustments continued
T Plus/ Mi nus OQree diaayy:i s added or removed at the
f

number of days is always equal to the number o
T Twice 28thfFdelthe deal period contains a 29th
the 28th February value is used twice to Asi mul
uses the plus/ minus one day algorithm. Thus i f
hi storical one does, the 29th Feb is retained,
same number of days for deal and historical per
T Twice 1st Masrahove, except the 1st March wvalu

February.

1T Average -28 Maehs above, except the average val
March value is used to fisi mulated a 29th Februa
T Feb Day RatioTA@) cutmudmtt:i ve i ndex for the Fel
plied by(Nbmbematofo days i n February in pricing
the current previous period)

Mi ssing Dat aAMétolwsd specification of the et mgd
the Data) Audi tor

Max consec missiMlgl dws$ aspecification of the ma
to fill in for. I f a period is made of more con
Hourly Fillirmrd IMewshosdpeci fication of the met hoc
(List of Howurly Filling Model s

Data TyApll ows specification of the Weattdetry pat a

Il ndex Wei §dltect which I ndex LWeit gt i hmae)d iVEeti gtha

her the weight i s us¢

et
Wé¢i ghtings

Use Weight on $Emac iDfay ewh
used i f thiLs sho©Ofti okex)

Exclude Year @dndoiwsi osnetting of the conditions
cal cul ati ons

Detrending method of t:heAlWeawhespBRef éi €erade on of

for the weather reference. The data are detrend

trends. Supported detrending model s ar e:

T None

Pol ynomi al (includes Linear, parabolic, cubic,
Sub option: degree. Pol ynomi al order (

T Bilinear

LOWESS a. k. a LOESS (Locally Weighted Regressio
Sub option: degree. Pol ynomi al order (
Sub Option: "Smooth band %" . This | ets
proportion to take into account when r
pl e, a smooth band of 60% with 50 year
regression wil|l use 60% x 50 = 30 dat a

T Exponenti al

1T Power

f Log

1

Robust L(owemass Lowess)
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Sub Option: " AddWhemwetiTckrdsPltdefault) the tr
using an additive shift of the data whereas \
using a multiplicative shift of the data. Fol

[

suited whereas for precipitation data a mult
may be best suited.

Sub Option: Override SpetdfimdexwhTertennedd or no
use the same weather detrending method

More information can be found on detrending |
document .

Detrending met hod :ofAltlhcewd issméci hdexti on of t he

nall I ndex values. Supported detrending model s a

T None

Pol ynomi al (includes Linear, parabolic, cubic,
Sub option: degree. Pol ynomi al order (

T Bilinear

LOWESS a. k. a. LOESS (Locally Weighted Regressio
Sub option: degree. Polynomial order (
Sub Option: "Smooth band %". This | ets
proportion to take into account when r
ple, a smooth band of 60% with 50 year
regression wil|l use 60% x 50 = 30 data

T Exponenti al
T Power

f Log
Daily Simul aSetosn tMoae elhet hod by which the daily
pricing model of the option must be set to " Wea

Forecast Sébdelt he forecast data provider and th
castisst{ of For)ecast Model s

Scenari Akl o
derstand th

ws specification for the use of sce
e sensitivity of the contract to the

such as:

T What happens i f historically the temperature h
ters)?,;
T What happens if historically it had rained (in
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Daily Simulation Model

SWS supports two daily simulation processes:

T Bootstrap for Temperature |i ke processes

T Markovian with Magnitude for precipitation tyrg
Li st of Forecast Model s

Pl ease see separate SWS Forecast Model document
Using the I ndex Back Door

How to access Having opened an option in Pric
Weat her Op$etonHi/stGetVal ues

For fAexeperco indices that cannot be automati cal
an index through "the back door"™. This index 1is
t hat have been generated outside of SWS. This s
to manage ri sk on it.

To use thisUde aBaidkedpopptrhen' must bedexc#adelf mn omhe

pricing form.

