
Aydinli, Gökhan

Working Paper

Net based spreadsheets in quantitative finance

SFB 373 Discussion Paper, No. 2002,42

Provided in Cooperation with:
Collaborative Research Center 373: Quantification and Simulation of Economic Processes,
Humboldt University Berlin

Suggested Citation: Aydinli, Gökhan (2002) : Net based spreadsheets in quantitative finance, SFB 373
Discussion Paper, No. 2002,42, Humboldt University of Berlin, Interdisciplinary Research Project
373: Quantification and Simulation of Economic Processes, Berlin,
https://nbn-resolving.de/urn:nbn:de:kobv:11-10051473

This Version is available at:
https://hdl.handle.net/10419/65341

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://nbn-resolving.de/urn:nbn:de:kobv:11-10051473%0A
https://hdl.handle.net/10419/65341
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


���������
	��
���������
�
��	����
����	������������ ���!���"���!#$�&%'��������()�
*,+-/.10�2436587:9�;<3�=>;

? @ �A����BC�D��(E���FB$�
G�HJIJK�LNMOLQPSRNTDUWVXMYV[Z[K�U K�M]\^LQK�_]`aPSLQK�R
V[b�bF`aLcVd\QK[egfhViRj\kV[MYImlYKFnJPSoapSKCbFH[UAqa`a\NPSMaZ�KrMtstPvu
LQH[MaUAKrM]\cRrw�x:H
UAK�KF\�\NyaPzR{IaKrUWVXMYI$V)sdV[R|\{Mt`aU$o4K�L{H[f4R|H[f}\j~EV[LNK�q4V[bcTdVXZiK�RgK�s[H[pSs[K�I^Hds[K�L
\NyYK�pzV[R|\�IaK�brViIJK[eJVibrbFHiUAqYVXMt�tP�MYZkV�yt`aZiK�sdVXLQPSKF\j�AHXf:qYLNHiZ[LcVXUAUAP�MaZkpSV[MaZ[`YV[Z[K�RreiP�M]\NK�L|u
fhV[brK�R�e{brH[MJ�YZi`aLcVd\NPSH[M�VXMYImH[`a\Nqa`J\�q�HiRQRNP�oaPSpSPv\QP�K�Rrw���MaKCRNH[pS`J\QP�HiMmK�R|q�K�brPSV[p�pS��IJK�R|PSZ[MaK�I
f�H[L"pzVXLQZ[K$RQbrV[p�K$KFnJqapSH[LcVd\QP�siKkIaVd\cV�V[MYVXpS�JR|PzR�PSR���qapSHi�
K[e1V�qaLNHJbrK�IJ`aLcVXp�qaLQH[ZiLQV[U UAPSMaZ
KrMtstPSLNHiMaUAKrM]\�e�K�_]`aPSqaq�K�ID~)P�\NymVCUAHJIJKrLQM�bFpSPSKrM]\!�XR|K�LNsiKrL�V[LQbcyaP�\NK�b!\Q`aLNKC�>�k�V[LQIJpSKkKr\^V[p>w
�j���[�i�i��VXMYI��k�V[LQIap�K^KF\�V[p>w1�<�X�i�[�i�N�!w
� R�fhV[LDV[R�lYKrntPSoaPSp�P�\j�6PSM�\NyaK�RNKrMYRNK�HXfAH[q�KrMaMaK�RNR�V[MYI�V[brbr`aLcV[bF��PzR�bFHiMYbFK�LNMaK�I

