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� 3DUW����,QWURGXFWLRQ�WR�5HSURGXFLELOLW\

� 0/�UHSURGXFLELOLW\�FULVLV��H[DPSOHV�IURP�QRQ�&6�ILHOGV��KRZ�WR�FRQGXFW�UHSURGXFLEOH�UHVHDUFK

� 3DUW����5HSURGXFLELOLW\�LQ�1/3

� 1/3�SDSHU�FKHFNOLVWV��UHSURGXFLELOLW\�UHVHDUFK�LQ�1/3

� 3DUW����0HFKDQLVPV�IRU�5HSURGXFLELOLW\

� 3DSHUV�ZLWK�&RGH��0/�5HSURGXFLELOLW\�&KDOOHQJH��XVHIXO�WRROV�DQG�OLEUDULHV

� 3DUW����5HSURGXFLELOLW\�DV�D�7HDFKLQJ�7RRO

� +RZ�WR�LQFRUSRUDWH�DQ�0/�UHSURGXFLELOLW\�SURMHFW�LQWR�D�FRXUVH

�
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�
7XWRULDO�ZHEVLWH��KWWSV���DFO�UHSURGXFLELOLW\�WXWRULDO�JLWKXE�LR�

https://acl-reproducibility-tutorial.github.io


,1752'8&7,21�72�5(352'8&,%,/,7<
$QD�/XFLF



29(59,(:

�� 0RWLYDWLRQ

�� 5HSURGXFLELOLW\�&ULVLV�LQ�0/

�� 5HSURGXFLELOLW\�LQ�1RQ�&6�)LHOGV

�� &RQGXFWLQJ�5HSURGXFLEOH�5HVHDUFK

�
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�$W�WKH�YHU\�IRXQGDWLRQ�RI�VFLHQWLILF�LQTXLU\�LV�WKH�SURFHVV�RI�VSHFLI\LQJ�D�K\SRWKHVLV��UXQQLQJ�DQ�
H[SHULPHQW��DQDO\]LQJ�WKH�UHVXOWV�DQG�GUDZLQJ�FRQFOXVLRQV��

�6FLHQWLVWV�KDYH�XVHG�WKLV�SURFHVV�WR�EXLOG�RXU�FROOHFWLYH�XQGHUVWDQGLQJ�RI�WKH�QDWXUDO�ZRUOG�DQG�WKH�
ODZV�WKDW�JRYHUQ�LW��+RZHYHU��IRU�WKH�ILQGLQJV�WR�EH�YDOLG�DQG�UHOLDEOH��LW�LV�LPSRUWDQW�WKDW�WKH�

H[SHULPHQWDO�SURFHVV�EH�UHSHDWDEOH��DQG�\LHOG�FRQVLVWHQW�UHVXOWV�DQG�FRQFOXVLRQV�

���3LQHDX�HW�DO�������

�
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�
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� $V�D�ILHOG��ZH
YH�PDGH�FRQVLGHUDEOH�SURJUHVV�E\�LQFUHDVLQJ�WKH�DPRXQW�RI�FRPSXWDWLRQ�XVHG�
LQ�RXU�H[SHULPHQWV�

� %HWWHU�SHUIRUPDQFH

� (DVLHU�WR�H[SORUH�LGHDV

� 7KLV�KDV�DOVR�FRPH�ZLWK�VRPH�FKDOOHQJHV�

� 5XQQLQJ�EDVHOLQHV�FDQ�EH�YHU\�H[SHQVLYH

� 5HVXOWV�DUH�QRW�DOZD\V�UHSURGXFLEOH

��
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+RZ�FDQ�ZH�PLWLJDWH�WKH�FKDOOHQJHV�RI�ELJJHU��PRUH�FRPSOH[�PRGHOV�
ZLWKRXW�UHGXFLQJ�WKH�EHQHILWV"

