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E-tudes is an interactive installation/performance for 6 keyboards, Disklavier, 

live electronics and 200 headphones, exploring the notion of appropriating 

music within the immediacy of its performance. In E-tudes, six pianists play-

ing keyboards simultaneously perform various compositions from the reper-

toire. I plunder, process and combine the MIDI and audio signals from the 

keyboards in real-time through an idiosyncratic algorithmic system. E-tudes is 

simultaneously a performance and installation where the performers use 

headphones to monitor themselves in order not to reveal the original compo-

sitions that provide material for the computer processing. The audience 

instead chooses between listening to different headphones distributed 

through the space playing various possible outputs generated by the com-

puter. E-tudes therefore attempts to challenge traditional notions of perfor-

mance practice, audience participation and sound representation and causal-

ity by plundering keyboard performances as they occur.

E-tudes is composed using the SuperCollider programming language and 

combines the use of live electronics, improvisation, real-time computation 

and generative music to create a result which is unfixed, responsive and 

which changes for each performance of the work. It also seeks to explore 

new types of performance practice through new technologies establishing 

alternative forms of exchange between composer and performers, between 

performers within an ensemble and between performers and audience.
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AUDIO CD:

1. E-TUDES I (6:41)

2. E-TUDES II (5:12)

3. E-TUDES III (4:48)

4. E-TUDES IV (4:40)

All tracks composed, performed and produced by Federico Reuben.

DVD - VIDEO DOCUMENTATION:

1. VIDEO:       
1.1. ETUDES I

1.2. ETUDES II

1.3. E-TUDES III

1.4. E-TUDES IV

2. DOCUMENTATION: 
2.1 PERFORMANCE MATERIALS

2.1.2 SCORE PARTS

2.1.3 STRUCTURE MAP

2.2 PERFORMANCE PHOTOS

2.3 HEADPHONE OUTPUTS (VIDEO FRAGMENTS)

2.3.1 HEADPHONES 1

2.3.2 HEADPHONES 2

2.3.3 HEADPHONES 3

2.3.4 HEADPHONES 4

3. CREDITS:
FEDERICO REUBEN - Composition, Live Electronics, Computer Programming

PERFORMED BY FEDERICO REUBEN AND PIANO CIRCUS www.pianocircus.com
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Computer!Code:

https://github.com/freuben/Etudes

Selected performances:

14/05/2008 pianocircus, Enterprise 08 Festival, The Space, London, UK 
09/06/2009 pianocircus, The Sound Source, Kings Place, London,!UK

Awards and Funding:

E-tudes received funding from a PRS Foundation Live Connections Scheme in 2009 for innovation in 
the live presentation of electronic music. 
E-tudes also received funding from Sound and Music and Brunel University

Conference presentation:

Real-time Plunderphonics: Appropriating Keyboard Performances as they Occur. Interactive 
Keyboard Symposium IKS2012, November!2012
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REAL-TIME PLUNDERPHONICS: APPROPRIATING KEYBOARD PERFORMANCES AS         
THEY OCCUR

Federico Reuben
University College Falmouth   

3UHVHQWHG�DW�WKH�,QWHUDFWLYH�.H\ERDUG�6\PSRVLXP�������*ROGVPLWKV�&ROOHJH��8QLYHUVLW\�
RI�/RQGRQ�����1RYHPEHU�������

�
INTRODUCTION

)ROORZLQJ�D�ORQJ�WUDGLWLRQ�RI�DSSURSULDWLRQ�LQ�DUW��
UHDG\PDGHV
��'XFKDPS���détour-
nement �'HERUG��DQG�SRVWSURGXFWLRQ��%RXUULDXG���DQG�PXVLF��TXRWDWLRQ��VDPSOLQJ��plun-
derphonics� �2VZDOG��DQG�'-LQJ��� LQ� WKLV� WDON�� ,�ZLOO�H[DPLQH�WKH�QRWLRQ�RI�DSSURSULDWLQJ�
PXVLF�ZLWKLQ�WKH�LPPHGLDF\�RI�LWV�SHUIRUPDQFH��,�ZLOO�IRFXV�RQ�WKH�DUWLVWLF�DQG�WHFKQRORJL�
FDO�FRQVLGHUDWLRQV�EHKLQG�WKH�FUHDWLRQ�RI�E-tudes��D�ZRUN�WKDW�WDNHV�OLYH�NH\ERDUG�SHUIRU�
PDQFHV�DV�EXLOGLQJ�EORFNV�IRU�D�QHZ�FRPSRVLWLRQ�DQG�LQWHUDFWLYH�HQYLURQPHQW��,Q�E-tudes��
VL[� SLDQLVWV� SOD\LQJ� NH\ERDUGV� VLPXOWDQHRXVO\� SHUIRUP�YDULRXV� FRPSRVLWLRQV� IURP� WKH�
UHSHUWRLUH��,�SOXQGHU��SURFHVV�DQG�FRPELQH�WKH�0,',�DQG�DXGLR�VLJQDOV�IURP�WKH�NH\ERDUGV�
LQ�UHDO�WLPH�WKURXJK�DQ�LGLRV\QFUDWLF�DOJRULWKPLF�V\VWHP��E-tudes�LV�SUHVHQWHG�DV�DQ�LQWHU�
DFWLYH�LQVWDOODWLRQ�SHUIRUPDQFH�ZKHUH�WKH�SHUIRUPHUV�XVH�KHDGSKRQHV�WR�PRQLWRU�WKHP�
VHOYHV�LQ�RUGHU�QRW�WR�UHYHDO�WKH�RULJLQDO�FRPSRVLWLRQV�WKDW�SURYLGH�PDWHULDO�IRU�WKH�FRP�
SXWHU� SURFHVVLQJ�� 7KH� DXGLHQFH� LQVWHDG� FKRRVHV� EHWZHHQ� OLVWHQLQJ� WR� GLIIHUHQW� KHDG�
SKRQHV�GLVWULEXWHG�WKURXJK�WKH�SHUIRUPDQFH�VSDFH�SOD\LQJ�YDULRXV�SRVVLEOH�RXWSXWV�JHQ�
HUDWHG�E\�WKH�FRPSXWHU��E-tudes�WKHUHIRUH�DWWHPSWV�WR�FKDOOHQJH�WUDGLWLRQDO�QRWLRQV�RI�
SHUIRUPDQFH�SUDFWLFH��DXGLHQFH�SDUWLFLSDWLRQ�DQG�VRXQG�UHSUHVHQWDWLRQ�DQG�FDXVDOLW\�E\�
SOXQGHULQJ�NH\ERDUG�SHUIRUPDQFHV�DV�WKH\�RFFXU�

REAL-TIME PLUNDERPHONICS

$V�D�FRQVHTXHQFH�RI�WKH�GHYHORSPHQW�RI�GLJLWDO�WHFKQRORJLHV�DQG�WKH� LQFUHDVLQJ�
SURFHVVLQJ�VSHHG�DQG�SRZHU�RI�FRPSXWHUV��WRGD\�WKH�SURFHVV�RI�DSSURSULDWLRQ�FDQ�WDNH�
SODFH�LQ�UHDO�WLPH��0XVLF�FDQ�EH�DSSURSULDWHG��WUDQVIRUPHG��PDQLSXODWHG��DQDO\VHG�DQG�
SURFHVVHG�ZLWKLQ�WKH�LPPHGLDF\�RI�SHUIRUPDQFH��1RW�RQO\�FDQ�ZH�GHULYH�DQG�WUDQVIRUP�
SUHH[LVWLQJ� DSSURSULDWHG� PDWHULDO� LQ� UHDO�WLPH� �IRU� H[DPSOH� E\� XVLQJ� UHFRUGLQJV� DQG�
WUDQVIRUPLQJ�WKHP�LQ�D�OLYH�SHUIRUPDQFH���EXW�ZH�FDQ�DOVR�DSSURSULDWH�PDWHULDO�WKDW�LV�
SURGXFHG�ZLWKLQ�PLOOLVHFRQGV� RI� LWV� SOXQGHUHG� UHVXOW�� ,Q� RWKHU�ZRUGV��ZH� FDQ� XVH� OLYH�
SHUIRUPDQFHV�RI�H[LVWLQJ�PXVLF��FRPSRVLWLRQV��VRQJV��VSHFLILF�VW\OHV��HWF���RULJLQDOO\�QRW�
ZULWWHQ�E\�WKH�DSSURSULDWRU��DV�VRXUFH�PDWHULDO�IRU�QHZ�ZRUN��,Q�DGGLWLRQ�WR�SOXQGHULQJ�
OLYH�DXGLR�VLJQDOV��ZH�FDQ�XVH�OLYH�0LGL�VLJQDOV�DQG�RWKHU�W\SHV�RI�PXVLFDO�GDWD�LQ�UHDO�
WLPH��7KDW� LV�WR�VD\��ZH�FDQ�FRPELQH�GLIIHUHQW�W\SHV�RI�GDWD�GHULYHG�IURP�YDULRXV� OLYH�
SHUIRUPDQFHV�RI�H[LVWLQJ�PXVLF�VLPXOWDQHRXVO\� WKURXJK�D�SURFHVV� WKDW� ,�FDOO� real-time�
plunderphonics�� )XUWKHUPRUH�� LI� ZH� SOXQGHU� OLYH� SHUIRUPDQFHV� IURP� HOHFWURQLF� LQVWUX�
PHQWV�ZKLFK�SURGXFH�QR�VLJQLILFDQW�DFRXVWLF�VRXQG��WKH�PXVLFLDQV�FDQ�ZHDU�KHDGSKRQHV�
WR�PRQLWRU�WKHPVHOYHV���WKH�DXGLHQFH�RQO\�KHDUV�WKH�UHVXOW�RI�WKH�SURFHVV�RI�DSSURSULD�
WLRQ��&RQVHTXHQWO\��D�FRJQLWLYH�GLVVRQDQFH�RFFXUV�EHWZHHQ�DXGLR�DQG�YLVXDOV��JLYHQ�WKDW�
WKH� OLYH� SHUIRUPDQFHV� ZRXOG� QRW� EH� DXGLEOH� LQ� WKHLU� RULJLQDO� IRUP�� DQG� RQO\� LQ� WKHLU�
UH�FRQWH[WXDOLVHG�WUDQVIRUPHG�SURFHVVHG� UHVXOW�� ZKDW� WKH� DXGLHQFH� ZRXOG� VHH� ZRXOG�
GLIIHU�IURP�ZKDW�WKH\�ZRXOG�KHDU��,Q�WKLV�W\SH�RI�SHUIRUPDQFH�WKH�DPRXQW�RI�SURFHVVLQJ�
RI� WKH�DXGLR�VLJQDOV� LV� FOHDUO\�H[SRVHG� WR� WKH�DXGLHQFH� WKURXJK� WKH�SHUFHSWLRQ�RI� WKH�
DXGLR�YLVXDO�UHODWLRQVKLS��WKH�PRUH�SURFHVVHG�WKH�SHUIRUPDQFHV�DUH��WKH�PRUH�FRQWUDVW�
LQJ�WKH\�ZLOO�ORRN�LQ�UHODWLRQVKLS�WR�ZKDW�LV�KHDUG�WKURXJK�WKH�VSHDNHUV��,Q�FRQWUDVW�WR�WKH�
DFRXVPDWLF�WUDGLWLRQ��WKLV�W\SH�RI�UHDO�WLPH�PXVLFDO�DSSURSULDWLRQ�PDNHV�WKH�SURFHVV�RI�
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DSSURSULDWLRQ� WUDQVSDUHQW� WR� WKH� DXGLHQFH� WKURXJK� WKH� FRJQLWLYH� DVVRFLDWLRQ� EHWZHHQ�
DXGLR� DQG� YLVXDOV�� (YHQ� WKRXJK� WKH� DSSURSULDWHG�PXVLFDO� VRXUFH� LV� QRW� UHFRJQL]DEOH�
WKURXJK�OLVWHQLQJ��LW�LV�YLVXDOO\�H[SRVHG��GLVFORVLQJ�YLVXDOO\�QRW�RQO\�WKH�VRXUFH�LWVHOI��EXW�
DOVR�WKH�DPRXQW�RI�SURFHVVLQJ�WKDW�LV�WDNLQJ�SODFH�DW�D�SDUWLFXODU�PRPHQW��WKH�RULJLQDO�
DXGLEOH�VRXUFH�KRZHYHU�UHPDLQV�KLGGHQ�IURP�WKH�DXGLHQFH���7KLV�W\SH�RI�UHDO�WLPH�PXVL�
FDO� DSSURSULDWLRQ� DOVR� FKDQJHV� WKH� UHODWLRQVKLS� ZLWK� WKH� DSSURSULDWHG� 2WKHU�� WKH�
SHUIRUPHU�EHFRPHV�DQ�DFFRPSOLFH�LQ�WKH�SURFHVV�RI�DSSURSULDWLRQ��RI�WKHPVHOYHV���

