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ABSTRACT

7KH� DXWRPRELOH� LQGXVWU\� LV� WKH� ODUJHVW� LQQRYDWRU��(QJLQH�
IRU� WKH� SURGXFHUV� DQG� SURYLGHUV� RI � DXWRPL]DWLRQ� WHFKQRORJ\�
1HZ�WHFKQRORJ\�LV�IUHTXHQWO\�XVHG�LQ�WKLV�ILHOG�IRU�WKH�ILUVW�WLPH�
$� ZLGH�UDQJLQJ� VXUYH\� ZDV� PDGH� DPRQJVW� WKH� OHDGLQJ� FDU
EXLOGHUV� LQ�*HUPDQ\�� 7KH� DLP� RI � WKH� LQWHUYLHZ� ZDV� WR� DQDO\VH
WKH� IXQFWLRQDO� UHTXLUHPHQWV�RI � WKH� FXVWRPHUV�� 6XEVHTXHQWO\� WKH
UHTXLUHPHQWV� VWDWHG� ZHUH� FODVVLILHG� ZLWK� D[LRPDWLF� GHVLJQ�� 7KH
HPSKDVLV�RI �WKH�VXUYH\�ZDV�SODFHG�RQ�SURGXFW�SURSHUWLHV� LQ� WKH
VHUYLFH�ILHOG��7KH�DLP�ZDV�WR�GHWHUPLQH�WR�ZKDW�H[WHQW�D[LRPDWLF
GHVLJQ� LV� VXLWHG� WR� SODQ� D� VHUYLFH� DURXQG� DQ� DOUHDG\� H[LVWLQJ
SK\VLFDO�SURGXFW�

.H\ZRUGV�� VHUYLFH� HQJLQHHULQJ�� DXWRPL]DWLRQ� WHFKQRORJ\�� 52,
5HWXUQ�RQ�,QYHVWPHQW

1 INTRODUCTION

7KH�,QVWLWXWH�RI �0DFKLQH�7RROV� DQG�3URGXFWLRQ�6FLHQFH�RI
WKH�8QLYHUVLW\� RI �.DUOVUXKH� LV� D� SXEOLF� UHVHDUFK� LQVWLWXWH�ZKLFK
UHVHDUFKHV� DQG� OHFWXUHV� LQ� WKH� ILHOG� RI � SURGXFWLRQ� VFLHQFH�� $V
SDUW� RI � WKH�PHFKDQLFDO� HQJLQHHULQJ� IDFXOW\� DW� WKH� 8QLYHUVLW\� RI
.DUOVUXKH�WKH�LQVWLWXWH�VHHV�LWVHOI �DV�WKH�FRQQHFWLQJ�OLQN�EHWZHHQ
WKH� EDVLF� UHVHDUFK� LQVWLWXWHV� DQG� WKH� UHVHDUFK� DQG� GHYHORSPHQW
ILHOGV� LQ� LQGXVWU\�� 7KH� DLP� RI � WKH� LQVWLWXWH� LV� WR� GHYHORS
LQQRYDWLYH�VROXWLRQV�WR�LPSURYH�SURGXFWLRQ�SURFHVVHV�EDVHG�RQ�D
EDODQFHG� UHODWLRQVKLS� EHWZHHQ� EDVLF� UHVHDUFK� DQG� DSSOLFDWLRQ
RULHQWHG�UHVHDUFK��'XH�WR�WKH� LQWHUDFWLRQ�EHWZHHQ�WKH�JURXSV�RI
VFLHQWLILF� UHVHDUFKHUV� LW� LV� SRVVLEOH� WR� FRYHU� PDQ\� DVSHFWV� RI
SURGXFWLRQ�VFLHQFH��IURP�FKLS�UHPRYDO�WR�IDFWRU\�RUJDQL]DWLRQ�

7KH�5REHUW� %RVFK�$XWRPDWLVLHUXQJVWHFKQLN� *PE+� LV� SDUW� RI
WKH� 5REHUW� %RVFK� *PE+�� 7KH� DXWRPL]DWLRQ� WHFKQRORJ\� �$7�
VHFWRU� RI � WKH� JURXS� ZLWK� LWV� ����� HPSOR\HHV� DFKLHYHG� �����
ELOOLRQ�'0�RI � WKH� JURXSV� DQQXDO� WXUQRYHU�� 7KH� SURGXFWV�PDGH
E\� %RVFK� $XWRPDWLVLHUXQJVWHFKQLN� DUH�� LQGXVWULDO� K\GUDXOLFV�
SQHXPDWLF� V\VWHPV�� DVVHPEO\� WHFKQRORJ\�� GULYH� DQG� FRQWURO
WHFKQRORJ\�� VFUHZ� DQG� SUHVVLQJ� V\VWHPV� DV� ZHOO� DV� GH�EXUULQJ
WHFKQRORJ\�

7KH� DXWRPL]DWLRQ� SURGXFW� LQYHVWLJDWHG� DW� 5REHUW� %RVFK
*PE+� ²� $XWRPDWLVLHUXQJVWHFKQLN� FRQVLVWV� RI � D� PL[WXUH� RI
KDUGZDUH�DQG�VHUYLFHV��+HQFH�LW�LV�D�K\EULG�SURGXFW�

:LWKLQ�WKH�IUDPHZRUN�RI �D�FR�RSHUDWLYH�UHVHDUFK�SURMHFW��WKH
LQVWLWXWH� KDV� GHYHORSHG� DQG� WHVWHG� D� WKUHH�SKDVH� SURGXFW

GHYHORSPHQW� PHWKRG� EDVHG� RQ� D[LRPDWLF� GHVLJQ�� 7KH� PHWKRG
KDV� EHHQ� HVSHFLDOO\� GHYHORSHG� IRU� WKH� GHYHORSPHQW� RI � K\EULG
SURGXFWV�

,Q� WKH� FDVH� RI � K\EULG� SURGXFWV� WKH� IDFW� WKDW� GXULQJ� WKH
GHYHORSPHQW�SKDVH�VHUYLFH�DQG�KDUGZDUH�DUH�ILQHO\�FR�RUGLQDWHG
ERWK� LQ� WHUPV� RI � VFKHGXOH� DQG� FRQWHQW�� PXVW� EH� WDNHQ� LQWR
FRQVLGHUDWLRQ�� +RZHYHU�� LQ� PRVW� GHYHORSPHQW� GHSDUWPHQWV� WKH
VHUYLFH�DVSHFWV�RI �WKH�SURGXFWV�WR�EH�GHYHORSHG�DUH�GHYHORSHG�E\
WKH�VDPH�SHUVRQ�ZKR� LV� DOVR�GHYHORSLQJ� WKH�KDUGZDUH� DVSHFW�RI
WKH� SURGXFW�� 7KHUH� LV� QR� VXFK� WKLQJ� DV� DQ� HQJLQHHU� ZKR
VLPXOWDQHRXVO\�DQG�VSHFLILFDOO\�GHYHORSV�WKH�VHUYLFH�DVSHFW��7KLV
LQ� WXUQV� PHDQV� WKDW� RQO\� YHU\� RFFDVLRQDOO\� D� VHSDUDWH
GHYHORSPHQW�GHSDUWPHQW�IRU�VHUYLFHV�H[LVWV�

2 MOTIVATION

7KH�PDQXIDFWXUHUV�RI �SURGXFWV�ZLWK�VKRUW�LQQRYDWLRQ�F\FOHV
GHSHQG�RQ�YHU\�HIILFLHQW�DQG�IOH[LEOH�SURGXFWLRQ�V\VWHPV�GXH�WR
WKH� YHU\� VKRUW� ZULWH�RII � SHULRG�� 7KHVH� W\SHV� RI � SURGXFHUV
LQFOXGH�IRU�H[DPSOH�FDU�PDQXIDFWXUHUV�ZKHUH�WKH�VHUYLFH�OLIH�RI �D
SURGXFW�KDUGO\�HYHU�H[FHHGV�D�SHULRG�RI �ILYH�\HDUV�

7KH� UHTXLUHPHQWV� RI � WKHVH� VSHFLDO� FXVWRPHUV� RI
DXWRPL]DWLRQ� WHFKQRORJ\� KDYH� FKDQJHG� GUDVWLFDOO\� RYHU� WKH� SDVW
IHZ�\HDUV��$XWRPL]DWLRQ�VWUDWHJLHV�DQG�PDLQWHQDQFH�VWUDWHJLHV�DUH
EHLQJ� VXEMHFWHG� WR� ELJ� FKDQJH�� 7KH� FRQVWUXFWLRQ� RI � DXWRPL]HG
SURGXFWLRQ� OLQHV�IRU� WKH� DXWRPRELOH�SURGXFWLRQ�KDV� DOZD\V�EHHQ
WKH� WDVN� RI � DQ� H[WHUQDO� JHQHUDO� FRQWUDFWRU�� 7KH� PDQXIDFWXUHUV
WHQG� WR� LQFUHDVLQJO\� FRQWUDFW� RXW� WKH� SODQQLQJ� DQG�PDLQWHQDQFH
RI �SURGXFWLRQ�V\VWHPV�

$GGHG� WR� WKLV� LV� WKH� IDFW� WKDW� SURGXFWV� RI � DXWRPL]DWLRQ
WHFKQRORJ\� DUH� OHVV� IUHTXHQWO\� EHLQJ� VROG� DV� SXUH� KDUGZDUH�
LQVWHDG� WKH\� DUH� PRUH� IUHTXHQWO\� VROG� WRJHWKHU� ZLWK� D
PDLQWHQDQFH�DQG�VHUYLFH�FRQWUDFW��DV�D�K\EULG�SURGXFW��

3 AIM

)UHTXHQWO\�WKH�DXWRPRELOH� LQGXVWU\� LV� WKH�ILUVW�VHFWRU�WR�XVH
LQQRYDWLYH� SURGXFWV� RI � DXWRPL]DWLRQ� WHFKQRORJ\�� 7KH� UHVXOW� RI
WKLV� LV� WKDW� WKH� SULPDU\� DLP� RI � WKH� SURYLGHU� RI � LQQRYDWLYH
DXWRPL]DWLRQ� WHFKQRORJ\� LV� WR�SODFH�KLPVHOI � LQ� D�SULPH� SRVLWLRQ
LQ�SUHFLVHO\�WKLV�PDUNHW�

AXIOMATIC DESIGN AS A DESIGN METHOD FOR A HYBRID
SERVICE ENGINEERING PRODUCT

AS APPLIED IN AUTOMIZATION TECHNOLOGY
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Figure 1. Adaptation of offer profile to requirement profile.

,Q�RUGHU�WR�JXDUDQWHH�WKLV�JRRG�SODFHPHQW�DQG�WKHUHIRUH�DOVR
D� ZLGH� DFFHSWDQFH�� WKH� RIIHU� RI � LQQRYDWLYH� DXWRPL]DWLRQ
WHFKQRORJ\� PXVW� IXOILO� WKH� FXVWRPHU·V� UHTXLUHPHQWV� SUHFLVHO\�
7KLV� SUHVXSSRVHV� WKDW� WKH� SURYLGHU� RI � DXWRPL]DWLRQ� WHFKQRORJ\
DGDSWV�WKH�IRUP�RI �KLV�RIIHU�WR�H[DFWO\�VXLW� WKH� UHTXLUHPHQWV�RI
KLV�FXVWRPHU���FRPSDUH�)LJ������7R�GR�WKLV�LW�LV�QHFHVVDU\�WR�RSHQ
XS� QHZ� SRWHQWLDO� LQ� WKH� IRUP� RI � HQWKXVLDVP� UHTXLUHPHQWV� DQG
HQWKXVLDVP�IHDWXUHV��FRPSDUH�ILJ�����
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Figure 2. KANO-Model

(QWKXVLDVP� IHDWXUHV� DUH� QHZ� ODWHQW�� H[LVWHQW� FXVWRPHU
UHTXLUHPHQWV� RI � ZKLFK� WKH� FXVWRPHU� LV� IUHTXHQWO\� QRW� DZDUH
KLPVHOI�� 7KHUHIRUH� WKHVH� DUH� IUHTXHQWO\� WKRXJKW� RI � DQG
GHYHORSHG� E\� WKH� PDQXIDFWXUHU� RI � D� QHZ� SURGXFW�� 6SHFLILF
IXOILOPHQW�DQG�UHDOL]DWLRQ�RI �ODWHQW�FXVWRPHU�UHTXLUHPHQWV�ZKLFK
KDYH�QRW�\HW�EHHQ�YRLFHG�E\�WKH�FXVWRPHU�DUH�HVSHFLDOO\�VXLWHG�WR
VWDQG�RXW�IURP�WKH�UHPDLQLQJ�H[LVWLQJ��FRPSHWLQJ�SURGXFWV�

4 PROCEDURE

7KH�SODQQLQJ�SKDVH�RI � WKH� LQQRYDWLYH�SURGXFW� SDFNDJH�ZDV
GLYLGHG�LQWR�WKUHH�VWDJHV�

%DVLFV
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Figure 3. Three phases

�� ,Q�WKH�V\VWHP�GHVLJQ�SKDVH�� WKH�FHQWUDO�TXHVWLRQ�RI � WKH
DSSHDUDQFH�RI �WKH�JHQHUDO�DXWRPL]DWLRQ�PRGXOH�LV�WR�EH
FODULILHG�

�� 3KDVH� WZR� FRQVLVWV� RI � YDOLGDWLQJ� WKH� SURGXFW� SDFNDJH
IURP� WKH� FXVWRPHU� SRLQW� RI � YLHZ�� ,Q� GRLQJ� VR�� WKH
LQGLYLGXDO� GHWDLOV� PDNH� XS� D� JHQHUDO� D[LRPDWLF� GHVLJQ
VWUXFWXUH� LQWR� ZKLFK� DOO� WKH� FXVWRPHU·V� UHTXLUHPHQWV
�IXQFWLRQDO�UHTXLUHPHQWV��KDYH�EHHQ�LQFOXGHG�

�� ,Q� WKH� ILQDO�SKDVH�� VSHFLDO� FXVWRPHU� RULHQWDWHG� SURGXFW
SDFNDJHV�DUH�GHULYHG�IURP�WKH�JHQHUDO�D[LRPDWLF�GHVLJQ
VWUXFWXUH�

)LJXUH���VKRZV�KRZ�LQWHUDFWLRQ�ZLWK�WKH�FXVWRPHU� LQFUHDVHV
WKURXJKRXW�WKH�WKUHH�SKDVHV�
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Figure 4. Influence of customer on the three phases of
product development

4.1 SYSTEM DESIGN PHASE
(STRUCTURIZATION OF THE PLANNED PRODUCT)

$Q� LQWHQVLYH� DQDO\VLV� RI � WKH� FXVWRPHU� UHTXLUHPHQWV� E\� WKH
FXVWRPHU� LV� DOZD\V� SUHFHGHG� E\� WKH� VWUXFWXUL]DWLRQ� RI � WKH
SODQQHG�SURGXFW�SDFNDJH�PDGH�RI �KDUGZDUH�DQG�VHUYLFH�ZLWK�WKH
KHOS�RI �WKH�D[LRPDWLF�GHVLJQ�PHWKRG�

7KH� EDVLV� RI � D[LRPDWLF� GHVLJQ� VWUXFWXUH� DOZD\V� DVVXPHV� DQ
HFRQRPLF� IDFWRU� RI � WKH� FXVWRPHU� IRU� DXWRPL]DWLRQ� WHFKQRORJ\�
WKH� Å5HWXUQ� RQ� ,QYHVWPHQW´� �52,��� 7KH� FXVWRPHU·V� DLP� LQ
DXWRPL]DWLRQ� WHFKQRORJ\� LV� WR� PD[LPL]H� WKH� 52,�� 7KH� 52,� LV
JHQHUDOO\�GHILQHG��(TX�����

Investment

costs  -turnover
ROI  ���

,Q� WHUPV� RI � DXWRPL]DWLRQ� WHFKQRORJ\�� IRU� WKH� FXVWRPHU� RI
DXWRPL]DWLRQ�WHFKQRORJ\�WKH�52,�LV�GHILQHG�DV�LQ��(TX�����

ROI=
Time saved by AT - Current costs to maintain the AT

Investment to use the AT ���

7KH�WKUHH�PRVW�LPSRUWDQW�UHTXLUHPHQWV�WR�VSHFLI\�WKH�DLP�LQ
GHWDLO�DUH�D�UHVXOW�RI �WKH�DVVXPHG�IXQFWLRQDO�UHTXLUHPHQWV�RI �WKH
FXVWRPHU��Å0D[LPL]H�WKH�52,´�

���0D[LPL]H�WXUQRYHU��XVLQJ�DXWRPL]DWLRQ�WHFKQRORJ\�
���0LQLPL]H�UXQQLQJ�FRVWV
���0LQLPL]H�LQYHVWPHQW�ZKHQ�XVLQJ�DXWRPL]DWLRQ�WHFKQRORJ\
2Q� WKH� ILUVW� WZR� OHYHOV�� WKH� UHDOL]DWLRQ� RI � WKH� DLPV� LQ

D[LRPDWLF�GHVLJQ�WDNHV�SODFH�DV�IROORZV�

Table 1. Realization of aims in AD.
)5�� 0D[LPL]H� WKH

5HWXUQ� RQ� ,QYHVW�
PHQW

'3��� $XWRPL]DWLRQ� PRGXOH
RI � 5REHUW� %RVFK
*PE+

)5��� 3DUDOOHOL]H� DQG
LQWHJUDWH� DQG
PLQLPL]H� SULPDU\� DQG
VHFRQGDU\�SURFHVVHV

'3��� 6SHHG� XS� DQG� RSWLPL]H
SURFHVVHV� WKURXJK
DXWRPL]DWLRQ

)5��� 5HGXFH� WKH� FRVWV� WR
HQVXUH� SURFHVV� DQG

'3��� 7DUJHW� FRVW� RULHQWDWHG
RSHUDWLQJ� XVLQJ� VXLWDEOH

SODQW�IXQFWLRQV�GXULQJ
RSHUDWLQJ�SHULRGV�

EXVLQHVV� SURFHVVHV� DQG
WRROV�

)5��� 2SWLPL]H� FRVWV� IRU
SODQQLQJ� DQG
IRUHFDVWLQJ� $7
FRPSRQHQWV

'3��� 6\VWHP� RULHQWDWHG
LQYHVWPHQW

7KH� IROORZLQJ� GHVLJQ�PDWUL[� LV� D� UHVXOW� RI � WKHVH� IXQFWLRQDO
UHTXLUHPHQWV�DQG�GHVLJQ�SDUDPHWHUV��FRPSDUH�(TX�����
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$IWHU� GHILQLQJ� WKH� ILUVW� WZR� OHYHOV�� LW� ZDV� GLYLGHG� LQWR
DGGLWLRQDO��PRUH�GHWDLOHG�OHYHOV�LQ�DFFRUGDQFH�ZLWK�WKH�]LJ]DJJLQJ
SULQFLSOH��

7KH� JUHDWHU� GHWDLO� SURYLGHG� DQ� LQLWLDO� V\VWHP� GHVLJQ� IRU� DQ
LQQRYDWLYH�SURGXFW�SDFNDJH�RI �DXWRPL]DWLRQ�WHFKQRORJ\�

4.2 VALIDATION PHASE

7KH�YDOLGDWLRQ�SKDVH� FRQVLVWHG�RI � WKH� DQDO\VLV� RI � FXVWRPHU
UHTXLUHPHQWV� LQ� JHQHUDO� DQG� WKH� FRPSDULVRQ� ZLWK� WKH� V\VWHP
GHVLJQHG� LQ� 3KDVH� ��� 7KH� DLP� LV� WR� YDOLGDWH�ZKHWKHU� RU� QRW� WKH
VWUXFWXUH� IRXQG� LQ�SKDVH��� OHDGV� WR� D� ´JRRGµ� SURGXFW� IURP� WKH
FXVWRPHU·V�SRLQW�RI �YLHZ�

$V� KDV� EHHQ� DOUHDG\� GLVFXVVHG� LQ� &KDSWHU� �� �$LP��� WKH
DXWRPRELOH� PDQXIDFWXUHU� LV� WKH� PDLQ� FXVWRPHU� RI � LQQRYDWLYH
DXWRPL]DWLRQ� WHFKQRORJ\�� 7KH� FLUFOH� RI � FXVWRPHUV� LV� PDGH� RI
IRXU� GLIIHUHQW� VHFWRUV�� GHSDUWPHQWV�� XVHUV�� IDFWRU\� SODQQLQJ�
PDLQWHQDQFH� DQG� SXUFKDVLQJ�� $OO� IRXU� VHFWRUV� �� GHSDUWPHQWV
PDNH� MRLQW� GHFLVLRQV� LQ� WHUPV� RI � SXUFKDVLQJ� DXWRPL]DWLRQ
WHFKQRORJ\�� )RU� WKLV� UHDVRQ�� WKLV� GHFLVLRQ�PDNLQJ� FRPPLWWHH
VKRXOG�KDYH�HTXDO�VD\�GXULQJ�WKH�LQWHUYLHZV�

7R� HQVXUH� WKDW� WKH� LQWHUYLHZV� DUH� FRPSDUDEOH�� HYHU\
LQWHUYLHZ� ZDV� KHOG� LQ� DFFRUGDQFH� ZLWK� VRPH� JXLGHOLQHV� ZKLFK
ZHUH� JHQHUDWHG� DORQJ� WKH� OLQHV� RI � WKH� V\VWHP� GHVLJQ� DUULYHG� DW
GXULQJ�3KDVH���

7KH�UHVXOW�RI �WKH�YDOLGDWLRQ�SKDVH�ZDV�WKDW�WKH�FXVWRPHU�IRU
DXWRPL]DWLRQ� WHFKQRORJ\� GRHV� QRW� UHDOO\� WKLQN� LQ� WHUPV� RI
HFRQRPLF�IDFWRUV��H�J��52,���7KH�FXVWRPHU·V�IRUHPRVW�FRQFHUQ�LV
WR� HQVXUH� WKDW� WKH� SODQW� UXQV� ZLWKRXW� DQ\� SUREOHPV�� 7KHUHIRUH
WKH� V\VWHP� GHVLJQ� DUULYHG� DW� LQ� 3KDVH� �� KDG� WR� EH� DGDSWHG� WR
LQFRUSRUDWH�WKH�UHVXOWV�IURP�3KDVH���
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Figure 5. Customer’s influence on the three phases of

product development

7KLV� ILJXUH� VKRZV� ZKLFK� FRQVWUDLQWV� KDYH� EHHQ� DEOH� WR� EH
GHFLGHG� E\� DOO� XVHUV�� 7KH� FRQVWUDLQWV� DUH� GLYLGHG� LQWR� WZR
FDWHJRULHV��KDUGZDUH�DQG�VHUYLFH�

• Profibus ( Process Field Bus),
  Interbus
• TCP / IP
• Windows NT, PC
• Zero Fault Quality
• (no full keyboard)

• Certification: ISO 9000 ff.
• Guarantee (statutory)

Constraints

Constraints (hardware) Constraints (service)

Figure 6. Constraints arising from he interviews

7KH�RYHUDOO�SODQQLQJ�RI �WKH�SURGXFW�SDFNDJH�DQG�WKH�IXUWKHU
GHYHORSPHQW�LV�D�UHVXOW�RI �WKH�D[LRPDWLF�GHVLJQ�VWUXFWXUH�DUULYHG
DW�LQ�WKH�YDOLGDWLRQ�SKDVH�DQG�WKH�DVVRFLDWHG�FRQVWUDLQWV�

4.3 INSTANCE CREATION PHASE

7KH� JHQHUDO� VWUXFWXUH� RI � WKH� SURGXFW� GHVLJQHG� LQ� &KDSWHU
���� FDQ� QRZ� EH� DGDSWHG� WR� VXLW� WKH� LQGLYLGXDO� FXVWRPHUV�� 7KLV
SURFHVV�FDQ�EH�FDOOHG�LQVWDQFH�FUHDWLRQ�DV�WKHUH�DUH�SDUDOOHOV�ZLWK
REMHFW�RULHQWDWHG�SURJUDPPLQJ�

&XVW��$ &XVW��% &XVW��&

*HQHUDO�V\VWHP�GHVLJQ

Figure 7. Instance creation

5 SUMMARY

,Q� WKH� ILUVW� SKDVH� D� SURGXFW� ZDV� SODQQHG� ZLWK� $'�� WKLV
SURGXFW� ZDV� WKHQ� YDOLGDWHG� GXULQJ� WKH� VHFRQG� SKDVH� LQ
DFFRUGDQFH�ZLWK�WKH�FXVWRPHU·V�UHTXLUHPHQWV�XVLQJ�DLGV�IURP�WKH
VHFWRU� RI � PDUNHW� UHVHDUFK�� 7KH� UHVXOW� ZDV� D� SURGXFW� SDFNDJH