��



027,9$7,21

+RZ�FDQ�ZH�PLWLJDWH�WKH�FKDOOHQJHV�RI�ELJJHU��PRUH�FRPSOH[�PRGHOV�
ZLWKRXW�UHGXFLQJ�WKH�EHQHILWV"

,Q�WKLV�WXWRULDO��ZH�IRFXV�RQ�WKH�FKDOOHQJH�RI�HQVXULQJ�
UHVHDUFK�UHVXOWV�DUH�UHSURGXFLEOH

��



78725,$/�29(59,(:

�� ,QWURGXFWLRQ�WR�5HSURGXFLELOLW\

�� 5HSURGXFLELOLW\�LQ�1/3

�� 0HFKDQLVPV�IRU�5HSURGXFLELOLW\

�� 5HSURGXFLELOLW\�DV�D�7HDFKLQJ�7RRO

��
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%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��



%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��
��
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%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��
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%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��
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%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��
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%DNHU��������,V�WKHUH�D�UHSURGXFLELOLW\�FULVLV"�1DWXUH��
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� 5HSHDWDEOH��D�UHVHDUFKHU�FDQ�REWDLQ�WKH�VDPH�UHVXOWV�IRU�WKHLU�RZQ�H[SHULPHQW�XQGHU�
H[DFWO\�WKH�VDPH�FRQGLWLRQV��L�H���WKH\�FDQ�UHOLDEO\�UHSHDW�WKHLU�RZQ�H[SHULPHQW��´6DPH�WHDP��
VDPH�H[SHULPHQWDO�VHWXSµ�

� 5HSOLFDELOLW\��D�GLIIHUHQW�UHVHDUFKHU�FDQ�REWDLQ�WKH�VDPH�UHVXOWV�IRU�DQ�H[SHULPHQW�XQGHU�
H[DFWO\�WKH�VDPH�FRQGLWLRQV�DQG�XVLQJ�H[DFWO\�WKH�VDPH�DUWLIDFWV��L�H���DQRWKHU�LQGHSHQGHQW�
UHVHDUFKHU�FDQ�UHOLDEO\�UHSHDW�DQ�H[SHULPHQW�RI�VRPHRQH�RWKHU�WKDQ�KHUVHOI��´'LIIHUHQW�WHDP��
VDPH�H[SHULPHQWDO�VHWXSµ�

� 5HSURGXFLELOLW\��D�GLIIHUHQW�UHVHDUFKHU�FDQ�REWDLQ�WKH�VDPH�UHVXOWV�IRU�DQ�H[SHULPHQW�XQGHU�
GLIIHUHQW�FRQGLWLRQV�DQG�XVLQJ�WKHLU�VHOI�GHYHORSHG�DUWLIDFWV��´'LIIHUHQW�WHDP��GLIIHUHQW�
H[SHULPHQWDO�VHWXSµ�

$&0��������$UWLIDFW�5HYLHZ�DQG�%DGJLQJ��
��



1(85,36�'(),1,7,216

� 5HSURGXFLEOH��VDPH�FRQFOXVLRQV�DUH�GUDZQ�ZKHQ�UH�GRLQJ�DQ�H[SHULPHQW�ZLWK�WKH�VDPH�
GDWD�DQG�VDPH�DQDO\WLFDO�WRROV

� 5HSOLFDEOH��VDPH�FRQFOXVLRQV�DUH�GUDZQ�ZKHQ�UH�GRLQJ�DQ�H[SHULPHQW�ZLWK�D�GLIIHUHQW�
GDWDVHW��EXW�WKH�VDPH�WRROV

� 5REXVW��VDPH�FRQFOXVLRQV�DUH�GUDZQ�ZKHQ�UH�GRLQJ�DQ�H[SHULPHQW�ZLWK�WKH�VDPH�GDWD�EXW�
GLIIHUHQW�WRROV��L�H���GLIIHUHQW�FRGH�LPSOHPHQWDWLRQV�

� *HQHUDOL]DEOH��VDPH�FRQFOXVLRQV�DUH�GUDZQ�ZKHQ�UH�GRLQJ�DQ�H[SHULPHQW�ZLWK�GLIIHUHQW�
GDWD�DQG�GLIIHUHQW�WRROV��

3LQHDX�HW�DO��������,PSURYLQJ�5HSURGXFLELOLW\�LQ�0/�5HVHDUFK
��
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��

3LQHDX�HW�DO��������,PSURYLQJ�5HSURGXFLELOLW\�LQ�0/�5HVHDUFK
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+XWVRQ��������$UWLILFLDO�LQWHOOLJHQFH�IDFHV�UHSURGXFLELOLW\�FULVLV��6FLHQFH
������
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� 6LQFH�������ZH
YH�PDGH�VRPH�
SURJUHVV

� 0DQ\�FRQIHUHQFHV�VWURQJO\�
HQFRXUDJH�RU�HYHQ�UHTXLUH�FRGH�
VXEPLVVLRQV

� &DQ�JHW�OLQNV�WR�FRGH�UHSRVLWRULHV�
DQG�GDWDVHWV�WKURXJK�DU;LY�WKDQNV�WR�
3DSHUV�ZLWK�&RGH

� 5HSURGXFLELOLW\�FKHFNOLVWV�DW�
FRQIHUHQFHV

��
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3LQHDX�HW�DO��������,PSURYLQJ�5HSURGXFLELOLW\�LQ�0/�5HVHDUFK

� /DFN�RI�DFFHVV�WR�WKH�VDPH�WUDLQLQJ�GDWD��GLIIHUHQFHV�LQ�GDWD�GLVWULEXWLRQ

� 0LVVSHFLILFDWLRQ�RU�XQGHU�VSHFLILFDWLRQ�RI�WKH�PRGHO�RU�WUDLQLQJ�SURFHGXUH

� /DFN�RI�DYDLODELOLW\�RI�WKH�FRGH�QHFHVVDU\�WR�UXQ�WKH�H[SHULPHQWV��RU�HUURUV�LQ�WKH�FRGH

� 8QGHU�VSHFLILFDWLRQ�RI�WKH�PHWULFV�XVHG�WR�UHSRUW�UHVXOWV

� ,PSURSHU�XVH�RI�VWDWLVWLFV�WR�DQDO\]H�UHVXOWV

� 6HOHFWLYH�UHSRUWLQJ�RU�RYHU�FODLPLQJ�RI�UHVXOWV

��
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Ɣ 7KH�2SHQ�6FLHQFH�&ROODERUDWLRQ�FRQGXFWHG�����UHSOLFDWLRQV�RI�VWXGLHV�IURP���SV\FKRORJ\�
MRXUQDOV