E-TUDES

E-tudes� LV� D� VHW� RI� HOHFWURQLF� «WXGHV� IRU� VL[� NH\ERDUGV�� OLYH� HOHFWURQLFV� DQG�
'LVNODYLHU���7KHVH�FRPSRVLWLRQV�ZHUH�ZULWWHQ�IRU�WKH�HQVHPEOH pianocircus�IRU�D�SURMHFW�
WKDW� EHFDPH� D� WZR�\HDU� FROODERUDWLRQ� DQG� OHG� WR� WZR� SHUIRUPDQFHV��� :KDW� LQLWLDOO\�
DWWUDFWHG�PH�WR�WKLV�HQVHPEOH�ZDV�LWV�YHU\�SDUWLFXODU�LQVWUXPHQWDWLRQ�FRQVLVWLQJ�RI�VL[�
HOHFWURQLF�NH\ERDUGV��,�WKRXJKW�WKLV�ZRXOG�EH�D�VXLWDEOH�SODWIRUP�WR�H[SHULPHQW�ZLWK�WKH�
QRWLRQ�RI�UHDO�WLPH�plunderphonics�FRQVLGHULQJ�WKDW�WKHVH�LQVWUXPHQWV�DUH�HOHFWURQLF�DQG�
WKHUHIRUH�SURGXFH�DOPRVW� QR�DXGLEOH� DFRXVWLF� VRXQG��� /LNH� D�ERRN�RI� «WXGHV� IURP� WKH�
UHSHUWRLUH��E-tudes�FRQVLVWV�RI�D�VHW�RI�SLHFHV�WKDW�FDQ�EH�SHUIRUPHG�WRJHWKHU�DW�WKH�VDPH�
HYHQW�RU�LQGLYLGXDOO\�DV�VHSDUDWH�VKRUW�SLHFHV��$W�SUHVHQW�,�KDYH�FRPSOHWHG�IRXU�ુH�WXGHVૂ�
DV�LW�LV�DQ�RQJRLQJ�SURMHFW��,�ZLOO�FRQWLQXH�DGGLQJ�QHZ�SLHFHV�WR�WKH�FROOHFWLRQ��E-tudes�LV�
PRGXODU�LQ�WKH�ZD\�LQ�ZKLFK�LW�FDQ�EH�SUHVHQWHG��GHSHQGLQJ�RQ�WKH�VHW�RI�FLUFXPVWDQFHV�
IRU�D�JLYHQ�HYHQW��WKH\�FDQ�EH�SUHVHQWHG�VHSDUDWHO\�RU�DV�D�ZKROH��DV�D�FRQFHUW�SHUIRU�
PDQFH�RU�DV�DQ�LQVWDOODWLRQ�ZLWK�SHUIRUPDWLYH�HOHPHQWV��,Q�WKH�LQVWDOODWLRQ�YHUVLRQ��WKH�
DXGLHQFH�ZDONV� LQWR�� RXW� RI�� DQG� DURXQG� WKH� DUHD� VXUURXQGLQJ� WKH�PXVLFLDQV� DQG� KDV�
FUHDWLYH�FRQWURO�RYHU�KRZ�WKH\�ZDQW�WR�H[SHULHQFH�WKH�SHUIRUPDQFH��%\�FKRRVLQJ�EHWZHHQ�
OLVWHQLQJ� WR� WKH� VSHDNHUV� LQ� WKH� URRP�RU� WR� YDULRXV�KHDGSKRQHV�ZKLFK� DUH�GLVWULEXWHG�
WKURXJK�WKH�SHUIRUPDQFH�VSDFH�DQG�ZKLFK�JHQHUDWH�GLIIHUHQW�RXWSXWV��HDFK�PHPEHU�RI�
WKH�DXGLHQFH�IDEULFDWHV�WKHLU�RZQ�YHUVLRQ�RI�WKH�SLHFH��,Q�WKH�LQVWDOODWLRQ�YHUVLRQ�WKHUH�DUH�
YDULRXV�SRVVLEOH�RXWSXWV�JHQHUDWHG�E\�WKH�FRPSXWHU�IURP�WKH�SHUIRUPDQFH�IURP�ZKLFK�
WKH�DXGLHQFH�FDQ�FKRRVH��,W�LV�DOVR�SRVVLEOH�WR�KDYH�D�SHUIRUPDQFH�ZKHUH�WKH�PHPEHUV�RI�
WKH�DXGLHQFH�DUH�ZHDULQJ�ZLUHOHVV�KHDGSKRQHV�WKDW�FDQ�UHFHLYH�PXOWLSOH�FKDQQHOV�WKDW�
DUH�WUDQVPLWWHG�LQ�WKH�SHUIRUPDQFH�VSDFH��DOORZLQJ�WKHP�WR�FKRRVH�ZKLFK�FKDQQHO�DQG�
RXWSXW�IURP�WKH�SHUIRUPDQFH�WKH\�ZDQW�WR�KHDU���

,� XVH� WKH� VDPH� FRQILJXUDWLRQ� IRU� DOO� RI� WKH� SLHFHV� WKDW� FRPSULVH� E-tudes�� WKH�
HQVHPEOH� RI� VL[� NH\ERDUGV� LV� SODFHG� LQ� KH[DJRQDO� IRUPDWLRQ� DQG� GLYLGHG� LQWR� WZR�
VXEJURXSV��7KH�ILUVW�VXEJURXS��FRQVLVWLQJ�RI�WKUHH�SLDQLVWV��DUH�DVNHG�WR�VHOHFW��«WXGHV�
IURP� WKH�ZHVWHUQ� SLDQR� UHSHUWRLUH� DW�ZLOO� ઼� WKH\� FDQ� VHOHFW� WKH� «WXGHV� WKH\� SUHIHU� WR�
SHUIRUP��IRU�H[DPSOH��études�E\�&KRSLQ��'HEXVV\�RU�/LJHWL��WR�PHQWLRQ�MXVW�D�IHZ��઼�DQG�
DUH�DVNHG�WR�SOD\�WKHP�LQ�WKHLU�FKRVHQ�RUGHU�GXULQJ�WKH�GXUDWLRQ�RI�WKH�SHUIRUPDQFH��7KH�
VHFRQG�VXEJURXS��FRQVLVWLQJ�RI�WKH�UHPDLQLQJ�WKUHH�SLDQLVWV��SHUIRUP�WRJHWKHU�IURP�7KH�
Sixth Book of Madrigals�E\�'RQ�&DUOR�*HVXDOGR�GD�9HQRVD��������������7KH�SLDQLVWV�SOD\�
LQJ�WKH�PDGULJDOV�VHQG�0LGL�LQIRUPDWLRQ�WR�D�FRPSXWHU�WKDW�WUDQVIRUPV�WKH�DXGLR�VLJQDO�
IURP�WKH�«WXGHV�DQG�VFKHGXOHV�WKH�FRPSXWHU�SURFHVVLQJ�HYHQWV��7KH�DXGLHQFH�LV�QRW�DEOH�

��,Q�FDVH�D�'LVNODYLHU�LV�QRW�DYDLODEOH��LW�LV�SRVVLEOH�WR�XVH�D�VDPSOHU�ZLWK�SLDQR�VRXQGV�

��7KLV�ZDV�WKH�FDVH�LQ�WKH�SHUIRUPDQFH�DW�.LQJV�3ODFH�

��E-tudes I-II�ZHUH�SUHPLHUHG�DW�WKH�(QWHUSULVH����)HVWLYDO��7KH�6SDFH��/RQGRQ��0D\�������
DQG�E-tudes III-IV�DW�7KH�6RXQG�6RXUFH��.LQJV�3ODFH��/RQGRQ��-XO\�������
��7KH�RQO\�DFRXVWLF�VRXQGV�WKDW�FDQ�EH�KHDUG�D�UH�WKH�NH\FOLFNV�SURGXFHG�E\�WKH�SK\VLFDO�
FRQWDFW�ZLWK�WKH�NH\ERDUGV�ZKLOH�SOD\LQJ��7KLV�QRLVH�LV�VOLJKWO\�DXGLEOH�PRVWO\�ZKHQ�WKHUH�
DUH�QR�VRXQGV�SOD\LQJ�WKURXJK�WKH�VSHDNHUV��RU�WKH\�DUH�YHU\�TXLHW��
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WR�KHDU�LQ�WKH�URRP�ZKDW�WKH�SLDQLVWV�DUH�SOD\LQJ�DV�WKH�NH\ERDUGV�GR�QRW�SURGXFH�DQ�
DFRXVWLF�VRXQG��7KH�VHYHQWK�SHUIRUPHU��SHUIRUPLQJ�WKH�OLYH�HOHFWURQLFV�SDUW���SHUIRUPV�
GLIIHUHQW�WDVNV��DW�VRPH�SRLQWV�V�KH�VSHDNV�WKH�0DGULJDOV
�WH[W�LQWR�D�PLFUR�SKRQH�DQG�
WKH�VSHFWUDO�LQIRUPDWLRQ�IURP�WKLV�VLJQDO�LV�XVHG�WR�SURFHVV�WKH�ILQDO�DXGLR�RXWSXW�DQG�WR�
WULJJHU� RWKHU� VRXQG� HYHQWV�� DW� RWKHU� WLPHV� V�KH�PL[HV� WKH� UHVXOWLQJ� VRXQGV�� FRQWUROV�
GLIIHUHQW�SDUDPHWHUV�LQ�WKH�FRPSXWHU�SURFHVVLQJ�DQG�WULJJHUV�VRXQGV�ZLWK�D�0LGL�FRQWURO�
OHU��7KH�OLYH�HOHFWURQLFV�SDUW�LV�QRW�IL[HG��OHDYLQJ�VSDFH�IRU�LPSURYLVD�HOHPHQWV�ZLWKLQ�WKH�
KXPDQ�FRPSXWHU�LQWHUDFWLRQ��)LQDOO\��WKURXJK�WKH�DQDO\VLV�RI�DOO�WKH�LQSXWV�WKH�FRPSXWHU�
VHQGV�0LGL�PHVVDJHV�WR�WKH�PHFKDQLFDO�SLDQR��DGGLQJ�\HW�DQRWKHU�HOHPHQW�WR�WKH�SHUIRU�
PDQFH��,Q�WKH�URRP�WKH�ILQDO�UHVXOW�RI�WKH�FUHDWLYH�SURFHVV�RI�FRPELQLQJ�WKH�VLPXOWDQHRXV�
SHUIRUPDQFHV�LQ�GLYHUVH�DUUDQJHPHQWV�LV�GLIIXVHG�WKURXJK�WKH�VSHDNHUV��,Q�WKH�LQVWDOOD�
WLRQ�YHUVLRQ��WKH�KHDGSKRQHV�WKDW�DUH�VSUHDG�WKURXJK�WKH�SHUIRUPDQFH�VSDFH�SRUWUD\�
WKH� LQQHU� OLIH�RI�WKH�SHUIRUPDQFH�VRXQGLQJ� LQ�WKH�URRP�DQG�UHYHDO�WKH� LQQHU� OD\HUV�RI�
FRPSXWHU�SURFHVVLQJ�DV�ZHOO�DV�WKH�DSSURSULDWHG�FRPSRVLWLRQV�

&RPSXWHU�SURJUDPPHV�SOD\�D�YLWDO�UROH�LQ�E-tudes�DQG�ZHUH�ZULWWHQ�LQ�6XSHU&RO�
OLGHU�઼�VRPH�RI�WKHVH�SURJUDPPHV�KDYH�EHHQ�SUHYLRXVO\�UHOHDVHG��5HXEHQ��������EXW�
VRPH� ZHUH� H[FOXVLYHO\� ZULWWHQ� IRU� E-tudes�� 7KHVH� SURJUDPPHV� DUH� XVHG� WR� DQDO\VH�
LQFRPLQJ�0LGL�GDWD�WR�VFKHGXOH�HYHQWV�DQG�IRU�GLJLWDO�VLJQDO�SURFHVVLQJ��'63���7KH�LQFRP�
LQJ�0LGL�HYHQWV�IURP�WKH�SLDQLVWV�SOD\LQJ�*HVXDOGR�DUH�DQDO\VHG�DQG�GLYLGHG�LQWR�HDFK�
YRLFH�RI�WKH�RULJLQDO�PDGULJDOV��7KH�FRPSXWHU�XVHV�VFRUH�IROORZLQJ�WHFKQLTXHV�WR�WUDFN�
HDFK�YRLFH�DQG�DFFRUGLQJ�WR�LWV�SRVLWLRQ�LQ�WKH�VFRUH��VFKHGXOHV�VSHFLILF�'63�HYHQWV��7KH�
0LGL� QRWH� DQG� YHORFLW\� LQIRUPDWLRQ� LQ� VRPH� RFFDVLRQV� LV� XVHG� WR� GHWHUPLQH� FHUWDLQ�
SDUDPHWHUV� LQ� WKH�'63�DOJRULWKPV�� 7KH�'63�DOJRULWKPV�RI� WKH� OLYH�HOHFWURQLFV�XVH�DV�
LQSXW�WZR�PDMRU�DXGLR�VRXUFHV��WKH�LQSXW�RI�WKH�FRPELQHG�OLYH�DXGLR�RI�WKH�VRXQG�JHQHU�
DWHG� E\� WKH� WKUHH� SLDQLVWV� SOD\LQJ� études� DQG�PLFUR� HOHPHQWV� GHULYHG� IURP� YDULRXV�
UHFRUGLQJV� RI� H[LVWLQJ� PXVLF� ZKLFK� ,� FKRVH� WR� DSSURSULDWH�� 7KH� LQGLYLGXDO� OLYH� DXGLR�
VLJQDOV�FRPLQJ�IURP�HDFK�SLDQLVW�SOD\LQJ�études�DUH�LQWHUSRODWHG��ZLWK�RQH�DQRWKHU��E\�
DOWHULQJ�WKH�SLWFK�DQG�YROXPH�RI�WKH�VLJQDOV����7KH�OLYH�HOHFWURQLFV�SHUIRUPHU�FDQ�FKDQJH�
WKH�GXUDWLRQ�RI�WKH�LQWHUSRODWLRQ�EHWZHHQ�études�ZLWK�WKH�0LGL�FRQWUROOHU��$W�WKH�VDPH�
WLPH�� WKH� UHVXOWLQJ�VLJQDO� LV� WKHQ�SLWFK�VKLIWHG�DJDLQ� WKURXJK�VHYHUDO�SLWFK� UDWLRV� �WKH�
RULJLQDO� VLJQDO� UHVXOWV� LQ� ILYH�GLIIHUHQW� VLJQDOV�ZLWK� YDU\LQJ�SLWFK�� JHQHUDWLQJ�PXOWLSOH�
VLJQDOV�ZKLFK�DUH�WKHQ�PL[HG�WRJHWKHU��7KH�VRXQGLQJ�UHVXOW�LV�D�YHU\�QRLV\�VLJQDO�ZKLFK�
FRXOG�EH�GHVFULEHG�DV�ુSLDQR�QRLVHૂ��LW�VWLOO�UHWDLQV�D�SLDQR�OLNH�TXDOLW\���,�WKHQ�XWLOLVH�WKH�
ુSLDQR�QRLVHૂ�DV�LQSXW�LQ�V\QWKHVLV�DOJRULWKPV�ZKLFK�ILOWHU�LW�XVLQJ�VHYHUDO�WHFKQLTXHV��7KH�
ુSLDQR�QRLVHૂ�LV�YHU\�GLIIHUHQW�WR�RWKHU�W\SHV�RI�QRLVH�JHQHUDWHG�XVLQJ�FODVVLF�V\QWKHVLV�
WHFKQLTXHV� LQ� WKDW� LWV�VSHFWUDO� IOX[� LV�FRQVWDQWO\�FKDQJLQJ�DQG� LWV� UDWH�DQG�DPRXQW�RI�
FKDQJH� LV� IDLUO\� LUUHJXODU�� $GGLWLRQDOO\�� WKH� OLYH� HOHFWURQLFV� SHUIRUPHU� FDQ� FKDQJH� WKH�
VRQLF�TXDOLWLHV�RI�WKH�ુSLDQR�QRLVHૂ�઼�DQG�WKHUHIRUH�DOVR�FKDQJH�LWV�VSHFWUDO�IOX[�઼�E\�DOWHU�
LQJ�WKH�LQWHUSRODWLRQ�WLPH�RI�WKH�OLYH�DXGLR�VLJQDOV�FRPLQJ�IURP�WKH�SLDQLVWV��6RPH�RI�WKH�
‘e-tudes’�LQ�WKHLU�ILQDO�UHVXOW��WKH�RXWSXW�GLIIXVHG�WKURXJK�WKH�VSHDNHUV��DUH�FRPSRVHG�
H[FOXVLYHO\�XVLQJ�V\QWKHVLV�DOJRULWKPV�ZKLFK�XVH�WKH�ુSLDQR�QRLVHૂ�DV�LQSXW��$W�WKH�VDPH�
WLPH�� LQ� WKH� LQVWDOODWLRQ� YHUVLRQ�� WKH� DXGLHQFH� FDQ� OLVWHQ� WKURXJK� KHDGSKRQHV� WR� WKH�
GLIIHUHQW�RXWSXWV�DW�GLIIHUHQW�GHJUHHV�RI�SURFHVVLQJ�઼�IRU�LQVWDQFH��RQH�RI�WKH�KHDGSKRQH�

��,Q�WKH�SUHYLRXV�SHUIRUPDQFHV�RI�E-tudes��,�KDYH�SHUIRUPHG�WKH�OLYH�HOHFWURQLFV�SDUW�P\VHOI�
��:KDW�,�PHDQ�E\�LQWHUSRODWLRQ�LV�D�WUDQVIRUPDWLRQ�RI�RQH�VRXQG�WR�DQRWKHU�WKURXJK�D�
SURFHVV�WKDW�GRHV�QRW�QHFHVVDULO\�ILW�WKH�GHVFULSWLRQ�RI�ુPRUSKLQJ �ૂ
��(DFK�VLJQDO�LV�LQWHUSRODWHG�ZLWK�WKH�RWKHU�E\�JUDGXDOO\�SLWFK�VKLIWLQJ�RQH�VLJQDO�GRZQ�
IRXU�RFWDYHV�DQG�IDGLQJ�RXW�LWV�YROXPH�JUDGXDOO\��ZKLOH�DW�WKH�VDPH�WLPH�LQWURGXFLQJ�WKH�
QH[W�VLJQDO�ZKLFK�ZRXOG�EH�SLWFK�VKLIWHG�IRXU�RFWDYHV�GRZQ�DQG�JUDGXDOO\�WUDQVSRVLQJ�LW�
XS�XQWLO�LWV�RULJLQDO�SLWFK��DQG�E\�JUDGXDOO\�IDGLQJ�LW�LQ�
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RXWSXWV�FRQVLVWV�HQWLUHO\�RI�PDWHULDO�JHQHUDWHG� IURP�WKH� LQWHUSRODWLRQ�RI�études��ZKLOH�
DQRWKHU�RQH�UHYHDOV�WKH�ુSLDQR�QRLVH �ૂ�,Q�FHUWDLQ�KHDGSKRQH�RXWSXWV�WKH�RULJLQDO�DSSURSUL�
DWHG�VRXUFHV��WKH�études�DQG�WKH�PDGULJDOV�E\�*HVXDOGR��DOVR�DSSHDU�FORVHU�WR�WKHLU�RULJL�
QDO�IRUP��7KH�DOJRULWKPV�WKDW�FRQWURO�WKH�RYHUDOO�SURFHVV�KDYH�JHQHUDWLYH�HOHPHQWV�઼ �HDFK�
WLPH�WKH\�DUH�SHUIRUPHG��WKH\�JHQHUDWH�GLIIHUHQW�UHVXOWV��7KH�JHQHUDWLYH�FKDUDFWHULVWLFV�
RI� WKH� DOJRULWKPV�� WKH� YDU\LQJ� LQFRPLQJ� GDWD� IURP� WKH� OLYH� SHUIRUPDQFHV� �WKH�études�
FKRVHQ�E\�WKH�SLDQLVWV�FKDQJH�IRU�HDFK�SHUIRUPDQFH�RI�E-tudes��DQG�WKH�LQFRPLQJ�0LGL�
GDWD�IURP�WKH�PDGULJDOV�YDULHV�HDFK�WLPH�WKH\�DUH�SHUIRUPHG��DV�ZHOO�DV�WKH�LPSURYLVD�
WRU\�HOHPHQWV�LQ�WKH�OLYH�HOHFWURQLFV�SHUIRUPHU
V�SDUW��PDNHV�E-tudes�DQ�HOHFWURQLF�FRP�
SRVLWLRQ�WKDW�FKDQJHV��ERWK�LQ�FRQWHQW�DQG�SHUIRUPDQFH��HDFK�WLPH�WKDW�LW�LV�SUHVHQWHG��
ZKLOH�DOVR�PDLQWDLQLQJ�FHUWDLQ�HOHPHQWV�WKDW�LGHQWLI\�LW�DV�WKH�VDPH�FRPSRVLWLRQ�

E-tude I

E-tude�,�LV�EDVHG�RQ�WKH�ILUVW�PDGULJDO�RI�*HVXDOGR
V�6L[WK�%RRN�RI�0DGULJDOV�FDOOHG�
ૅ6H�OD�PLD�PRUWH�EUDPL��,Q�E-tude ,��ુ SLDQR�QRLVHૂ�LV�ILOWHUHG�LQ�GLIIHUHQW�ZD\V�XVLQJ�YDULRXV�
VXEWUDFWLYH�V\QWKHVLV�DOJRULWKPV��6HYHUDO�DOJRULWKPV�WDNH�WKH�OLYH�HOHFWURQLFV�SHUIRUPHU
V�
YRLFH�UHDGLQJ�WKH�ZRUGV�RI�WKH�PDGULJDO�DV�LQSXW�WR�ILOWHU�WKH�ુSLDQR�QRLVHૂ�XVLQJ�GLIIHUHQW�
ILOWHULQJ�WHFKQLTXHV��7KH�PRVW�SURPLQHQW�ILOWHULQJ�WHFKQLTXHV�XVLQJ�WKH�YRLFH�DV�LQSXW�DUH�
YRFRGLQJ��XVLQJ�D�YDULDWLRQ�RI�WKH�ુFODVVLFૂ�YRFRGHU�DOJRULWKP��DQG�D�EDQG�SDVV�ILOWHU�ZLWK�
YDULDEOH�4�WKDW�H[WUDFWV�WKH�VSHFWUDO�FRQWRXU�RI�WKH�VLJQDO��WKURXJK�))7�DQDO\VLV��WR�GHWHU�
PLQH�WKH�EDQGZLGWK�DQG�FHQWHU�IUHTXHQF\�RI�WKH�ILOWHU��7KH�PLFURSKRQH�VLJQDO�LV�DOVR�XVHG�
IRU�RQVHW�GHWHFWLRQ��DQG�WKH�OLYH�HOHFWURQLFV�SHUIRUPHU�PD\�WULJJHU�GLIIHUHQW�SHUFXVVLYH�
VRXQGV��JHQHUDWHG�E\�ILOWHULQJ�EXUVWV�RI�ુSLDQR�QRLVHૂ�DW�GLIIHUHQW�IUHTXHQF\�UDQJHV��ZLWK�
KLV�KHU�YRLFH��6SHFWUDO�JDWLQJ��DQ�))7�WHFKQLTXH�ZKLFK�LJQRUHV�WKH�IUHTXHQF\�ELQV�ZKLFK�
KDYH�PDJQLWXGHV�EHORZ�D�FHUWDLQ�WKUHVKROG��RI�D�OLPLWHG�IUHTXHQF\�UDQJH�RI�WKH�ુSLDQR�
QRLVHૂ�LV�DQRWKHU�WHFKQLTXH�XVHG�WR�LVRODWH�WKH�VWURQJHVW�IUHTXHQFLHV�LQ�D�VSHFLILHG�UDQJH�
઼� WKH�UHVXOWLQJ� IUHTXHQFLHV�DUH�XVHG�DV�SLWFKHG�PDWHULDO� WKDW� LV�SUHVHQWHG�HLWKHU� LQ� LWV�
QDWXUDO�VLQXVRLGDO�TXDOLW\��SURPLQHQWO\�LQ�WKH�KLJK�IUHTXHQFLHV��RU�WKHVH�IUHTXHQFLHV�DUH�
PDSSHG�LQWR�0LGL�QRWHV�ZKLFK�WULJJHU�WKH�PHFKDQLFDO�SLDQR��PRVWO\�XVLQJ�LWV�ORZHU�UDQJH���
$W�WKH�VDPH�WLPH��DOO�SLWFKHG�PDWHULDO��LQFOXGLQJ�WKH�FHQWHU�IUHTXHQF\�RI�VRPH�ILOWHUHG�
VRXQGV�� LV� DOWHUHG� RU� GHILQHG�E\� WKH�0LGL� QRWH� LQIRUPDWLRQ� UHFHLYHG� IURP� WKH� SLDQLVWV�
SHUIRUPLQJ�WKH�PDGULJDO� �WXQHG� LQ� MXVW� LQWRQDWLRQ���7KH�G\QDPLFV�IRU�WKHVH�VRXQGV�DUH�
VKDSHG�E\�WKH�0LGL�YHORFLW\� IURP�WKH�SHUIRUPDQFH�RI�*HVXDOGR��$W� WKH�VDPH�WLPH��WKH�
GLIIHUHQW�OD\HUV�RI�VRXQG�DUH�PRGLILHG�VXFK�WKDW�WKH\�KDYH�D�VLPLODU�SKUDVH�VWUXFWXUH�WR�
WKH�PDGULJDO�઼�WKH�OD\HUV�VWDUW�DQG�HQG�DW�WKH�VDPH�SRLQW�LQ�WLPH�DV�WKH�PDGULJDO���7KH�
0LGL�QRWH�LQIRUPDWLRQ��PRVWO\�QRWH�RQ�PHVVDJHV��EXW�QRW�H[FOXVLYHO\��DW�WLPHV�DOVR�WULJJHU�
GLIIHUHQW� VRXQGV� JHQHUDWHG� WKURXJK� D� FRPELQDWLRQ� RI� ILOWHUHG� ુSLDQR� QRLVHૂ� DQG� GDWD�
GHULYHG�IURP�DQDO\VLV�RI�SOXQGHUHG�UHFRUGLQJV��$�FRPPRQ�WHFKQLTXH�XVHG�LQ�E-tudes WR�
PDNH� V\QWKHWLF� VRXQGV� VRXQG� PRUH� LPSHUIHFW� RU� ુQDWXUDOૂ� VRXQGLQJ� LV� WR� PRGLI\� WKH�
V\QWKHVLVHG�VRXQG�DFFRUGLQJ�WR�WKH�H[WUDFWHG�IXQGDPHQWDO�RI�D�UHFRUGHG�LQVWUXPHQWDO�RU�
YRFDO�VRXQG�઼�WKH�V\QWKHWLF�VRXQG�EHFRPHV�PRUH�LUUHJXODU�DQG�WKHUHIRUH�VRXQGV�PRUH�
ુQDWXUDOૂ�GXH�WR�WKH�LPSHUIHFWLRQ�LW�LQKHULWV�IURP�WKH�LQVWUXPHQWDO�RU�YRFDO�VRXQG��$QRWKHU�

8�7KLV�W\SH�RI�SHUIRUPDQFH�FRXOG�EH�GHVFULEHG�DV�WLPH�VSHFLILF��JHQHUDWLYH�DQG�LQGHWHU�
PLQDWH� 

��,�XVH�WKLV�WHFKQLTXH�LQ�PDQ\�RI�P\�FRPSRVLWLRQV��,�SOXQGHU�WKH�SKUDVH�VWUXFWXUH�RI�DQ�
H[LVWLQJ�SLHFH�RI�PXVLF�WR�JHQHUDWH�WKH�EOXHSULQW�IRU�D�QHZ�FRPSRVLWLRQ��,�DOVR�ZURWH�D�
FRPSXWHU�SURJUDPPH�WKDW�DXWRPLVHV�WKLV�SURFHVV�DQG�JHQHUDWHV�D�YLVXDO�UHSUHVHQWDWLRQ�
RI�SKUDVH�VWUXFWXUH�XVLQJ�D�0LGL�)LOH�DV�LQSXW�
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WHFKQLTXH�,�XVH�WR�PDNH�V\QWKHVLV�DOJRULWKPV�VRXQG�PRUH�ુLQVWUXPHQWDOૂ�LV�E\�GHULYLQJ�
KDUPRQLF� VWUXFWXUHV� �WKH� IXQGDPHQWDO� DQG� SDUWLDOV� RI� D� VRXQG�� IURP� ))7� DQDO\VLV� RI�
UHFRUGLQJV�RI�WKH�LQVWUXPHQWV�,�ZDQW�WR�DSSUR[LPDWH��,Q�E-tude I��,�JHQHUDWH�VRXQGV�XVLQJ�
WKHVH�WHFKQLTXHV�WR�DSSUR[LPDWH�VRXQGV�ZLWK�VLPLODU�FKDUDFWHULVWLFV�WR�D�FHOHVWD��VHYHUDO�
SHUFXVVLRQ�LQVWUXPHQWV��WR�D�YRFDO�PHORG\��KLJK�ERZHG�VWULQJ�KDUPRQLFV��HWF��,�DOVR�XVH�
))7� WR� FRPELQH� VSHFWUD� EHWZHHQ� WKH� LQVWUXPHQWDO� UHFRUGLQJV� DQG� WKH� ુSLDQR� QRLVH �ૂ�
E-tude�,�VWDUWV�ZLWK�D�IDLUO\�ુDEVWUDFWૂ�VRXQG�ZRUOG�઼�IXUWKHU�UHPRYHG�IURP�UHFRJQL]DEOH�
ુWUDGLWLRQDOૂ�LQVWUXPHQWV�RU�PXVLF�JHQUHV�DQG�LQFOXGLQJ�VRXQGV�WKDW�DUH�PRUH�QRLVH�WKDQ�
SLWFK�EDVHG�઼�JUDGXDOO\�WUDQVIRUPLQJ�LQWR�D�PRUH�ુUHIHUHQWLDOૂ�VRXQG�ZRUOG��PDGH�XS�RI�
SLWFKHG�VRXQGV��SHULRGLF�UK\WKPV��PRUH�LGHQWLILDEOH�VRXQGV�PRGHOHG�RQ�H[LVWLQJ�LQVWUX�
PHQWV�DQG�SLWFK�PDWHULDO� WKDW� LV�PRUH� UHIHUHQWLDO� WR�RWKHU�PRUH� UHFRJQL]DEOH�PXVLFDO�
JHQUHV��7KH�SURFHVV�RI�WUDQVIRUPDWLRQ�FXOPLQDWHV�ZLWK�WKH�HPHUJHQFH�RI�D�SURPLQHQW�
PHORG\��GULYHQ�E\�WKH�))7)LOWHU��ILOWHULQJ�ુSLDQR�QRLVHૂ�DQG�IROORZLQJ�WKH�PHORGLF�FRQWRXU�
RI�D�SOXQGHUHG�UHFRUGLQJ�RI�D�YRFDO�VRXQG��UHVXOWLQJ�LQ�PXVLF�WKDW�LV�UHPLQLVFHQW�RI�D�VRQJ�
�RU�DULD��ZLWK�DQ�RVWLQDWR�RI�YHU\�VLPSOH�UK\WKPLF�SDWWHUQV�

E-tude II

E-tude II�XVHV�ૅ%HOW¢�SRL�FKH�W
DVVHQWL��WKH�VHFRQG�PDGULJDO�LQ�WKH�ERRN��DV�WKH�
FRQWURO�VWUXFWXUH�RI�WKH�FRPSXWHU�SURFHVVLQJ��,Q�WKLV�ુe-tude’��WKH�UROH�RI�WKH�ુSLDQR�QRLVHૂ�
LV�UHGXFHG�RQO\�WR�D�VRXUFH�RI�QRLVH�ZLWKLQ�SK\VLFDO�PRGHOLQJ�V\QWKHVLV�DOJRULWKPV��ZKLFK�
FUHDWH� VRXQGV� UHPLQLVFHQW� RI� LQVWUXPHQWDO� VRXQGV�� 7KHVH� VRXQGV� LQFOXGH� WKH� KLJK�
IUHTXHQF\�VRXQG�EDVHG�RQ�D�SK\VLFDO�PRGHO�RI�D�ERZHG�VWULQJ�ZKLFK�HQGHG�(�WXGH�,��WKLV�
WLPH�FKDQJLQJ�LQ�SLWFK�PRUH�JUDGXDOO\�DQG�JOLGLQJ�WKURXJK�ZKDW�VRXQGV�OLNH�D�YDULDWLRQ�RI�
WKH�PDLQ�PHORG\�RI�WKH�ુVRQJૂ�ZLWK�ZKLFK�E-tude I�FXOPLQDWHV��7KH�DOJRULWKPV�JHQHUDWH�
VRXQGV�UHPLQLVFHQW�RI�SOXFNHG�VWULQJV��SHUFXVVLRQ�DQG�ZLQG�LQVWUXPHQWV�EDVHG�RQ�SK\VL�
FDO�PRGHOV�RI�.RUHDQ�LQVWUXPHQWV��7KH�ુSOXFNHG�VWULQJૂ�VRXQGV��IRU�LQVWDQFH��DUH�JHQHU�
DWHG�XVLQJ�D�YDULDWLRQ�RI� WKH�.DUSOXV�6WURQJ�SOXFNHG�VWULQJ�DOJRULWKP�XVLQJ�D�EXUVW�RI�
ુSLDQR�QRLVHૂ� DV� LWV� H[FLWDWLRQ�DQG�DOWHULQJ� LW� LQ� IUHTXHQF\�DQG�DPSOLWXGH� WKURXJK� WKH�
H[WUDFWHG� IXQGDPHQWDO� RI� D� UHFRUGLQJ� RI� D� SOXFNHG� Geomungo� �.RUHDQ� LQVWUXPHQW��
VWULQJ��,Q�DGGLWLRQ�WR�WKH�VRXQGV�JHQHUDWHG�E\�WKH�V\QWKHVLV�DOJRULWKPV��WKH�PHFKDQLFDO�
SLDQR�SURGXFHV�SLWFKHG�PDWHULDO�FRQVLVWLQJ�RI�DVFHQGLQJ�DUSHJJLRV�JHQHUDWHG�WKURXJK�
WKH�DQD\OLVLV�RI�YRZHO�VRXQGV��SLWFK�PDWHULDO�LV�JHQHUDWHG�WKURXJK�ZKDW�&ODUHQFH�%DUORZ�
FDOOV�synthrumentation� �%DUORZ����������ZKLFK� WKH� OLYH�HOHFWURQLFV�SHUIRUPHU�YRFDOLVHV�
LQWR�WKH�PLFURSKRQH��7KH�SURPLQHQW�PHORGLF�VRXQG�WKDW�HPHUJHV�RQ�LWV�RZQ�DW�DSSUR[L�
PDWHO\�WKH�PLGGOH�RI�E-tude II��LV�JHQHUDWHG�WKURXJK�D�FRPELQDWLRQ�RI�ુFODVVLFૂ�ILOWHULQJ�
WHFKQLTXHV� �EDQG� SDVV�� KLJK� SDVV�� G\QDPLF� EDQN� RI� UHVRQDWRUV�� HWF��� ZKLFK� ILOWHU� WKH�
ુSLDQR�QRLVHૂ�WR�WU\�WR�HPXODWH�D�ુZLQG�LQVWUXPHQW�ZLWK�YRFDO�FKDUDFWHULVWLFV �ૂ�7KH�DWWDFN�
DQG�UHOHDVH�HQYHORSHV�RI�WKLV�VRXQG�DUH�GHULYHG�IURP�D�UHFRUGLQJ�RI�D�UHFRUGHU�DQG�DIWHU�
WKH�VRXQG�LV�UHOHDVHG��D�KLJK�IUHTXHQF\�QRLVH�UHPLQLVFHQW�RI�KXPDQ�EUHDWKLQJ�IROORZV�
�WKH�IUHTXHQF\�UDQJH�RI�WKH�QRLVH�ZDV�PDSSHG�DSSUR[LPDWHO\�WR�WKH�IUHTXHQF\�UDQJH�RI�
D�SHUVRQ
V�EUHDWKLQJ�LQ�VRXQG���7KLV�ુYLUWXDO�LQVWUXPHQWૂ�SOD\V�D�PHORG\�WKDW�LV�SOXQGHUHG�
IURP�D�UHFRUGLQJ�RI�Gagok ઼�D�WUDGLWLRQDO�IRUP�RI�.RUHDQ�YRFDO�PXVLF��$IWHU�D�EULHI�VROR�
VHFWLRQ�� DQ� HQVHPEOH� RI� ુYLUWXDO� LQVWUXPHQWVૂ� MRLQV� WKH� PHORGLF� VRXQG� DQG� HPXODWHV�
PXVLF�UHPLQLVFHQW�RI�Gagok�઼� LQFOXGLQJ�WZR� ુYLUWXDO� LQVWUXPHQWVૂ� �RQH�RI� WKHP�VRXQGV�
PRUH�ુVLQXVRLGDOૂ�DQG�WKH�RWKHU�VRXQGV�FORVHU�WR�D�UHHG�LQVWUXPHQW��WKDW�SOD\�WKH�PHORG\�
ZLWK�VOLJKW�GHYLDWLRQV�LQ�WLPLQJ�DQG�WXQLQJ��7KHVH�GHYLDWLRQV�DUH�GULYHQ�E\�D�JHQHUDWLYH�
DOJRULWKP��PHDQLQJ�WKDW�HDFK�WLPH�WKDW�E-tude II� LV�SHUIRUPHG��WKH�PHORGLF�GHYLDWLRQV�
YDU\��WKDW�LV�GHVLJQHG�WR�HPXODWH�WKH�W\SHV�RI�LPSURYLVHG�PHORGLF�HODERUDWLRQV�IRXQG�LQ�
RULJLQDO�Gagok�� 'XULQJ� WKH� GXUDWLRQ� RI� E-tudes II�� WKH� UDWH� DW� ZKLFK� VSRUDGLF� HYHQWV�
�SOXFNHG� VWULQJV�� SHUFXVVLRQ� LQVWUXPHQWV� DQG�PHFKDQLFDO� SLDQR� DUSHJJLRV�� WDNH� SODFH�
JUDGXDOO\�EHFRPHV�IDVWHU�DQG�WKH�HYHQWV�WKHPVHOYHV�EHFRPH�PRUH�DFWLYH�DQG�XQSUHGLFW�
DEOH��IRU�LQVWDQFH�WKH�PHFKDQLFDO�SLDQR�DUSHJJLRV�EHFRPH�IDVWHU�DQG�ZLWK�PRUH�QRWHV�
DQG�WKHLU�GLUHFWLRQ�VWDUWV�FKDQJLQJ�UDQGRPO\�DV�WKH\�EHFRPH�PRUH�DFWLYH���XQWLO�WKH\�DUH�
VTXDVKHG�DJDLQVW�HDFK�RWKHU�DQG�EHFRPH�FOXWWHUHG�DW�WKH�HQG�RI�WKH�FRPSRVLWLRQ�
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E-tude III

E-tude III�LV�EDVHG�RQ�WKH�WKLUG�PDGULJDO�E\�*HVXDOGR�FDOOHG�ૅ7X�SLDQJL��R�ILOOL�PLD��
7KLV�ુH�WXGHૂ�RSSRVHV�V\QWKHVLVHG�SLWFKHG�VRXQGV�ZLWK�D�VWURQJ�IXQGDPHQWDO�IUHTXHQF\�
�VRPH�RI�WKHP�VRXQG�DOPRVW�OLNH�VLQH�ZDYHV��DW�WKH�EHJLQQLQJ�ZLWK�WKH�ુSLDQR�QRLVHૂ�WKDW�
LV�UHYHDOHG�IRU�WKH�ILVW�WLPH�LQ�LWV�XQILOWHUHG�DQG�XQSURFHVVHG�IRUP�ODWHU�LQ�WKH�FRPSRVL�
WLRQ��7KH�SLWFKHG�VRXQGV�FRQVLVW�PDLQO\�RI�WKUHH�GLIIHUHQW�W\SHV�RI�VRXQGV��WZR�VXVWDLQHG�
VLQXVRLGDO�SLWFKHV��ુFHOHVWDૂ�VRXQGV�DQG�D�VLQJOH�GHVFHQGLQJ�DUSHJJLR�RI�ુSOXFNHG�VWULQJૂ�
VRXQGV��7KH�WZR�VLQXVRLGDO�SLWFKHV�VORZO\�FKDQJH�LQ�IUHTXHQF\��ILUVW�JUDGXDOO\�GHWXQLQJ�
DZD\�IURP�HDFK�RWKHU�DQG�ODWHU�FKDQJLQJ�GLUHFWLRQ�XQWLO�WKH\�VORZO\�DSSURDFK�HDFK�RWKHU��
SURGXFLQJ�EHDWLQJ�EHIRUH�PHUJLQJ�LQWR�WKH�VDPH�WRQH��7KH�ુ FHOHVWDૂ�VRXQGV�DUH�JHQHUDWHG�
LQ�WKH�VDPH�ZD\�DV�WKH�RQHV�WKDW�ZHUH�XVHG�LQ�E-tude I �JHQHUDWHG�IURP�ILOWHUHG�ુSLDQR�
QRLVHૂ��DQG�GHULYH�WKHLU�SLWFK�PDWHULDO�IURP�VSHFWUDO�GDWD��WKURXJK�V\QWKUXPHQWDWLRQ��RI�
WKH� DXGLR� VLJQDO� RI� MXVW� RQH� RI� WKH� SLDQLVWV� SOD\LQJ� «WXGHV�� 7KHLU� UK\WKP� LV� WULJJHUHG�
WKURXJK�RQVHW�GHWHFWLRQ�RI�WKH�OLYH�PLFURSKRQH�VLJQDO��WKH�YRLFH�RI�WKH�OLYH�HOHFWURQLFV�
SHUIRUPHU�UHDGLQJ�WKH�WH[W�RI�WKH�PDGULJDO���7KH�GHVFHQGLQJ�DUSHJJLR�RI�ુSOXFNHG�VWULQJૂ�
VRXQGV�઼�ZKLFK�KDSSHQV�RQO\�RQFH�DQG�LV�UHPLQLVFHQW�RI�WKH�PHFKDQLFDO�SLDQR�DUSHJJLRV�����������
LQ�E-tude II�઼�LV�JHQHUDWHG�WKURXJK�WKH�VDPH�.DUSOXV�6WURQJ�DOJRULWKP�XVHG�LQ�(�WXGH�,,��
EXW�LQVWHDG�RI�XVLQJ�D�SOXQGHUHG�UHFRUGLQJ�RI�D�Geomungo��LW�XVHV�D�UHFRUGLQJ�RI�D�KDUS��
7KH�ુSLDQR�QRLVHૂ�LV�ILUVW�UHYHDOHG�DV�VKRUW�SHUFXVVLYH�VRXQGV��WKH�ુSLDQR�QRLVHૂ�LV�ILOWHUHG�
VR�WKDW�LW�VRXQGV�OLNH�IRRWVWHSV��WULJJHUHG�E\�WKH�OLYH�HOHFWURQLFV�SHUIRUPHU�ZLWK�WKH�0LGL�
FRQWUROOHU�DW�SHULRGLF�LQWHUYDOV��7KHQ�LW�LV�UHYHDOHG�DV�ILOWHUHG�QRLVH�LQ�WKH�KLJK�IUHTXHQFLHV�
DQG�ODWHU�LQ�WKH�ORZ�IUHTXHQFLHV�઼�WKH�ILOWHUHG�QRLVH�RULJLQDWHV�IURP�D�VHOHFWLRQ�RI�))7�ELQV�
RI�ુSLDQR�QRLVH �ૂ�,Q�E-tude III��WKHUH�LV�D�VORZ�WUDQVLWLRQ�EHWZHHQ�SLWFKHG�VRXQGV�DQG�ુSLDQR�
QRLVH �ૂ�ZKLFK�JUDGXDOO\�EHFRPHV�GRPLQDQW�DV�WKH�VSHFWUXP�LV�JUDGXDOO\� ILOOHG�ZLWK�))7�
ELQV�઼�FXOPLQDWLQJ� LQ� WKH�FRPSOHWH� IUHTXHQF\�VSHFWUXP�RI� ુSLDQR�QRLVHૂ�EHLQJ�GLIIXVHG�
HTXDOO\�RYHU�WKH�VSHDNHUV��$W�WKH�HQG��WKH�ુSLDQR�QRLVHૂ�YDQLVKHV�FRPSOHWHO\�LQ�D�PDWWHU�
RI�VHFRQGV��WKURXJK�WKH�UHYHUVH�))7�SURFHVV��IROORZHG�E\�VLOHQFH��DQG�D�VHULHV�RI�VSRUDGLF�
DQG�DJJUHVVLYH�EXUVWV�RI�FOXVWHUV�SOD\HG�E\�WKH�PHFKDQLFDO�SLDQR�DQG�E\�VKRUW�SKUDVHV�RI�
VLQXVRLGDO� VRXQGV� DQG� V\QWKXUPHQWLVHG� SLDQR� FKRUGV� UHYHDOLQJ� KDUPRQLHV� IURP� WKH�
«WXGHV��

E-tude IV

E-tude IV�GHULYHV�LQIRUPDWLRQ�IURP�WKUHH�PDLQ�VRXUFHV��*HVXDOGR
V�IRUWK�PDGULJDO�FDOOHG�
ૅ5HVWD�GL�'DUPL�1RLD��WKH�«WXGHV�FKRVHQ�E\�WKH�SLDQLVWV�DQG�VHYHUDO�DSSURSULDWHG�UHFRUG�
LQJV�RI�PXVLF�E\�0EXWL�3\JPLHV��Mbuti Pygmies of Ituri Rainforest,��������3LWFKHG�PDWHULDO�
LV�GHULYHG�IURP�WKHVH�UHFRUGLQJV�XVLQJ�WZR�FRPSXWHU�SURJUDPPHV��D�YHFWRU�EDVHG�DOJR�
ULWKP�WKDW�UHGXFHV�VSHFWUDO�LQIRUPDWLRQ�IURP�63($5��.OLQJEHO��������WR�SURGXFH�0LGL�)LOHV�
�5HXEHQ��������DQG�D�UHDO�WLPH�SDUWLDO�WUDFNHU��5HXEHQ���������7KH�UHVXOWV�IURP�WKH�GLIIHU�
HQW�W\SHV�RI�DQDO\VLV�DUH�WKHQ�VHOHFWHG�DQG�FRPELQHG�DFFRUGLQJ�WR�WKH�GHVLUHG�PXVLFDO�
RXWFRPH�DQG�VWRUHG�DV�0LGL�QRWH�GDWD��7KH�VSHFWUDO�GDWD�RI�WKH�«WXGHV�LV�FRPELQHG�ZLWK�
WKH�FROOHFWHG�GDWD�IURP�WKH�3\JP\�PXVLF�UHFRUGLQJV�DQG�WKH�UHVXOW� LV�PRGLILHG�E\�WKH�
PHORGLF�DQG�KDUPRQLF�PDWHULDO�IURP�WKH�PDGULJDO��7KH�0LGL� LQIRUPDWLRQ�UHVXOWLQJ�IURP�
WKLV� SURFHVV� LV� UHDOLVHG� E\� WKH� 'LVNODYLHU�� ZKLFK� LV� WKH� RQO\� VRXUFH� SURGXFLQJ� VRXQG��
EHFRPLQJ�WKH�ુYLUWXDOૂ�VRORLVW�RI�E-tude IV��$W�VRPH�SRLQWV��WKH�PHORGLF�FRQWRXU�IURP�WKH�
GLIIHUHQW�YRLFHV�IURP�WKH�*HVXDOGR�LV�XVHG�WR�PRGLI\�WKH�WHPSR�RI�WKH�GLIIHUHQW�OD\HUV�RI�
WKH�0LGL�QRWH�GDWD�GHULYHG�IURP�WKH�3\JP\�PXVLF�઼�LI�WKH�VKDSH�RI�PHORG\�JRHV�XS��WKH�
WHPSR�SURJUHVVLYHO\�EHFRPHV�IDVWHU�DQG�LI�WKH�PHORG\�JRHV�GRZQ��WKH�WHPSR�EHFRPHV�
VORZHU�� ,Q�DGGLWLRQ��FHUWDLQ�DOJRULWKPLF�FRPSRVLWLRQ�VWUDWHJLHV�DUH�XVHG� WR�SURFHVV� WKH�
ILQDO�UHVXOW�઼�IRU�H[DPSOH��VWRFKDVWLF�PHWKRGV�DUH�XVHG�WR�FRQWURO�QRWH�GHQVLW��\�E\�JUDGX�
DOO\�ILOWHULQJ�QRWHV�LQ�DQG�RXW��E-tude IV�XVHV�GDWD�RI�WKUHH�UHFRUGLQJV�RI�3\JP\��PXVLF��
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ZKLFK�DW�WKH�VDPH�WLPH�UHSUHVHQW�WKUHH�VHFWLRQV�RI�WKH�FRPSRVLWLRQ��7KH�ILUVW�VHFWLRQ�LV�
EDVHG�RQ�D�VRQJ�IRU�WKH�molimo�ULWXDO��ZKLFK�LV�FHOHEUDWHG�RQ�VSHFLDO�RFFDVLRQV�VXFK�DV�
WKH�GHDWK�RI�DQ�LPSRUWDQW�PHPEHU�RI�WKH�WULEH�DQG�LV�PHDQW�WR�ZDNH�XS�WKH�IRUHVW�IURP�
WKH�VOHHS�ZKLFK� LV�DOORZLQJ�EDG� WKLQJV� WR�KDSSHQ� WR� LWV�FKLOGUHQ� �0XNHQJH���������7KH�
PLGGOH�VHFWLRQ�LV�EDVHG�RQ�D�UHFRUGLQJ�RI�D�PXVLFDO�ERZ�SOD\HG�E\�D�Mbuti�S\JP\����ZKLFK�
PRUSKV�LQWR�WKH�ODVW�VHFWLRQ��GHULYHG�IURP�D�UHFRUGLQJ�RI�KXQWHUV�VLJQDOLQJ��VKRXWLQJ�DQG�
EHDWLQJ���

CONCLUSION

E-tudes�LV�D�VHW�RI�FRPSRVLWLRQV�WKDW�H[SORUHV�D�W\SH�RI�OLYH�HOHFWURQLFV�SHUIRUPDQFH�
ZKLFK�DWWHPSWV�WR�HVWDEOLVK�QHZ�UHODWLRQVKLSV�EHWZHHQ�SHUIRUPHU��FRPSRVHU�DQG�DXGL�
HQFH�� ,W� HVWDEOLVKHV� DW� GLIIHUHQW� WLPHV� ERWK� LQWHUDFWLYH� DQG� LQWHUSDVVLYH� �ĿLŀHN�� ������
3KDOOHU��������UHODWLRQVKLSV�EHWZHHQ�WKH�SHUIRUPHU�DQG�WKH�WHFKQRORJLFDO�REMHFWV�DV�ZHOO�
DV� EHWZHHQ� WKH�PXVLFLDQV� DQG� WKH� DXGLHQFH�� ,W� DOVR� VHHNV� WR� HVWDEOLVK� QHZ� IRUPV� RI�
H[FKDQJH�EHWZHHQ�FRPSRVHU�DQG�SHUIRUPHUV�DV�ZHOO�DV�EHWZHHQ�WKH�SHUIRUPHUV�ZLWKLQ�
DQ�HQVHPEOH��E-tudes�FRPELQHV�WKH�XVH�RI�OLYH�HOHFWURQLFV��LPSURYLVDWLRQ��UHDO�WLPH�FRP�
SXWDWLRQ�DQG�JHQHUDWLYH�PXVLF�WR�FUHDWH�D�UHVXOW�ZKLFK�LV�XQIL[HG��UHVSRQVLYH�DQG�ZKLFK�
FKDQJHV� IRU�HDFK�SHUIRUPDQFH�RI� WKH�ZRUN��$GGLWLRQDOO\��E-tudes�DWWHPSWV� WR� ILQG�QHZ�
ZD\V�WR�DSSURDFK�WKH�SURFHVV�RI�DSSURSULDWLRQ�XVLQJ�UHDO�WLPH�WHFKQRORJLHV�DQG�LGLRV\Q�
FUDWLF�PXVLFDO�VWUDWHJLHV��)LUVW��LW�SOXQGHUV�OLYH�SHUIRUPDQFHV�RI�H[LVWLQJ�PXVLF��XVLQJ�WKHLU�
DXGLR�DQG�0LGL�VLJQDOV�DV�EXLOGLQJ�EORFNV�IRU�PXOWLSOH�PXVLFDO�UHVXOWV��H[SORULQJ�WKH�QRWLRQ�
RI�real-time plunderphonics�� ,W�DOVR�DSSURSULDWHV�PLFUR�DQG�PDFUR�HOHPHQWV�RI�QRWDWHG�
PDWHULDO��UHFRUGLQJV�DQG�OLYH�VLJQDOV�DV�ZHOO�DV�WUHDWLQJ�WKH�PXVLFDO�VRXUFHV�DW�YDU\LQJ�
GHJUHHV�RI�SURFHVVLQJ��DIIHFWLQJ�RXU�DELOLW\�WR�UHFRJQLVH�WKH�RULJLQDO�VRXUFH��)LQDOO\��WKH�
VRXUFHV�IURP�ZKLFK�E-tudes�DSSURSULDWHV�DUH��XQOLNH�FODVVLF�plunderphonics�� LQGHWHUPL�
QDWH��OHVV�IDPLOLDU��REVFXUH�RU�H[RWLF��PXVLF�IURP�SODFHV�IDU�UHPRYHG�IURP�ZHVWHUQ�FXOWXUH�
�.RUHDQ� WUDGLWLRQDO� YRFDO�PXVLF�� 3\JP\�0XVLF��� HDUO\�PXVLF� �*HVXDOGR�PDGULJDOV��� SRS�
PXVLF� IDU� IURP� WKH�PDLQVWUHDP�RI� FRQVXPHU� FXOWXUH� DQG�XQVSHFLILHG� «WXGHV� IURP� WKH�
UHSHUWRLUH�

 11.7UDFN����Ibid�
���7UDFN�����Mbuti Pygmies of Ituri Rainforest �������
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Piano Circus, an ensemble featuring six pianists: Kate Halsall, David Appleton, Adam 
Caird, Semra Kurutac, Helen Reid and Graham Rix, will perform the piece. They will 
be playing on Roland RD700 Stage Pianos. The composer, Federico Reuben, will join 
them performing live-electronics: laptops, midi-controllers, microphone and mixer. 
The ensemble will stay in their usual hexagonal formation but will be divided into two 
subgroups. Three pianists will choose etudes that are established in the piano reper-
toire (Chopin, Ligeti, etc.) and perform them whenever they want during the duration 
of the piece. They will be monitored individually through headphones. The other three 
pianists will perform together from the 6th book of Madrigals by Don Carlo Gesualdo 
da Venosa (1566-1613) and will be able to hear each other through headphone moni-
toring. The pianists playing the Gesualdo will send MIDI information to two laptops 
that will transform the audio signal from the etudes and schedule the digital signal 
processing events. The audience will not be able to hear in the room what the pianists 
are playing as the stage pianos do not produce an acoustic sound. The seventh 
performer -the composer himself- will speak the Madrigals' text through a micro-
phone and the spectral information from this signal will be used to process the final 
audio output and to trigger other sound events. The composer will also play a MIDI 
controller and will not have a fixed score, leaving space for an improvisational element 
within the human/computer interaction. Finally, through the analysis of all the inputs 
the computers will send MIDI messages to a Disklavier (mechanical piano) that will 
play the role of "virtual soloist" for the performance. In the room one will be able to 
hear the final result of the creative process of combining the simultaneous perfor-

Programme Notes:

E-tudes is simultaneously a performance and an installation. A single multilayered 
composition will be performed at various times over the course of the event. The 
audience will walk into, out of, and around the area surrounding the musicians and 
will have creative control over how they want to experience the performance. By 
choosing between listening to the speakers in the room or through headphones 
generating different outputs and distributed through the performance space, each 
member of the audience will fabricate their own version of the piece. E-tudes also 
challenges the audience by questioning traditional performance practice and creating 
a cognitive dissonance: what you see is not necessarily what you hear, and certainly 
not what your past experience leads you to expect. 
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mances in diverse arrangements. The headphones that will be spread through the 
performance space will portray the inner life of the performance sounding in the 
room and reveal the inner layers of computer processing as well as the appropriated 
compositions.

The music will be specifically composed for this event. Since the piece is conceived as 
an installation as well as a performance it is best suited to a space that encourages 
moving around and interacting with the work. In contrast to the concert hall, where 
the audience is locked to a single location, the space should promote interaction and 
invite the audience to pick up the headphones, which will be spread around. People 
should also be able to walk around and experience the piece from several locations 
and focus on various aspects of the different performances taking place. The venue 
for the event should offer all of these possibilities as well as it should give the oppor-
tunity to go out and re-enter the space during the duration of the event. One can 
argue that these elements are fundamental for a piece that seeks to form a relation-
ship with the listener and thus, it remains important that this event take place in this 
type of setting.

E-tudes questions the traditional role and relationships between performer, composer 
and listener and gives a unique and innovative approach to the use of “found objects”. 
The composer in this piece does not communicate with the performers by writing a 
score or by teaching them the music ‘by ear’ as in previous performance practice 
conventions. He even lets the performers decide which pieces to play within a given 
repertoire. Therefore, the creative role of the composer is not to provide the music 
the performer should play but rather, in Oswaldian terms, to plunder their audio 
signal. On the other hand, E-tudes differentiates itself from John Oswald’s plunder-
phonics in that the plundering occurs in a live situation and that makes the performer 
an accomplice in the process of appropriation (of themselves). In a way, since E-tudes 
appropriates several live performances simultaneously, it proposes the notion of 
plundering in real-time, or “Real-Time Plunderphonics”. It is therefore important that 
the event take place in a live situation, as the theatrical effect of being plundered will 
be evident visually in relationship to the audio. Consequently, the amount of process-
ing of the audio signals will be visible to the audience and the more processed the 
performances are, the more contrasting they will look in relationship to what is heard 
through the speakers. In E-tudes, this premise is consciously used to create a narra-
tive that navigates, in literary terms, between the ‘real’ (actual performance) and the 
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‘surreal’ (more extreme processed audio). In contrast with the acousmatic tradition 
(music presented through loudspeakers in a fixed medium where the sound sources 
are not visible), the live performance makes the process of appropriation transparent 
to its audience as a result of the cognitive association between audio and visuals. In 
an acousmatic approach, a sound that is radically processed loses its characteristics 
and therefore the cognitive relationship between source and result may be lost. On 
the other hand, if the source is exposed visually in a live performance, the audience 
will have more audio/visual links and one may suppose that the audio processing 
could be even more extreme without losing the association with the source. 

Furthermore, E-tudes’ approach is atypical in relationship to plunderphonics or other 
music that borrows found material (for example, by musical quotation) in that plunder-
ing is not the central purpose of the creative process, but rather a tool for creating a 
new idiosyncratic audio/visual result. This difference is rather important since it 
addresses the question inherent in the ambivalence of plundering oneself to create 
something new as opposed to performing something new in an immediate and direct 
fashion. Therefore, the idiosyncratic result justifies the conscious participation of the 
performer in a piece in which what he or she plays is not directly heard by the audi-
ence. This position proposes a new relationship between performer and composer 
and it also presents a new approach to composition. The composer’s role is not to 
establish direct communication with the performer (through a score or oral tradition) 
but rather to use live audio signals of existing music as building blocks to create a new 
work. All of this is achieved by writing computer software (using SuperCollider – a 
programming language specialised in audio applications) specifically for the piece. 
Moreover, E-tudes takes a didactic attitude toward the process of appropriation by 
giving the listener access to the processed and unprocessed building blocks to show 
the different layers within the composition, not with the intention of being explicit, but 
to engage and establish a relationship with the listener. Finally, this composition 
combines the use of improvisation and generative music to have an unfixed output 
that changes for each performance of the work. This enables the piece to run in a 
loop during a long extended time frame without repeating itself. Every time the piece 
will be played not only will the audiences’ experiences differ, because of their own 
choices, but also the content of the piece itself will vary.
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E-tudes takes many elements used before in elec-
tronic music and live performance such as improvi-
sation, appropriation, generative music, installation 
and traditional performance practice, and by com-
bining them points to a development in performing 

with live electronics. By introducing a dynamic 
group of live performers and an appealing and 

interesting visual scenario, this event deals with the 
problematic of the lack of visual clues and theatrical 

elements that live electronics performance has 
faced since its beginning. Hopefully, it will also 

encourage other creators that deal with live elec-
tronics to think seriously about the visual, theatrical 
and ritualistic aspects of performance. This compo-

sition will also contribute to instigating awareness 
within the contemporary music community on how 
the presentation of a piece can be as crucial as the 

sound. It also proposes that the creator is able to 
innovate by searching for new ways that the audi-

ence relates to the work. The event will also contrib-
ute to the creative development of the artists 

because it will give them the opportunity to try out 
and experiment on the various interactive and 

performative aspects of the piece and later examine 
and evaluate how these processes may be 

improved.
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Music - Plundering i ek/Silent Disco LEE BAKER

 

 

The Sound Source, a new experimental music night in Kings Cross, had an
unexpectedly high-brow veneer when I went last month, but the experience was
mostly about pleasure, pure and simple.

The night found unlikely inspiration in Slavoj i ek, the psychoanalytic cultural
theorist who, like the musicians, is a plunderer and re-mixer, but of words, rather
than sounds.

The idea of the Plundering i ek/Silent Disco night in June ‘curated’ by Sound
and Music was that the performers and the audience plundered what the artists,
the composers, had produced, disrupting the straightforward process of as simply
serving up what the audience wants.

The audience had headphones with two different channels, so were free to
fabricate our own version of Federico Reuben’s E-tudes, consisting of the sixth
book of 16th Century madrigals by Carlo Gesualdo da Venosa, and a selection of
‘e-tudes’ from the piano repertoire. Half of the six pianocircus pianists, for their
part, were able to select the pieces they wanted to play.

As a listener, however, I was loathe to disrupt the continuation of a mostly
melodic piece rather than a cacophonous merger of sound. The second channel,
at times, simply offered white noise, so our freedom was not absolute.

This was more an illusion of activity, with the audience taking a distinctly passive
pose, many sprawled over the floor, like they were in the dance tent of a festival
when the chill-out tunes were on.

More music by Reuben, performed on laptop, bass, drums and piano, was
designed to provide a live, alternative soundtrack to the 2005 i ek! movie. But
the hints of chaos,  were, again, no disruption to the continuation of the film, a film
that myself, and the rest of the audience, dutifully swivelled round to watch,
agape.

i ek himself offers a disruption to the culture as something easy, something we
can adopt a reclined posture to, popping up on U.S talk shows and other unlikely
places, and deconstructing the plot of the new Star Wars trilogy.

A disruption that, at times, simply seems like incongruity, but is arguably
essentially complicity with the system that is unbecoming of a Marxist theorist –
writing, for example, for an Abercrombie and Fitch catalogue. A drum roll from
bass player Javier Carmona was there to confirm what i ek was saying, rather
than to compete or deny it: underlining, for instance, i ek’s criticism of Lacan’s
ridiculous emphasis.

This was not, however, as pointless a gesture as Cory Arcangel’s ‘hands on’
intervention for the next piece, which simply involved Arcangel trying to obscure
Paul Simon whenever he appeared on a screen.

Or, indeed, the films of David Blandy we were shown, which made the obvious
point that the self is a performer, and that white people sometimes like to pretend
that they’re black.

For the most part, far from being active plunderers, we were prostrate and prone,
but, for the most part, in pleasure, not pain. During both Duncan MacLeod’s
Ellipsis and, particularly, Colin Riley’s Recast there was a collective closing of
eyes and feeling of a kind of ecstasy. “The spell cast by the music might actually
be true,” as the programme said, and not simply a ritual we do not believe in, as

i ek has suggested.

Live Covers Band
for Hire
Band Hire in Berks,
Bucks & Surrey 60's
to 00's Party Clasics
www.dontlooknow.co.uk

Music of Monteverdi
Beautiful baroque
music Performed by
the Gonzaga Band
www.chandos.net

Lee Baker - Notes form the Underground

i

The idea of the Plundering iii ek/Silent Disco night in June ‘curated’ by Sound
and Music was that the performers and the audience plundered what the artists,
the composers, had produced, disrupting the straightforward process of as simply
serving up what the audience wants.

The audience had headphones with two different channels, so were free to
fabricate our own version of Federico Reuben’s E-tudes, consisting of the sixth
book of 16th Century madrigals by Carlo Gesualdo da Venosa, and a selection of
‘e-tudes’ from the piano repertoire. Half of the six pianocircus pianists, for their
part, were able to select the pieces they wanted to play.

As a listener, however, I was loathe to disrupt the continuation of a mostly
melodic piece rather than a cacophonous merger of sound. The second channel,
at times, simply offered white noise, so our freedom was not absolute.
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Fionna Maddocks, The Observer - The Guardian
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Songbirds fly in an English country

garden
Fidelio/La cenerentola
Garsington, Oxfordshire
The Sound Source: Pianocircus
Kings Place, London N1

Fiona Maddocks
The Observer, Sunday 14 June 2009

Flaming June: the season for survival blankets, tarpaulins and country house opera.

Glyndebourne started the trend 75 years ago - mostly indoors, it must be said - and

remains the gold standard in terms of budget and profile. Garsington, held under a

sturdy awning in the grounds of a Jacobean manor house outside Oxford, was the first

serious offspring, the butt of dyspeptic jokes in early days, when conditions were a

mite rustic for high heels.

Two decades on, along with the younger Grange Park Opera in Hampshire and a host

of smaller enterprises the length and breadth of the land, Garsington is a major player

on the British operatic scene. The audience, too, has grown up. Shoes are sensible and

people have realised that sitting through three hours of opera requires dedication as

well as thermals, however delightful the champagne chat in the interval.

Garsington's 20th season is the penultimate in its Oxfordshire home. The venue always

had an air of impermanence since, being the inspiration of one man - the late Leonard

Ingrams - it could only sustain as long as he or his surviving family were prepared to

let us invade their Italianate garden, where Ottoline Morrell and her Bloomsbury

chums once played peek-a-boo in the parterres. Forty properties have been considered

and a shortlist drawn up for a new venue in 2011. Until then, it's business as usual, and

the season kicked off with a robust Fidelio and a witty La cenerentola, each

characterised by alert, vivid orchestral playing.

Why should we take these bucolic frolics seriously? It beats me that anyone still feels

the need to ask. Dependent on private enterprise, they play a vital role as employers

and trainers as well as entertainers. They talent spot, explore new repertoire - this year

Martinu's Mirandolina at Garsington and Cavalli's Eliogabalo at the Grange - often

achieving high-quality performances in sharp, imaginative productions. If they were

perhaps blinkered at the start, struggling to get their festivals under way, they now

work extensively in the community, perking up local economies for the summer season

and collaborating with schools. Garsington has a pilot scheme with detainees, and

Grange Park, through its offshoot Pimlico Opera, has done incomparable work in

prisons for many years. This is about changing lives, not ticking boxes. It's the side of

patronage no one acknowledges.

Beethoven's Fidelio, a first both for Garsington and its veteran director, John Cox,

was handled with clear-eyed, powerful directness. There's no reason why turning a

posh stone loggia into a prison should be any more difficult than similarly

transforming a red-plush theatre auditorium, and designer Gary McCann succeeded,

E�TUDES 22



30/07/2009 01:14Fiona Maddocks: Beethoven and Rossini blossom in the open air at Garsington | Music | The Observer

Page 2 of 2http://www.guardian.co.uk/music/2009/jun/14/beethoven-rossini-fidelio-pianocircus

guardian.co.uk © Guardian News and Media Limited 2009

transforming a red-plush theatre auditorium, and designer Gary McCann succeeded,

with a trio of cisterns, a walk-way and a spiral staircase. Costumes were frock-coat

Revolutionary period.

The strong cast was led by Rebecca von Lipinksi, the fine young Nottinghamshire-born

soprano who sang Leonore/Fidelio. She has secure, bold tone, accuracy and intensity.

Claire Ormshaw's bright-voiced Marzelline, Peter Wedd's ardent Florestan and, a

celebrity addition, Sergei Leiferkus's snarling Don Pizarro all made expert

contributions. Chorus and orchestra were superb and, like the soloists, tightly

disciplined, thanks to the detailed preparation of conductor Douglas Boyd. Tempi were

somewhat idiosyncratic, with a slow quartet and a speedy march, but he nevertheless

convinced you there was always good musical reason for his choice.