To do t hi
using the exotic index.

Then choOptei oanhse / Back DoomehuSeptkHiont.o Val ues

Copy in the index. An example is shown bel ow:
™., Set Weather Option Historical... [ | 0/E3
= =

GeatVause | SaveValuss | Delte Vauss

Dates | Index Values =
31/03/2004 16648 _
31/032003 1637.774834
31/03/2002 1662.034768
31032001 1776638411
31/03/2000 1667.35
31/03/1999 1689.41457
311031593 1552,010595
31031897 1821835762
311031996 1961.05
31/03/1995 1585.18543
31031594 1781.168212
310311893 1750.365563 ~

Index [0 : 1 | Town : HEATHROW

Now preSasvd hebhlbtuéesn.

Now chOmptsieons / Back Dodhe/ d@eéta waleueasut omat i
index grid. The structure can now be priced

cal
us

S save an option (the index descriptio
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Weat her Derivatives Pricing

To call this tool choose the Pricing / Price We
NB. To price a predefimwPegdcopgi bnlLiastc ecsfanadfeaa.tt hoE ot
see the Option Pricing outputPtyi@gontowitlef @rrdrmse tne
information). Click on tEde tr ebuititheamd t r oiw_ \Wa at Ipeare
tiyes The full details of the option are now er
Entering the contract and index and pricing mod
The Weat her Derivatives pricing menu option al/|l
including burn, simulation and actuarial method
either daily, hourly or up to the minute or a m
pound indices cover those which are based on a
and/ or based on multiple sites (basket or sprea
The main pricing screen has two parts: on the |
rameters to price it can be entered whereas on

] Weather Derivatives - [DOption : 940

B][=1%]

a@|8]s|0[]
Papoff & Position | Index ] Index Modell Pricing kodel ] Histarical Walues  Fricing | Forecast Pricing | Price M atrix | Reverse Pricing
Pricing Date  [13/05/2005 ~| || index Mean [290.765 | Index vor [48.951 |

[ Force Mean And Yol

;ﬂ Settings/Tools - @ Diraw Payoff |

| B51 [3772 ﬂ
T Long & Short A | B | C | =
JCash Flow | 200.000 Model Name PMI5- Actuarial ~ PMI5- Actuarial =~ PM |
Call d -
Type | all {capped) J Pricing Method Mumerical Integration |Mumerical Integration Mume
Index Mean 29076 290.76
Strike Index ol 48,96 48.96
Dist. Implied Mean 29076 290.76
200
= [ 200 Dist. Implied Yal 45 95 4595
Tick Swap Level
GEP - Prices
Fair Value of contract 193,226.57 231,559.44
Expected Fair Yalue of position -193,226.57 -231,559. 44
Expected P&L 6,773.43 -31,559.44
Bid 193 226.57 231,559.44
Offer 193 226.57 23155944
Payoff StDev 0 0
Profit Margin 0.04 £0.14
Return on StDey 0 0
Return on VaR (29.90 %) om -0.05
Premium 200,000.00 200,000.00
T Positian g s Long
Deal and Pricing Statistical, Analytical and
Greeks (Pos. e
arameters
p Delta (1 % of Vol) PrlCIng OUtDUt 44
Garnrma (1 % of Yal) -33.34 -28.60
-1632.25 -1.400.30 hd

\-"Efua M % of Wal
40 1 Y

daka: 0170171961 - 30{09/2004

ID Option: 940, ID Index: 1526, 1D PortFolil
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Below is a description of the function of =each
I ndeab for defining the index of a single s

Payoff andt ePosfiani oef i ning the option or swe
|l ndex Model tab for defining the determi nant s
Pricing Model tab for defining the pricing me
Hi storicdlabValouessee t he values of the index
Forecast t®Briimnicrogr porate probabilistic foreca