��qYp�H]�)K�y4V[RAV�pSHX\ \NH�HX�/KrLWVmLNPzRNT�VXMYV[p��JR|\$UWV���~)PSRNy1w,��M,\NyaK�bFHiM]\NLcVXLQ�mP�\QRAUWVdu
\NLQP�n HiLNPSKrM]\NK�IkqYLNHiZ[LcVXUAUAP�MaZ^pzVXMaZi`YVXZiK
�h��PSbcTiKrp<e]�[�[�a���{U PSZ[y]\ o�K�RNKrK�MAViR V
IJLcV�~)oYV[bcT
PSMWLNK�R|q�K�bF\ \NH�H[\NyaK�L¡bFHiUAqa`J\QVX\NPSH[MYV[pYVXqYqaLNH]V[bcyaK�Rrw{¢£MA\NK�LNUWR�H[f/pSK�V[LNMYP�MaZ�br`aLQs[K)KF�/K�bF\QR
VXM4IC\QHX\QV[p:bFH]Rj\)H[f{Hd~)MaK�LQRNyaPSq�V[M�V[pv\QKrLQMYVd\QP�siK^RNH[pS`J\QP�HiM�RNKrK�UAR)IaK�RNP�LcVXoapSK[w
x�yaPzR:bcyYV[qJ\NK�L1~)PSp�p]qaLQK�RNKrM]\{VXM4I
IJKrUAH[M4Rj\QLQVX\NK�\NyYK¡MaKr\{oYViR|K�I
R|qaLQK�ViIaRNyaKrKr\:R|Hip�`J\QP�HiM

G ¤ ¥d�)K��6IJK�R|PSZ[MaK�I$f�H[L UAHJIJKrLQMCR|\QVd\QPSR|\NPzbrV[pYVXM4I$K�bFHiMaH[UAKF\QLNPzb)VXM4VXpS�tRNPzRrw{¦mK�brH[MYbrKrMJu
\NLcVd\QK�H[MAKFnaVXUAqapSK�R�H[f4§ V[p�`aKru¨VX\|u¨LNPzRNTC��§ V[����~)Pv\QyWbFH[qY`apSViR�VXMYI UAK�V[MYR�HXfg_]`YVXM]\NP�f��tP�MYZ
PSU qYp�PSK�I$s[HipSVX\NPSp�P�\NPSK�R{qaLQK�RNKrM]\NK�I�ot�
�
VXMaT�V[MYI$©JP�K�Z[pg�>�[�[�i�i�1V[MYIk�YKrMaZip�K�L{Kr\�V[p>wJ�<�X�[�]�[�Fw
� pSp1LQK�RN`ap�\QR�~)PSp�p1o�K�RNyaHd~)M�PSM�G�PzbFLQHiRNHXf}\)ª�nabFK�p>w
�)K�bFKrM]\
LQK�RNK�V[LQbcy�~�HiLNTCRN`aZ[ZiK�R|\QRE\QyYVd\
\QyaK
LcVd\NPSH[M4VXpSK�f�HiL
R|qYLNK�V[IaRNyaKrKr\)oYV[RNK�I�R|\QVdu