ZKLFK� FRYHUHG� WKH� PRVW� LPSRUWDQW� UHTXLUHPHQWV� RI � $//
FXVWRPHUV��'XULQJ� WKH� WKLUG� SKDVH� WKH� JHQHUDO� SURGXFW� SDFNDJH
ZDV�DGDSWHG�WR�VXLW�WKH�UHTXLUHPHQWV�RI �LQGLYLGXDO�FXVWRPHUV�

7KH� JHQHUDO� D[LRPDWLF� GHVLJQ� VWUXFWXUH� FUHDWHG� GXULQJ� WKH
VHFRQG� SKDVH� VHUYHV� WKH� PDQXIDFWXUHU� RI � WKH� SURGXFW� DV� D
JXLGHOLQH�IRU�IXUWKHU�UHVHDUFK�DQG�GHYHORSPHQW�

6 CONCLUSION

7KH� VWUXFWXUL]DWLRQ� RI � WKH� JLYHQ� SURGXFWV� LQ� DFFRUGDQFH
ZLWK�DQ�HFRQRPLF�IDFWRU�DQG�D[LRPDWLF�GHVLJQ�UHVXOWHG� LQ�D�YHU\
FOHDU� VWUXFWXUH�� +RZHYHU�� WKH� YDOLGDWLRQ� VKRZHG� WKDW� WKH
FXVWRPHU�QHYHU�VHHV�D�IDFWRU���LQVWHDG�KH�RQO\�VHHV�WKH�GLUHFW�XVH
KH� GHULYHV� IURP� DXWRPL]DWLRQ�� 7KLV� PHDQV� WKDW� RQ� SULQFLSOH
GLIIHUHQW� IXQFWLRQDO� UHTXLUHPHQWV� UHVXOW� LQ� WKH� ILUVW� DQG� VHFRQG
OHYHO� RI � DQ� D[LRPDWLF� GHVLJQ� VWUXFWXUH�� +RZHYHU�� VXERUGLQDWHG
VWUXFWXUH�DUHDV�IURP�WKH�VWUXFWXUH�IRXQG�LQ�3KDVH���FDQ�EH�XVHG
DW�D�ODWHU�VWDJH�

7 FORECAST

7KH�LQVWDQFH�FUHDWLQJ�SKDVH�KDV�DOUHDG\�EHHQ�FRQFOXGHG�IRU
D� QXPEHU� RI � NH\� FXVWRPHUV� RI � WKH� DXWRPL]DWLRQ� PDQXIDFWXUHU�
,QVWDQFHV�RI �WKH�JHQHUDO�VWUXFWXUH�GHYHORSHG�GXULQJ�3KDVH���KDYH
EHHQ�FUHDWHG���1RZ�WKH�HIIHFW�RI �WKH�VWUXFWXUHV�GHULYHG�HVSHFLDOO\
IRU� WKH� LQGLYLGXDO� FXVWRPHUV� PXVW� EH� HYDOXDWHG� FULWLFDOO\�� ,Q
DGGLWLRQ��WKH�IORZ�RQ�WKH�PDUNHW�PXVW�EH�UHYLHZHG�UHJXODUO\�DQG
EH� LQWHJUDWHG� LQWR� WKH� JHQHUDO� V\VWHP� GHVLJQ� IURP� 3KDVH� �� DV
RWKHUZLVH�WKHUH�LV�WKH�GDQJHU�RI �WKH�VWUXFWXUH�EHFRPLQJ�RXWGDWHG
WRR�TXLFNO\�

)XUWKHUPRUH��WKH�H[WHQW�WR�ZKLFK�D�SXUH�VHUYLFH�SURGXFW�FDQ
EH�SODQQHG�XVLQJ� WKH� VXSSRUW� RI � D[LRPDWLF� GHVLJQ�PXVW� DOVR� EH
LQYHVWLJDWHG�� 7KH� TXHVWLRQ� ZKHWKHU� VHUYLFH� SODQQLQJ� PHWKRGV
VXFK�DV�´%OXH3ULQWLQJµ�FDQ�EH�VXSSRUWHG�E\�D[LRPDWLF�GHVLJQ�� LV
FXUUHQWO\�EHLQJ�LQYHVWLJDWHG�DW�WKH�,QVWLWXWH�
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