Prictiamlg use this to price using different d

Price Mabriwuwse this to show, for example, opt

Reverse Pricing tab: Use this tool to calcul
The Pricbhygddfagdwel t i s set to the currentvadlye dt
money is taken into account. The date can be <c¢ch
with historical data that wastobélowvtah d aPbhR ieeyi-unm
of f andtBbsitiheope is a selection to be made as to
rivative is being priced, the effect of a short
corporated via this option
Entering the in and models details should be

dex

toSsetting up an | ndeQnaedt he Patrameters have beer
ton (or the F5 key) This calcul ates the histor
the detrended payoff and a summary of the perio
option, using the Pricing parameters under the

Once a new option has been defined, it can be s
ing the effect on the portTomldm)t irsSav eas/d ufad d ey
Portbott®omn. The option can al sr dkketttroand.e dl.f Pnroenses
required, the terms of the optiven/c&maviee t vaiOpdai
option has been already defined in the |ist the
details in the form Sanvde t/h eSha wa eRaiitetigpnng har am

The next section deals with the explanation of
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Tab

Weather

Hi storical Values tab displays the histori
of f A more in depth analysis showing burns
med using the Wemdex rAn anldyesxB eAlnvaw ojissi ss hown an
ter 2004 HDD structure withbHba Ca3ODB Btowkeanw
i ti on:

Tpricing 8E %]
1@ |8 8|08 |
Papolf & Position  Index 'IndexModelI Pn:ngModel| | Historical Values IPlicingl Fcnucasvaicing] Pli:eMdm] RavusePn;ngI
Make Comp TAve |# Snge © G d I Houy | Summery HistoValuss | Chats|
i 2 | &y |53 Pay off Date | Index No Det. |Index Weather Det.| Full Det Index | Weight | Datatypesused |Pay off + Premgum |Det. Pay off + Pre;
BIE".'@I 2o I’C I(:') ID' 3100372004 1,738.50 1,733.50 1,738.50 10000 1521352 days C=150  192,45000 192,450.00
Town/Site 310312003 1,71629 1,716 2% 1,704 40 10000 151115) days C=)5 81,406 95 21,967 31
PARIS v _] 3140372002 1,729.13 172913 1,705 24 10000 151151 days. C=15|  145,579.14 26,147 88
SWS ID: 145998 WMO: 7150 3140372001 1,62137 152187 1,58585 10000 151/151 days. C=15 5000 -50.00
31062000 1,75095 1,75095 1,70258 10000 1521352 days. C=15) 234,70000 1333995
310311993 176536 1,765 36 1,704 66 10000 151415) days. C=15 326,771.19 23,26693
Westhes Referance 310371993 1,65192 1,551 92 1,573 66 10000 151451 days C=15 3 -S000
[Temperature Ave ~l 310311597 1,91374 191374 1,82773 10000 151/151 days. C=15 | 63859135
{ 31031199 200105 200105 1,50203 10000 152/152 days. C=150 99995000 93995000
|Index Wealher Trigger 310311995 1,550.75 1,55075 1,433 41 10000 151/15) days. C=1 5 -5000 -50.00
;IHDDLike > | 310371994 1,760.13 1,760.03 1,63427 10300 (151415) days. C=15,  300,599.01 -50.00
310311993 1,77971 1,77971 154011 10000 151451 days. C=15 338,49305 -5000
310311992 1,92735 192735 1,77358 10000 152/152 days. C=15; 93995000 357,838.54
310371991 1,931 86 193186 1,76424 10000 151415 days. C=15 99995000 321,164 85
Stat 10171172003 v] 310371990 1,69228 1,692 28 1,511 381 10000  15145) days C=15 -50.00 -50 00
310371989 1,708.44 1,708 44 1,51632 10000 151451 days. C=15 42,143 68 -S0.00
|End 31/03/2004 y 31031983 1,80225 130225 1,593.85 10000 152152 days. C=15.  511,200.00 -s000
Pattial Index 310301987 212151 212161 1,909 98 10000 1517151 days. C=15 99995000 999,950.00
3140371986 2,166.70 216670 1,94717 10000 151A5) days C=15  999,95000 299,950 00
310371985 2,08592 208592 1,85395 10000 151451 days C=15 $39,95000 T39,69893
310311984 1,917.10 1,517.10 1,585.12 10000 1524152 days. C=15] 939,95000 -5000
310311983 1,81439 131489 1,58065 10000 1514151 days. C=15 57440033 <5000
310371982 1,50358 1,903 38 1,568 14 10000 151151 days C=15 939,95000 -50.00
3140371981 1,916.51 1,318 51 1,573 91 10000 151451 days =15 939,55000 -5000
310311980 1,922385 192285 1,58525 10000 1520152 days. C=15) 939,95000 .5000
31031979 214929 214529 191053 10000 1514151 days. C=15 939,95000 9399,95000
310311978 1,861 95 1,36195 162261 10000 151451 days. C=15 809,69834 -50 00
310311977 1,631 40 1,831 40 1,59247 10000 15115) days C=15  656,94338 -5000
310311975 1,57030 1,970 20 1,73241 10000 1520152 days. C=15) 939,95000 181,926.79 o
D O&wn: New, 1D Index: New, ID Portfolo: Mene
re are a number of outputs on the grid. The
ed (I ndex No Det.) with detrending of the
h weat her reference and fi nal i ndex detrend
s are thelLwsgi g@ft sl r(dse)exeaWepllgretdl ntges each 1 ndex
umn i s the number of days in the period wit|l
mat e, Reconstructed, Settlement and Pricing]
od plus the cash flow figure Wlthout and wi
ally there is a detrended inde rank appli e
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Charts of the historical valwues, payoffs and gl
i s also a general summary shown under the Summa
cul ation has been run). Wi thin the Charts tab t
Val ues and the Historical Payoff) as well as th
Siorcine m|E <]
4@ |8 |B|0|N|
Payolf & Position  Index |Ind=xMod=I] PrcngModel | | Histodcal Values |Pvidng| Forecast Pricing | Price Mattic | Reverse Pricing |
Maoke Comp TAve [© Snde © Compound [ Houy | Sumasy | HistoVaiues Chats |
@6 MB<as e @] Historical Values
B S
SWSID: 14 WMO:3772 el B e e ; :
§~ % :
‘Waahe Referance ' : q - ' ' ' '
.lTW""‘"" as =l 1963 19651967 1969 1971 1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003
‘;;dgxo — -~ \%«TW |g —; l‘;:l:c: [V — Dctrended Vakes [V Trend: v — Unear Trend
Stat 10171172003 |
End |31/0372004 ~|