In contrasting mood, Rossini's dark comedy, La cenerentola, was stylishly updated

in Daniel Slater's production, with vibrant designs by Angela Davies and

choreographed by Arthur Pita. Cinderella, here called Angelina, and her hussy

Eurotrash sisters, who totter around on lookalike Manolos, live in a scuzzy caravan.

Alidoro is a Hollywood film director, desperately seeking a leading lady for the hero

prince. It's a clever conceit: the chorus are paparazzi, Angelina enters the ball via an

Oscars-style red carpet with a cheesy interviewer trying for soundbites and ending up

with an extended aria, complete with florid vocal roulades.

The cast was headed by Ezgi Kutlu, touching and virtuosic as Angelina. Eliana

Pretorian and Lisa Crosato looked stunning and shimmied athletically as the sisters.

Henry Waddington excelled as the buffo Don Magnifico, as did Joshua Bloom as

Alidoro. Neither Antonis Koroneos (Prince Ramiro), struggling with top notes, nor

Quirijn de Lang, a lively, strutting Dandini, quite mastered Rossini's bel canto

cascades. But this was a sparkling evening, pacily conducted by David Parry.

Crescendos were fiery and pianissimos, especially in the crazy, squabbling ensemble

"Zitto zitto, piano piano", exquisitely hushed.

By way of polar extreme, you cannot get further from the reassuring goal-oriented

cadences of Beethoven and Rossini than the gratings, scratchings and glistenings of

electronic ambient music. These formed part of an engrossing evening of experimental

music and film at Kings Place, the last in the Sound Source series devised by Ed

McKeon. Pianocircus performed two Studies by Nancarrow and, among a string of

beguiling works, E-tudes by Federico Reuben and the whirring, whirling Ellipsis by

Duncan MacLeod. We sat, entranced if stiff, on the floor. Hard wood or damp grass -

take your pick. If art can be measured by the time its effects take to wear off, this has

been a corker of a week.

By way of polar extreme, you cannot get further from the reassuring goal-oriented

cadences of Beethoven and Rossini than the gratings, scratchings and glistenings of

electronic ambient music. These formed part of an engrossing evening of experimental

music and film at Kings Place, the last in the Sound Source series devised by Ed

McKeon. Pianocircus performed two Studies by Nancarrow and, among a string of

beguiling works, E-tudes by Federico Reuben and the whirring, whirling Ellipsis by

Duncan MacLeod. We sat, entranced if stiff,stiffstiff on the floor. Hard wood or damp grass -

take your pick. If art can be measured by the time its effects take to wear off,offoff this has

been a corker of a week.
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About Schedule Register Call Location Contact

Schedule
The schedule can be downloaded here:

Schedule.pdf  

Venues
Great Hall The main hall at the front of the Richard Hoggart building as you enter from the

car park. All the evening concerts will take place here.

Cinema As you enter the Richard Hoggart building, follow the corridor round to the right,
skirting the Great Hall and turn right after passing Loafers Café (this will be
signposted).

Recital Hall
(167)

As you enter the Richard Hoggart building, follow the corridor round to the right,
skirting the Great Hall, passing the café, the entrance to the cinema, the
courtyard and turning right immediately afterwards (this will be signposted).
Follow the corridor through three sets of doors and down a few steps. The Recital
Hall will be in front of you EMS.

EMS The Goldsmiths Electronic Music Studios are on your left between the rst and
second sets of doors on the corridor leading to the recital hall described above.

Day 1: Friday 9 November 10am - 9pm
RMA Study Day

10:00 - 11:00 Registration
Welcome

Great Hall

11:00 - 12:30 Keynote speaker: Jean-Claude Risset
Centre National de la Recherche Scienti que, Marseille, France
(CNRS)

Acoustic Interaction at the Keyboard: 
a Duet for One Pianist

Chair: Alistair Zaldua
Goldsmiths University of London

Great Hall

12:30 - 13:30 -- lunch -- Room 268

13:30 - 14:30 Paper Session I:
Research in New Technologies

Chair: Dr John Drever
Goldsmiths University of London

Great Hall

13:30 - 14:00 Lauren Hayes
University of Edinburgh
(A)live Electronics: Enactive Approaches to the Haptic Augmentation
of the Hybrid Piano

14:00 - 14:30 Andrew P. McPherson
Centre for Digital Music, Queen Mary
Electronic Transformation of the Acoustic Piano: Motivation and
Musical Implications

14:30 - 15:00 -- break --

15:00 - 17:15 Piece/Paper Session II:
Performance and Realisation

Chair: Alistair Zaldua

Recital Hall
(167)

15:00 - 15:30 Lauren Redhead & Will Baldry
University of Surrey / University of Leeds
Lines that have been drawn on photographs of sculpture

15:30 - 16:00 Rob Godman
University of Hertfordshire
Duel – for piano and sound projection

16:00 - 16:15 -- break --

16:15 - 16:45 Philip Mead
University of Hertfordshire
A New Universe of Piano Sound?

16:45 - 17:15 Neal Farwell
University of Bristol
Songs and Shards for piano and live electronics

Supported by:

Donors of the Goldsmiths’
Annual Fund

Sound Practice Research
Unit at Goldsmiths
College

Royal Music Association

Austrian Cultural Forum

Experimentalstudio

Yamaha

Interactive Keyboard Symposium
9 - 11 November 2012 -- Goldsmiths College, University of London

An international symposium focusing on the research, composition, and performance of live interactive electroacoustic
music for piano and other keyboards with speci c emphasis on the Disklavier.

IKS2012 SYMPOSIUM INFORMATION:
International Keyboard Symposium 2012

E�TUDES 24



24/10/2013 14:49Interactive Keyboard Symposium 2012

Page 2 of 3http://www.tommudd.co.uk/interactivekeyboard/schedule2.htm

17:15 - 17:30 -- break --

17:30 - 18:45 Session III
Focus on Jean-Claude Risset

Chair: Federico Reuben
University of Falmouth

Great Hall

17:30 - 18:15 Samuel Van Ransbeeck
CITAR, Universidade Católica Portuguesa
Jean-Claude Risset’s Duet for one pianist: The 2012 Version

18:15 - 18:45 PERFORMANCE: Jean-Claude Risset:
Duet for one pianist

18:45 - 19:30 -- break --

19:30 - 21:00 Concert I Great Hall
Marcello Messina
University of Leeds
I mballakkeri  (2012)
Disklavier, sampler, contact microphones and e!ect pedals.

Craig McCartney
Goldsmiths, University of London
Antenna  (2012)

Jonathan Green
Birmingham City University
In Two Movements  (2012)

Lauren Hayes
University of Edinburgh
Figurine-Operated String  (2011)

Tychonas Michailidis
Birmingham Conservatoire
Live Mechanics  (2011)

Roger Dean
University of Western Sydney
MultiPiano  (2012)

Day 2: Saturday 10 November 10am - 9pm +
10:00 - 11:30 Keynote speaker: Gerhard E. Winkler

Center for Research in Interactive Music and System-Theory,
Salzburg, Austria (CRIMMS)

Navigating the Music - or: How to Play a Real-Time-Score

Chair: Alistair Zaldua

Great Hall

11:30 - 13:00 Paper Session IV:
Construction

Chair: Dr Lauren Redhead
University of Surrey

Cinema

11:30 - 12:00 Tychonas Michailidis
Birmingham Conservatoire
Exploring the Piano Through Vibrotactile Aids

12:00 - 12:30 Christopher Trapani
Columbia University / IRCAM
Thirty-One to Forty-Nine: Composing for the Fokker Organ through
OpenMusic

12:30 - 13:00 Pavlos Antoniadis
Hochschule für Musik Carl Maria von Weber, Dresden
The silent piano: Amalgamation of textual complexity, new interfaces
and live electronics in Nicolas Tzortzis' Incompatible(s) V

13:00 - 14:00 -- lunch -- Room 268

14:00 - 15:30 Keynote speaker: Roger Dean
MARCS Institute, University of Western Sydney

Harnessing Time Series Models for Generative and A!ective
Keyboard Music

Chair: Dr Michael Young, Goldsmiths University of London

Cinema

15:30 - 16:00 -- break --

16:00 - 19:00 Piece/Paper Session V:
Programming and Interaction

Chair: Lauren Hayes
University of Edinburgh

Electronic
Music Studios
(EMS)

16:00 - 16:30 Thanos Polymeneas-Liontiris / Adam Loveday Edwards/ Jim
Aitchison
University of Falmouth
- Title to be announced -

16:30 - 17:00 Palle Dahlstedt
University of Gothenburg
Foldings –creating an augmented hybrid piano for improvisation

17:00 - 17:30 Adam Linson
The Open University
Odessa: An arti cial agent for human-computer interactive musical
free improvisation

17:30 - 18:00 -- break --

18:00 - 18:30 Christopher Keyes
Hong Kong Baptist University
The Interactive Steinway D (plus)

18:30 - 19:00 David Plans Casal

Chair: Federico Reuben
University of Falmouth
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Spectral Feedback Loop for Disklavier and Improviser

19:00 - 19:30 -- break --

19:30 - 21:00 Concert II Great Hall
Gerhard E Winkler
CRIMMS, Salzburg
Hybrid VIII (PiAnimaux)  (2010)
piano, computer controlled disklavier, live electronics

Alistair Zaldua
Goldsmiths University of London
inner and outer mind  (2010) piano and live electronics

Martin Iddon
University of Leeds
karya  (2011)
for disklavier and xed media

Michael Edwards
University of Edinburgh
for rei as a doe  (2012)
Piano and Live Electronics

Federico Reuben
University of Falmouth
On Violence  (2011)
for disklavier, live electronics, and live video

Johannes Kreidler
Study  (2011)
for piano, tape and video

21:00 + Post Concert Meal: The Thailand Restaurant (£12 per person)

Day 3: Sunday 11 November 10am - 5pm
10:00 - 11:30 Keynote speaker: Detlef Heusinger

Experimental Studio, Freiburg, Germany

The Vanishing of the Bisons or: Keyboard Tiger Versus Machine
Humans

Chair: Alistair Zaldua

Cinema

11:30 - 13:00 Paper Session VI:
Performance Algorithms

Chair: Dr Michael Edwards
University of Edinburgh

Cinema

11:30 - 12:00 Federico Reuben
University College Falmouth
Real-Time Plunderphonics: Appropriating Keyboard Performances as
They Occur

12:00 - 12:30 Michael Young
Goldsmiths University of London
Trio for Two Players

12:30 - 13:00 Orm Finnendahl
Musikhochschule Freiburg
“Wheel of Fortune"
Modes of interaction from a technical and aesthetical point of view

13:00 - 14:00 -- lunch -- Room 268

14:00 - 15:30 Concert III Great Hall
Orm Finnendahl
Musikhochschule Freiburg
Wheel of Fortune  (1993 / 2011)
For midi-piano, sampler, computer and live electronics 
Piano: Anne Veinberg

Michael Young
Goldsmiths University of London
Trio for Two Players  (2012)
Recorder: Francesca Thompson
Piano: Anne Veinberg

Nick Brown
Goldsmiths University of London
My 60 Memorable Games #52  (2012)
for pianist, disklavier and four-channel live electronics

Robert van Heumen
Conlon Foundation, The Netherlands
The Sound of the Machine  (2011) (Dutch: Het Geluid van de Machine )
for Disklavier, tape, laptop-instrument and ute with electronics 
Flute: Anne La Berge

Nathan Harmer
Goldsmiths University of London
Minutiae  (2012)
for Max/MSP and Disklavier Piano

15:30 - 17:00 Closing Statements / Round table discussion

Chair: Alistair Zaldua

Great Hall

Federico Reuben
University of Falmouth

Federico Reuben
University College Falmouth
Real-Tl-l- ime Plunderphonics: Appropriating Keyboard Perfoff rmances as
They Occur
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