\NPzR|\NPzbrVXp
brH[UAqa`J\QP�MYZ�PzRAUWVXMaP�f�H[pzIgw'��`aLcR$PzR \NH�oaLQP�MYZOR|\QVX\NKru<H[f}u>\QyaKFu£VXLN\ _]`YV[Mi\QPv\cVd\QP�siK
UAKF\QyaHJIaR�\QH
\NyaK��YMaZiKrLN\NPSqYR�HXf1RNqaLQK�V[IYR|yaK�KF\ `YRNKrLcR�w�x�yaLQH[`YZ[yaHi`J\�\NyaPzR¡bcy4VXqJ\QKrL ~EK
~)PSp�p
Z[PSs[K"VkRNyaH[LN\�P�M]\NLQHJIJ`YbF\NPSH[MCPSM]\NH H[`aLE`aMYIJK�LNpS�tP�MYZ�\NK�bcyaMaHip�HiZ[�[e]oaLQP�KrlY�WKFnJqapzVXPSMW\QyaK^`YRju
VXZiK�H[f:\NyYK"VXf�H[LQKrUAKrM]\NPSH[MYK�I8RNqaLQK�ViIaR|yYKrKF\�R|Hip�`a\NPSH[M�V[MYICqYLNHdstPzIJK�V[qaqapSPSb�Vd\NPSH[M4R�H[f1\NyYPSR
\NHtHip>w
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���W���"���F	:���F()� ­6¬ B$²³�������r��´
¦µyaPSp�KD\NyaK�q�Hd~�K�LWHXf
bFHiU qY`J\NPSMaZ�K�_]`aPSqaUAKrM]\CPSMYbFLQK�ViR|K�I¶KrnJq4HiMaKrM]\NPzVXpSpS�[e�Rj\cVd\NPzR|\NPzbrVXp
VXpSZ[HiLNP�\NyYUAR��tP�K�pSIaK�ImyaP�ZiyaKrL^Kr·WbrP�K�MYbF��P�Mm\NK�LNUWR^HXfEbFH[UAqa`a\NPSMaZ�\NPSU KWV[MYImVibrbr`aLQVibF�iw
G�K�VXMt~)yaPSp�K)\QyaK�IaKrs[K�p�HiqaUAKrM]\ HXf1yYP�ZiyCbrVXq4V[bFP�\j�kMYKF\j~EH[LQT$VXLcbcyaP�\NK�b!\N`YLNK�R�yYV[IWV[MaHX\QyaKrL
q�HiRNPv\QP�siK8PSU q4V[b!\ H[M�\QyaPzR�\QLNK�MYIge�K�RNq�K�bFPzVXpSpS�m\QyaK�K�R|\QVXoYp�PzR|yYU K�M]\$HXf)\QyaK8~EH[LQpzIO~)PSIJK
~EKro1w®¸�H[MYRNK�_]`aK�Mi\Qp���V�sdV[R|\�Mt`aU$o4K�L�H[f�LNK�R|K�VXLcbcyaKrLcRWVXM4IµqaLQH[Z[LcVXUAUAKrLcRAPSM6bFHiU$u
qa`J\cVd\QP�HiMYVXp:R|\QVX\NPzRj\QPSb�R
V[R
~�K�p�p:ViR)PSMYRj\QPv\Q`J\NPSH[M4R
pSP�TiK�bFH[UAUAKrLcbFPzVXpgo4VXMaTJR�eaP�M4R|`aLQKrLcR
V[MYI
bFHiLNq�H[LcVd\QP�HiMYR�R|q�KrM]\�Uk`Ybcy KF�/H[LN\�\NH^`J\QP�pSP�¹�K�\NyaPzR�KrsiH[pS`J\NPSH[Mkf�H[L�\QyaKrPSL��YKrpzI$HXf4LQK�RNK�V[LQbcy:w
� M�H[`a\QbFHiUAK y4V[R"o4K�KrMm\NyaKA\QK�bcyaMYH[pSH[Z[PzbrV[p{qYyaP�pSHiRNH[qYy]��H[f^ºr»½¼h¾r¿YÀ�ÁYÂr¾FÃ!Äd¾rÃ8oYViR|K�I�R|\QVdu
\NPzR|\NPzbrVXp/bFHiUAqa`J\NPSMaZ4Å�UAK�VXMaPSMaZkV$IJK�brKrM]\NLcVXpSP�¹�K�IWbrH[UkoYP�MYVX\NPSH[MWH[f1U Kr\NyaHJIaR�et`YRNKrLcR�V[MYI
qaLQHdstPSIJK�LQREH[f�R|\QVd\QPSR|\NPzbrV[pgTtMaHd~)p�K�IJZ[Kiw
��`aL)`aM4IJKrLcRj\cVXMYIaP�MaZWH[f�brp�PSKrM]\F�dRNKrLQs[KrL)o4V[RNK�I�Rj\cVd\NPzR|\NPzbrVXp{bFH[UAqa`a\NPSMaZCPzR
R|`4bcy�\QyYVd\