s/ Pastial Indez

~ [ Poy oft + Premim (Dct) [ [ Poy off + Premium (Non Det) |

|
B 10 =
E;i Nurber of peare
Historical Gliding Volatilities
PP PO P T
1204, 1% ; ! i
. 3 : . R
5 S .00"'0 PO S
L S H ! : HEE'S

t u t y t y y y T t
1971 1973 1975 1977 1979 1931 1933 1985 1987 1989 1991 1993 1995 1997 1999 2001 003
vV + Yohi10

ID Opticn: New, ID Index: New, 1D Portiolo: Noae

As can be seen, the Cash Flow value is incorpo
tion and Cash Flow value wil/ al so have an eff
the Pricing tab.
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Summary tab presents a general summary
when a pricing cal cul on i s made. I n addi
generated into the form at the bottom

“Tbricing =)

d|ad|m|8|O|S|
Pagolf & Poshon 1ndx | Index Model | Prcng Model |

Make Comp TAve [ Sings  Compound I Houy
=5 MW=z |®=

Town/Site

|y

SWSID: 14 WMO0:3772

|Temperature Ave

Invdex
|HDD Like

Historical Valuse | Pricing | Foresast Pricing | Price Mot | Reverse Prcng |

Summasy | HistoVaiues | Chatts |

Dettended

Num Of Years:
Index

Index Mean:
Indax Volatiy:
Payolf:

Mean:
St Dev;
Min:
Max

Detrended

Detanded:
Num Of Years:
Index

Index Mean:
Index Volatity:

Payoff:
Mean
St. Dev.
Min
Max

Detranded:

Detrendad

Num Of Years:
Index

Index Mean:
Index Volankty:

Pagoff:
Mean:

St Dev
Min

Num Of Yeais: Num Of Years: Num Of Years:
Index: Index: Index:
Index Mean: Index Mcan: Index Mean:
zlal Im’111m3 Index Volatity Irdex Volstity Index Volahity:
End |31/03/2004 Payolff:
e Partial Index :s[a.:i.
I Methed  [No Posinlinde il
vae [0
Date IWIZIIGSG Detiended Delranded: v
- Num Of Yeass: Num Of Years: 43
Index Index
Index Mean: index Mean: 1,652.112
Inday Volatiky Index Volatiity:
8 Payolf- Payoff:
Mean: Mean 125.387.247
St Dev 5L Day 255,885.032
Min.: Mirc 50,000
Max Max 939,950,000
= BURN PRICE T
Mumber of payolls: 43 (3]
Numbsi of pesilive papalfs: 33 1=
Paoskive payoifs: 76.74 % o
Mumber of bme the cap was 1eached: 0
~ 1D Opticn: New, 1D [ndex: Now, 1D PortFolo: Nene
Pricing Tab
The Weat her Derivatives pricing tab displays pr
|l ected model. A variety of methods can be wused
ri sk premium parameters. Each pricing iteration
the grid for easy compari son
Forecast Pricing Tab
The Forecast Pricing tab permits the use probab
There i s also a subtab, Ensemble Forecast, that
cast that is used in the pricing ofriaiweat heor ot
probabilistic/lenfsembfartft dreacdstfsor mat i on.
Price Matrix Tab
The Price Matrix is a tool that generates that
ries of parameters against each other, commonly
seé€he PricfeomMaffur kher i nformati on.

Registered in Englan

Copyright © 2015 Spe



mk:@MSITStore:C:/Dev/Compiled/SWS/SWSHelp.chm::/Pricing2_8/Pricing/Pricing_incorporating_probabilistic_ensemble_forecasts.htm
mk:@MSITStore:C:/Dev/Compiled/SWS/SWSHelp.chm::/Pricing2_8/Pricing/Pricing_incorporating_probabilistic_ensemble_forecasts.htm
mk:@MSITStore:C:/Dev/Compiled/SWS/SWSHelp.chm::/Pricing2_8/Pricing/weather_derivatives_price_matrix.htm

Speedwell Weather &

Pricing using a Covered Capped Call or Pu
When pricing a covered option structure, the | a
ma |

r

P
1 08 |8 |0|SN

Payalf & Position | index | Index Modsl | Pricing Model |

‘ Pricing Date  |05/05/2005 =

& settngs/Tooks ~| [ Draw Payott |

& Long  Short
Cash Flow | 0]

Type Covered Pul e

Having selected the appropriate covered structu
made under the Strike, Cap and Tick fields. The

follows: to the |l eft the swap | evels must be en

or put) wvalwue (circled in blue) needs to be inp
rated in the wusual fashion.

Registered in England and Wales nu

Copyright © 2015 Speedwell Weather




Many other outputs can be obtained at a click of a button

Di spl aying the Index historical trajectories an
Il ndex :Counsee t his to view the history on an i nd
Contrutton. The following is generated:

Thegreen | ine shows the StDev, the yellow the ma
It i s now easy to put the current season i n an
pl ayed on the grid below. This shows the mini mu
each day

Two grids which are fiindegdT wabfudtcttdart iae swhpe re stshedl .
daily value of the index for every day in the p
second is the cumulative value for each period.