ż ,Q�WRWDO��WKHUH�DUH�����DXWKRUV�RQ�WKH�SDSHU�SXEOLVKHG�LQ�6FLHQFH

Ɣ )RXQG�D�VLJQLILFDQW�SURSRUWLRQ�RI�UHSOLFDWLRQV�SURGXFHG�ZHDNHU�HYLGHQFH�GHVSLWH�XVLQJ�
PDWHULDOV�SURYLGHG�E\�DXWKRUV�

Ɣ 0HDQ�HIIHFW�VL]H�RI�UHSOLFDWLRQ�ZDV�IRXQG�WR�EH�KDOI�RI�WKH�RULJLQDO

ż 2ULJLQDO������VLJQLILFDQW��S��������YV�6WXG\�����

36<&+2/2*<

2SHQ�6FLHQFH�&ROODERUDWLRQ��������(VWLPDWLQJ�WKH�UHSURGXFLELOLW\�RI�SV\FKRORJLFDO�VFLHQFH��6FLHQFH
��



Ɣ &OLQLFDO�WULDOV�LQ�RQFRORJ\�KDYH�VRPH�RI�WKH�KLJKHVW�IDLOXUH�UDWHV�LQ�FRPSDULVRQ�WR�RWKHU�
WKHUDSHXWLF�DUHDV

Ɣ %HJOH\�DQG�/HH��������FODLP�WKLV�LV�GXH�WR�WKH�ODFN�RI�UREXVWQHVV�LQ�SUHFOLQLFDO�WULDOV�L�H���GUXJ�
GHYHORSPHQW

Ɣ 2XW�RI�����ODQGPDUN��VWXGLHV��RQO\���FRXOG�EH�UHSURGXFHG

Ɣ 1RQ�UHSURGXFLEOH�SDSHUV�DUH�VWLOO�KHDYLO\�FLWHG�VLQFH�WKH\�DUH�FRQVLGHUHG�WR�EH��SDUW�RI�WKH�
OLWHUDWXUH���FRQWULEXWLQJ�WR�IDLOLQJ�FOLQLFDO�WULDOV

%,20(',&$/�6&,(1&(6

%HJOH\�DQG�/HH��������5DLVH�VWDQGDUGV�IRU�SUHFOLQLFDO�FDQFHU�UHVHDUFK��1DWXUH�

��
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��

%HJOH\�DQG�/HH��������5DLVH�VWDQGDUGV�IRU�SUHFOLQLFDO�FDQFHU�UHVHDUFK��1DWXUH�



5HFRPPHQGDWLRQV�SURSRVHG�E\�%HJOH\�DQG�/HH��������

Ɣ 5HTXLUH�UHSRUWLQJ�RQ�QHJDWLYH�ILQGLQJV

Ɣ (QFRXUDJH�UHSRUWLQJ�RQ�DOWHUQDWLYH�ILQGLQJV�WKDW�FRQWUDGLFW�H[LVWLQJ�ZRUN

Ɣ ,PSOHPHQW�WUDQVSDUHQW�PHFKDQLVPV�IRU�UHSRUWLQJ�XQHWKLFDO�SUDFWLFHV

Ɣ ,QFUHDVH�GLDORJXH�EHWZHHQ�SK\VLFLDQV��VFLHQWLVWV��SDWLHQW�DGYRFDWHV�DQG�SDWLHQWV

Ɣ 5HFRJQL]H�KLJK�TXDOLW\�WHDFKLQJ�DQG�PHQWRULQJ�DV�YDOXDEOH

Ɣ )XQGLQJ�RUJDQL]DWLRQV�VKRXOG�IDFLOLWDWH�GHYHORSPHQW�DQG�DFFHVV�WR�QHZ�WRROV�

%,20(',&$/�6&,(1&(6

��

%HJOH\�DQG�/HH��������5DLVH�VWDQGDUGV�IRU�SUHFOLQLFDO�FDQFHU�UHVHDUFK��1DWXUH�
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(UULQJWRQ�HW�DO��������FRQGXFW�D�UHSURGXFWLRQ�RI�����H[SHULPHQWV�IURP����KLJK�LPSDFW�SDSHUV�LQ�
SUHFOLQLFDO�FDQFHU�ELRORJ\��

Ɣ 2QO\��������H[SHULPHQWV�IURP����SDSHUV�ZHUH�UHSURGXFHG

Ɣ 'DWD�ZDV�SXEOLFO\�DFFHVVLEOH�IRU���RI�����SDSHUV

Ɣ $XWKRUV�ZRXOG�QRW�VKDUH�GDWD�IRU�����RI�SDSHUV

Ɣ ����RI�DXWKRUV�ZHUH�UDWHG�DV��QRW�DW�DOO�KHOSIXO��E\�UHVHDUFKHUV�UHSURGXFLQJ�WKHLU�
H[SHULPHQWV

Ɣ ����RI�SURWRFROV�GHVFULEHG�LQ�SDSHUV�QHHGHG�PRGLILFDWLRQV

ż 2QO\�����RI�WKRVH�PRGLILFDWLRQV�FRXOG�EH�LPSOHPHQWHG

(UULQJWRQ�HW�DO��������5HSURGXFLELOLW\�LQ�FDQFHU�ELRORJ\��FKDOOHQJHV�IRU�DVVHVVLQJ�UHSOLFDELOLW\�LQ�SUHFOLQLFDO�FDQFHU�ELRORJ\��H/LIH