\NyYKrLQK KFnJPzRj\cR:V)f�HiLNUWV[pXLNK�pSVX\NPSH[MYRNyaPSq
o4Kr\j~�K�KrM
`YRNKrL�e�qaLQHds]PzIJK�L:VXMYI^siKrMYIaH[L1H[fYRj\cVd\NPzR|\NPzbrVXp
UAKF\QyaHJIJH[pSH[Zi�[w � MDK�V[RN�C\NH8Z[LcV[RNq�KrnaVXUAqapSK
PSR�VA\NK�p�K�qayaH[MYKkbrV[p�p<w)x�yaKkbrV[p�pSKrL$��PSMDH[`aL
brViR|K"\QyaK
`YRNKrL�IJK�UWVXMYIJPSMaZWR|\QVd\QPSR|\NPzbrV[p1UAKF\QyaHJIaR
VXM4I4��HiL�ViIJstPSbrK���b�VXpSpSR
�>bFH[MYMaK�bF\QR)stPzV
x�¸EÆE�d¢jÆ¶K�MYVXoYp�K�I8MaKr\j~�HiLNTJRc�¡RNH[UAK�H[MaKA�hV yaPSZ[yJu¨q�KrLNf�H[LQUAV[MYbFK"R|K�LNsiKrLF��siKrMYIJHiL¡H[f�R|\QVdu
\NPzR|\NPzbrVXp�PSMJf�H[LQUWVd\NPSH[M�VXMYIWUAKr\NyaHJIaRc��~)yaH R|K�LNsiK�R¡yaPSREbrV[p�p��}\QyaK"LNK�_i`YK�R|\NK�IWb�VXpzbF`apzVd\QP�HiM
PzR�IJHiMaK��dP�Maf�H[LQUAVX\NPSH[MDPzR"IJPSRNqapzV��[K�I�P�MmV���x)GDÇ�oaLQHd~
RNKrL�e4Kr\QbXwÈ�!w
x�yaPzR^bFpSP�K�M]\!�dRNKrLQs[K�L
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ÐXÛAÔiÊaÒ�ÔXÏQÖaÌrÍcÎ�ä�ÔiÛAÛ ÔiÊ6å^ÐdÏQÌrÞ�Ð�Ù¶æ£Ê]ÏNÌ�Í|ÚhÐiÕFÌ�Îmç<ä�å"æ|èFÝ�é]Ð�ãdÐiêJÕrÍNÑSÓJÏ�Ý�é]Ð�ãdÐ�ë
ÓYÓa×�ÌrÏQÎ
ÐXÊ4ËDì ×SÉaÒXí¨æ£ÊYÎ
Ð[ÍNÌ�ÏNÖaÌ$Û Ô]ÎjÏ^ÕFÔiÛ ÛAÔiÊa×�Ù�ÉYÎNÌ�Ë�ÏQÌ�ÕcÖaÊYÑSî]ÉaÌ�Îrà á ÖYÌ�ÏNÌ�ÕcÖaÊaÔi×�ÔiÒ[Ù�Ø4Ì�ÖaÑ�Ê4Ë
