
3XUSRVH�

7R EULGJH WKH JDS EHWZHHQ WKH 0D[LPDO %DOOV 6NHOHWRQ �0%6� DQG VNHOHWRQV

E\ WKLQQLQJV�

0D[LPDO %DOOV 6NHOHWRQ 6NHOHWRQV E\ WKLQQLQJV

� 7UXH VNHOHWRQ � 0DQ\ DOJRULWKPV �/�0�'

� &DQ EH H[SUHVVHG LQ WHUPV RI WKLQQLQJV�

PRUSKRORJLFDO WUDQVIRUPV � 1R REYLRXV OLQNV ZLWK WKH

� 5HFRQVWUXFWLRQ DQG VKDSH WUXH VNHOHWRQ

GHVFULSWRU FDSDELOLWLHV � 8VH VHTXHQWLDO WKLQQLQJV

� 1RQ FRQQHFWHG �ELDV�

� &RQQHFWHG �KRPRWRSLF WUDQV�

IRUPV�

)520 121 &211(&7(' 72 +202723,& 6.(/(7216

,1 08/7,',0(16,21$/ ',*,7$/ 63$&(6



0D[LPDO %DOOV

6NHOHWRQ RI D VHW ; � 6HW RI DOO WKH FHQWHUV RI WKH PD[LPDO EDOOV RI ;�

6NHOHWRQ DQG 0RUSKRORJLFDO 2SHQLQJV

6(;) = �
L=�

�

>�;� L%���;� L%�
%
@

/DQWXpMRXO
V )RUPXOD

7KH 0D[LPDO %DOOV 6NHOHWRQ 6�;� LV PDGH RI WKH UHVLGXHV E\ RSHQLQJ RI WKH

VXFFHVVLYH HURVLRQV RI ;�

7KLV IRUPXOD GRHV QRW GHSHQG RQ WKH GLPHQVLRQ RI VSDFH�

0D[LPDO %DOOV QRQ FRQQHFWHG 6NHOHWRQ



6HTXHQWLDO WKLQQLQJV

���; R 7�� R 7�� R ������ R 7Q�

7L � VXFFHVVLYH URWDWLRQV RI DQ KRPRWRSLF VWUXFWXULQJ HOHPHQW�

9DULRXV WKLQQLQJV SURGXFH YDULRXV VNHOHWRQV

%LDV GXH WR URWDWLRQV

&RQQHFWHG VNHOHWRQV XVLQJ 6HTXHQWLDO 7KLQQLQJV



4XHVWLRQ �

,V LW SRVVLEOH WR H[SUHVV WKH 0D[LPDO %DOOV 6NHOHWRQ ZLWK QRQ VHTXHQWLDO WKLQQLQJV"

6�;�  ��; R 7� R 7 � R ���

; R 7 � 8QLRQ WKLQQLQJ �WKLQQLQJ XVLQJ D IDPLO\ 7 RI VWUXFWXULQJ HOHPHQWV�

7  ^ 7�� 7�� ��� � 7L� ��� `

; R 7  �
L

�; R 7 L �

4XHVWLRQ �

+RZ WR H[KLELW WKH IDPLO\ 7 "

4XHVWLRQ �

+RZ WR FRQQHFW WKH VNHOHWRQ E\ VHOHFWLQJ DPRQJ WKH IDPLO\ 7 D VXE�IDPLO\ 7 


SUHVHUYLQJ KRPRWRS\"

