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Course data
SF2812 - Applied Linear Optimization, VT 2016
Course facts
Course start: 2016 w.3

Course end: 2016 w.12

Credits: 7,5

Examination: PRO1 - Project, 1.5, Grading scale: A, B, C, D, E, FX, F
PRO2 - Project, 1.5, Grading scale: A, B, C, D, E, FX, F
TEN1 - Examination, 4.5, Grading scale: A, B, C, D, E, FX, F

Grading scale: A, B, C, D, E, FX, F

Staff

Examiner:

Course responsible teacher: Anders Forsgren <andersf@kth.se>

Teachers: Anders Forsgren <andersf@kth.se>
Axel Ringh <aringh@kth.se>

Assistants:

Number of students on the course offering

First-time registered: 60

Total number of registered: 76

Achievements (only first-time registered students)

Pass ratio1 [%] 76.70%

Grade distribution2 [%, number] A 43% (20)
B 35% (16)
C 24% (11)

Achievement ratio3 [%] 82.70%

1 Percentage approved students
2 Distribution of grades among the approved students
3 Percentage achieved credits
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(YHQO\�VSUHDG�RXW�GXULQJ�WKH�ZKROH�FRXUVH��,�ZRXOG�VD\��
7KDW
V�D�JUHDW�FRXUVH�DQG�,�DOVR�OHDUQW�D�ORW�IURP�WKH�FRXUVH�DVVLJQPHQWV�
7KH�ZRUNORDG�YDULHG�TXLWH�D�ORW�WKURXJKRXW�WKH�FRXUVH�EHFDXVH�RI�WKH�SURMHFWV�

&RPPHQWV��,�ZRUNHG��������WLPPDU�YHFND�
3URMHFWV�WRRN�WLPH
RI�FRXUVH�PRUH�EHIRUH�SURMHFW�GHDGOLQHV�DQG�H[DP��EXW�PD\EH�RQ�DYHUDJH���

&RPPHQWV��,�ZRUNHG��������WLPPDU�YHFND�
0RUH�GXULQJ�SURMHFW�ZHHNV�DQG�EHIRUH�H[DP��



/($51,1*�(;3(5,(1&(

7KH�SRODU�GLDJUDPV�EHORZ�VKRZ�WKH�DYHUDJH�UHVSRQVH�WR�WKH�/(4�
VWDWHPHQWV�IRU�GLIIHUHQW�JURXSV�RI�UHVSRQGHQWV��RQO\�YDOLG�UHVSRQVHV�DUH�
LQFOXGHG���7KH�VFDOH�WKDW�LV�XVHG�LQ�WKH�GLDJUDPV�LV�GHILQHG�E\�

�� �1R��,�VWURQJO\�GLVDJUHH�ZLWK�WKH�VWDWHPHQW
�� �,�DP�QHXWUDO�WR�WKH�VWDWHPHQW
�� �<HV��,�VWURQJO\�DJUHH�ZLWK�WKH�VWDWHPHQW

1RWH��$�JURXS�KDV�WR�LQFOXGH�DW�OHDVW���UHVSRQGHQWV�LQ�RUGHU�WR�DSSHDU�LQ
D�GLDJUDP�



.7+�/HDUQLQJ�([SHULHQFH�4XHVWLRQQDLUH�Y�����

0HDQLQJIXOQHVV���HPRWLRQDO�OHYHO

6WLPXODWLQJ�WDVNV

���,�ZRUNHG�ZLWK�LQWHUHVWLQJ�LVVXHV��D�

([SORUDWLRQ�DQG�RZQ�H[SHULHQFH

���,�H[SORUHG�SDUWV�RI�WKH�VXEMHFW�RQ�P\�RZQ��D�
���,�FRXOG�OHDUQ�E\�WU\LQJ�RXW�P\�RZQ�LGHDV��E�

&KDOOHQJH

���7KH�FRXUVH�ZDV�FKDOOHQJLQJ�LQ�D�VWLPXODWLQJ�ZD\��F�

%HORQJLQJ

���,�IHOW�WRJHWKHUQHVV�ZLWK�RWKHU�FRXUVH�SDUWLFLSDQWV��G�
���7KH�DWPRVSKHUH�LQ�WKH�FRXUVH�ZDV�RSHQ�DQG�LQFOXVLYH��G�

&RPSUHKHQVLELOLW\���FRJQLWLYH�OHYHO

&OHDU�JRDOV�DQG�RUJDQL]DWLRQ

���7KH�OHDUQLQJ�REMHFWLYHV�KHOSHG�PH�XQGHUVWDQG�ZKDW�,�ZDV�H[SHFWHG�WR
DFKLHYH��H�
���,�XQGHUVWRRG�KRZ�WKH�FRXUVH�ZDV�RUJDQL]HG�DQG�ZKDW�,�ZDV�H[SHFWHG�
WR�GR��H��

8QGHUVWDQGLQJ�RI�VXEMHFW�PDWWHU

���,�XQGHUVWRRG�ZKDW�WKH�WHDFKHUV�ZHUH�WDONLQJ�DERXW��I�
����,�FRXOG�OHDUQ�IURP�FRQFUHWH�H[DPSOHV�WKDW�,�ZDV�DEOH�WR�UHODWH�WR��J�
����8QGHUVWDQGLQJ�RI�NH\�FRQFHSWV�ZDV�JLYHQ�KLJK�SULRULW\��K�



&RQVWUXFWLYH�DOLJQPHQW

����7KH�FRXUVH�DFWLYLWLHV�KHOSHG�PH�WR�UHDFK�WKH�OHDUQLQJ�REMHFWLYHV�
HIILFLHQWO\��L�
����,�XQGHUVWRRG�ZKDW�,�ZDV�H[SHFWHG�WR�OHDUQ�LQ�RUGHU�WR�JHW�D�SDUWLFXODU�
JUDGH��L�

)HHGEDFN�DQG�VHFXULW\

����,�UHJXODUO\�UHFHLYHG�IHHGEDFN�WKDW�KHOSHG�PH�VHH�P\�SURJUHVV��M�
����,�FRXOG�SUDFWLFH�DQG�UHFHLYH�IHHGEDFN�ZLWKRXW�DQ\�JUDGLQJ�EHLQJ�
GRQH��M�
����7KH�DVVHVVPHQW�RQ�WKH�FRXUVH�ZDV�IDLU�DQG�KRQHVW��N�

0DQDJHDELOLW\���LQVWUXPHQWDO�OHYHO

6XIILFLHQW�EDFNJURXQG�NQRZOHGJH

����0\�EDFNJURXQG�NQRZOHGJH�ZDV�VXIILFLHQW�WR�IROORZ�WKH�FRXUVH��I�

7LPH�WR�UHIOHFW

����,�UHJXODUO\�VSHQW�WLPH�WR�UHIOHFW�RQ�ZKDW�,�OHDUQHG��O�

9DULDWLRQ�DQG�FKRLFHV

����,�FRXOG�OHDUQ�LQ�D�ZD\�WKDW�VXLWHG�PH��P�
����,�KDG�RSSRUWXQLWLHV�WR�FKRRVH�ZKDW�,�ZDV�JRLQJ�WR�GR��P�

&ROODERUDWLRQ

����,�FRXOG�OHDUQ�E\�FROODERUDWLQJ�DQG�GLVFXVVLQJ�ZLWK�RWKHUV��Q�

6XSSRUW

����,�FRXOG�JHW�VXSSRUW�LI�,�QHHGHG�LW��F�



/HDUQLQJ�IDFWRUV�IURP�WKH�OLWHUDWXUH�WKDW�/(4�LQWHQGV�WR�H[DPLQH

:H�WHQG�WR�OHDUQ�PRVW�HIIHFWLYHO\��LQ�ZD\V�WKDW�PDNH�D�VXVWDLQHG��
VXEVWDQWLDO��DQG�SRVLWLYH�LQIOXHQFH�RQ�WKH�ZD\�ZH�WKLQN��DFW�RU�IHHO��
ZKHQ�

D��:H�DUH�WU\LQJ�WR�DQVZHU�TXHVWLRQV��VROYH�SUREOHPV�RU�DFTXLUH�VNLOOV�
WKDW�ZH�ILQG�LQWHUHVWLQJ��LQWULJXLQJ�RU�LPSRUWDQW

E��:H�FDQ�VSHFXODWH��WU\�RXW�LGHDV��LQWHOOHFWXDOO\�RU�SUDFWLFDOO\��DQG�OHDUQ�
IURP�H[SHULHQFH��HYHQ�EHIRUH�ZH�NQRZ�PXFK�DERXW�WKH�VXEMHFW

F��:H�DUH�DEOH�WR�GR�VR�LQ�D�FKDOOHQJLQJ�\HW�VXSSRUWLYH�HQYLURQPHQW

G��:H�IHHO�WKDW�ZH�DUH�SDUW�RI�D�FRPPXQLW\�DQG�EHOLHYH�WKDW�RWKHU�SHRSOH
KDYH�IDLWK�LQ�RXU�DELOLW\�WR�OHDUQ

H��:H�XQGHUVWDQG�WKH�PHDQLQJ�RI�WKH�OHDUQLQJ�REMHFWLYHV��KRZ�WKH�
HQYLURQPHQW�LV�RUJDQL]HG�DQG�ZKDW�LV�H[SHFWHG�RI�XV

I��:H�KDYH�VXIILFLHQW�EDFNJURXQG�NQRZOHGJH�WR�PDQDJH�WKH�SUHVHQW�
OHDUQLQJ�VLWXDWLRQ

J��:H�FDQ�OHDUQ�LQGXFWLYHO\�E\�PRYLQJ�IURP�VSHFLILF�H[DPSOHV�DQG�
H[SHULHQFHV�WR�JHQHUDO�SULQFLSOHV��UDWKHU�WKDQ�WKH�RWKHU�ZD\�DURXQG

K��:H�DUH�FKDOOHQJHG�WR�GHYHORS�D�SURSHU�XQGHUVWDQGLQJ�RI�NH\�
FRQFHSWV�DQG�VXFFHVVLYHO\�FUHDWH�D�FRKHUHQW�ZKROH�RI�WKH�FRQWHQW

L��:H�EHOLHYH�WKDW�WKH�ZRUN�ZH�DUH�H[SHFWHG�WR�GR�ZLOO�KHOS�XV�WR�UHDFK�
WKH�OHDUQLQJ�REMHFWLYHV

M��:H�FDQ�WU\��IDLO��DQG�UHFHLYH�IHHGEDFN�LQ�DGYDQFH�RI�DQG�VHSDUDWH�IURP
DQ\�VXPPDWLYH�MXGJPHQW�RI�RXU�HIIRUWV

N��:H�EHOLHYH�WKDW�RXU�ZRUN�ZLOO�EH�FRQVLGHUHG�IDLUO\�DQG�KRQHVWO\

O��:H�KDYH�VXIILFLHQW�WLPH�WR�OHDUQ�DQG�GHYRWH�WKH�WLPH�QHFHVVDU\�WR�GR�
VR



P��:H�EHOLHYH�WKDW�ZH�DUH�LQ�FRQWURO�RI�RXU�RZQ�OHDUQLQJ��QRW�
PDQLSXODWHG

Q��:H�FDQ�ZRUN�FROODERUDWLYHO\�ZLWK�RWKHU�OHDUQHUV�VWUXJJOLQJ�ZLWK�WKH�
VDPH�SUREOHPV

/LWHUDWXUH

%DLQ��.����������:KDW�WKH�%HVW�&ROOHJH�7HDFKHUV�'R��&KDSWHU����SS��
��������&DPEULGJH��+DUYDUG�8QLYHUVLW\�3UHVV�

%LJJV�-��	�7DQJ��&����������7HDFKLQJ�IRU�4XDOLW\�/HDUQLQJ�DW�8QLYHUVLW\��
&KDSWHU����SS����������0DLGHQKHDG��0F*UDZ�+LOO�

(OPJUHQ��0��	�+HQULNVVRQ��$�6����������$FDGHPLF�7HDFKLQJ��&KDSWHU����
SS���������/XQG��6WXGHQWOLWWHUDWXU�

.HPEHU��.��	�0F1DXJKW��&����������(QKDQFLQJ�8QLYHUVLW\�7HDFKLQJ��
/HVVRQV�IURP�5HVHDUFK�LQWR�$ZDUG�:LQQLQJ�7HDFKHUV��&KDSWHU����SS��
�������$ELQJGRQ��5RXWOHGJH�

5DPVGHQ��3����������/HDUQLQJ�WR�7HDFK�LQ�+LJKHU�(GXFDWLRQ��&KDSWHU����
SS����������1HZ�<RUN��5RXWOHGJH)DOPHU�



&RPPHQWV



&RPPHQWV

&RPPHQWV��,�DP��6YHQVN�VWXGHQW�L�nUVNXUV�����
,�DSSUHFLDWHG�WKDW�\RX�PDGH�WKH�JURXSV�IRU�WKH�WZR�SURMHFWV�DQG�WKDW�ZH�ZHUH�PL[HG�6ZHGLVK�VWXGHQWV�DQG�LQWHUQDWLRQDO�VWXGHQWV����
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:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG������WLPPDU�YHFND�
/LNHG�WKH�SURMHFWV��/HDUQHG�D�ORW�
5HDOO\�WKRXJKW�WKH�VHSDUDWLRQ�EHWZHHQ�ZKDW
V�LQ�WKH�SURMHFW�DQG�ZKDW
V�LQ�WKH�H[DP�ZRUNV�ZHOO��VXUSULVHG�QRW�PRUH�FRXUVHV�GR�LW�

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG�������WLPPDU�YHFND�
6WUXFWXUHG��,W
V�FRQWHQW�ZDV�FOHDUO\�GHILQHG��
7KH�SURMHFWV
3URMHFWV
,�UHDOO\�HQMR\�WR�KDYH�WKHRUHWLFDO�NQRZOHGJH�LQ�WKH�OHFWXUHV��DQG�SUDFWLFDO�PRGHOOLQJ�DQG�RSWLPL]DWLRQ�RQ�WKH�SURMHFW��5HDOO\�JRRG�WKDW�LW�LV�GLYLGHG
OLNH�WKDW��
5HDOO\�LQWHUHVWLQJ�SURMHFWV��ZLWK��OLIH��VLWXDWLRQV��7KH�WHDFKHU�DQG�WKH�7$�DUH�HDV\�WR�OLVWHQ�WR��,�HDVLO\�JHW�GLVWUDFWHG�GXULQJ�D�OHFWXUH�EXW�QRW�
KHUH�
7KDW�ZRXOG�EH�WKH�FRXUVH�DVVLJQPHQWV��'XULQJ�WKH�WZR�SURMHFWV�,�OHDUQW�KRZ�WR�XVH�*$06�DV�D�QHZ�WRRO�DQG�FRRSHUDWHG�ZLWK�RWKHU�FODVVPDWHV�
WR�ILQLVK�WKH�WDVN��7KDW
V�JUHDW�WR�SXW�WKH�WKUHRWLFDO�WKLQJV�LQ�FODVV�LQWR�UHDO�SUDFWLFH�
7KH�PRGHOOLQJ�LQ�WKH�LQWHJHU�SURJUDPPLQJ�SDUW��DV�LW�ZDV�FKDOOHQJLQJ�LQ�D�VWLPXODWLQJ�ZD\�

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG��������WLPPDU�YHFND�
7KDW�LW�LV�DSSOLHG�ZLWK�UHDOLVWLF�DQG�FRQFUHWH�H[DPSOHV
7KH�SURMHFWV�DUH�YHU\�LQWHUHVWLQJ��
9HU\�LQWHUHVWLQJ�FRXUVH��JRRG�FRPELQDWLRQ�RI�SUDFWLFH��SURMHFWV��DQG�WKHRU\��OHFWXUHV���
:HOO�RUJDQL]HG�
5ROLJW�PHG�UHODWLYW�RVSHFLILNW�IRUPXOHUDGH�SURMHNW��Vn�DWW�PDQ�ILFN�WlQND�RFK�PRGHOOHUD�VMlOY
7KH�3URMHFWV��ZKHUH�\RX�FRXOG�XVH�WKH�NQRZOHGJH�RQ�PRUH�UHDOLVWLF�H[DPSOHV
,W�LV�HDV\�WR�LPDJLQH�WKDW�WKH�FRQWHQW�RI�WKH�FRXUVH�LV�XVHIXO�LQ�WKH�RXWVLGH�ZRUOG�
FRQWHQW�DW�WKH�HQG��'DQ]LJ�:ROIH���FROXPQ�JHQHUDWLRQ�
JRRG�WHDFKHU�DQG�DVVLVWDQW�WHDFKHU
7KH�ZKROH�SDFNDJH��UHDOO\�JRRG�OHFWXUHV��EHVW�WXWRULDOV�,�KDYH�HYHU�KDG�DW�XQLYHUVLW\��QLFH�SURMHFW�LGHDV��FOHDU�VWUXFWXUH���

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG��������WLPPDU�YHFND�
7KH�SURMHFW�ZRUN��KHOSHG�PH�XQGHUVWDQG�WKH�VXEMHFW�YHU\�ZHOO�
'LVFXVVLRQ�VHVVLRQ�ZDV�JRRG�VR�\RX�KDG�WKH�FKDQFH�WR�VHH�ZKDW�RWKHU�KDG�'RQH�DQG�EH�DEOH�WR�GLVFXVV�WKH�SURMHFWV�
7KH�SURMHFWV��$QG�WKH�ZD\�WKH\�ZHUH�SUHVHQWHG��UHSRUW��VHPLQDU��GLVFXVVLRQ�VHVVLRQ��±�LW�UHDOO\�HQFRXUDJHG�SXWWLQJ�GRZQ�HIIRUW�DQG�ZRUNLQJ�IRU�
D�WUXH�XQGHUVWDQGLQJ��

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG��������WLPPDU�YHFND�
7KH�VWUXFWXUH��PRGHOLQJ�LQ�WKH�SURMHFWV�DQG�WKHRU\�RQ�WKH�H[DP���
7KH�OHFWXUHU�DQG�DVVLVWDQW�ZHUH�YHU\�LQVSLULQJ�
7KH�SURIHVVRU�DQG�7$�DUH�UHDOO\�JRRG�

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG��������WLPPDU�YHFND�
7KH�SURMHFWV�ZHUH�IXQ
9HU\�ZHOO�RUJDQL]HG�FRXUVH��9HU\�JRRG�OHFWXUHV�DQG�JUHDW�H[HUFLVH�VHVVLRQV��,QWHUHVWLQJ�SURMHFWV�DQG�GHWDLOHG�IHHGEDFN�RQ�WKH�WKHP�

:KDW�ZDV�WKH�EHVW�DVSHFW�RI�WKH�FRXUVH"��,�ZRUNHG��������WLPPDU�YHFND�
2YHUDOO��,�IRXQG�WKH�FRXUVH�YHU\�ZHOO�VWUXFWXUHG��7KH�WKHRU\�SDUW��OHFWXUHV�DQG�H[HUFLVHV��DQG�WKH�DSSOLHG�SDUW��JURXS�DVVLJQPHQWV��ZDV�D�
UHZDUGLQJ�FRPELQDWLRQ��7KH�JURXS�DVVLJQPHQWV�DFWXDOO\�JDYH�D�VHQVH�RI�KRZ�RSWLPL]DWLRQ�FDQ�EH�DSSOLHG�LQWR�UHDO�ZRUOG�SUREOHPV�������



:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG������WLPPDU�YHFND�
.HHS�LW�WKH�ZD\�LW�LV��
'RQ
W�KDYH�HYHU\�FODVV�DW��DP"

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG�������WLPPDU�YHFND�
+RZ�WKH�SURMHFWV�ZHUH�PDGH��,�WKLQN�RQH�VKRXOG�127�ZULWH�ZKR�GLG�ZKDW��EXW�RQO\�KRZ�PDQ\�KRXUV�RQH�VSHQW��EHFDXVH�LW�LV�LPSRVVLEOH�WR�VD\�
ZKR�GLG�ZKDW��(VSHFLDOO\�VLQFH�\RX�DUH�GLYLGHG�LQWR�JURXSV�ZLWK�SHRSOH�\RX�GR�QRW�NQRZ��DQG�VRPH�PD\�GR�D�JUHDW�SDUW�DORQH�ZLWKRXW�HYHQ�
WHOOLQJ�WKH�RWKHU�JURXS�PHPEHUV�
�
0D\EH�WR�JR�D�OLWWOH�IXUWKHU�LQWR�WKH�DOJRULWKPV�WKDW�DUH�XVHG�QRZDGD\V��,W�LV�GRQH�D�ELW�ZLWK�EUDQFK�DQG�ERXQG�EXW�LW�FRXOG�EH�PRUH�GHWDLOHG��$OO�
WKH�SDUWV�XSRQ�KHXULVWLFV�DQG�PHWD�KHXULVWLFV�ZRXOG�KDYH�EHHQ�UHDOO\�QLFH�WR�VWXG\���
/HFWXUH�RQ�IULGD\�DW��SP�LV�EDG�WLPLQJ���
7KH�SURMHFWV�FRXOG�FRQWDLQ�VRPH�PHWKRG�LPSOHPHQWDWLRQ�DV�ZHOO��VLQFH�WKDW�ZRXOG�SURYLGH�DQRWKHU�ZD\�RI�OHDUQLQJ�WKH�PHWKRGV�

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG��������WLPPDU�YHFND�
7KH�SDUWV�LQ�WKH�OHFWXUHV�DERXW�LQWHULRU�PHWKRGV�DQG�'DQ]LJ�:ROIH�GHFRPSRVLWLRQ�DUH�QRW�WRWDOO\�FOHDU��:H�GR�QRW�UHDOO\�NQRZ�ZK\�ZH�XVH�WKHVH
QHZ��WRROV��
8SORDG�WKH�FRPSUHKHQVLYH�VROXWLRQV�RI�WKH�H[HUFLVH�VHVVLRQV��TXLWH�KDUG�WR�IROORZ�WKH�H[HUFLVH�VHVVLRQ�DQG�WDNLQJ�QRWHV�
LQJHW��W\FNHU�DWW�NXUVHQ�lU�XWPlUNW
,W
V�QRW�UHDOO\�ZRUWK����FUHGLWV��FRQVLGHULQJ�,�ZRUNHG�DURXQG�����WR�����KRXUV�Q�WRWDO
3RVVLEO\�GHILQH�WKH�SURMHFW�H[SHFWDWLRQV�FOHDUHU��$OVR�SRVVLEO\�PDNH�WKHP�VPDOOHU�WR�DOORZ�IRU�PRUH�ZRUN�RQ�WKHRU\�TXHVWLRQV�
PRUH��DGYDQFHG��WKHRU\�
LQFOXGH�DOO�SURRIV�LQ�WKH�OHFWXUH�
OHVV�SURMHFW�ZRUN��PRUH�WKHRU\���RQH�GRHV�QRW�OHDUQ�RSWLPL]DWLRQ�E\�ZULWLQJ�D�UHSRUW����
7R�EH�KRQHVW�WKH�WLPH�VORWV�RI�WKH�OHFWXUH��QRW�WKUHH�GLIIHUHQW�GD\V�D�ZHHN�DOZD\V�DW����EXW�PD\EH�RQH�OHFWXUH�LQ�WKH�PRUQLQJ�DQG�D�WXWRULDO�LQ�
WKH�DIWHUQRRQ�RI�WKH�VDPH�GD\�FRXOG�EH�SRVVLEOH���WKH�WKHRUHWLFDO�*$06�OHFWXUH�ZDV�QRW�WKDW�KHOSIXO�VLQFH�RQH�FDQQRW�IROORZ�ZULWWHQ�DQG�
SUHVHQWHG�FRPSXWHU�FRGH�IRU���KRXUV�RU�LW�LV�YHU\�H[KDXVWLQJ�DW�OHDVW��PD\EH�UHDO�OLIH�SURMHFWV�FRXOG�EH�WUHDWHG��H�J��RSWLPL]H�WKH�H[DP�VFKHGXOH
RI�.7+����

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG��������WLPPDU�YHFND�
QRWKLQJ�UHDOO\
1RWKLQJ
7KH�IRFXV�RQ�WKH�WKHRU\�TXHVWLRQV�WKURXJKRXW�WKH�FRXUVH���0D\EH�D�ORQJHU�SDXVH�LQ�WKH�EHJLQQLQJ�RI�HDFK�OHFWXUH�ZKHUH�ZH�ZRXOG�GLVFXVV�WKH�
WKHRU\�TXHVWLRQ"�2U�VRPH�PRUH�IRFXV�RQ�WKHP�GXULQJ�WKH�H[HUFLVH�OHFWXUHV"�,�IHOW�D�ELW��OHIW�RQ�P\�RZQ��ZKHQ�LW�FDPH�WR�VROYLQJ�DOO�WKH�WKHRU\�
TXHVWLRQV��FRPSDUHG�WR�HYHU\WKLQJ�HOVH�LQ�WKH�FRXUVH��

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG��������WLPPDU�YHFND�
0D\EH�WU\�WR�PDNH�VXUH�WKDW�LI�VRPHRQH�LQ�WKH�JURXS�SURMHFW�GLG�QRW�FRQWULEXWH�DQ\WKLQJ�WKH\�VKRXOG�QRW�JHW�DQ�$�OLNH�WKH�UHVW�RI�WKH�JURXS��%XW�,�
XQGHUVWDQG�WKDW�LW
V�YHU\�KDUG�WR�MXGJH�ZKDW�HYHU\RQH�KDV�GRQH�
,P�QRW�HQWLUHO\�KDSS\�ZLWK�WKH�PL[�EWZ�VOLGHV�ZKLWHERDUG��+DUG�WR�IROORZ�DQG�PDNH�QLFH�QRWHV�RQ�\RXU�RZQ�ZKHQ�WKH�SURI��LV�MXPSLQJ�EDFN�DQG�
IRUWK�EWZ�WKH�VOLGHV�DQG�WKH�ZKLWHERDUG��<RXU�KDQGZULWLQJ�LV�QRW�EDG�DW�DOO��,�ZRXOG�SUHIHU�PRUH�RQ�WKH�ZKLWHERDUG�DQG�PD\EH�MXVW�VRPH�NH\�
SRLQWV�RQ�WKH�VOLGHV��$W�OHDVW�D�OLWWOH�ELW�PRUH�FOHDU�GLYLVLRQ�EHWZHHQ�ZKDW�LV�SUHVHQWHG�RQ�WKH�ZKLWHERDUG�DQG�ZKDW�LV�SUHVHQWHG�RQ�WKH�VOLGHV�

:KDW�ZRXOG�\RX�VXJJHVW�WR�LPSURYH"��,�ZRUNHG��������WLPPDU�YHFND�
6RUU\��KDUG�WR�VD\��7KH�FRXUVH�VHHPV�WR�EH�SUHWW\�PDWXUH�DQG�SURSHUO\�WKRXJKW�RXW�DQG�RUJDQL]HG�DOUHDG\�



:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG������WLPPDU�YHFND�
1RW�UHDOO\�
'RQ
W�VNLS�OHFWXUHV��7KH\�DUH�JRRG�

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG�������WLPPDU�YHFND�
8QGHUVWDQG�WKH�DOJRULWKPV��:ULWH�WKHP�GRZQ��(YHU\WKLQJ�LQ�WKH�FRXUVH�LV�EDVHG�RQ�D�IHZ�DOJRULWKPV��LI�\RX�NQRZ�WKHP��\RX
OO�NQRZ�DOPRVW�
HYHU\WKLQJ�\RX�QHHG��
:RUN�ZLWK�SUHYLRXV�H[DPV�
7DNH�WKH�FRXUVH
*HW�UHDOO\�IRFXV�DW�WKH�EHJLQQLQJ�RI�WKH�FRXUVH��HVSHFLDOO\�LI�\RX�DUH�QRW�IDPLOLDU�ZLWK�VLPSOH[�PHWKRG
6WXG\�SDVW�H[DPV
0DNH�D�OLVW�RI�DOO�WKH�PHWKRGV�WDXJKW�LQ�WKH�FRXUVH��FKHFN�LW�UHJXODUO\�DQG�UHSHDW�WKH�PHWKRGV�\RX�KDYH�OHDUQHG�DV�\RX�GR�VR��7KLV�ZLOO�EH�RI�
KHOS�DW�WKH�H[DP�DV�\RX�DUH�QRW�DOORZHG�WR�EULQJ�D�IRUPXOD�VKHHW�

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG��������WLPPDU�YHFND�
7KH�H[HUFLVH�VHVVLRQV�DUH�UHDOO\�XVHIXO�DQG�LQWHUHVWLQJ��
9LVLW�WKH�OHFWXUHV��QHDUO\�LPSRVVLEOH�WR�XQGHUVWDQG�WKH�WRSLFV�E\�MXVW�UHDGLQJ�WKH�VOLGHV�DQG�HYHQ�ZLWK�WKH�UHFRPPHQGHG�ERRN�QRW�VR�HDV\��
7KH�H[SODQDWLRQV�LQ�WKH�OHFWXUHV�DQG�H[HUFLVHV�DUH�YHU\�KHOSIXO��
VWXGHUD�WHRULIUnJRUQD�L�WLG
/HDUQ�IRU�WKH�H[DP�E\�XVLQJ�WKH�ROGHU�H[DPV��\RX�FDQ�HYHQ�PDNH�D�VWHS�E\�VWHS�SODQ�IRU�HDFK�RI�WKH�IROORZLQJ�TXHVWLRQV��
8VH�&XWWLQJ�6WRFN��XVH�'DQW]LJ�:ROIH��XVH�/DJUDQJH�5HOD[DWLRQ��8VLQJ�WKH�ROGHU�H[DPV
:RUN�ZLWK�WKH�FRQWHQW�RI�WKH�FRXUVH�IURP�WKH�EHJLQQLQJ��LW�ZLOO�KHOS�WUHPHQGRXVO\�EHIRUH�WKH�H[DP�
GR�ZKDW�\RX�DUH�WROG�WR�GR�LQ�WKH�ILUVW�OHFWXUH
9LVLW�OHFWXUHV�DQG�WXWRULDOV�LI�\RX�KDYH�WLPH�VLQFH�ERWK�DUH�YHU\�JRRG��,I�QRW��WXWRULDOV�DUH�PRUH�LPSRUWDQW�WR�YLVLW�LQ�P\�RSLQLRQ�VLQFH�WKH�3RZHU�
3RLQW�SUHVHQWDWLRQ�RI�WKH�OHFWXUHV�LV�DOVR�SUHWW\�JRRG��VR�\RX�FDQ�UHO\�RQ�WKH�VOLGHV�ZLWKRXW�SUREOHPV��)XUWKHUPRUH��ZRUN�RQ�WKH�WKHRU\�
TXHVWLRQV�LQ�WLPH�DQG�ODVW�EXW�QRW�OHDVW��HQMR\�LW��<RX�ZLOO�QRW�ILQG�PDQ\�EHWWHU�FRXUVHV�DW�XQLYHUVLW\�WKDQ�WKLV�RQH��

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG��������WLPPDU�YHFND�
OHDUQ�DORQJ�ZLWK�WKH�FRXUVH�
'R�H[HUFLVHV�GXULQJ�WKH�SHULRG�
6WDUW�HDUO\�RQ�WKHRU\�TXHVWLRQV��'RQ
W�VDYH�WKHP�IRU�ODVW�PLQXWH�EHFDXVH�WKHQ�WKDW�LV�WKH�RQO\�WKLQJ�\RX�ZLOO�KDYH�WLPH�WR�GR�
6WDUW�VWXG\LQJ�WKHRU\�TXHVWLRQV�HDUO\���

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG��������WLPPDU�YHFND�
/LVWHQ�WR�$QGHUV�DQG�$[HO��'LVFXVV�WKH�SURMHFWV�ZLWK�RWKHU�JURXSV��LQ�D�ZD\�WKDW
V�DOORZHG��LW�LV�YHU\�KHOSIXO�ZLWK�GLIIHUHQW�YLHZV�HYHQ�LI�\RX
UH�
QRW�DOORZHG�WR�XVH�HDFK�RWKHU
V�VROXWLRQV�
$VN�TXHVWLRQV�

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG��������WLPPDU�YHFND�
*R�WR�OHFWXUHV
+DYH�D�ORRN�DW�WKH�VOLGHV�EHIRUH�WKH�OHFWXUHV��
0DNH�VXUH�\RX�KDYH�WKH�VOLGHV�SULQWHG�RXW�ZLWK�HQRXJK�VSDFH�WR�WDNH�QRWHV��0DQ\�WKLQJV�ZLOO�EH�H[SODLQHG�RQ�WKH�ZLGH�ERDUG�LQ�PXFK�PRUH�
GHWDLO�WKDQ�LQ�WKH�VOLGHV�

:KDW�DGYLFH�ZRXOG�\RX�OLNH�WR�JLYH�WR�IXWXUH�FRXUVH�SDUWLFLSDQWV"��,�ZRUNHG��������WLPPDU�YHFND�
5HFRPPHQGDWLRQ��7DNH�DQ�LQWURGXFWRU\�FRXUVH�LQ�2SWLPL]DWLRQ�LQ�DGYDQFH��2WKHUZLVH��LW�ZLOO�EH�PXFK�KDUGHU�WR�NHHS�XS�ZLWK�WKLV�FRXUVH���

'R�QRW�JHW�PLVOHG�E\��$SSOLHG��LQ�WKH�FRXUVH�QDPH��$SSOLHG�UHIHUV�WR�WKH�SURMHFW�DVVLJQPHQWV��WKH�UHVW�RI�WKH�FRXUVH�LV�PDWKHPDWLFDO�WKHRU\�RI�
OLQHDU�RSWLPL]DWLRQ��



,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG������WLPPDU�YHFND�
+HOOR�VWXGHQWV�RI������

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG�������WLPPDU�YHFND�
7KH�H[DP�KDG�QRWKLQJ�WR�GR�ZLWK�WKH�SURMHFWV��,�VSHQW�D�ORW�RI�WLPH�GRLQJ�WKH�SURMHFWV�DQG�,�WKRXJKW����

-XVW�NLGGLQJ��<RX�ZHUH�SUHWW\�FOHDU�RQ�WKDW�SRLQW��
$[HO�LV�DQ�DPD]LQJ�WHDFKHU
7KLV�FRXUVH�ZDV�UHDOO\�WHDFKLQJ�LQ�D�QLFH�DQG�IXQQ\�ZD\��5HDOO\�JRRG��

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG��������WLPPDU�YHFND�
5HDOO\�JRRG��EXW�FKDOOHQJLQJ�FRXUVH
WDFN�I|U�NXUVHQ�
,�EHOLHYH�WKH�WHDFKLQJ�DVVLVWDQW�ZDV�VNLOOHG�DQG�HQWHUWDLQLQJ��+H�GLG�D�JUHDW�MRE�ZLWK�WKH�H[HUFLVH�VHVVLRQV�
3URMHFW�JURXSV�IRUPHG�E\�WKH�WHDFKHU�DUH�KRUULEOH��RQH�SHUVRQ�GRHV�QHDUO\�DOO�WKH�ZRUN�DQG�WKH�UHVW�HQMR\V�JRRG�JUDGHV�IRU�IUHH��
,W�LV�UHDOO\�QDLYH�WR�EHOLHYH�LQ�VHOI�DVVHVVPHQWV��7KHUH�ZHUH�SHRSOH�LQ�P\�JURXS�ZKR�FRQWULEXWHG�QRWKLQJ�EXW���RU���OLQHV�WR�WKH�LQWURGXFWLRQ�RI�
WKH�UHSRUW�DQG�LQ�WKH�HQG�VWDWHG�D�KLJKHU�QXPEHU�RI�KRXUV�RQ�WKH�VHOI�DVVHVVPHQW�WKDQ�PH�ZKR�GLG�WKH�PDMRU�SDUW�RI�WKH�SURJUDPPLQJ�DQG�
ZURWH�a����RI�WKH�UHSRUW��

,I�WKH�VWXGHQWV�KDG�EHHQ�DOORZHG�WR�IRUP�JURXSV�WKHPVHOI��,�UHDOO\�ZRXOG�KDYH�HQMR\HG�WKH�FRXUVH�
1R�

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG��������WLPPDU�YHFND�
�QR�
%RWK�$QGHUV�DQG�$[HO�GLG�D�*5($7�-2%�ZLWK�WKH�FRXUVH��7KDQN�\RX���

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG��������WLPPDU�YHFND�
,�HQMR\HG�WKH�FRXUVH�JUHDWO\�DQG�OHDUQHG�D�ORW��9HU\�JRRG�VWUXFWXUH�ZLWK�WKH�SURMHFWV�DQG�H[DP�
*$06�LV�QLFH�

,V�WKHUH�DQ\WKLQJ�HOVH�\RX�ZRXOG�OLNH�WR�DGG"��,�ZRUNHG��������WLPPDU�YHFND�
*RRG�FRXUVH
7KDQN�\RX�IRU�WKH�JUHDW�FRXUVH����

63(&,),&�48(67,216



5(63216(�'$7$

7KH�GLDJUDPV�EHORZ�VKRZ�WKH�GHWDLOHG�UHVSRQVH�WR�WKH�/(4�VWDWHPHQWV�
7KH�UHVSRQVH�VFDOH�LV�GHILQHG�E\�

��� �1R��,�VWURQJO\�GLVDJUHH�ZLWK�WKH�VWDWHPHQW
�� �,�DP�QHXWUDO�WR�WKH�VWDWHPHQW
��� �<HV��,�VWURQJO\�DJUHH�ZLWK�WKH�VWDWHPHQW

;� �,�GHFOLQH�WR�WDNH�D�SRVLWLRQ�RQ�WKH�VWDWHPHQW



&RPPHQWV



&RPPHQWV



&RPPHQWV



�&�R�P�P�H�Q�W�V



&RPPHQWV



�&�R�P�P�H�Q�W�V



&RPPHQWV

�&�R�P�P�H�Q�W�V�����0�\���U�H�V�S�R�Q�V�H���Z�D�V����������
�7�K�H�\���Z�H�U�H�Q�
�W���F�O�H�D�U�"��



�&�R�P�P�H�Q�W�V

�&�R�P�P�H�Q�W�V�����0�\���U�H�V�S�R�Q�V�H���Z�D�V����������
�9�H�U�\���J�R�R�G���V�W�U�X�F�W�X�U�H���R�I���W�K�H���F�R�X�U�V�H��



�&�R�P�P�H�Q�W�V

�&�R�P�P�H�Q�W�V�����0�\���U�H�V�S�R�Q�V�H���Z�D�V����������
�$�P�D�]�L�Q�J���O�H�F�W�X�U�H�V���D�Q�G���W�X�W�R�U�L�D�O�V��



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V

�&�R�P�P�H�Q�W�V�����0�\���U�H�V�S�R�Q�V�H���Z�D�V��������
�,�W���Z�R�X�O�G���E�H���Q�L�F�H���W�R���E�H���D�E�O�H���W�R���F�K�R�R�V�H���S�U�R�M�H�F�W�V�����S�H�U�K�D�S�V���Z�L�W�K���O�L�P�L�W�L�D�W�L�R�Q�V���R�Q���K�R�Z���P�D�Q�\���S�H�R�S�O�H���W�K�D�W���F�D�Q���F�K�R�R�V�H���W�K�H���V�D�P�H���S�U�R�M�H�F�W��



�&�R�P�P�H�Q�W�V



�&�R�P�P�H�Q�W�V