ÏNÖYÌCï�Óa×SÔið
Ì8ÕF×SÑ�Ì�Ê]Ï!âdÎNÌrÍQã[Ì�Í�ÐXÍcÕcÖaÑ�ÏNÌ�ÕFÏNÉaÍQÌWÑzÎ^ÏNÖaÔiÍNÔiÉaÒ[ÖY×�ÙmÌFñJÓa×zÐXÑSÊaÌ�Ë�ÑSÊ¶ò^×�Ì�Ñ�ÊYÔdÞóÐ[ÊYËô Ì�ÖaÛWÐXÊaÊõç>ö[÷[÷]ö[è!àùøµÖaÑS×�Ì�ÏQÖYÐdÏCÎNÔ[×SÉJÏNÑSÔ[ÊùÑzÎWÐXÓaÓa×SÌFÏCØ4Ð[ÎNÌ�Ë�ÏQÖaÌDÎNÓaÍNÌ�Ð[ËaÎNÖaÌ�ÌFÏWÕF×SÑ�Ì�ÊiÏ
ÓaÍQÌ�ÎNÌrÊ]ÏNÌ�ËùÖaÌrÍQÌDÖYÐiÎ8ÐXÊµë�ËaËtí¨Ñ�Ê6ÕcÖ4ÐXÍcÐ[Õ!ÏQÌrÍ�à á ÖaÌ ú û üXð)Ìrï�íjä�×SÑSÌrÊ]Ï8ÑzÎ8Ð�ÎNÔXÚ}ÏjÞ�ÐXÍQÌ
ÏNÔtÔi×>ÝgÊaÌ�ÎjÏQÌ�Ë�Þ)ÑvÏQÖaÑ�ÊOÐXÊ�Î|ÓYÍNÌ�Ð[ËaÎNÖaÌrÌrÏ"Ð[ÓaÓa×SÑSÕ�ÐdÏNÑSÔ[Ê:à
æ£Ê�Ø�ÔXÏNÖOÕrÐiÎ|Ì�Î
ÏQÖaÌAÕFÔ[ÛAÛ$ÉaÊaÑzÕrÐdí
ÏNÑSÔ[Ê�ÏNÌ�ÕcÖYÊaÑSî]ÉaÌ�ÍNÌ�×�ÑSÌ�ÎkÔ[Ê�ÏQÖaÌ8ÓYÍNÔ[ÏNÔJÕFÔi×�Î|ÏQÐ[ÕcÜ ú û ü[äEð{ý"ì á à�þYÔ[ÍkÏNÖaÌ�Î|ÓaÍQÌ�ÐiËaÎNÖaÌrÌrÏ
ÎNÔ[×SÉJÏNÑSÔ[Ê�ÏQÖaÌ�é]Ð�ãdÐ�ØYÐiÎ|Ì�Ë ú û ü[äEð{ý"ì á ÖYÐ[ÎkÏNÔmØ4Ì�Û ÔJËJÑ�ÿYÌ�Ëgà�ë�Î$úDÑSÕrÍNÔ]Î|Ô[Ú}Ï ËJÔtÌ�Î
ÊaÔ[ÏEÎNÉaÓaÓ�Ô[ÍNÏ�Ð[Ê]ÙAé]Ð�ã�ÐkÊYÐdÏQÑ�ãiÌr×SÙkÚ�ÔiÍ�Ñ�ÏQÎ����CÕFÌ"Î|ÉYÑvÏQÌ[Ý ú û ü[äEð{ý"ì á ÖYÐ[Î�Ø4Ì�ÌrÊ�Ñ�ÛAÓa×SÌFí
ÛAÌrÊ]ÏNÌ�Ë�ÐiÎ�Ð8ËaÙ]Ê4ÐXÛAÑSÕk×�ÑSÊaÜ�×SÑ�ØYÍQÐ[ÍNÙ�ÏNÔ�ÉJÏNÑS×�ÑSßrÌ$ÑvÏcÎ"Ñ�Ê]ÏNÌ�Í|ÚhÐiÕFÌkÚ�Ô[Í����CÕrÌ$ÐXÓYÓa×�ÑzÕrÐXÏNÑSÔ[ÊYÎ
×SÑ�ÜiÌ�� ñaÕFÌr×<à á ÖaÌ ÏNÌ�ÕcÖaÊaÑzÕrÐ[×¡Ð[ÎNÓ4Ì�Õ!ÏcÎ
ÐXÊYËmÏNÖYÌCËJÌ�ÎNÑ�ÒiÊmÓYÖaÑ�×SÔiÎNÔ[ÓYÖ]Ù�ÔXÚ¡ÏQÖaÌ ú û üdð)Ì�ï
í
ä�×SÑ�Ì�ÊiÏ�Ð[ÍNÌ^ËJÑzÎNÕrÉYÎQÎ|Ì�Ë�ÑSÊ�ËJÌFÏcÐXÑS×1Ñ�Ê�ë�ÙtË���Êa×	�1ÌrÏ�ÐX×<à1ç>öX÷i÷iöiè!à
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êtÑSÊYÕFÌ^ÏQÖaÌrÑSÍ)ÿYÍcÎ|Ï)Ð[ÓaÓ�Ì�ÐXÍcÐXÊ4ÕFÌ"Ñ�Ê�ÏNÖYÌ
×SÐXÏNÌ! #"%$d÷iÎ�ÎNÓaÍQÌ�Ð[ËYÎ|ÖaÌ�ÌFÏcÎ�ÒiÐXÑSÊaÌ�Ë�Ð ÍQÌrÛWÐXÍQÜdÐXØa×SÌ
Ó�Ô[ÓaÉa×zÐXÍQÑ�ÏjÙmÑSÊ�ØaÉYÎNÑSÊaÌ�ÎQÎ$ÐiÎ�ÞEÌr×S×EÐiÎ�ÍQÌ�ÎNÌ�Ð[ÍQÕcÖ�ÐXÊ4ËOÌ�ËJÉYÕ�ÐdÏQÑ�ÔiÊ1à á ÖaÌ�Ù�Ð[ÍNÌCÏNÖaÌ�ÛAÔiÎ|Ï
ÕFÔiÛAÛ ÔiÊ¶ÎNÔXÚ}ÏjÞ�ÐXÍQÌCÛWÐXÊYÐ[Ò[ÌrÍcÎ�Ý{ÍQÌ�ÎNÌ�Ð[ÍQÕcÖaÌ�ÍQÎkÐXÊYËOÏQÍQÐiËJÌrÍcÎ$ÉJÏNÑS×�ÑSßrÌ�Ú�Ô[ÍAËaÐXÏQÐ�Ð[ÊYÐX×SÙJÎ|ÑzÎ�Ý
î]ÉYÐXÊ]ÏQÑvÏcÐdÏNÑSã[Ì^ÛAÔJËJÌr×S×SÑ�ÊaÒWÐ[ÊYË�ËJÌ�ÕrÑSÎNÑ�ÔiÊ�ÎNÉaÓaÓ�Ô[ÍNÏ�à
ì ÍQß�ÐiÎ|ÊtÙJÎNÜ]Ñ/ÐXÊ4Ë�êJÌ�ÐX× ç& #"'")(iè¡ÿYÊ4Ë8ÏQÖYÐdÏ
ÛAÔ]ÎjÏ
Ô[Ú{ÏQÖaÌ^ÏNÑSÛAÌ�Î|Ì�ÍNÑSÌ�Î�ÛAÔJËJÌr×SÑSÊaÒCËJÔ[ÊYÌ

ÑSÊ$ÏQÖaÌ�ØaÉYÎNÑ�ÊYÌ�ÎQÎ�Þ�ÔiÍN×zËkÑzÎ�Ð[Õ�ÕFÔiÛ ÓY×�ÑzÎ|ÖYÌ�Ë$ÉYÎ|ÑSÊaÒ
ÎNÓaÍNÌ�Ð[ËaÎNÖaÌ�ÌFÏQÎ�à:þYÉaÍ|ÏQÖaÌrÍ¡ÍNÌ�Î|Ì�ÐXÍcÕcÖ�Þ�ÔiÍNÜ
ÎNÉaÒ[ÒiÌ�Î|ÏQÎ�ÏQÖYÐdÏ�ÏNÖaÔ]Î|Ì
É4Î|Ì�ÍQÎ¡ÖYÐ�ã[Ì
Ø�Ì�ÕrÔ[ÛAÌ�ÎNÔ�ÓaÍQÔXÿ4ÕrÑ�Ì�Ê]Ï¡Þ)ÑvÏQÖ8ÎNÓaÍNÌ�Ð[ËaÎNÖaÌ�ÌFÏQÎ�ÏNÖYÐXÏ¡ÏNÖYÌrÙ
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