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Abstract
ǰ 0CKFDUJWF�ǰǰ5IF�TUVEZ�BJNFE�UP�FYQMPSF�UIF�BUUJUVEFT�BOE�OFFET�UPXBSE�CFJOH�B�DBSFHJWFS�GPS�QBMMJB�

UJWF�DBSF�PG�QBUJFOUT�XJUI�DBODFS�

ǰ %FTJHO�ǰ�5IF�TUVEZ�FNQMPZFE�B�DPODVSSFOU�NJYFE�NFUIPE�EFTJHO�

ǰ .BUFSJBMTǰ BOEǰ.FUIPET�ǰ � %BUB�XFSF� DPMMFDUFE� GSPN���� DBSFHJWFST� PG� QBUJFOUT�XJUI� DBODFS� VTJOH�

TFNJ�TUSVDUVSFE�JOUFSWJFXT�GSPN�.BSDI�UP�.BZ�������5ISFF�BTQFDUT�XFSF�FYQMPSFE��	�
�BUUJUVEFT�PG�DBSFHJWFST�

JO�QBMMJBUJWF�DBSF�PG�QBUJFOUT�XJUI�DBODFS�	�
�QSPCMFNT�BOE�OFFET�JO�QBMMJBUJWF�DBSF�PG�QBUJFOUT�XJUI�DBODFS
�

BOE�	�
�QSPCMFN�TPMWJOHT�PG�DBSFHJWFST��%BUB�XFSF�HBUIFSFE�VOUJM�TBUVSBUJPO�XBT�SFBDIFE�UIFO�DPEFE�BOE��

BOBMZ[FE��5IF�QSPCMFNT�BOE�OFFET�JO�QBMMJBUJWF�DBSF�CZ�DBSFHJWFST�XFSF�BOBMZ[FE�VTJOH�CJWBSJBUF�BOBMZTJT��5IF�

SFTVMUT� PG� QSPCMFNT� BOE� SFTPMVUJPOT� XFSF� BOBMZ[FE
� DPEFE
� BOE� JOUFSQSFUFE� VTJOH� RVBMJUBUJWF� BOBMZUJD��

UFDIOJRVFT�UP�BSSJWF�BU�TFWFSBM�DPNNPO�PWFSBSDIJOH�UIFNFT�

ǰ 3FTVMUT�ǰ5IF�NFBO�BHF�PG�DBSFHJWFST�XBT�������ZFBST��"O�BWFSBHF�DBSFHJWJOH�SPMF�XBT������ZFBST�XJUI�

NPSF�UIBO�POF�IBMG�HJWJOH�DBSF������IPVST�EBJMZ��'SPN�JOUFSWJFXT
�WBSJBCMF�QSPCMFNT�XFSF�JEFOUJųFE��5IF�NPTU�

DPNNPO�QSPCMFNT�XFSF� GFBS� SFHBSEJOH� UIF� GVUVSF
�EJTUSFTTJOH�TZNQUPNT
�QBJO
�BOE�FNPUJPOBM�QSPCMFNT��

.PSFPWFS
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�BDUJWJUJFT
�

BTTJTUBODF
�BOE�QTZDIPMPHJDBM�TVQQPSU�

ǰ $PODMVTJPO�ǰ5IF�DBSF�PG�QBUJFOUT�XJUI�DBODFS�QSFTFOUT�B�TFSJFT�PG�QSPCMFNT�GPS�DBSFHJWFST�NBOZ�PG�

XIJDI�SFNBJO�VOEFUFDUFE��"EEJUJPOBMMZ
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Introduction 
� 1BUJFOUT�XJUI�DBODFS�BSF�JODSFBTJOH��HMPCBMMZ��

*O�����
������NJMMJPO�OFX�DBODFS�DBTFT�FNFSHFE�BOE�

����NJMMJPO�DBTFT��EJFE�GSPN�DBODFS��� � *O�����
�����

NJMMJPO�EJFE�GSPN�DBODFS���*O�5IBJMBOE
���
�����EJFE�

GSPN�DBODFS�JO������BOE�UIF�USFOE�JODSFBTFT�FWFSZ�

ZFBS��� 5IF� NBOZ� USFBUNFOUT� JODMVEF� TVSHFSZ
��

DIFNPUIFSBQZ
�BOE�SBEJPUIFSBQZ
�PS�B�DPNCJOBUJPO�

PG�USFBUNFOUT��1BMMJBUJWF�DBSF�JT�TQFDJBMJ[FE�NFEJDBM�

DBSF� GPS� QFPQMF� MJWJOH�XJUI� BO� JODVSBCMF� EJTFBTF
�

BDUJWF
� QSPHSFTTJWF
� BEWBODFE� EJTFBTF
� XIP� IBWF�

MJUUMF�PS�OP�QSPTQFDU�PG�DVSF�BOE�BSF�FYQFDUFE�UP�

EJF��5IF�HPBM� JT� UP� JNQSPWF�UIF�RVBMJUZ�PG� MJGF� GPS�

CPUI�UIF�QBUJFOU�BOE�UIF�GBNJMZ��

� *O� QBMMJBUJWF� DBSF
� BUUFOUJPO� JT� VTVBMMZ��

DPODFOUSBUFE�PO�UIF�QBUJFOU�BOE�UIF�GBNJMZ�TUBZT�JO�

UIF�CBDLHSPVOE���5IF�TQPVTF
�XIP�JT�DMPTFTU�UP�UIF�

QBUJFOU
�VTVBMMZ�CFBST�NPTU�PG�UIF�DBSFHJWJOH�CVSEFO��

'SPN�UIF�QBUJFOUĴT�QFSTQFDUJWF
�GBNJMZ�DBSFHJWFST�BSF�

ĶGFMMPX�TVGGFSFSTķ��BOE�SJHIUGVMMZ�TP��*O�SFDFOU�ZFBST
�

UIF�8PSME� )FBMUI�0SHBOJ[BUJPO� IBT� JODMVEFE� UIF�

IFBMUI� BOE� XFMM�CFJOH� PG� GBNJMZ�NFNCFST� BOE��

DBSFHJWFST�XPSLJOH�XJUI�B�QBUJFOU�JO�UIFJS�DPODFQU�PG�

QBMMJBUJWF�DBSF���"�GPSNBM�DBSFHJWFS�VTVBMMZ�SFGFST�UP�

QBJE�DBSF�TFSWJDFT�QSPWJEFE�CZ�B�IFBMUIDBSF�JOTUJUV�

UJPO�PS�JOEJWJEVBM�GPS�B�QFSTPO�JO�OFFE��*OGPSNBM�DBSF�

SFGFST� UP� VOQBJE� DBSF� QSPWJEFE� CZ� GBNJMZ
� DMPTF�

SFMBUJWFT
� GSJFOET
� BOE� OFJHICPST�� #PUI� GPSNT� PG��

DBSFHJWJOH�JOWPMWF�B�TQFDUSVN�PG�UBTLT
�CVU�JOGPSNBM�

DBSFHJWFST�TFMEPN�SFDFJWF�FOPVHI�USBJOJOH�GPS�UIFTF�

UBTLT�� 'PSNBM� DBSFHJWFST� BSF� USBJOFE� JO� UIF� ųFME���

$BSFHJWFST�JO�5IBJMBOE�BSF�PGUFO�GBNJMZ�NFNCFST�PS�

JOGPSNBM� DBSFHJWFST��� 'BNJMZ� NFNCFST� QMBZ� BO��

JNQPSUBOU�SPMF�JO�UIF�DBSF�PG�QBUJFOUT�XJUI�DBODFS�

BOE� BSF� PGUFO� VOQSFQBSFE� GPS� UIF� DPNCJOBUJPO��

PG� QIZTJPMPHJDBM� BOE�NFOUBM� DIBOHFT�� TVDI� BT��

EFQSFTTJPO
�BOYJFUZ
�GBUJHVF
�BOE�TMFFQJOH�EJTPSEFS��

8IFO�DBSFHJWFST�BSF�JOŴFYJCMF�BOE�DBOOPU�BEBQU�UP�

UIF�QBUJFOU
�UIF�CVSEFO�PG�UIF�DBSFHJWFST�XJMM�BGGFDU�

UIFJS�FNPUJPOBM�IFBMUI
� BOE� UIF�RVBMJUZ�PG� DBSF����

5IF�DBSFHJWFSTĴ�CVSEFO�PG�QBUJFOUT�XJUI�DBODFS� JT��

BTTPDJBUFE� XJUI� TFWFSBM� QPPS� IFBMUI� PVUDPNFT
��

JODMVEJOH�JODSFBTFE�EFQSFTTJPO�BOE�BOYJFUZ
�QPPSFS�

IFBMUI� CFIBWJPS� BOE� JODSFBTFE� NPSUBMJUZ��������

4QPVTFT� PG� QBUJFOUT� XJUI� "M[IFJNFSĴT� EJTFBTF��

SFQPSUFE�QPPSFS�NFOUBM�BOE�QIZTJDBM�IFBMUI�UIBO�

UIF�HFOFSBM�QPQVMBUJPO����6OEFSTUBOEJOH�UIF�GBDUPST�

BTTPDJBUFE�XJUI�JODSFBTFE�DBSFHJWFS�CVSEFOT�JO�UIJT�

HSPVQ�XPVME�BMMPX�DMJOJDJBOT�UP�NPSF�FBTJMZ�JEFOUJGZ�

BOE� UBSHFU� UIFTF� DBSFHJWFST� GPS� JOUFSWFOUJPOT� UP��

BEESFTT� DBSFHJWFS� QSPCMFNT
� OFFET� DPQJOH� TLJMMT�

SFEVDJOH�UIF�SFMBUFE�SJTL�PG�QPPS�IFBMUI�PVUDPNFT��

Materials and Methods
� 5IJT� TUVEZ� FNQMPZFE� B� DPODVSSFOU�

NJYFE�NFUIPE� EFTJHO�� 5IF� QSFTFOU� TUVEZ� XBT��

VOEFSUBLFO�JO�UIF�0ODPMPHZ�$MJOJD�PG�1ISBNPOHLVU�

LMBP� )PTQJUBM� GSPN�.BSDI� UP�.BZ� PG� ����� BGUFS��

PCUBJOJOH�BQQSPWBM�GSPN�UIF�&UIJDT�$PNNJUUFF�#PBSE�

PG�UIF�*OTUJUVUJPOBM�3FWJFX�#PBSE�PG�UIF�3PZBM�5IBJ�

"SNZ�.FEJDBM�%FQBSUNFOU�	*3#5"
���

� 5IJT� TUVEZ� UPPL� QMBDF� JO� B� UFSUJBSZ� DBSF��

TFUUJOH�� 5IF� SFTFBSDI� QBSUJDJQBOUT� DPNQSJTFE��

DBSFHJWFST�PG�QBUJFOUT�XJUI�DBODFS
�XIP�XFSF�BCMF�

UP� VOEFSTUBOE� UIF� JUFNT� PG� UIF� RVFTUJPOOBJSF���

1SPCMFNT� BOE�/FFET� JO� 1BMMJBUJWF� $BSF�2VFTUJPO�

OBJSF�$BSFHJWFS�'PSN�	1/1$�D
�BOE�EJE�OPU�SFDFJWF�

FBSOJOHT�GSPN�DBSJOH��5IFZ�XFSF�BMTP�XFMM�JOGPSNFE�

BOE� QSPWJEFE� UIFJS� DPOTFOU� UP� CF� JODMVEFE�� 5IF�

TBNQMF� TJ[F� XBT� BEFRVBUF� UP� SFBDI� B� TVGųDJFOU�

MFWFM� PG� ĶTBUVSBUJPOķ
� B� UFSN� EFTDSJCJOH� B� QPJOU��

CFZPOE�XIJDI�OP�OFX�DPODFQUT�XJMM�BSJTF�BT�B�SFTVMU�

PG�GVSUIFS�JOUFSWJFXT�

� *OUFSWJFXT� BWFSBHJOH� ��� NJOVUFT
� XFSF��

DPOEVDUFE�PWFS�UISFF�NPOUIT��4JYUZ�TFWFO�RVFTUJPOT�

EJWJEFE� JOUP� ��� JUFNT� SFQSFTFOUFE� UIF� NPTU��

JNQPSUBOU� JTTVFT� PG� UIF� QSPCMFNT� BOE� OFFET� PG�

DBSFHJWFST� JO�QSPWJEJOH�QBMMJBUJWF�DBSF�GPS�B�DBODFS�
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QBUJFOU���5IF�1SPCMFNT�BOE�/FFET�JO�1BMMJBUJWF�$BSF�

2VFTUJPOOBJSF�$BSFHJWFS�'PSN�	1/1$�D
����XBT�VUJMJ[FE�

GPS� QBUJFOUT� BOE� DBSFHJWFST� UP� DPNQSFIFOE� BOE�

BOTXFS�JO�BCPVU����NJOVUFT��5IF�1/1$�D�DPOTUJUVUFT�

B�DIFDLMJTU�EFTJHOFE� UP�QSFTFOU�B�DPNQSFIFOTJWF�

QJDUVSF�PG�UIF�QSPCMFNT�FYQFSJFODFE�CZ�DBSFHJWFST�

BOE�UIFJS�QFSDFJWFE�TVCTFRVFOU�OFFET�GPS�DBSF��5IF�

JOTUSVNFOUT�XFSF� USBOTMBUFE� UP� 5IBJ� CZ� 4VQIBTJSJ�

$IJBOHUB����5IF�SFMJBCJMJUZ�PG�UIF�JOTUSVNFOU�JT������

BOE�������5IF�WBMJEJUZ�JT���BOE���������5IFSF�BSF���

MFWFMT�PG�TDPSFT� JO�FBDI�RVFTUJPO���� JT�B�QSPCMFN�

BOE�OFFET
���JT�TPNFUJNFT
���JT�OPU�B�QSPCMFN
�BOE�

OP�OFFET��)JHIFS�TDPSFT�JOEJDBUFE�B�IJHIFS�OFFE�GPS�

IFMQ�

� "MM�CBTJD�DIBSBDUFSJTUJDT�PG�EBUB�BOE�1/1$�D�

RVFTUJPOOBJSFT�XFSF�DPMMFDUFE�GSPN�DBSFHJWFST
�BOE�

BMM� JOUFSWJFXT� XFSF� SFDPSEFE� CZ� BVEJPUBQF�� 'PS�

RVBMJUBUJWF� EBUB
� 0QFO� DPEFT�XFSF� DSFBUFE� BOE�

BOBMZ[FE�VTJOH�UIF�JOWFTUJHBUPS�USJBOHVMBUJPO�NFUIPE��

5IF�DPEFT�XFSF�QVSFMZ�EBUB�ESJWFO��"GUFS�UIBU
�UIF�

DPEFT�XFSF�EJTDVTTFE
�NPEJųFE
�BOE�NFSHFE�CZ�BMM�

BVUIPST
� BOE�ųOBM� SFWJTFE�DPEFT�XFSF�EFWFMPQFE�

BGUFSXBSET��&NFSHJOH�DPODFQUT�XFSF�FYUSBDUFE�BOE�

BOBMZ[FE�VTJOH�B�UIFNBUJD�BOBMZTJT�BQQSPBDI��"GUFS�

EFNPHSBQIJD� EBUB� DPMMFDUJPO
� UISFF� BTQFDUT�XFSF�

FYQMPSFE��	�
�BUUJUVEF�PG�DBSFHJWFST�JO�QBMMJBUJWF�DBSF�

PG�QBUJFOUT�XJUI�DBODFS
�	�
�QSPCMFNT�BOE�OFFET�JO�

QBMMJBUJWF� DBSF� PG� QBUJFOUT� XJUI� DBODFS
� BOE� 	�
��

QSPCMFN�TPMWJOH�PG�DBSFHJWFST���%BUB�XFSF�HBUIFSFE�

VOUJM�TBUVSBUJPO�XBT�SFBDIFE�

Results
ǰ ��ǰ %FTDSJQUJWFǰ 4UBUJTUJDT�ǰ %FNPHSBQIJDǰ

Characteristics 

� 5XFOUZ�ųWF� DBSFHJWFST� PG� QBUJFOUT� XJUI��

DBODFS�XFSF�JOWPMWFE�BOE�QBSUJDJQBUFE�JO�UIJT�TUVEZ��

5IF�NFBO�BHF�PG�DBSFHJWFST�XBT�������ZFBST�	SBOHF
�

���UP����ZFBST
�BOE�����XFSF�XPNFO��5IF�NBKPSJUZ�

PG�DBSFHJWFST�JO�UIJT�TUVEZ�XFSF�UIF�QSJNBSZ�DBSFHJWFST�

GPS�UIFJS�QBSFOUT�	O�����
����
�GPMMPXFE�CZ�TQPVTF�

	O����
����
�BOE�HSBOEDIJMESFO�	O����
����
��"QQSPY�

JNBUFMZ�POF�IBMG�	���
�PG�UIF�DBSFHJWFST�XFSF�TJOHMF
�

UFO�	���
�XFSF�NBSSJFE�BOE�UXP�	��
�XFSF�TFQBSBUFE��

5XFOUZ�POF� DBSFHJWFST� 	���
� IFME� B� CBDIFMPSĴT��

EFHSFF�BOE�BCPWF��"O�BWFSBHF�DBSFHJWJOH�SPMF�UPUBMFE�

�����ZFBST�BOE�NPSF�UIBO�POF�IBMG�TQFOU�����IPVST�

HJWJOH�DBSF�EBJMZ��

��ǰ1SPCMFNTǰBOEǰ/FFETǰPGǰ$BSFHJWFST

� 5IF�NPTU�GSFRVFOU�QSPCMFNT�FYQFSJFODFE�

CZ�����PG�DBSFHJWFST�BSF�MJTUFE�JO�B�ĳĳUPQ���ĴĴ�	5BCMF�

�
��0OF�JTTVF�TUPPE�PVU�GSPN�UIF�SFTU��'FBS�PG�BO�

VOQSFEJDUBCMF�GVUVSF��"DDFQUJOH�UIF�QBUJFOUĴT�EJTFBTF�

	���

� 5IF� NFBOJOH� PG� EFBUI� 	���

� BOE� UIF��

DBSFHJWFSĴT� QIZTJDBM� TZNQUPNT��.VTDMF� QBJOT� PS�

QBJOGVM�KPJOUT�	���
�BOE�'BUJHVF�	���
��XFSF�GVSUIFS�

DPNNPO�QSPCMFNT��5IF�PUIFS�JTTVFT�JO�UIJT�UPQ����

MJTU�XFSF�SFQPSUFE�UP�CF�ĳĳTPNFXIBU�PG�B�QSPCMFNĴĴ�

CZ�NBOZ�DBSFHJWFST�

��ǰ5IFNBUJDǰ"OBMZTJT

� "UUJUVEF�BOE�DBSFHJWFSTĴ�OFFET�JO�QBMMJBUJWF�

DBSF�PG�QBUJFOUT�XJUI�DBODFS�DPVME�CF�EJWJEFE�JOUP�

UXP� NBKPS� UIFNFT�� �
� 3FTJMJFODF� BOE� DPQJOH��

TUSBUFHJFT� UP� QSPWJEF� B� DBSFHJWJOH� SPMF�� BOE� 	�
��

NFUIPET�PG�QSPCMFN�TPMWJOHT�

3FTJMJFODFǰBOEǰ$PQJOHǰ4USBUFHJFTǰUPǰ$POUJOVFǰJOǰ

UIFǰ$BSFHJWJOHǰ3PMF

� -POH� UFSN� DBSF� PG� QBUJFOUT� XJUI� DBODFS��

FOUBJMT� DIBMMFOHJOH� CFIBWJPST�XIJDI�XFSF� BMXBZT�

QSPCMFNBUJD�XIFO�NBOBHJOH�DBSF�JODMVEJOH�SFMBUFE�

QIZTJDBM�BOE�NFOUBM�QSPCMFNT��8IFO�OP�XBZ�DPVME�

CF�GPVOE�UP�EFBM�XJUI�UIF�QSPCMFN
�UIF�DBSFHJWFST�

FYQFSJFODFE� FYIBVTUJPO� MFBEJOH� UP� VTJOH� DPTUMZ�

IPTQJUBM� BOE� FNFSHFODZ� TFSWJDFT�� 5IF� JOUFSWJFXT�

SFWFBMFE� UIBU�NBJOUBJOJOH� QPTJUJWF� SFBTPOT� BOE��

BUUJUVEFT�JO�UIF�DBSJOH�SPMF
�SFGSBNJOH
�BDDFQUBODF�



70 PCFM Vol2 No3 Sep - Dec 2019

BOE� JOUFOUJPOBM�BDUJWJUJFT�PG� SFTJMJFODF�BOE�DPQJOH�

TUSBUFHJFT�CZ�UIF�DBSFHJWFST�IFMQFE�UIFN�UP�DPOUJOVF�

JO�UIFJS�SPMF�

� .PTU� DBSFHJWFST� JEFOUJųFE� UIFNTFMWFT� BT�

GBNJMZ�NFNCFST
� QBSFOUT
� TQPVTF
� DIJMESFO� BOE�

HSBOEDIJMESFO�� 5IFTF� QBSUJDJQBOUT� FOKPZFE� DMPTF�

SFMBUJPOTIJQT� XJUI� UIFJS� QBUJFOUT� BOE� HBWF� UIFJS��

SFBTPOT� GPS� DBSJOH� BT� BGGFDUJPO
� HSBUJUVEF� BOE��

SFDJQSPDJUZ��5IJT�NBEF�UIF�DBSFHJWFST�NPSF�XJMMJOH�

UP�DPOUJOVF�JO�UIFJS�DBSFHJWJOH�SPMF��.PSFPWFS
�UIFJS�

SFMBUJPOTIJQ� FODPNQBTTFE� QPTJUJWF� SFJOGPSDFNFOU�

UPXBSET�UIF�DBSFHJWJOH�SPMF�BOE�TUSFOHUIFOFE�UIFJS�

SFMBUJPOTIJQT�UP�CF�CFUUFS�BCMF�UP�GBDF�XJUI�QSPCMFNT�

GPS� UIFJS� CFMPWFE� QBUJFOUT�� 5IFZ� FYQMBJOFE� BT��

EFTDSJCFE�CFMPX�

ǰ Ķ5IBUĴTǰUIFǰXBZǰJUǰJTǰJOǰPVSǰGBNJMJFT�ǰ*UĴTǰMJLF
ǰ

JGǰZPVǰDBOǰEPǰJUǰ	DBSFǰGPSǰBǰTJDLǰQBSFOU

ǰUIFOǰZPVǰ

EPǰJU�ǰ*GǰZPVǰDBOĴU
ǰUIFOǰZPVĴSFǰHPJOHǰUPǰMFBWFǰZPVSǰ

KPC
ǰPSǰXIBUFWFS�ǰ#VUǰPVSǰ GBNJMZǰDPNFTǰųSTU�ǰ0VSǰ

QBSFOUTǰDPNFǰųSTU�ķ

� Ķ0OǰUPQǰPGǰBMMǰJTǰLFFQJOHǰUIFNǰDPNGPSUBCMF
ǰ

LFFQJOHǰ UIFǰXIPMFǰ GBNJMZǰ DPNGPSUBCMFǰ POǰXIBUǰ

FYBDUMZǰJTǰHPJOHǰPOǰXJUIǰUIFNǰBOEǰXIBUǰXFǰDBOǰEPǰ

UPǰNBLFǰUIFNǰGFFMǰCFUUFSǰJOǰUIFJSǰMBTUǰEBZTķ

� *O�BEEJUJPO
�UIF�SFBTPO�HJWFO�GPS�OPOSFMBUJWF�

BDUJOH�BT�DBSFHJWFST� UP�NBJOUBJO�UIFJS� SPMF� JT� MPWF��

5IF�MPOH�SFMBUJPOTIJQ�PDDVSSJOH�JO�5IBJ�TPDJFUZ�BMTP�

MJOLT� UIFTF� QBUJFOU�DBSFHJWFS� SFMBUJPOTIJQT� BT��

SFMBUJWFT��

� Ķ*ǰIBWFǰUBLFOǰDBSFǰPGǰIJNǰGPSǰBǰMPOHǰUJNF�ǰ

JUĴTǰBǰCPOEǰXFǰIBWFǰXJUIǰFBDIǰPUIFS�ķ

� 8IFO� BTLFE� BCPVU� QSPCMFNT� BOE� OFFET�

UPXBSET� CFJOH� B� DBSFHJWFS
�NPTU� QBSUJDJQBOUT� TBJE�

UIBU� UIFZ�OPX�DBO�DPQF�XJUI� UIF�QSPCMFNT� UIFZ�

FYQFSJFODFE��"�MBDL�PG�VOEFSTUBOEJOH�PG�UIF�EJTFBTF�

DBVTFE� QSPCMFNT� BU� ųSTU� XIFO� UIFZ� EJE� OPU��

VOEFSTUBOE�UIF�TZNQUPNT�BOE�IPX�UP�IBOEMF�UIFN��

)PXFWFS
�PODF�UIFZ�VOEFSTUPPE�BOE�BDDFQUFE�UIF�

TJHOT� BOE� TZNQUPNT
� UIFZ� DPVME� SFGSBNF� UIFJS��

QFSDFQUJPO�BOE�CFDPNF�BCMF�UP�DBSF�GPS�UIF�QBUJFOU�

� Ķ*ǰEPOĴUǰLOPXǰIPXǰZPVǰEPǰJU
ǰCVUǰJGǰTPNFIPXǰ

JOǰ UIFǰNFEJDBMǰ QSPGFTTJPOǰ DPVMEǰ FYQMBJOǰ UPǰ UIFǰ

QVCMJDǰCFUUFSǰXIBUǰQBMMJBUJWFǰDBSFǰFOUBJMT
ǰJUǰXPVMEǰ

UBLFǰBXBZǰTPNFǰPGǰUIFǰGFBSǰBOEǰUIFǰTUJHNB�ķ

� Ķ*Uǰ JTǰ UIFǰ QIZTJDJBOǰXIPǰ TIPVMEǰ BUǰ MFBTUǰ

JOGPSNǰQBSFOUTǰBCPVUǰBEWBODFEǰEJSFDUJWFTǰBOEǰXIZǰ

JUǰJTǰJNQPSUBOUǰUPǰQMBO�ǰ*ǰXPVMEǰEBSFǰOPUǰJOJUJBUFǰUIFǰ

EJTDVTTJPOǰXJUIǰNZǰ QBSFOUT�ǰ8IFOǰ UIFǰ QIZTJDJBOǰ

UFMMTǰUIFN
ǰUIFZǰNBZǰDPOTJEFSǰJU�ķ

.FUIPETǰPGǰ1SPCMFNǰ4PMWJOH

� 0OF� PG� UIF�NPTU� DPOTJTUFOU� UIFNFT� UIBU�

FNFSHFE�EVSJOH�UIF�JOUFSWJFXT�XBT�UIF�OPUJPO�UIBU�

RVBMJUZ�PG�MJGF
�UIF�NBLF�VQ�PG�XIJDI�WBSJFE�BNPOH�

QBUJFOUT
�XBT�NPSF�JNQPSUBOU�UIBO�QSPMPOHJOH�MJGF�

� 5IF�DPODFSO�GPS�DBSFHJWFSTĴ�QSPCMFNT�XBT�

FYQSFTTFE�BOE� JOEJDBUFE�B� SFBM�OFFE�GPS�TFSWJDFT
�

JODMVEJOH�SFHVMBS�BTTJTUBODF�XJUI�QBUJFOU�DBSF
�QBJO�

BOE�NFEJDBUJPO�NBOBHFNFOU�BEWJDF
�QTZDIPMPHJDBM�

TVQQPSU
�BOE�SFTQJUF�DBSF�

ǰ Ķ*ǰ GFFMǰ UIBUǰ UIFǰ DBSFHJWFSTǰ UIFNTFMWFTǰǰ

EFTFSWFǰBǰCSFBL�ǰ*ǰGFFMǰNZǰTJTUFSǰDBSSJFEǰUIFǰFOUJSFǰ

CVSEFOǰGPSǰBCPVUǰ�ǰPSǰ�ǰZFBSTǰOPX�ǰ4PǰUIBUĴTǰXIBUǰ

*ǰ XBOUFEǰ UPǰ TQFBLǰ PO�ǰ 5IFǰ QFPQMFǰ UIBUǰ BSFǰ UIFǰ

DBSFHJWFST
ǰXIFSFǰEPǰUIFZǰHFUǰBǰCSFBL ǰ8IFOǰZPVǰ

XBOUǰUPǰTDSFBN
ǰXIFSFǰEPǰZPVǰHP ķ

� (PE
�SFMJHJPO
�BOE�TQJSJUVBMJUZ�XFSF�TQPLFO�

PG�BT�FTTFOUJBM�DPNQPOFOUT�PG�UIF�DPQJOH�QSPDFTT�

GPS�QBUJFOUT�BOE�GBNJMJFT�UISPVHIPVU�FWFSZ�QIBTF�PG�

MJGF�BOE�EFBUI��5IF�TUBUF�PG�B�QFSTPOĴT�SFMBUJPOTIJQ�

XJUI�(PE�XBT�TFFO�BT�B�NFEJBUPS�PG�QFSTPOBM�EJTUSFTT�

PS�QFBDF�

ǰ Ķ*ǰIBWFǰCFFOǰNFEJUBUJOHǰBOEǰQSBZJOHǰGPSǰBOǰ

IPVSǰ FWFSZǰ OJHIU�ǰ *UǰNBLFTǰNZǰNJOEǰ DBMNǰ BOEǰ

DIFFSGVM�ķ

� 8IFUIFS�SFQSFTFOUJOH�B�NFBOT�UP�BEBQU�UP�

B�EJGųDVMU�TJUVBUJPO�PS�B�DPOUJOVFE�QBUUFSO�PG� UIF�

QSFWJPVT�PCTFSWBODF
�JU�EJE�OPU�BQQFBS�UIBU�SFMJHJPO�
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PS� TQJSJUVBMJUZ� BGGFDUFE� USFBUNFOU� DIPJDFT� PS� IPX�

BHHSFTTJWF� QBUJFOUT
� PS� DBSFHJWFST�XFSF�XJUI� UIFJS�

JMMOFTT��*O�NPTU�SFTQFDUT
�TQJSJUVBMJUZ�XBT�TFFO�NPSF�

BT� B�NFBOT� UPXBSET� VOEFSTUBOEJOH
� SBUIFS� UIBO�

HVJEBODF�

� Ķ5IFǰTPVMǰOFWFSǰEJFT�ǰ5IFǰCPEZǰJTǰKVTUǰMJLFǰ

UIFǰKBDLFUǰZPVǰBSFǰQVUUJOHǰPO�ķ

� 4PNF�QBSUJDJQBOUT�IBE�OP�UJNF�GPS�TFMG�DBSF�

UIBU� DBVTFE� TUSFTT� JO� UIF� DBSFHJWJOH� SPMF
� TP� UIFZ�

SFPSHBOJ[F�UIFJS�UJNF�UP�QBZ�BUUFOUJPO�UP�BDUJWJUJFT�

PUIFS�UIBO�QBUJFOU�DBSF�

ǰ Ķ8IFOǰ*ĴNǰUJSFEǰPSǰEJTDPVSBHFE
ǰ*ǰUSZǰUPǰMJWFǰ

IBQQJMZ�ǰ *ǰIBWFǰBǰEPHǰBTǰBǰGSJFOE
ǰ *ǰQMBZǰXJUIǰJU
ǰ *ǰ

HSPXǰUSFFT�ǰJUǰIFMQTǰNFǰUPǰSFMBY�ķ

Discussion
� 5IJT� TUVEZ� EFNPOTUSBUFE� UIBU� DBSFHJWFST�

XFSF�UIF�DMPTFTU�DPOUBDU�PG�UIF�QBUJFOUT�XJUI�DBODFS
�

DPOTUBOUMZ�SFTQPOTJCMF�GPS�UIF�DBSF�PG�UIF�QBUJFOU
�

B�GBDU�UIBU�IBT�BMTP�CFFO�SFQPSUFE�JO�PUIFS�TUVEJFT����

$BSFHJWFSTĴ� QSPCMFNT�NPTU� GSFRVFOUMZ� DPODFSOFE�

UIFZ�BSF�DPQJOH�XJUI�UIF�TJUVBUJPO�NFOUBMMZ
� UIFJS�

GFBST
�BOE�FYJTUFOUJBM�TQJSJUVBM�RVFTUJPOT��5IFTF�DBNF�

UPHFUIFS� XJUI� TUSFTT�SFMBUFE� QIZTJDBM� TZNQUPNT��

0UIFS� SFTFBSDIFST� GPVOE� UIBU� DBSFHJWFST� IBE� B��

HSFBUFS� QSFWBMFODF� PG� BGGFDUJWF� EJTPSEFST� UIBO��

QBUJFOUT���
���

� 0OF�SFRVJSFNFOU�PG�DBSFHJWFST�BOE�QBUJFOUT�

BU� IPNF� JT� QBJO� BMMFWJBUJPO�� 5IF� NBKPSJUZ� PG��

DBSFHJWFST�OPUFE�UIBU�UIFJS�QBUJFOUT�TVGGFSFE�NBJOMZ�

GSPN� QBJO� BOE� UIFZ� GBDFE� EJGųDVMUZ�NBOBHJOH� JU���

4VDI�EJGųDVMUZ�IBT�BMTP�CFFO�DPOųSNFE�CZ�PUIFS��

TUVEJFT���� 3FDFOU� TUVEJFT��
��� IBWF� FWBMVBUFE� UIF�

BENJOJTUSBUJPO� PG� TUSPOH� PQJPJET� BNPOH� QBUJFOUT��

XJUI� DBODFS� BOE� DPODMVEFE� UIBU� GFOUBOZM� JO� UIF�

USBOTEFSNBM� QBUDI� GPSNVMBUJPO� DBO� CF� VTFE��

FGGFDUJWFMZ�BOE�TBGFMZ�GPS�QBJO�NBOBHFNFOU�BNPOH�

QBUJFOUT�XJUI�DBODFS�XIJMF�BEEJUJPOBMMZ�CFJOH�FBTZ�

GPS�DBSFHJWFST�UP�VTF��

� 'FBS�DPODFSOJOH�UIF�QBUJFOUĴT�GVUVSF�XBT�UIF�

NPTU�GSFRVFOU�TQJSJUVBM�QSPCMFN�DBSFHJWFST�FODPVO�

UFSFE��.PTU�DBSFHJWFST�NBOBHFE�UP�TPMWF�UIFJS�QSPC�

MFNT
� TVDI� BT� MBDL� PG� BVUPOPNZ� BOE�CBE�NPPE
�

XIJDI�UIFZ�EFWFMPQFE�EVSJOH�UIF�QFSJPE�UIFZ�DBSFE�

GPS�UIF�QBUJFOU�XJUI�DBODFS
�CZ�UIFNTFMWFT�

� $BSFHJWFST� BMTP� JOEJDBUFE�B�XJTI� GPS�NPSF�

QSPGFTTJPOBM�BUUFOUJPO�UP�QSPCMFNT�JO�UIF�RVBMJUZ�PG�

DBSF��DPPSEJOBUJOH�DBSF
�BDDFTTJOH�DBSF�QSPWJTJPO
�BOE�

IBWJOH�UIF�PQQPSUVOJUZ�UP�DPOTVMU�BOPUIFS�EPDUPS��

.BOZ�DBSFHJWFST�XPVME�MJLF�NPSF�JOGPSNBUJPO�UP�CF�

HJWFO� JO�XSJUJOH�� $BSFHJWFST� BSF� DPOGSPOUFE�XJUI� B�

OFX�BOE�FNPUJPOBMMZ�DIBMMFOHJOH�TJUVBUJPO
�XIJDI�

NBLFT�BTLJOH�UIF�SJHIU�RVFTUJPOT�PO�UIF�TQPU�EJGųDVMU��

5IF�TJUVBUJPO�BMTP�SFEVDFT�B�DBSFHJWFSĴT�DBQBCJMJUZ�

UP�QSPDFTT�OFX�JOGPSNBUJPO
�BOE�JU�NBZ�CF�OFDFTTBSZ�

UP�PGGFS�JOGPSNBUJPO�TFWFSBM�UJNFT�CFGPSF�UIF�GBNJMZ�

DBO�VOEFSTUBOE�BOE�BTTJNJMBUF�JU���

� 5IF�ųOEJOHT�PG�UIF�QSFTFOU�TUVEZ�BHSFF�XJUI�

UIPTF� QSFTFOUFE� JO� UIF� MJUFSBUVSF��� SFQPSUJOH� UIBU�

BOYJFUZ�BOE�EFQSFTTJPO�XFSF�DPNNPO�BNPOH�QB�

UJFOUT� BOE� UIFJS� DBSFHJWFST�� 5IFTF� GFFMJOHT�NJHIU�

SFQSFTFOU�B�SFBDUJPO�UP�UIF�EJTFBTF
�PS�UIFZ�NJHIU�

SFTVMU�GSPN�JU��5IFTF�GFFMJOHT�BSF�FGGFDUJWFMZ�NBOBHFE�

XJUI�QTZDIPQIBSNBDPMPHJD�BOE�QTZDIPUIFSBQFVUJD�

BQQSPBDIFT��.PEFSO�BOUJEFQSFTTBOUT�BOE�TMFFQJOH�

QJMMT� BSF� CFUUFS� UPMFSBUFE� BOE�NJHIU� CF� TBGFMZ��

BENJOJTUFSFE�PS�CF�XJUIESBXO�XIFO�UIF�TZNQUPNT�

SFHSFTT���

� "OPUIFS� JTTVF� UIBU� JT� TDBSDFMZ� SFQPSUFE� JO�

UIF�MJUFSBUVSF�JT�UIF�QSFTFODF�PG�TQJSJUVBM�PS�SFMJHJPVT�

QSPCMFNT����2VFTUJPOOBJSFT�NFBTVSJOH�UIF�RVBMJUZ�PG�

MJGF� VTVBMMZ� GPDVT� PO� UIF�NFEJDBM� QSPCMFNT� UIBU�

DBSFHJWFST�GBDF�BOE�JU�XPVME�CF�HFOFSBMMZ�VOVTVBM�

UP� EJTDVTT� TQJSJUVBM� JTTVFT� CFUXFFO� SFTFBSDIFST
��

QBUJFOUT
�BOE�DBSFHJWFST�

� 5IF�ųOEJOHT�EFNPOTUSBUFE� UIBU� SFGSBNJOH�

BOE�BDDFQUJOH�UIF�JMMOFTT
�BEBQUBCJMJUZ�EFBMJOH�XJUI�

TUSFTT� VTF� PG� JOUFOUJPOBM� BDUJWJUJFT�XFSF� FGGFDUJWF�



72 PCFM Vol2 No3 Sep - Dec 2019

XBZT�UP�SFEVDF�UIF�CVSEFO�PG�DBSF�BOE�NBJOUBJO�UIF�

DBSF� GPS� QBUJFOUT� FYIJCJUJOH�NFOUBM� EFUFSJPSBUJPO��

3FMJHJPO�BOE�TQJSJUVBMJUZ�BSF�TJHOJųDBOU�SFTPVSDFT�JO�

BEBQUJOH�UP�TUSFTTGVM�MJGF�FWFOUT��.PSFPWFS
�BTTJTUBODF�

GSPN� GBNJMZ�NFNCFST
� IFBMUI� DBSF� TFSWJDFT
� BOE�

TPDJBM�TVQQPSU�BSF�LFZT�UP�DBSJOH�GPS�QBUJFOUT��5IF�

TVQQPSU�PG�UIF�GBNJMZ�NFNCFST�JO�UFSNT�PG�BTTJTUJOH�

UIF�DBSF
�FNPUJPOBM�TVQQPSU
�BOE�ųOBODJBM�SFTPVSDFT�

BMTP� SFEVDFT� UIF�CVSEFO�PG�DBSF��.FEJDBM� TFSWJDF�

TVQQPSU�DBO�BMTP�IFMQ�DBSFHJWFST�HBJO�LOPXMFEHF
�

FYQFSJFODF
�USVTU�JO�DBSFHJWJOH
�BOE�FODPVSBHF�UIFN�

JO�UIF�DBSFHJWJOH�SPMF��5IF�LOPXMFEHF�BOE�VOEFS�

TUBOEJOH�HBJOFE�GSPN�DBSJOH�GPS�UIFTF�QBUJFOUT�BMTP�

QSPEVDFE� QPTJUJWF� FGGFDUT� PO� UIF� DBSFHJWFST��

UIFNTFMWFT�BT�UIFZ�DPVME�TIBSF�XJUI�PUIFST�JO�UIF�

DPNNVOJUZ�

Conclusion
� 5IF�DBSF�PG�QBUJFOUT�XJUI�DBODFS�QSFTFOUT�B�

TFSJFT�PG�QSPCMFNT�GPS�DBSFHJWFST�BT�NBOZ�SFNBJO�

VOEFUFDUFE�� GFBS� PG� BO� VOQSFEJDUBCMF� GVUVSF
��

BDDFQUJOH�UIF�QBUJFOUĴT�EJTFBTF
�GBUJHVF
�EFQSFTTFE�

NPPE
�EJGųDVMUZ�JO�TIPXJOH�FNPUJPO��5IF�EJBHOPTJT�

BOE��BDLOPXMFEHFNFOU�PG�UIFTF�QSPCMFNT�CZ�IFBMUI�

XPSLFST�NJHIU�DPOUSJCVUF�UP�PGGFSJOH�QSBDUJDBM�IFMQ�

BOE�ųOEJOH�TPMVUJPOT�UP�BTTJTU�XJUI�UIF�EJGųDVMU�UBTLT�

PG�UIFTF�DBSFHJWFST��*MMOFTT�BOE�EFBUI�BSF�BOE�XJMM�

CF� BO� JOFWJUBCMF� BOE� JOUFHSBM� QBSU� PG� IVNBO� MJGF��

)PX�XF�SFDPHOJ[F�BOE�NBOBHF�UIF�OFFET�PG�QBUJFOUT�

FYQFSJFODJOH�B�UFSNJOBM�EJTFBTF�BOE�UIPTF�PG�UIFJS�

GBNJMZ� NFNCFST� EFNPOTUSBUFT� UIF� EFHSFF� PG��

TPDJFUZĴT�NBUVSJUZ�� 5IF� EJGGFSFODF� JO� EVSBUJPO� PG�

DBSFHJWJOH�NBZCF�BGGFDUT�UIF�BUUJUVEFT�PG�DBSFHJWFST�
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$IBOSVBOHWBOJDI��� GPS� UIF� 5IBJ� WFSTJPOT� PG� UIF��
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5BCMFǰ���#BTJD�$IBSBDUFSJTUJDT�

Characteristics /ǰ	�


$BSFHJWFSTǰ

"HF
�NFBO�������ZFBST

Gender

���8PNFO ���	����


���.FO ��	����


3FMBUJPOTIJQǰUPǰQBUJFOU

���4PO�EBVHIUFS ����	��


���4QPVTF ��	��


���(SBOEDIJMESFO ��	��


���%BVHIUFS�JO�MBX ��	��


���0UIFST ��	�


Marital status

���4JOHMF ���	��


���.BSSJFE ���	��


���4FQBSBUFE ��	�


Education level

���1SJNBSZ�TDIPPM ��	��


���4FDPOEBSZ�TDIPPM ��	�


���#BDIFMPS�EFHSFF ���	��


���)JHIFS�UIBO�B�CBDIFMPSĴT�EFHSFF ��	�


)FBMUIǰTUBUVT

���)FBMUIZ�� ��	��


���*MM ���	��


���/FWFS�DIFDLFE ��	��


5JNFǰTQFOUǰDBSFHJWJOHǰQFSǰEBZǰ	IPVST


����� ��	��


������ ��	��


������ ���	��


%VSBUJPOǰPGǰDBSFHJWJOH
ǰNFBOǰ����ǰZFBST

$BSF�BTTJTUBOU

��:FT ���	��


��/P ��	��
�

4MFFQ�UJNF�	IPVST
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Characteristics /ǰ	�


��� ��	��


��� ���	��


�� ��	��

�
5BCMFǰ���5PQ����1SPCMFNT�BOE�/FFET�GPS�1BMMJBUJWF�$BSF�	/�����


5PQǰ��ǰ1SPCMFNT
(‘‘yes’’ and‘‘somewhat’’)

/ % 5PQǰ��ǰ/FFETǰGPSǰ.PSFǰ"UUFOUJPO / %

'FBS�PG�BO�VOQSFEJDUBCMF�GVUVSF �� �� ,OPXJOH�XIBU�QIZTJDBM�TJHOT�*�TIPVME�OPUJDF �� ��

"DDFQUJOH�UIF�QBUJFOUĴT�EJTFBTF �� �� 'FBS�PG�BO�VOQSFEJDUBCMF�GVUVSF �� ��

'BUJHVF �� �� )PX�*�TIPVME�IBOEMF�UIF�QBUJFOUĴT�QBJO �� ��

%FQSFTTFE�NPPE �� �� -BDL�PG� JOGPSNBUJPO� JO�XSJUJOH� 	JOBCJMJUZ� UP�
SFSFBE�JOGPSNBUJPO


�� ��

%JGųDVMUZ�JO�TIPXJOH�FNPUJPO �� �� %JGųDVMUZ�JO�DPPSEJOBUJOH�UIF�DBSF�PG�EJGGFS�
FOU�QSPGFTTJPOBMT

�� ��

)PQF�GPS�UIF�GVUVSF �� �� &YUSB�FYQFOEJUVSF�CFDBVTF�PG�UIF�EJTFBTF �� ��

)PX�*�TIPVME�IBOEMF�UIF�
QBUJFOUĴT�QBJO 

�� �� %JGųDVMUZ� JO� HFUUJOH� BDDFTT� UP� IFMQ� GSPN�
BHFODJFT�QSPGFTTJPOBM�PSHBOJ[BUJPOT

�� ��

"OYJFUZ�GPS�NZ�IFBMUI �� �� %JGųDVMUZ�JO�HFUUJOH�B�TFDPOE�PQJOJPO�GSPN�
BOPUIFS�EPDUPS

�� ��

5IF�NFBOJOH�PG�EFBUI �� �� *OTVGųDJFOU�BEKVTUNFOU�PG�IPTQJUBM�DBSF�UP�
UIF�IPNF�TJUVBUJPO

�� ��

"DUJWJUJFT�UP�SFMBY �� �� 5IF� QPTTJCJMJUZ� PG� DIPPTJOH� BOPUIFS� DBSF�
QSPWJEFS

�� ��

,OPXJOH�XIBU�QIZTJDBM�TJHOT
�
*�TIPVME�OPUJDF

�� �� $IBOHJOH� UBTLT� BOE� SFTQPOTJCJMJUJFT� JO� UIF�
GBNJMZ

�� �
��

/PU�XBOUJOH�UP�MFBWF�UIF�
QBUJFOU�BMPOF

�� �� )PQF�GPS�UIF�GVUVSF �� ��

.VTDMF�QBJOT�PS�QBJOGVM�KPJOUT �� �� %JGųDVMUZ�JO�TIPXJOH�FNPUJPO �� ��

4MFFQJOH�QSPCMFNT �� �� "OYJFUZ�GPS�NZ�IFBMUI �� ��

"TLJOH�GPS�IFMQ �� �� "DUJWJUJFT�UP�SFMBY �� ��

.BLJOH�EFDJTJPOT� �� �� )PX�*�DBO�IFMQ�UIF�QBUJFOU�UP�ųMM�UIF�EBZT � ��

&YQFSJFODJOH�EJGųDVMUZ�JO�
SFNFNCFSJOH�XIBU�*�XBT�UPME

�� �� "DDFQUJOH�UIF�QBUJFOUĴT�EJTFBTF � ��

%JGųDVMUZ� JO� DPPSEJOBUJOH� UIF�
DBSF�PG�EJGGFSFOU�QSPGFTTJPOBMT

�� �� 5IF�JOTFDVSJUZ�PG�UIF�BWBJMBCJMJUZ�PG�B�
IPTQJUBM�CFE�JG�OFFEFE�	BDVUFMZ
�

� ��

%JGųDVMUZ�JO�TFFJOH�BOZ�QPTJUJWF�
BTQFDUT�PG�UIF�TJUVBUJPO

�� �� 5IF�DPOUBDU�XJUI�	POF�PG
�NZ�DIJMESFO � ��

$POUJOVJOH� EPJOH� UIF� UIJOHT� *�
EP�GPS�PUIFST�

�� �� 3FEVDFE�JODPNF�CFDBVTF�PG�UIF�EJTFBTF � ��

� � � � �
�
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Reference 
� ��� *OUFSOBUJPOBM� "HFODZ� GPS� 3FTFBSDI� PG� $BODFS�� (MPCPDBO� ������ $BODFS� JODJEFODF� BOE�NPSUBMJUZ� XPSMEXJEF���
� � BWBJMBCMF�GSPN��IUUQT���XXX�JBSD�GS�NFEJB�DFOUSF�JBSD�OFXT�����	WFSJųFE�PO�+VMZ���TU
�����
�
� ��� 8PSME�)FBMUI�0SHBOJ[BUJPO��$BODFS�	����
�BWBJMBCMF�GSPN��IUUQ���XXX�XIP�JOU�DBODFS�FO��	WFSJųFE�PO�+VMZ���TU
��
� � ����

� ����/BUJPOBM�$BODFS�*OTUJUVUF��%FQBSUNFOU�PG�.FEJDBM�4FSWJDFT��/BUJPOBM�$BODFS�$POUSPM�1SPHSBNT	���������
���������
� � ���BWBJMBCMF�GSPN��IUUQ���XXX�ODJ�HP�UI�UI�'JMF@EPXOMPBE�%@JOEFY�/$$1@����������QEG��	WFSJųFE�PO�+VMZ���TU
��
� � ����

� ��� ,VZQFS�.#��0O�UIF�CBDLHSPVOE��B�TUVEZ�PG�UIF�QSPCMFNT�PG�TQPVTFT�PG�QBUJFOUT�XJUI�DISPOJD�EJTFBTF�<0Q�EF��
� � BDIUFSHSPOE
�&FO�POEFS[PFL�OBBS�EF�QSPCMFNFO�WBO�QBSUOFST�WBO�QBUJFkOUFO�NFU�FFO�DISPOJTDIF�[JFLUF>�<EJT�
� � TFSUBUJPO�PG�UIF�6OJWFSTJUZ�/JKNFHFO
�UIF�/FUIFSMBOET>��"NTUFSEBN��5IFTJT�1VCMJTIFST�������
� ��� 1SPPU�*.
�)VJKFS�"CV�4BBE�)
�UFS�.FVMFO�3)+
�(PMETUFFO�.
�4QSFFVXFOCFSH�$
�8JEEFSTIPWFO�(��5IF�OFFET�PG��
� � UFSNJOBMMZ�JMM�QBUJFOUT�BU�IPNF��EJSFDUJOH�POFĴT�MJGF
�IFBMUI�BOE�UIJOHT�SFMBUFE�UP�CFMPWFE�PUIFST��1BMMJBU�.FE���
� � �������	�
�������
� ��� 4FQVMWFEB�$
�.BSMJO�"
�:PTIJEB�5
�6MMSJDI�"��1BMMJBUJWF�DBSF��UIF�8PSME�)FBMUI�0SHBOJ[BUJPOĴT�HMPCBM�QFSTQFDUJWF���
� � +�1BJO�4ZNQUPN�.BOBHF����������	�
�������
� ��� #BSCBCFMMB�'
�1PMJ�"
�4BOUJOJ�4�FU�BM�	����
�5IF�SPMF�PG�JOGPSNBM�DBSFHJWFST�JO�MPOH�UFSN�DBSF�GPS�PMEFS�QFPQMF���
� � *O��#PMM�5
�'FSSJOH�%
�7BMTJOFS�+�	FET
�$VMUVSFT�PG�DBSF�JO�BHJOH��*OGPSNBUJPO�"HF�1VCMJTIJOH
�$IBSMPUUF
�QQ����ı����
� ��� ,OPEFM�+
�5FFSBXJDIJUDIBJOBO�#
�1SBDIVBCNPI�7
�1PUIJTJSJ�8��5IF�4JUVBUJPO�PG�5IBJMBOEĴT�0MEFS�1PQVMBUJPO��"O��
� � VQEBUF�CBTFE�PO�UIF������4VSWFZ�PG�0MEFS�1FSTPOT�JO�5IBJMBOE��)FMQ"HF�*OUFSOBUJPOBM�������
� ��� 'PVOEBUJPO�PG�5IBJ�(FSPOUPMPHZ�3FTFBSDI�BOE�%FWFMPQNFOU�*OTUJUVUF�	5(3*
��4JUVBUJPO�PG�UIF�5IBJ�FMEFSMZ��������
� � #BOHLPL��"NBSJO�QSJOUJOH�BOE�QVCMJTIJOH�������
����� 4DIVM[�3
�#FBDI�43��$BSFHJWJOH�BT�B�SJTL�GBDUPS�GPS�NPSUBMJUZ��5IF�$BSFHJWFS�)FBMUI�&GGFDUT�4UVEZ��+"."��������
� � �����������
������ $POOFMM�$.
�(JCTPO�(0��3BDJBM
�FUIOJD
�BOE�DVMUVSBM�EJGGFSFODFT� JO�EFNFOUJB�DBSFHJWJOH�� SFWJFX�BOE�BOBMZTJT���
� � (FSPOUPMPHJTU���������	�
����������
����� #FBDI�43
�4DIVM[�3
�:FF�+-
�+BDLTPO�4��/FHBUJWF�BOE�QPTJUJWF�IFBMUI�FGGFDUT�PG�DBSJOH�GPS�B�EJTBCMFE�TQPVTF���
� � MPOHJUVEJOBM�ųOEJOHT�GSPN�UIF�$BSFHJWFS�)FBMUI�&GGFDUT�4UVEZ��1TZDIPM�"HJOH���������	�
����������
����� 4DIVM[�3
�/FXTPN�+
�.JUUFMNBSL�.
�#VSUPO�-
�)JSTDI�$
�+BDLTPO�4��)FBMUI�FGGFDUT�PG�DBSFHJWJOH��UIF�DBSFHJWFS�IFBMUI��
� � FGGFDUT�TUVEZ��BO�BODJMMBSZ�TUVEZ�PG�UIF�$BSEJPWBTDVMBS�)FBMUI�4UVEZ��"OO�#FIBW�.FE���������	�
���������
����� 4DIVM[�3
�#FBDI�4"��$BSFHJWJOH�BT�B�SJTL�GBDUPS�GPS�NPSUBMJUZ��5IF�$BSFHJWFS�)FBMUI�&GGFDUT�4UVEZ��+"."���������	��
���
� � �����������
����� 1SVODIP�3"
�1PUBTIOJL�4-��$BSFHJWJOH�TQPVTFT��QIZTJDBM�BOE�NFOUBM�IFBMUI�JO�QFSTQFDUJWF��+�"N�(FSJBUS�4PD��������
� � �����������
����� #BSU�)�1��0TTF
�.ZSSB�+�'�+�7FSOPPJK�%BTTFO
�&HCFSU�4DIBEF
�3JDIBSE�1�5�.�(SPM���1SPCMFNT�&YQFSJFODFE�CZ�UIF��
� � *OGPSNBM�$BSFHJWFST�PG�$BODFS�1BUJFOUT�BOE�5IFJS�/FFET�GPS�4VQQPSU��$BODFS�OVSTJOH���������������

5BCMFǰ��5IFNF�BOE�$PEFT�PG�UIF�1BSUJDJQBOUT�"GUFS�UIF�*OUFSWJFX�

                               Themes Codes

3FTJMJFODF�BOE�DPQJOH� TUSBUFHJFT� UP�DPOUJOVF�DBSFHJWJOH�
SPMF�

-PWF
�HSBUJUVEF
�SFDJQSPDJUZ
�HPPE�SFMBUJPOTIJQ�
,OPXMFEHF�PG�QBUJFOUT�BOE�UIFJS�DBSFHJWJOH

.FUIPET�PG�QSPCMFN�TPMWJOH "TTJTUBODF
�QTZDIPMPHJD�TVQQPSU
�GBNJMZ�NFNCFST
�IFBMUI�
DBSF� QSPWJEFS� 3FMJHJPVT� CFMJFGT� JODMVEJOH�NJOEGVMOFTT
�
QIZTJDBM�BDUJWJUZ
�BOE�IPCCJFT
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����� 4VQIBTJSJ�$IJBOHUB
�8BMMBEB�$IBOSVBOHWBOJDI
�0SBQBO�5IPTJOHIB
�1IBXJO�,FTLPPM��3FMBUJPOTIJQ�CFUXFFO�)FBE��
� � ��/FDL�$BODFS�1BUJFOUT�BOE�5IFJS�$BSFHJWFST�JO�5FSNT�PG�1BMMJBUJWF�$BSF�/FFET��5IBJ�+PVSOBM�PG�OVSTJOH�DPVODJM���
� � �����
����� 1SPPU� *.
� "CV�4BBE�))
� UFS�.FVMFO� 3)
� (PMETUFFO�.
� 4QSFFVXFOCFSH� $
�8JEEFSTIPWFO� ("�� 5IF� OFFET� PG��
� � UFSNJOBMMZ� JMM� QBUJFOUT� BU�IPNF��%JSFDUJOH�POFĴT� MJGF
� IFBMUI� BOE� UIJOHT� SFMBUFE� UP�CFMPWFE�PUIFST�� 1BMMJBUJWF��
� � .FEJDJOF�������������ı���
���� .BHVJSF�1
�8BMTI�4
�+FBDPDL�+
�,JOHTUPO�3��1IZTJDBM�BOE�QTZDIPTPDJBM�OFFET�PG�QBUJFOUT�EZJOH�GSPN�DPMP�SFDUBM��
� � DBODFS��1BMMJBU�.FE���������	�
�������
���� )JOUPO�+��$BO�IPNF�DBSF�NBJOUBJO�BO�BDDFQUBCMF�RVBMJUZ�PG� MJGF� GPS�QBUJFOUT�XJUI� UFSNJOBM�DBODFS�BOE� UIFJS��
� � SFMBUJWFT �1BMMJBU�.FE������������������
����� )BOLT�(8
�$POOP�'
�$IFSOZ�/�FU�BM��.PSQIJOF�BOE�BMUFSOBUJWF�PQJPJET�JO�DBODFS�QBJO��5IF�&"1$�SFDPNNFOEB�
� � UJPOT��5IF�#SJUJTI�+PVSOBM�PG�$BODFS��������������ı����
����� .ZTUBLJEPV�,
�#FGPO�4
�,PVTLPVOJ�&�FU�BM��'SPN�DPEFJOF�UP�USBOTEFSNBM� GFOUBOZM� GPS�DBODFS�QBJO�DPOUSPM��"��
� � TBGFUZ�BOE�FGųDBDZ�DMJOJDBM�USJBM��"OUJDBODFS�3FTFBSDI���������������ı�����
����� .ZTUBLJEPV�,
�1BSQB�&
�5TJMJLB�&�FU�BM��1BJO�NBOBHFNFOU�PG�DBODFS�QBUJFOUT�XJUI�USBOTEFSNBM�GFOUBOZM��"�TUVEZ��
� � PG������TUFQ�*
�**
���***�USBOTGFST��+PVSOBM�PG�1BJO�������������ı����
����� 7FTT�+%
�.PSFMBOE�+3
�4DIXFCFM�"*
�,SBVU�&��1TZDIPTPDJBM�OFFET�PG�DBODFS�QBUJFOUT��MFBSOJOH�GSPN�QBUJFOUT�BOE��
� � UIFJS�TQPVTFT��+�1TZDIPTPD�0ODPM��������������
����� .JMMFS�,
�.BTTJF�.+��%FQSFTTJPO�BOE�BOYJFUZ��$BODFS�+PVSOBM��������������ı����
����� 0TTF�#)
�7FSOPPJK�%BTTFO�.+
�4DIBE«�&
�(SPM�31��1SPCMFNT�FYQFSJFODFE�CZ�UIF�JOGPSNBM�DBSFHJWFST�PG�DBODFS��
� � QBUJFOUT�BOE�UIFJS�OFFET�GPS�TVQQPSU��$BODFS�/VSTJOH��������������ı����
������ $PIFO�43
�.PVOU�#.
�4USPCFM�.(
�#VJ�'��5IF�.D(JMM�2VBMJUZ�PG�-JGF�2VFTUJPOOBJSF��B�NFBTVSF�PG�RVBMJUZ�PG�MJGF��
� � BQQSPQSJBUF� GPS� QFPQMF�XJUI� BEWBODFE� EJTFBTF�� "� QSFMJNJOBSZ� TUVEZ� PG� WBMJEJUZ� BOE� BDDFQUBCJMJUZ�� 1BMMJBUJWF��
� � .FEJDJOF�������������ı����


