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� 7KH 7RURQWR &DQFHU 3UHYHQWLRQ &RDOLWLRQ FRPSULVHV JURXSV DQG LQGLYLGXDOV ZLWK DQ LQWHUHVW LQ FDQFHU

SUHYHQWLRQ IURP DFURVV 0HWURSROLWDQ 7RURQWR� 7RURQWR 3XEOLF +HDOWK KDV WDNHQ D OHDG UROH LQ FRQYHQLQJ DQG

IDFLOLWDWLQJ LWV GHYHORSPHQW� 7HQ ZRUNLQJ JURXSV IRUP WKH EDVLV RI WKH FRDOLWLRQ� IRFXVLQJ RQ WKH IROORZLQJ

WRSLFV� VFUHHQLQJ DQG HDUO\ GHWHFWLRQ� HQYLURQPHQWDO FDUFLQRJHQV� RFFXSDWLRQDO FDUFLQRJHQV� XOWUDYLROHW

UDGLDWLRQ� GLHW� WREDFFR DQG DOFRKRO� (DFK ZRUNLQJ JURXS LV SUHSDULQJ D UHSRUW� ,W LV SURSRVHG WKDW WKH FRDOLWLRQ

SURGXFH D FRPSUHKHQVLYH� LQWHJUDWHG� DQG VXVWDLQDEOH DJHQGD IRU FDQFHU SUHYHQWLRQ DFURVV WKH *7$� ZLWK

UHFRPPHQGDWLRQV DQG SULRULWLHV IRU SROLF\ DQG DFWLRQ� WR EH SUHVHQWHG DW D SROLF\ DQG SODQQLQJ FRQIHUHQFH

0DUFK � DQG �� �����
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7  See Single et al. (1996) for their study on the economic costs of substance abuse.   
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Table 1.  Deaths, potential years of life lost, and hospital separations attributed to alcohol by cause,  
Canada, 1995 

Disease 
(ICD-9 Code) 

Mortality Potential Years of 
Life Lost 

Hospital 
Separations 

Breast Cancer (174, 233.0) 192 4,259 813 

Laryngeal Cancer (161, 231.0) 190 3,093 624 

Lip & Oropharangyeal Cancer  
(140-1, 143-6, 148-9, 230.0) 

201 
 

3,413 
 

735 
 

Liver Cancer (155, 230.8) 251 4,289  
  

393 

Esophageal Cancer (150, 230.1) 373 5,606 657 

Total Cancer 1,207 20,660 3,222 

All Alcohol-related Causes (cirrhosis, 
injuries, poisonings, suicide, birth 
defects, etc.) 

6,503 172,126 82,003 

Cancer  as % of  all causes 19% 12% 4% 
Data Source: Canadian Profile: Alcohol, tobacco, and other drugs, 1999.  Toronto: CAMH and CCSA. 
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� ([FHUSW� ZLWK VRPH UHZRUGLQJ DQG DGGLWLRQDO WDEOHV� IURP (YLGHQFH UHJDUGLQJ WKH OHYHO RI DOFRKRO FRQVXPSWLRQ

FRQVLGHUHG WR EH ORZ�ULVN IRU PHQ DQG ZRPHQ �6LQJOH HW DO�� ����D� ZULWWHQ E\ 'U� 6XVDQ %RQG\� 5HVHDUFK 6FLHQWLVW�

,QVWLWXWH IRU &OLQLFDO DQG (YDOXDWLYH 6FLHQFHV� 3HUPLVVLRQ JLYHQ�

� 7KLV RYHUYLHZ XSGDWHV HDUOLHU VXPPDU\ UHSRUWV� EXW GRHV QRW SUHVHQW PHWD�DQDO\WLF VXPPDULHV RI WKH

REVHUYHG DVVRFLDWLRQV� 5DWKHU� QHZ VWXGLHV WKDW SUHVHQW UHODWLYH ULVN GDWD KDYH EHHQ LGHQWLILHG ZKHUH WKH\ KDYH

EHHQ ORFDWHG� 3UHIHUHQWLDO DWWHQWLRQ ZDV JLYHQ WR UHSRUWV SHUWDLQLQJ WR PRGHUDWH GULQNLQJ�

����)RU D GHWDLOHG RYHUYLHZ RI FDQFHU VWDWLVWLFV� DORQJ ZLWK ILJXUHV DQG WDEOH� SOHDVH UHIHU WR $SSHQGL[ $� 
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Table 2.  Incidence and Mortality: Oropharyngeal and Esophageal Cancers  
in Ontario, 1995 
Cancer Site New Cases Deaths 
 M F Total M F Total 
Lip & Oral Cavity 
(140-145) 

523 270 793 145 83 228 

Pharynx (146-148) 220 91 311 79 31 110 

Larynx 
(161) 

323 69 392 127 38 165 

Esophagus (150) 303 136 439 322 143 465 

Total 1,369 566 1,935 673 295 968 
As % of all 
cancers 

6.0 2.6 4.4 6.0 2.9 4.5 

Source: Cancer Care Ontario, www.cancercare.on.ca 
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Table 3.  Incidence and Mortality: Stomach and Pancreas Cancer 
in Ontario, 1995 

Cancer Site 
New Cases Deaths 

(ICD-9 Code) M F Total M F Total 
Stomach (151)  618 367  985 413 280  693 

Pancreas 
(157) 

 469 487  956 470 503  973 

Total 1087 854 1941 883 783 1666 
As % of all 
cancers 

  4.8  3.9   4.4  7.8  7.8   7.8 

Source: Cancer Care Ontario,  www.cancercare.on.ca 
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Table 4.  Incidence and Mortality: Colorectal Cancer  
in Ontario, 1995 

Cancer Site 
New Cases Deaths 

(ICD-9 Code) M F Total M F Total 

Colorectum 
(153-54) 

3,054 2,797 5,851 1,268 1,096 2,364 

As % of all 
sites 

13.5 12.9 13.2 11.2 11 11.1 

Source: Cancer Care Ontario, www.cancercare.on.ca
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Table 5.  Incidence and Mortality: Breast Cancer  
in Ontario, 1995 

Cancer Site 
New Cases Deaths 

(ICD-9 Code) M F Total M F Total 
Breast (174-5)) 48 6,167 6,215 7 1,948 1,955 

As % of all 
cancers 

0.2 28.5 14 -- 19.5 9.2 

Source: Cancer Care Ontario,  www.cancercare.on.ca
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Table 6.  Summary of Epidemiological Data on Alcoholic Beverage Consumption  
and Risk of Cancer 

Cancer Site No of Studies15 Evidence of 
Causality 

% Increase in Risk 

per daily drink 16 

Synergy with 
Tobacco 

Breast 60 + 10 0 

Colon 45 + 5 0 

Esophagus 30 + 30 + 

Larynx 20 + 30 + 

Liver 25 + 20 0 

Mouth 30 + 30 + 

Pancreas 30 0 0 0 

Pharynx 25 + 30 + 

Rectum 45 + 5 0 

Stomach 45 0 0 0 

Bladder 20 0 0 0 

Lung 15 0 0 0 

Melanoma 5 0 0 0 

Ovary 10 0 0 0 

Prostate 5 0 0 0 

Uterus 5 0 0 0 
Source: Longnecker & Enger (1996), p.133.  Permission to reprint. 
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Table 7.  Percentage of Current Drinkers, Daily Drinkers and Binge Drinkers,  
Ontario, 1977, 1987, 1998 
 Adult Women  (aged 18+) 

1977           1987         1998 
Adult Men (aged 18+) 

1977           1987               1998 
% Drinking in past 
year 

73.4 78.8 72.5 85.9 87.6 82.0 

% Drinking Daily 5.7 6.7 5.0 19.5 16.6 9.8 

% Drinking 5+ 
drinks18 at a sitting 

4.1 4.9 6.3 16.3 15.9 24.6 

Source: Ontario Drug Monitor 1998: Alcohol, Tobacco and Illicit Drug Use, 1977-1998. 
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�� ,Q &DQDGD� D VWDQGDUG GULQN FRQWDLQV ���� J RI DOFRKRO� WKH HTXLYDOHQW RI D � R] JODVV RI ZLQH� D �� R] VHUYLQJ

RI UHJXODU VWUHQJWK EHHU� RU D ��� R] VHUYLQJ RI GLVWLOOHG VSLULWV

�� ,QWHUHVWLQJO\� ZKLOH $ERULJLQDO 3HRSOHV KDYH KLJKHU UDWHV RI SUREOHP GULQNLQJ DQG DOFRKRO DGGLFWLRQ WKDQ WKH

JHQHUDO SRSXODWLRQ� WKHLU RYHUDOO LQFLGHQFH RI FDQFHU RI DOO VLWHV LV ORZHU� 6SHFLILFDOO\� QDWLYH PHQ KDG ORZHU�

WKDQ�DYHUDJH UDWHV RI FDQFHU RI WKH FRORQ� OXQJ DQG SURVWDWH DV ZHOO DV RI O\PSKRPD DQG OHXNHPLD EXW D KLJKHU

UDWH RI NLGQH\ FDQFHU� 1DWLYH ZRPHQ KDG D VLJQLILFDQWO\ KLJKHU�WKDQ�DYHUDJH LQFLGHQFH RI FDQFHU RI WKH

JDOOEODGGHU� FHUYL[ DQG NLGQH\ EXW ORZHU UDWHV RI FDQFHU RI WKH FRORQ� EUHDVW� XWHUXV DQG�O\PSK QRGHV
�0DF0LOODQ HW DO� ������ KWWS���ZZZ�FPD�FD�FPDM�YRO�����LVVXH���������KWP 
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$��������,!��

$GODI� (�0�� 3DJOLD� $� 	 ,DORPLWHDQX� $� ������� 2QWDULR 'UXJ 0RQLWRU ����� $OFRKRO� WREDFFR� DQG LOOLFLW
GUXJ XVH� ����� 7RURQWR� &HQWUH IRU $GGLFWLRQ DQG 0HQWDO +HDOWK 5HVHDUFK 'RFXPHQW� 6HULHV ���

$OOHQ� %�� $QJOLQ� /�� 	 *LHVEUHFKW� 1� ������� (IIHFWV RI RWKHUV· GULQNLQJ DV SHUFHLYHG E\

FRPPXQLW\ PHPEHUV� &DQDGLDQ -RXUQDO RI 3XEOLF +HDOWK� �� ���� ��������

$PHULFDQ &DQFHU 6RFLHW\ ������� 7KH LPSRUWDQFH RI QXWULWLRQ LQ FDQFHU SUHYHQWLRQ� >:::

GRFXPHQW@ 85/ KWWS���ZZZ��FDQFHU�RUJ�SUHYHQWLRQ�LQGH[�FIP"SUHYHQWLRQ UHFRPPHQGDWLRQV�

$QGHUVRQ� /�0�� 6RXOLRWLV� 9�/�� &KKDEUD� 6�.�� 0RVNDO� 7�-�� +DUEDXJK� 6�'�� 	 .\UWRSRXORV� 6�$�

������� 1�QLWURVRGLPHWK\ODPLQH�GHULYHG 2��� PHWK\OJXDQLQH LQ '1$ RI PRQNH\ JDVWURLQWHVWLQDO

DQG XURJHQLWDO RUJDQV DQG HQKDQFHPHQW RI HWKDQRO� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ��� ��������

$QJOLQ� /�� 0DQQ� 5� (�� 	 6PDUW� 5� *� ������� &KDQJHV LQ FDQFHU PRUWDOLW\ UDWHV DQG SHU FDSLWD

DOFRKRO FRQVXPSWLRQ LQ 2QWDULR� ���������� ,QWHUQDWLRQDO -RXUQDO RI WKH $GGLFWLRQV� �� ���� �������

$XVWRNHU� -� ������� 5HGXFLQJ DOFRKRO LQWDNH� %0-� ��� ������� ����������

%RGH� -�&�� 	 %RGH� &� ������� $OFRKRO PDOQXWULWLRQ DQG WKH JDVWURLQWHVWLQDO WUDFW� ,Q 5� :DWVRQ 	

%� :DW]O �(GV��� 1XWULWLRQ DQG DOFRKRO �SS� ��������� %RFD 5DWRQ� )/� &7& 3UHVV�

%RGH� &�� 	 %RGH� -�&� ������� $OFRKRO
V UROH LQ JDVWURLQWHVWLQDO WUDFW GLVRUGHUV� $OFRKRO +HDOWK 	
5HVHDUFK :RUOG� ��� ������

%RQG\� 6�� 5HKP� -�� $VKOH\� 0�-�� :DOVK� *�� 6LQJOH� (�� 	 5RRP� 5� ������� /RZ�ULVN GULQNLQJ

JXLGHOLQHV� 7KH VFLHQWLILF HYLGHQFH� &DQDGLDQ -RXUQDO RI 3XEOLF +HDOWK� ��� ��������

%RXWURQ�5XDXOW� 0�&�� )DLYUH� -�� 'RS� 0�&�� 4XLSRXUW� 9�� 	 6HQHVVH� 3� ������� 7REDFFR� DOFRKRO�

DQG FRORUHFWDO WXPRUV� $ PXOWLVWHS SURFHVV� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\� ���� ����������

%RXWURQ�5XDXOW� 0�&�� 6HQHVVH� 3�� )DLYUH� -�� &RXLOODXOW� &��	 %HOJKLWL� &� ������� )RODWH DQG DOFRKRO

LQWDNH� 5HODWHG RU LQGHSHQGHQW UROHV LQ WKH DGHQRPD�FDUFLQRPD VHTXHQFH" 1XWULWLRQ 	 &DQFHU� ���
��������

%RZOLQ� 6�-�� /HVNH� 0�&�� 9DUPD� $�� 1DVFD� 3�� :HLQVWHLQ� $�� 	 &DSODQ� /� ������� %UHDVW FDQFHU

ULVN DQG DOFRKRO FRQVXPSWLRQ� 5HVXOWV IURP D ODUJH FDVH�FRQWURO VWXG\� ,QWHUQDWLRQDO -RXUQDO RI
(SLGHPLRORJ\� �� ���� �������

%R\OH� 3�� 0DFIDUODQH� *�-�� %ORW� :�-�� &KLHVD� )�� /HIHEYUH� -�/�� $]XO� $�0�� GH9ULHV� 1�� 	 6FXOO\�

&� ������� (XURSHDQ 6FKRRO RI 2QFRORJ\ $GYLVRU\ UHSRUW WR WKH (XURSHDQ &RPPLVVLRQ IRU WKH

(XURSH $JDLQVW &DQFHU 3URJUDPPH� RUDO FDUFLQRJHQHVLV LQ (XURSH� (XURSHDQ -RXUQDO RI &DQFHU� 3DUW
%� 2UDO 2QFRORJ\� ��% ���� ������

%UDGOH\� .� $�� %DGULQDWK� 6�� %XVK� .�� %R\G�:LFNL]HU� -�� 	 $QDZDOW� %� ������� 0HGLFDO ULVNV IRU

ZRPHQ ZKR GULQN DOFRKRO� -RXUQDO RI *HQHUDO ,QWHUQDO 0HGLFLQH� ������ �������

http://www2.cancer.org/prevention/index.cfm?prevention=recommendations
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%UXXQ� .�� (GZDUGV� *�� /XPLR� 0�� 0DNHOD� 0�� 3DQ� /� 3RSKDP� HW DO� ������� $OFRKRO FRQWURO SROLFLHV
LQ SXEOLF KHDOWK SHUVSHFWLYH� 9RO� ��� +HOVLQNL� 7KH )LQQLVK )RXQGDWLRQ IRU $OFRKRO 6WXGLHV�

&DQDGLDQ &DQFHU 6RFLHW\ ������� &DQDGLDQ &DQFHU 6WDWLVWLFV�

&DQDGLDQ &DQFHU 6RFLHW\ �Q�G�������� (DWLQJ IRU WKH JRRG RI \RXU KHDOWK� WLSV WR KHOS UHGXFH \RXU

ULVN RI FDQFHU� >::: GRFXPHQW@� 85/ KWWS���ZZZ�FDQFHU�FD�LQIR�SXEV�HDWLQJH��KWP

&DWWDUX]]D� 0�6�� 0DLVRQQHXYH� 3�� 	 %R\OH� 3� ������� (SLGHPLRORJ\ RI ODU\QJHDO FDQFHU� (XURSHDQ
-RXUQDO RI &DQFHU� 3DUW %� 2UDO 2QFRORJ\� ��% ���� ��������

&KKDEUD� 6�.�� 6RXOLRWLV� 9�/�� .\UWRSRXORV� 6�$�� 	 $QGHUVRQ� /�0� ������� 1LWURVDPLQHV� DOFRKRO�

DQG JDVWURLQWHVWLQDO WUDFW FDQFHU� 5HFHQW HSLGHPLRORJ\ DQG H[SHULPHQWDWLRQ� ,Q 9LYR� ��� ��������

&K\RX� 3�+�� 1RPXUD� $�0�� 	 6WHPPHUPDQQ� *�1� ������� 'LHW� DOFRKRO� VPRNLQJ DQG FDQFHU RI

WKH XSSHU DHURGLJHVWLYH WUDFW� $ SURVSHFWLYH VWXG\ DPRQJ +DZDLQ -DSDQHVH PHQ� ,QWHUQDWLRQDO -RXUQDO
RI &DQFHU� ��� ��������

&ROGLW]� *�$�� 'HMRQJ� :�� (PPRQV� .�� +XQWHU� '�-�� 0XHOOHU� 1�� 	 6RUHQVHQ� *� ������� +DUYDUG

5HSRUW RQ FDQFHU SUHYHQWLRQ� 9ROXPH �� 3UHYHQWLRQ RI KXPDQ FDQFHU� &DQFHU &DXVHV 	 &RQWURO� �
�6XSSO ��� 6��6���

&ROGLW]� *�$�� 6WDPSIHU� 0�� :LOOHWW� :�� +HQQHNHQV� &�� 5RVQHU� %�� 	 6SHL]HU� )� �����E��

3URVSHFWLYH VWXG\ RI HVWURJHQ UHSODFHPHQW WKHUDS\ DQG ULVN RI EUHDVW FDQFHU LQ SRVWPHQRSDVXDO

ZRPHQ� -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ� ���� ����������

&RORPER� 0� ������� 7KH UROH RI KHSDWLWLV & YLUXV LQ KHSDWRFHOOXODU FDUFLQRPD� 5HFHQW 5HVXOWV LQ
&DQFHU 5HVHDUFK� ���� ��������

&RUUDR� *�� %DJQDUGL� $�� =DPERQ� $�� 	 $ULFR� 6� ������� ([SORULQJ WKH GRVH�UHVSRQVH UHODWLRQVKLS

EHWZHHQ DOFRKRO FRQVXPSWLRQ DQG WKH ULVN RI VHYHUDO DOFRKRO�UHODWHG FRQGLWLRQV� D PHWD�DQDO\VLV�

$GGLFWLRQ� �� ����� ����������

'ROO� 5� ������� 1DWXUH DQG QXUWXUH� SRVVLELOLWLHV IRU FDQFHU FRQWURO� &DUFLQRJHQHVLV� �� ���� ��������

'ROO� 5�� )RUPDQ� '�� /D 9HFFKLD� &�� 	 9HUVFKXUHQ� 3�0� ������� $OFRKROLF EHYHUDJHV DQG FDQFHUV

RI WKH GLJHVWLYH WUDFW DQG ODU\Q[� ,Q 3�0� 9HUVFKXUHQ �(G�� +HDOWK LVVXHV UHODWHG WR DOFRKRO FRQVXPSWLRQ�
SS� �������� %UXVVHOV� ,/6, (XURSH�

'ROO� 5�� 3HWR� 5�� +DOO� (�� :KHDWOH\� .�� 	 *UD\� 5� ������ � 0RUWDOLW\ LQ UHODWLRQ WR FRQVXPSWLRQ

RI DOFRKRO� �� \HDUV
 REVHUYDWLRQ RQ PDOH %ULWLVK GRFWRUV� %ULWLVK 0HGLFDO -RXUQDO� ���� ��������

(FNDUGW� 0�-�� )LOH� 6�(�� *HVVD� *�/�� *UDQW� .�$�� *XHUUL� &�� +RIIPDQ� 3�/�� .DODQW� +�� .RRS�

*�)�� /L� 7�.�� 	 7DEDNRII� %� ������� (IIHFWV RI PRGHUDWH DOFRKRO FRQVXPSWLRQ RQ WKH FHQWUDO

QHUYRXV V\VWHP� $OFRKROLVP� &OLQLFDO 	 ([SHULPHQWDO 5HVHDUFK� ��� ���������

(GZDUGV� *�� $QGHUVRQ� 3�� %DERU� 7�)�� &DVVZHOO� 6�� )HUUHQFH� 5�� *LHVEUHVFKW� 1� HW DO� �������

$OFRKRO SROLF\ DQG WKH SXEOLF JRRG� 2[IRUG� 2[IRUG 8QLYHUVLW\ 3UHVV�
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(QJHU� 6�0�� 5RVV� 5�.�� 3DJDQLQL�+LOO� $�� /RQJQHFNHU� 0�3�� 	 %HUQVWHLQ� /� ������� $OFRKRO

FRQVXPSWLRQ DQG EUHDVW FDQFHU RHVWURJHQ DQG SURJHVWHURQH UHFHSWRU VWDWXV� %ULWLVK -RXUQDO RI &DQFHU�
��� ����������

(QJOLVK� '�5�� +ROPDQ� &�'�� 0LOQH� (�� :LQWHU� 0�-�� +XOVH� *�.�� &RGGH� *�� %RZHU� &�,�� &RUWX�

%�� GH .OHUN� 1�� /HZLQ� *�)�� .QXLPDQ� 0�� .XULQF]XN� -�-�� 	 5\DQ�

*�$� ������� 7KH TXDQWLILFDWLRQ RI GUXJ FDXVHG PRUELGLW\ DQG PRUWDOLW\ LQ $XVWUDOLD� ����� &DQEHUUD�
&RPPRQZHDOWK 'HSDUWPHQW RI +XPDQ 6HUYLFHV DQG +HDOWK�

(ULFNVRQ� 3�*� ������� 5HGXFLQJ WKH KDUP RI DGROHVFHQW VXEVWDQFH XVH� &DQDGLDQ 0HGLFDO $VVRFLDWLRQ�
���� >� ::: GRFXPHQW@ 85/ KWWS���ZZZ�GUXJWH[W�RUJ�DUWLFOHV�HULFNV��KWPO�

(XURSHDQ &RGH $JDLQVW &DQFHU �Q�G�������� 3UHYHQWLQJ FDQFHU� ZKDW , FDQ GR� , GULQN OHVV DOFRKRO� >:::

GRFXPHQW@� 85/ KWWS���WHOHVFDQ�QNL�Q��FRGH�OHDIOHW��KWPO

)DUEHU� (� ������� $OFRKRO DQG RWKHU FKHPLFDOV LQ WKH GHYHORSPHQW RI KHSDWRFHOOXODU FDUFLQRPD�

&OLQLFV LQ /DERUDWRU\ 0HGLFLQH� ��� ��������

)HUUDURQL� 0�� 'HFDUOL� $�� )UDQFHVFKL� 6�� 	 /D� 9�&� ������� $OFRKRO FRQVXPSWLRQ DQG ULVN RI

EUHDVW FDQFHU� D PXOWLFHQWUH ,WDOLDQ FDVH�FRQWURO VWXG\� (XURSHDQ -RXUQDO RI &DQFHU� ��� ����������

)UDQFHVFL� 6�� 	 /D 9DFFKLD� &� ������� $OFRKRO DQG WKH ULVN RI FDQFHUV RI WKH VWRPDFK DQG FRORQ�

UHFWXP� 'LJHVWLYH 'LVHDVH� ������ �������

)ULHGHQUHLFK� &� ������� ,QFUHDVHG ULVN RI EUHDVW FDQFHU ZLWK DOFRKRO FRQVXPSWLRQ LQ

SRVWPHQRSDXVDO ZRPHQ �OHWWHU�� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\� ���� ��������

)ULHGHQUHLFK� &� 0�� +RZH� *� 5�� 0LOOHU� $� %�� 	 -DLQ� 0� * �������� $ FRKRUW VWXG\ RI DOFRKRO

FRQVXPSWLRQ DQG ULVN RI EUHDVW FDQFHU� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\� ��� ���� �������

*DSVWXU� 6�� 3RWWHU� -�� 6HOOHUV� 7�� 	 )ROVRP� $� ������� ,QFUHDVHG ULVN RI EUHDVW FDQFHU ZLWK DOFRKRO

FRQVXPSWLRQ LQ SRVWPHQRSDXVDO ZRPHQ� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\� ���� ����������

*DULGRX� $�7�$�/�/�� 6LJQRUHOOR� /�%�� .DODSRWKDNL� 9�� 	 7ULFKRSRXORV� '� ������� /LIH�VW\OH

IDFWRUV DQG PHGLFDO FRQGLWLRQV LQ UHODWLRQ WR HVRSKDJHDO FDQFHU E\ KLVWRORJLF W\SH LQ D ORZ�ULVN

SRSXODWLRQ� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ��� ��������

*DUUR� $�� 	 /LHEHU� &� ������� $OFRKRO DQG FDQFHU� $QQXDO 5HYLHZ RI 3KDUPDFRORJ\ DQG 7R[LFRORJ\� ���
��������

*LHVEUHFKW� 1�� 	 *UHHQILHOG� 7�.� ������� 3XEOLF RSLQLRQV RQ DOFRKRO SROLF\ LVVXHV� D FRPSDULVRQ

RI $PHULFDQ 	 &DQDGLDQ VXUYH\V� $GGLFWLRQ� �� ���� ��������

*LQVEHUJ� (�6�� 0HOOR� 1�.�� 	 0HQGHOVRQ� -�+� ������� (IIHFWV RI DOFRKRO LQJHVWLRQ RQ HVWURJHQV LQ

SRVWPHQRSDXVDO ZRPHQ� -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ� ���� ����������

*LRYDQQXFFL� (�� 5LPP� (�%�� $FKHULR� $�� 	 6WDPSIHU� 0� ������� $OFRKRO� ORZ�PHWKLRQLQH� ORZ

IRODWH GLHWV� DQG ULVN RI FRORQ FDQFHU LQ PHQ� """""� �� ��� � ����
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*O\QQ� 6�$�� $OEDQHV� '�� 3LHWLQHQ� 3�� %URZQ� &�&�� 5DXWDODKWL� 0�� 7DQJUHD� -�$�� 7D\ORU� 3�5�� 	

9LUWDPR� -� ������� $OFRKRO FRQVXPSWLRQ DQG ULVN RI FRORUHFWDO FDQFHU LQ D FRKRUW RI )LQQLVK PHQ�

&DQFHU &DXVHV 	 &RQWURO� �� ��������

*RRGPDQ� 0�7�� 0RULZDNL� +�� 9DHWK� 0�� $NLED� 6�� +D\DEXFKL� +�� 	 0DEXFKL� .� �������

3URVSHFWLYH FRKRUW VWXG\ RI ULVN IDFWRUV IRU SULPDU\ OLYHU FDQFHU LQ +LURVKLPD DQG 1DJDVDNL� -DSDQ�

(SLGHPLRORJ\� �� ������

*UDXEDUG� %� ,�� 	 .RUQ� (� / ������� $QDO\]LQJ KHDOWK VXUYH\V IRU FDQFHU�UHODWHG REMHFWLYHV� -RXUQDO
RI WKH 1DWLRQDO &DQFHU ,QVWLWXWH� ������� ��������

*URQEDHN� '�$�� %HFNHU� 8�� -RKDQVHQ� '�� 7RQQHVHQ� +�� -HQVHQ� *�� 	 6RUHQVHQ� +�

������� 3RSXODWLRQ EDVHG FRKRUW VWXG\ RI WKH DVVRFLDWLRQ EHWZHHQ DOFRKRO LQWDNH DQG FDQFHU RI WKH

XSSHU GLJHVWLYH WUDFW� %ULWLVK 0HGLFDO -RXUQDO� ���� ��������

+DPPLQN� -� ������� 1XWULWLRQ HGXFDWLRQ LQ WKH 1HWKHUODQGV� $ MRLQW HQWHUSULVH� 3DSHU SUHVHQWHG DW

WKH �QG 8,&& &DQFHU 0DQDJHPHQW 0HHWLQJ� $QWZHUS� %HOJLXP� $SULO ������ ����� >:::

GRFXPHQW@� 85/ KWWS���ZZZ��XLFF�RUJ�SXEO�DQWZHUS�QXWULWLRQ��KWP

+DUQDFN� /�-�� $QGHUVRQ� .�(�� =KHQJ� :�� )ROVRP� $�5�� 6HOOHUV� 7�$� DQG .XVKL� /�+� �������

6PRNLQJ� DOFRKRO� FRIIHH� DQG WHD LQWDNH DQG LQFLGHQFH RI WKH H[RFULQH SDQFUHDV� 7KH ,RZD :RPHQ
V

+HDOWK 6WXG\� &DQFHU (SLGHPLRORJ\� %LRPDUNHUV 	 3UHYHQWLRQ� �� ����������

+DUYDUG &HQWHU IRU &DQFHU 3UHYHQWLRQ �Q�G�� &DQFHU SUHYHQWLRQ JXLGHOLQHV� >::: GRFXPHQW@�

85/ KWWS���ZZZ�KVSK�KDUYDUG�HGX�2UJDQL]DWLRQV�&DQSUHYHQW��ZD\V�KWP

+HQGHUVRQ� ,�� +DUULV� -�� .LQQH� '�� 'H9LWD -U�9�� +HOOPDQ� 6�� 	 5RVHQEHUJ� 6� ������� &DQFHU RI

WKH EUHDVW� ,Q &DQFHU� 3ULQFLSOHV 	 3UDFWLFHV RI 2QFRORJ\� SS� ���������� 3KLODGHOSKLD� -% /LSSLQFRWW

&RPSDQ\�

+ROGHU� +�� 	 (GZDUGV� *� �(GV�� ������� $OFRKRO DQG SXEOLF SROLF\� HYLGHQFH DQG LVVXHV� 2[IRUG� 2[IRUG

8QLYHUVLW\ 3UHVV�

+RPDQQ� 1�� -RXVLPLHV�6RPHU� +�-�.�� +HLQH� 5�� 	 6DODVSXUR� 0� �����D�� +LJK DFHWDOGHK\GH

OHYHOV LQ VDOLYD DIWHU HWKDQRO FRQVXPSWLRQ� 0HWKRGRORJLFDO DVSHFWV DQG SDWKRJHQHWLF LPSOLFDWLRQV�

&DUFLQRJHQHVLV� ��� ����������

+RPDQQ� 1�� .DUNNDLQHQ� 3�� .RLYLVWR� 7�� -RNHODLQHQ� .�� 	 6DODVSXUR� 0� �����E�� (IIHFWV RI

DFHWDOGHK\GH RQ FHOO UHJHQHUDWLRQ DQG GLIIHUHQWLDWLRQ RI WKH XSSHU JDVWURLQWHVWLQDO WUDFW PXFRVD�

-RXUQDO RI WKH 1DWLRQDO &DQFHU ,QVWLWXWH� ��� ����������

+RZH� *�5�� 'HFDUOL� $�� .DOGRU� -�.�� 0DUXELQL� (�0�$�� 5LEROL� (�� 	 7RQLROR� 3� ������� 7KH

DVVRFLDWLRQ EHWZHHQ DOFRKRO DQG EUHDVW FDQFHU ULVN� (YLGHQFH IURP WKH FRPELQHG DQDO\VLV RI VL[

GLHWDU\ FDVH�FRQWURO VWXGLHV� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ��� ��������

+XQWHU� '� -�� 	 :LOOHWW� :� & ������� 1XWULWLRQ DQG EUHDVW FDQFHU� &DQFHU &DXVHV 	 &RQWURO� ����� ���
���
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,QWHUQDWLRQDO $JHQF\ IRU 5HVHDUFK RQ &DQFHU �,$5&� �(G�� ������� $OFRKRO GULQNLQJ� /\RQ� ,$5&�

,QWHUQDWLRQDO 8QLRQ $JDLQVW &DQFHU �8,&&�� �Q�G��� ::: VLWH� 85/ KWWS���ZZZ�XLFF�RUJ

-DEHU� 0�$�� 3RUWHU� 6�5�� 6FXOO\� &�� *LOWKRUSH� 0�6�� 	 %HGL� 5� ������� 7KH UROH RI DOFRKRO LQ QRQ�

VPRNHUV DQG WREDFFR LQ QRQ�GULQNHUV LQ WKH DHWLRORJ\ RI RUDO HSLWKHOLDO G\VSODVLD� ,QWHUQDWLRQDO -RXUQDO
RI &DQFHU� ��� ��������

-DLQ� 0�� +RZH� *� 5�� 6W /RXLVH� 3�� 	 0LOOHU� $� %� ������� &RIIHH DQG DOFRKRO DV GHWHUPLQDQWV RI

ULVN RI SDQFUHDV FDQFHU� D FDVH�FRQWURO VWXG\ IURP 7RURQWR� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ������ ����
��

.DODQW� +�� 	 .KDQQD� -� ������� 7KH DOFRKROV� ,Q +� .DODQW 	 :� 5RVFKODX �(GV��� 3ULQFLSOHV RI
PHGLFDO SKDUPDFRORJ\� SS� �������� 7RURQWR� 'HFNHU� ,QF�

.DWR� ,�� 'QLVWULDQ� $�0�� 6FKZDUW]� 0�� 7RQLROR� 3�� .RHQLJ� .�� 6KRUH� 5�(�� $NKPHGNKDQRY� $��

=HOHQLXFK�-DFTXRWWH� $�� 	 5LEROL� (� ������� 6HUXP IRODWH� KRPRF\VWHLQH DQG FRORUHFWDO FDQFHU ULVN

LQ ZRPHQ� $ QHVWHG FDVH�FRQWURO VWXG\� %ULWLVK -RXUQDO RI &DQFHU� ��� ����������

.HDUQH\� -�� *LRYDQQXFFL� (�� 5LPP� (�%�� 6WDPSIHU� 0�� &ROGLW]� *�$�� $VFKHULG� %�� 	 :LOOHWW� :�

������� 'LHW� DOFRKRO� DQG VPRNLQJ DQG WKH RFFXUUHQFH RI K\SHUSODVWLF SRO\SV RI WKH FRORQ DQG

UHFWXP �8QLWHG 6WDWHV�� &DQFHU &DXVHV 	 &RQWURO� �� ������

.RKOPHLHU� /�� 	 0HQGH]� 0� ������� &RQWURYHUVLHV VXUURXQGLQJ GLHW DQG EUHDVW FDQFHU� 3URFHHGLQJV
RI WKH 1XWULWLRQ 6RFLHW\� ��� ��������

/D9HFFKLD� &�� 	 1HJUL� (� ������� 7KH UROH RI DOFRKRO LQ HVRSKDJHDO FDQFHU LQ QRQ�VPRNHUV� DQG RI

WREDFFR LQ QRQ�GULQNHUV� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ��� ��������

/HYL� )�� 3DVFKH� &�� /XFFKLQH� )�� 	 /D 9HFFKLD� &� ������� $OFRKRO DQG EUHDVW FDQFHU LQ WKH 6ZLVV

&DQWRQ RI 9DXG� (XURSHDQ -RXUQDO RI &DQFHU� ��$� ����������

/RQJQHFNHU� 0�3� ������� $OFRKRO FRQVXPSWLRQ LQ UHODWLRQ WR ULVN RI FDQFHUV RI WKH EUHDVW DQG ODUJH

ERZHO� $OFRKRO +HDOWK 	 5HVHDUFK :RUOG� ��� ��������

/RQJQHFNHU� 0�3� ������� $OFRKROLF EHYHUDJH FRQVXPSWLRQ LQ UHODWLRQ WR ULVN RI EUHDVW FDQFHU�

0HWD�DQDO\VLV DQG UHYLHZ� &DQFHU &DXVHV 	 &RQWURO� �� ������

/RQJQHFNHU� 0�3� ������� $OFRKRO FRQVXPSWLRQ DQG ULVN RI FDQFHU LQ KXPDQV� $Q RYHUYLHZ�

$OFRKRO� ��� ������

/RQJQHFNHU� 0�3�� 	 (QJHU� 6�0� ������� (SLGHPLRORJLF GDWD RQ DOFRKROLF EHYHUDJH FRQVXPSWLRQ

DQG ULVN RI FDQFHU� &OLQLFD &KLPLFD $FWD� ���� ��������

/RQJQHFNHU� 0�3�� 2U]D� 0�-�� $GDPV� 0�(�� 9LRTXH� -�� 	 &KDOPHUV� 7�&� ������� $ PHWD�DQDO\VLV

RI DOFRKROLF EHYHUDJH FRQVXPSWLRQ LQ UHODWLRQ WR ULVN RI FRORUHFWDO FDQFHU� &DQFHU &DXVHV 	 &RQWURO�
�� ������

0DF'RQDOG� BB� �(G�� ������� +HDOWK LVVXHV UHODWHG WR DOFRKRO FRQVXPSWLRQ� �QG (GLWLRQ� %UXVVHOV� ,/6,
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3UHVV�

0DUVKDO� -� 5�� 	 %R\OH� 3� ������� 1XWULWLRQ DQG RUDO FDQFHU� &DQFHU &DXVH 	 &RQWURO� ����� �������

0F3KHUVRQ� .�� (QJHOVPDQ� (�� 	 &RQQLQJ� '� ������� %UHDVW FDQFHU� ,Q 3�0� 9HUVFKXUHQ �(G��

+HDOWK LVVXHV UHODWHG WR DOFRKRO FRQVXPSWLRQ� SS� �������� %UXVVHOV� ,/6, (XURSH�

0LOOHU� $�%�� 5RRWPDQ� ,�� HW DO� ������� 5HFRPPHQGDWLRQV IRU WKH SULPDU\ SUHYHQWLRQ RI FDQFHU� 5HSRUW RI
WKH 2QWDULR 7DVN )RUFH RQ WKH 3ULPDU\ 3UHYHQWLRQ RI &DQFHU� 0DUFK �����

0XQUR� *� ������� 6FKRRO�EDVHG GUXJ HGXFDWLRQ� UHDOLVWLF DLPV RU FHUWDLQ IDLOXUH" 3DSHU SUHVHQWHG DW WKH �WK

,QWHUQDWLRQDO &RQIHUHQFH RQ WKH 5HGXFWLRQ RI 'UXJ 5HODWHG +DUP� 3DULV �� 0DUFK ����� >� :::

GRFXPHQW@ 85/ KWWS���ZZZ�DGI�RUJ�DX�F\GV�SDSHUV�VGHG�KWP�

1DWLRQDO &DQFHU ,QVWLWXWH RI &DQDGD ������� &DQDGLDQ &DQFHU 6WDWLVWLFV ����� 7RURQWR� &DQDGD

2OLYHULD� 6�$�� &KULVWRV� 3�-�� 	 %HUZLFN� 0� ������� 7KH UROH RI HSLGHPLRORJ\ LQ FDQFHU SUHYHQWLRQ�

3URFHHGLQJV RI WKH 6RFLHW\ IRU ([SHULPHQWDO %LRORJ\ 	 0HGLFLQH� ��� ���� ��������

3OHVNR� ,�� 0DFIDUODQH� *�-�� (YVWLIHHYD� 7�9�� 2EVLWQLNRYD� $� 	 .UDPDURYD� (� ������� 2UDO DQG

SKDU\QJHDO FDQFHU LQFLGHQFH LQ 6ORYDNLD ���������� ,QWHUQDWLRQDO -RXUQDO RI &DQFHU� ��� ��������

3RWWHU� -�'� ������� 1XWULWLRQ DQG FRORUHFWDO FDQFHU� &DQFHU &DXVHV 	 &RQWURO� ����� �������

5HLFKPDQ� 0�� -XGG� -�� /RQJFRSH� &�� 6FKDW]NLQ� $�� &OHYLGHQFH� %�� 1DLU� 3�� &DPSEHOO� :�� 	

7D\ORU� 3� ������� (IIHFWV RI DOFRKRO FRQVXPSWLRQ RQ SODVPD DQG XULQDU\ KRUPRQH FRQFHQWUDWLRQV

LQ SUHPHQRSDXVDO ZRPHQ� -RXUQDO RI WKH 1DWLRQDO &DQFHU ,QVWLWXWH� ��� ��������

5LQJERUJ� 8� ������� $OFRKRO DQG ULVN RI FDQFHU� $OFRKROLVP� &OLQLFDO 	 ([SHULPHQWDO 5HVHDUFK� ���
���6����6�

5RVHQEHUJ� /�� 0HW]JHU� /�6�� 	 3DOPHU� -�5� ������� $OFRKRO FRQVXPSWLRQ DQG ULVN RI EUHDVW FDQFHU�

$ UHYLHZ RI WKH HSLGHPLRORJLF HYLGHQFH� (SLGHPLRORJLFDO 5HYLHZV� ���� ��������

6DIIHU� +� ������� 6WXG\LQJ WKH HIIHFWV RI DOFRKRO DGYHUWLVLQJ RQ FRQVXPSWLRQ� $OFRKRO +HDOWK 	
5HVHDUFK :RUOG� �� ���� ��������

6DQNDUDQDUD\DQDQ� 5�� 0DVX\HU� (�� 6ZDPLQDWKDQ� 5� )HUOD\� -�� 	 :KHODQ� 6� ������� +HDG DQG QHFN

FDQFHU� D JOREDO SHUVSHFWLYH RQ HWLRORJ\ DQG SURJQRVLV� $QWLFDQFHU 5HVHDUFK� �� ��%�� ��������

6FKDW]NLQ� $�� 	 /RQJQHFNHU� 0� 3� ������� $OFRKRO DQG EUHDVW FDQFHU� :KHUH DUH ZH QRZ" $QG

ZKHUH GR ZH JR IURP KHUH" &DQFHU� �� �6XSSOHPHQW�� ��������

6HLW]� +�.� DQG 3RVFKO� *� ������ $OFRKRO DQG JDVWURLQWHVWLQDO FDQFHU� 3DWKRJHQLF PHFKDQLVPV�

$GGLFWLRQ %LRORJ\ �� ������

6HLW]� +�.�� 3RVFKO� *� DQG 6LPDQRZVNL� 8�$� �����D� $OFRKRO DQG FDQFHU� 5HFHQW 'HYHORSPHQWV LQ
$OFRKROLVP ��� ������
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6HLW]� +�.�� 6LPDQRZVNL� 8�$�� +RPDQQ� 1� DQG :DOGKHUU� 5� �����E� &HOO SUROLIHUDWLRQ DQG LWV

HYDOXDWLRQ LQ WKH FRORUHFWDO PXFRVD� (IIHFW RI HWKDQRO� =HLWVFKULIW IXU *DVWURHQWHURORJLH ��� ��������

6LPDQRZVNL� 8�$�� 6WLFNHO� )�� 0DLHU� +�� *DUWQHU� 8� DQG 6HLW]� +�.� ������ (IIHFW RI DOFRKRO RQ

JDVWURLQWHVWLQDO FHOO UHJHQHUDWLRQ DV D SRVVLEOH PHFKDQLVP LQ DOFRKRO�DVVRFLDWHG FDUFLQRJHQHVLV�

$OFRKRO ��� ��������

6LQJOH� (�� $VKOH\� 0� -�� %RQG\� 6�� 5DQNLQ� -� DQG 5HKP� -� �����D�� (YLGHQFH UHJDUGLQJ WKH OHYHO RI
DOFRKRO FRQVXPSWLRQ FRQVLGHUHG WR EH ORZ�ULVN IRU PHQ DQG ZRPHQ� 3UHSDUHG IRU WKH $XVWUDOLDQ FRPPRQZHDOWK

GHSDUWPHQW DQG DJHG FDUH�

6LQJOH� (�� 5REVRQ� /�� 5HKP� -�� 	 ;L� ;� �����E�� 0RUELGLW\ DQG PRUWDOLW\ DWWULEXWDEOH WR DOFRKRO�

WREDFFR� DQG LOOLFLW GUXJ XVH LQ &DQDGD� $PHULFDQ -RXUQDO RI 3XEOLF +HDOWK� �� ���� ��������

6LQJOH� (�� 5REVRQ� /�� ;LH� ;�� 	 5HKP� -� ������� 7KH HFRQRPLF FRVWV RI DOFRKRO� WREDFFR DQG

LOOLFLW GUXJV LQ &DQDGD� ����� $GGLFWLRQ� ��� ���������

6LQJOHWDU\� .�:� ������� $OFRKRO DQG EUHDVW FDQFHU� ,QWHUDFWLRQV EHWZHHQ DOFRKRO DQG RWKHU ULVN

IDFWRUV� $OFRKROLVP� &OLQLFDO 	 ([SHULPHQWDO 5HVHDUFK� ��� ��$���$�

6LQJOHWDU\� .�:� ������� (WKDQRO DQG H[SHULPHQWDO EUHDVW FDQFHU� $ UHYLHZ� $OFRKROLVP� &OLQLFDO 	
([SHULPHQWDO 5HVHDUFK� ��� ��������

6PLWK�:DUQHU� 6�$�� 6SLHJHOPDQ� '�� <DXQ� 6�6�� YDQ GHQ %UDQGW 3$� )ROVRP� $�5�� *ROGERKP�

5�$�� *UDKDP� 6�� +ROPEHUJ� /�� +RZH� *�5�� 0DUVKDOO� -�5�� 0LOOHU� $�%�� 3RWWHU� -�'�� 6SHL]HU� )�(��

:LOOHWW� :�&�� :RON� $�� 	 +XQWHU� '�-� ������� $OFRKRO DQG EUHDVW FDQFHU LQ ZRPHQ� $ SRROHG

DQDO\VLV RI FRKRUW VWXGLHV� -RXUQDO RI WKH $PHULFDQ 0HGLFDO $VVRFLDWLRQ� ���� ��������

6ZDQVRQ� &�$�� &RDWHV� 5�-�� 0DORQH� .�(�� *DPPRQ� 0�'�� 6FKRHQEHUJ� -�%�� %URJDQ� '�-��

0F$GDPV� 0�� 3RWLVFKPDQ� 1�� +RRYHU� 5�1�� 	 %ULQWRQ� /�$� ������� $OFRKRO FRQVXPSWLRQ DQG

EUHDVW FDQFHU ULVN DPRQJ ZRPHQ XQGHU DJH �� \HDUV� (SLGHPLRORJ\� �� ��������

7KRPDV� '�%� ������� $OFRKRO DV D FDXVH RI FDQFHU� (QYLURQPHQWDO +HDOWK 3HUVSHFWLYHV� ���� ��������

7RURQWRSURILOH ,,,� 3DUW ,� )DFWV RQ WKH KHDOWK RI UHVLGHQWV RI 7RURQWR� �-XQH ������ 7RURQWR� 7RURQWR 'LVWULFW

+HDOWK &RXQFLO� (SLGHPLRORJ\ 8QLW�

8QLWHG 6WDWHV 'HSDUWPHQW RI +HDOWK DQG +XPDQ 6HUYLFHV ������� 1LQWK VSHFLDO UHSRUW WR WKH 8�6�
&RQJUHVV RQ DOFRKRO DQG KHDOWK IURP WKH VHFUHWDU\ RI KHDOWK DQG KXPDQ VHUYLFHV� :DVKLQJWRQ� '&�� 8�6�

'HSDUWPHQW RI +HDOWK DQG +XPDQ 6HUYLFHV� 3XEOLF +HDOWK 6HUYLFH� 1DWLRQDO ,QVWLWXWH RI +HDOWK�

1DWLRQDO ,QVWLWXWH RQ $OFRKRO $EXVH DQG $OFRKROLVP�

:DOVK� *�:�� %RQG\� 6�-�� 	 5HKP� -� ������� 5HYLHZ RI &DQDGLDQ ORZ�ULVN GULQNLQJ JXLGHOLQHV DQG

WKHLU HIIHFWLYHQHVV� &DQDGLDQ -RXUQDO RI 3XEOLF +HDOWK� ������ ��������

:HHG� '�/�� 	 *RUHOLF� /�6� ������� 7KH SUDFWLFH RI FDXVDO LQIHUHQFH LQ FDQFHU HSLGHPLRORJ\� &DQFHU
(SLGHPLRORJ\� %LRPDUNHUV 	 3UHYHQWLRQ� �� ��������

:RUOG +HDOWK 2UJDQL]DWLRQ� 3URJUDPPH RQ &DQFHU &RQWURO� �Q�G�� >::: VLWH@�
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85/ KWWS���ZKR�SFF�LDUF�IU

:ULJKW� 5�0�� 0F0DQDPDQ� -�/�� 	 5HSLQH� -�(� ������� $OFRKRO�LQGXFHG EUHDVW FDQFHU� $ SURSRVHG

PHFKDQLVP� )UHH 5DGLFDO %LRORJ\ 	 0HGLFLQH� ��� ��������

<DPDGD� .�� $UDNL� 6�� 7DPXUD� 0�� 6DNDL� ,�� 7DNDKDVKL� <�� 6DVKLKDUD� +�� 	 .RQR� 6� ������� &DVH�

FRQWURO VWXG\ RI FRORUHFWDO FDUFLQRPD LQ VLWX DQG FDQFHU LQ UHODWLRQ WR FLJDUHWWH VPRNLQJ DQG DOFRKRO

XVH� &DQFHU &DXVHV 	 &RQWURO� �� ��������

=KDQJ� <�� .UHJHU� %�(�� 'RUJDQ� -�)�� 6SODQVN\� *�/�� &XSSOHV� /�$�� 	 (OOLVRQ� 5�&� �������

$OFRKRO FRQVXPSWLRQ DQG ULVN RI EUHDVW FDQFHU� WKH )UDPLQJKDP 6WXG\ UHYLVLWHG� $PHULFDQ -RXUQDO RI
(SLGHPLRORJ\� ���� �������

=KDR� /�3�� .ULVWDO� $�5�� 	 :KLWH� (� ������� (VWLPDWLQJ UHODWLYH ULVN IXQFWLRQV LQ FDVH�FRQWURO

VWXGLHV XVLQJ D QRQSDUDPHWULF ORJLVWLF UHJUHVVLRQ� $PHULFDQ -RXUQDO RI (SLGHPLRORJ\� ���� ��������

=XPRII� %� ������� $OFRKRO� HVWURJHQV� DQG EUHDVW FDQFHU� -RXUQDO RI &OLQLFDO (QGRFULQRORJ\ 	
0HWDEROLVP� ��� ����

=XPRII� %� ������� 'RHV SRVWPHQRSDXVDO HVWURJHQ DGPLQLVWUDWLRQ LQFUHDVH WKH ULVN RI EUHDVW

FDQFHU" &RQWULEXWLRQV RI DQLPDO� ELRFKHPLFDO� DQG FOLQLFDO LQYHVWLJDWLYH VWXGLHV WR D UHVROXWLRQ RI WKH

FRQWURYHUV\� 3URFHHGLQJ RI WKH 6RFLHW\ IRU ([SHULPHQWDO %LRORJ\ 	 0HGLFLQH� ���� ������
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