6NHOHWRQV DQG 7KLQQLQJV ���



$QVZHU �

'HILQH DQ LWHUDWLYH WUDQVIRUP�

;  =�

=Q = �=Q−� �%���=Q−���=Q−� �% �

2QH FDQ VKRZ WKDW � 7KH JHQHUDO IRUP RI WKLV LWHUDWLYH

WKLQQLQJ LV�

=Q = �;� Q%�� 6Q−��;�

ZLWK � �=�%���=�=% �

6Q−��;� = �
L=�

Q−�
��;� L%���;� L%�% �

=�>�=� %�
F
�=% @

F

� 0D[LPDO %DOOV 6NHOHWRQ=� = 6�;�

+LW�RU�0LVV WUDQVIRUP�

�
D�EF%

>�=�%D ���=
F
� /E �@

%D � WUDQVODWHG EDOO LQ GLUHFWLRQ D

/E � WUDQVODWHG SRLQW LQ GLUHFWLRQ E

7KH 0D[LPDO %DOOV 6NHOHWRQ FDQ EH ZULWWHQ DV D VXFFHVVLRQ RI XQLRQ WKLQQLQJV ZLWK�

7  ^7D�E  �%D � /E� D�E ∈ HOHPHQWDU\ EDOO`

6NHOHWRQ DQG 7KLQQLQJV ���



$QVZHU �

�' KH[DJRQDO JULG

(OHPHQWDU\ EDOO � +H[DJRQ

�' VTXDUH JULG

(OHPHQWDU\ EDOO � 6TXDUH

�' FXELF JULG

(OHPHQWDU\ EDOO � &XERFWDKHGURQ

([DPSOHV RI 7 IDPLOLHV



$QVZHU �

� 8VH 7 DQG VRUW WKRVH VWUXFWXULQJ HOHPHQWV SUHVHUYLQJ KRPRWRS\

0DLQ GUDZEDFN� FRPSOH[ �HVSHFLDOO\ LQ �'� DQG ORQJ SURFHGXUH�

� 6WDUWLQJ IURP WKH 0D[LPDO %DOOV 6NHOHWRQ� GHILQH D FRQQHFWLRQ SURFHGXUH IRU WKH

UHVLGXHV

7ZR NLQGV RI FRQQHFWLRQV�

Z &RQQHFWLRQ RI WKH UHVLGXHV DW VWHS L ZLWK WKH HURGHG VHW RI VL]H L���

Z &RQQHFWLRQ RI WKH FRQQHFWHG FRPSRQHQWV RI WKH HURGHG VHW RI VL]H L���

ZKHQ GLVFRQQHFWLRQV KDSSHQ EHWZHHQ VWHS L DQG L���

+RZ WR FRQQHFW WKH SUHYLRXV VNHOHWRQ"

� SRVVLEOH DSSURDFKHV



6XE�IDPLO\ 7 
  ⊂  7 RI VWUXFWXULQJ HOHPHQWV SUHVHUYLQJ KRPRWRS\

��; R 7 
� R 7 
� R ��� R 7 
� R ����  6F�;�

7 
 LV PDGH RI ��SKDVHV VWUXFWXULQJ HOHPHQWV�

Z 3RLQWV EHORQJLQJ WR ;L

Z 3RLQWV EHORQJLQJ WR ;L
F

Z 3RLQWV QRW EHORQJLQJ WR WKH UHVLGXHV RI ;L

�' H[DPSOH RQ WKH KH[DJRQDO JULG

3URSHUWLHV RI 6F

Z 6�;� ⊄ 6F�;� 7KDW PHDQV WKDW WKH PLQLPDO VHW RI VWUXFWXULQJ HOHPHQWV

SUHVHUYLQJ KRPRWRS\ LV QRW DEOH WR SURGXFH D �WUXH� FRQQHFWHG VNHOHWRQ�

Z ,I ; FRQQHFWHG VHW� WKHQ LV FRQQHFWHG� 6RPH SRLQWV RI WKH6�;�� 6F
�;�

0%6 PD\ KDYH EHHQ IRUJRWWHQ E\ WKH KRPRWRS\ WKLQQLQJ� QHYHUWKHOHVV

WKHVH SRLQWV DUH DGMDFHQW WR WKH FRQQHFWHG VNHOHWRQ�

&RQQHFWHG 6NHOHWRQ E\ 8QLRQ 7KLQQLQJV



�' FRQQHFWHG VNHOHWRQ RQ WKH FXELF JULG

(OHPHQWDU\ EDOO� FXERFWDKHGURQ

� 3UHVHUYLQJ FRQQHFWLRQV RI WKH ILUVW NLQG

� 3UHVHUYLQJ FRQQHFWLRQV RI VHFRQG NLQG

([DPSOHV RI VHFRQG NLQG FRQQHFWLRQV

)LQDO IDPLO\ 7 


�' 6NHOHWRQ



� 6PRRWK VNHOHWRQV

7 
 7 

 � 5HGXFHG KRPRWRS\ SUHVHUYLQJ IDPLO\

6PRRWK VNHOHWRQ ZKHQ ;� UHJXODU VHW �;% ;�

� *HRGHVLF VNHOHWRQV

� 6NHOHWRQV IRU IXQFWLRQV� ZDWHUVKHGV

&RPSDULVRQ EHWZHHQ D ZDWHUVKHG XVLQJ WKLQQLQJV ZLWK 0 VWUXFWXULQJ HOHPHQWV DQG D

ZDWHUVKHG SHUIRUPHG ZLWK WKH 7 
 IDPLO\�

2WKHU DSSOLFDWLRQV