��
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��

(UULQJWRQ�HW�DO��������5HSURGXFLELOLW\�LQ�FDQFHU�ELRORJ\��FKDOOHQJHV�IRU�DVVHVVLQJ�UHSOLFDELOLW\�LQ�SUHFOLQLFDO�FDQFHU�ELRORJ\��H/LIH
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&DPHUHU�HW�DO��������(YDOXDWLQJ�UHSOLFDELOLW\�RI�ODERUDWRU\�H[SHULPHQWV�LQ�HFRQRPLFV��6FLHQFH

� &DPHUHU�HW�DO��������DQDO\]H����
VWXGLHV�LQ�HFRQRPLFV�

� 7KH\�ILQG�WKDW�����RI�VWXGLHV�GHWHFW�
WKH�RULJLQDO�HIIHFW�VL]H�LQ�WKH�VDPH�
GLUHFWLRQ�DW�DOSKD� �����

� +RZHYHU��WKH�UHSOLFDWHG�HIIHFW�VL]H�
LV�����RI�WKH�RULJLQDO��RQ�DYHUDJH

��
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�� +\SRWKHVLV�WHVWLQJ

�� 5DQGRPQHVV

�� 6WDWLVWLFDO�WHVWLQJ

�� 2SHQ�VRXUFH�FRGH

�� 0RGHO�FDUGV

�� 'DWDVKHHWV

��
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� ,Q�0/�1/3��ZH�RIWHQ�JHW�VWDUWHG�ZLWK�UXQQLQJ�H[SHULPHQWV�ULJKW�DZD\�GXH�WR�WKH�ORZ�EDUULHU�
WR�HQWU\��ZKLFK�FDQ�UHVXOW�LQ�

� 8QFOHDU�UHVHDUFK�TXHVWLRQV

� 8QFOHDU�FRQFOXVLRQV

� :DVWHG�WLPH��HIIRUW�DQG�FRPSXWDWLRQ�SRZHU

� )RUPXODWLQJ��VRPH�YHUVLRQ�RI��WKH�54V�EHIRUH�VWDUWLQJ�ZLWK�H[SHULPHQWDWLRQ�FDQ�KHOS�
DOOHYLDWH�VRPH�RI�WKHVH�LVVXHV

��
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'HHS�1HXUDO�1HWZRUNV�GLVSOD\�KLJKO\�QRQ�FRQYH[�ORVV�VXUIDFHV�DQG�WKHUHIRUH�WKH�SHUIRUPDQFH�RI�D�
PRGHO�GHSHQGV�RQ�VHYHUDO�IDFWRUV�

� 6SHFLILF�K\SHUSDUDPHWHUV

� 'URSRXW�DSSOLHG�GXULQJ�WUDLQLQJ

� :HLJKW�LQLWLDOL]DWLRQ

� 2UGHU�RI�WKH�WUDLQLQJ�GDWD

� 5DQGRPO\�VDPSOHG�GDWD�DXJPHQWDWLRQV

,W�LV�LPSRUWDQW�LGHQWLI\�DOO�VRXUFHV�RI�SRWHQWLDO�UDQGRPQHVV�LQ�RUGHU�WR�WU\�WR�FRPSHQVDWH�IRU�WKHP�
LQ�\RXU�H[SHULPHQWV

��



67$7,67,&$/�7(67,1*

� &RPSDULQJ�WKH�PHDQV�RI�WZR�PRGHOV�LV�QRW�HQRXJK�WR�FRQFOXGH�PRGHO�$�LV�EHWWHU�WKDQ�%

� ,W�LV�LPSRUWDQW�WR�FKRRVH�WKH�DSSURSULDWH�VWDWLVWLFDO�WHVW�WR�GHWHUPLQH�ZKHWKHU�RU�QRW�\RXU�
UHVXOWV�DUH�VLJQLILFDQW��6RPH�UHVRXUFHV�

� 8OPHU�HW�DO��������'HHS�6LJQLILFDQFH��(DV\�DQG�0HDQLQJIXO�6WDWLVWLFDO�6LJQLILFDQFH�7HVWLQJ�LQ�WKH�$JH�RI�
1HXUDO�1HWZRUNV�

� 'URU�HW�DO��������'HHS�'RPLQDQFH��+RZ�WR�3URSHUO\�&RPSDUH�'HHS�1HXUDO�0RGHOV�

��
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Ɣ 6FHQDULR�����&RPSDULQJ�PXOWLSOH�UXQV�RI�WZR�PRGHOV

Ɣ 6FRUHV�IURP�D�PRGHO�$�DQG�D�EDVHOLQH�%�RQ�D�GDWDVHW��VWHPPLQJ�IURP�1�PRGHO�UXQV�ZLWK�GLIIHUHQW�
UDQGRP�VHHGV

Ɣ &RPSDULQJ�PXOWLSOH�UXQV�ZLOO�DOZD\V�EH�SUHIHUDEOH

Ɣ 6FHQDULR�����&RPSDULQJ�PXOWLSOH�UXQV�DFURVV�GDWDVHWV

Ɣ :KHQ�FRPSDULQJ�PRGHOV�DFURVV�GDWDVHWV��IRUPXODWH�RQH�QXOO�K\SRWKHVLV�SHU�GDWDVHW�

Ɣ 1�PRGHO�UXQV�ZLWK�GLIIHUHQW�UDQGRP�VHHGV

8OPHU�HW�DO��������'HHS�6LJQLILFDQFH��(DV\�DQG�0HDQLQJIXO�6WDWLVWLFDO�6LJQLILFDQFH�7HVWLQJ�LQ�WKH�$JH�RI�1HXUDO�1HWZRUNV�

��
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Ɣ 6FHQDULR����&RPSDULQJ�VDPSOH�OHYHO�VFRUHV

Ɣ ,I�RQO\�RQH�UXQ�LV�DYDLODEOH��FRPSDULQJ�VDPSOH�ZLVH�VFRUH�GLVWULEXWLRQ�FDQ�EH�DQ�RSWLRQ

Ɣ 6FHQDULR����&RPSDULQJ�PRUH�WKDQ�WZR�PRGHOV

Ɣ )RU�LQVWDQFH��IRU�WKUHH�PRGHOV��ZH�FDQ�FUHDWH�D��PDWUL[��[���

Ɣ 7KH�IUDPHZRUN�E\�8OPHU�HW�DO�������PDNHV�XVH�RI�WKH�$OPRVW�6WRFKDVWLF�2UGHU��$62��WHVW�

Ɣ ([SUHVVHV�WKH�DPRXQW�RI�YLRODWLRQ�RI�VWRFKDVWLF�RUGHU

��

8OPHU�HW�DO��������'HHS�6LJQLILFDQFH��(DV\�DQG�0HDQLQJIXO�6WDWLVWLFDO�6LJQLILFDQFH�7HVWLQJ�LQ�WKH�$JH�RI�1HXUDO�1HWZRUNV�
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KWWSV���JLWKXE�FRP�SDSHUVZLWKFRGH�UHOHDVLQJ�UHVHDUFK�FRGH�

� :KHQ�SRVVLEOH��LW�LV�EHQHILFLDO�WR�RSHQ�VRXUFH�\RXU�FRGH�DQG�GDWD�LQ�RUGHU�WR�SURPRWH�RSHQ�
DQG�UHSURGXFLEOH�VFLHQFH

� 7HPSODWHV�VXFK�DV�WKH�0/�&RGH�&RPSOHWHQHVV�&KHFNOLVW�FDQ�KHOS�\RX�DUUDQJH�\RXU�
UHSRVLWRU\�EHIRUH�SXEOLVKLQJ�LW�SXEOLFO\

� 0RUH�GHWDLOV�LQ�3DUW���RI�WKH�WXWRULDO

� 2SHQ�VRXUFH�FRGH�SURYLGHV�LQVLJKWV�LQWR�

� 7KH�XQGHUO\LQJ�LPSOHPHQWDWLRQ�RI�D�IRUPDO�LGHD

� 0DQ\�K\SHUSDUDPHWHUV�DQG�PLQRU�GHWDLOV�WKDW�DUH�QRW�GLVFXVVHG�LQ�WKH�SDSHU

��

https://github.com/paperswithcode/releasing-research-code
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0LWFKHOO�HW�DO��������0RGHO�&DUGV�IRU�0RGHO�5HSRUWLQJ��$&0�)$FF7�
��
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'DWDVKHHWV�ZHUH�SURSRVHG�DV�D�PHFKDQLVP�WR�VWDQGDUGL]H�GRFXPHQWDWLRQ�SUDFWLFHV�IRU�0/�
GDWDVHWV��7KH\�LQFOXGH�a���TXHVWLRQV�RQ�WKH�IROORZLQJ�WRSLFV�

� 0RWLYDWLRQ

� &RPSRVLWLRQ

� &ROOHFWLRQ�3URFHVV

� 3UHSURFHVVLQJ�FOHDQLQJ�ODEHOOLQJ

� 8VHV

� 'LVWULEXWLRQ

� 0DLQWHQDQFH

*HEUX�HW�DO��������'DWDVKHHWV�IRU�'DWDVHWV��$&0�)DFF7�
��



'$7$6+((76

��

*HEUX�HW�DO��������'DWDVKHHWV�IRU�'DWDVHWV��$&0�)DFF7�



5(&200(1'$7,216�)25�&21'8&7,1*�5(352'8&,%/(�
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�� )RUPXODWH�K\SRWKHVLV�SULRU�WR�VWDUWLQJ�H[SHULPHQWV

�� ,GHQWLI\�DSSURSULDWH�VWDWLVWLFDO�WHVWV

�� ,GHQWLI\�VWRFKDVWLF�FRPSRQHQWV�RI�H[SHULPHQWV�DQG�DFFRXQW�IRU�UDQGRPQHVV

�� 2SHQ�VRXUFH�\RXU�FRGH�ZLWK�FOHDU�LQVWUXFWLRQV�RQ�KRZ�WR�UXQ�LW

�� &OHDUO\�GRFXPHQW�\RXU�FRQWULEXWLRQ�ZLWK�D�PRGHO�FDUG�DQG�RU�D�GDWDVKHHW

��
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+RZ�FDQ�ZH�PLWLJDWH�WKH�FKDOOHQJHV�RI�ELJJHU��PRUH�FRPSOH[�PRGHOV�
ZLWKRXW�UHGXFLQJ�WKH�EHQHILWV"

,Q�WKLV�WXWRULDO��ZH�IRFXV�RQ�WKH�FKDOOHQJH�RI�HQVXULQJ�
UHVHDUFK�UHVXOWV�DUH�UHSURGXFLEOH
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�� ,QWURGXFWLRQ�WR�5HSURGXFLELOLW\

�� 5HSURGXFLELOLW\�LQ�1/3

�� 0HFKDQLVPV�IRU�5HSURGXFLELOLW\

�� 5HSURGXFLELOLW\�DV�D�7HDFKLQJ�7RRO

��


