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���� Study�Intervention(s)/Investigational�Agent(s)�
1.1� Description:�This�study�will�enroll�approximately�40�African�American�

menthol�cigarette�smokers�who�will�be�randomized�to�a�condition�
simulating�a�menthol�cigarette�ban�(i.e.,�required�to�abstain�from�menthol�
cigarettes�for�two�months)�or�to�a�condition�in�which�menthol�cigarettes�
continue�to�be�available�(i.e.,�no�restrictions�on�the�cigarettes�they�can�
smoke).��Within�each�group,�subjects�will�complete�a�four�week�period�
during�which�they�will�be�assigned�menthol�flavored�eͲcigarettes�and�a�four�
week�period�during�which�they�will�be�assigned�regular�flavored�eͲ
cigarettes.�The�Vuse�brand�of�eͲcigarettes�is�being�tested.��The�order�in�
which�the�eͲcigarettes�(i.e.,�menthol�vs.�regular�flavors)�will�be�assigned�will�
be�randomized.��During�each�four�week�period,�subjects�will�be�instructed�
to�use�their�assigned�eͲcigarettes�ad�libitum.��After�completion�of�the�two�
study�periods,�subjects�will�continue�to�be�followed�for�an�additional�4�
week�period�to�determine�if�any�changes�in�tobacco�use�patterns�persist�
after�eͲcigarettes�are�no�longer�provided�to�subjects.��Tobacco�use�(e.g.,�
cigarettes,�eͲcigarettes),�other�nicotine�containing�product�use�(e.g.,�
medicinal�nicotine),�product�liking,�motivation�to�quit�smoking,�biomarkers�
of�tobacco�and�toxicant�exposure,�and�support�for�banning�menthol�
flavoring�in�tobacco�products�will�be�assessed�during�the�study.��This�
project�will�provide�preliminary�data�regarding�how�the�continued�
availability�of�menthol�flavored�eͲcigarettes�affects�tobacco�use�behavior�in�
the�context�of�a�ban�on�menthol�flavored�cigarettes�and�in�the�case�that�
menthol�flavored�cigarettes�are�not�banned.��These�data�will�be�used�to�
inform�the�study�design�and�to�power�a�larger�study�assessing�the�
regulatory�implications�of�the�availability�of�menthol�flavored�eͲcigarettes.�
�

1.2� Drug/Device�Handling:�The�tobacco�product�being�studiedis�a�marketed�
product�and�is�not�required�to�be�dispensed�by�a�physician�or�licensed�
pharmacy.��It�will�be�provided�to�participants�by�the�study�coordinator.�

�
1.3� Biosafety:�N/A�
�
1.4� Stem�Cells:�N/A�
�

���� Local�Procedures�Involved�and�Local�Requirements�
2.1� Local�Procedures:�This�site�supplement�is�being�completed�to�provide�

information�not�included�in�the�approved�protocol�due�to�changes�in�
documentation�requirements�that�have�occurred�since�the�protocol�has�
been�approved�by�the�IRB.��This�is�a�single�site�study�and�the�procedures�
implemented�are�as�approved�based�on�the�initially�approved�IRB�
application�and�protocol.���

�
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2.2� Individually�Identifiable�Health�Information:�All�information�is�collected�
directly�from�subjects�(i.e.,�medical�records�will�not�be�requested)�and�this�
is�not�a�treatment�study.��The�data�collected�therefore�do�not�meet�the�
definition�of�PHI.�
�

2.3� Use�of�radiation:�N/A��
�

2.4� Use�of�Center�for�Magnetic�Resonance�Research:�N/A�
�

���� Provisions�to�Monitor�the�Data�to�Ensure�the�Safety�of�Participants�
Provision�to�monitor�the�data�and�ensure�the�safety�of�participants�are�as�
described�in�the�Data�and�Safety�Monitoring�Plan�section�(page�8�–�9)�of�the�
approved�protocol.��As�outlined�in�the�original�approved�IRB�application,�the�PI�
will�monitor�study�safety,�data�accuracy�and�quality�assurance,�trial�
management,�regulatory�issues�and�any�interim�analyses�(if�interim�analysis�are�
conducted).��

�
�

���� Data�and�Specimen�Banking�
4.1� Storage�and�Access:�Urine�samples�will�be�collected�from�subjects�as�

described�in�the�approved�protocol�in�the�Implementation�Plan�section�
(pages�6�–�8).�The�samples�will�be�stored�in�freezers�located�in�labs�used�by�
faculty�in�the�ECP�department�(currently�these�freezers�are�located�on�the�
5th�floor�of�717�Delaware�Ave).�
�

4.2� Data:��Urine�samples�will�be�labeled�with�subject�number�and�date�of�visit.��
Samples�will�be�assayed�for�cotinine�concentration�and�NNAL�
concentrations.�Cotinine�is�a�metabolite�of�nicotine�and�frequently�used�to�
confirm�abstinence�or�quantify�nicotine�exposure.��NNAL�is�being�measured�
as�an�indicator�of�toxicant�exposure.�Collected�urine�may�in�the�future�be�
used�to�assay�other�measures�related�to�smoking�generally�or�related�to�
smoking�menthol�cigarettes�specifically.��Examples�of�such�analyses�include�
assaying�nicotine�or�metabolites�of�nicotine�other�than�cotinine,�assaying�
menthol�concentrations�or�assaying�toxicants�associated�with�smoking.�
�

4.3� Release/Sharing:�The�current�planned�analyses�will�be�performed�by�labs�
within�the�University�of�Minnesota.��If�however,�by�the�time�the�samples�
are�collected�these�labs�are�no�longer�able�to�provide�this�service,�these�
samples�may�be�sent�elsewhere�for�analysis.��Similarly,�if�samples�are�in�the�
future�assayed�for�other�measures,�they�may�be�sent�to�external�
laboratories�depending�on�the�capabilities�and�cost�of�such�analyses.�If�
samples�for�other�measures�are�sent�to�external�laboratories�for�additional�
assays,�they�will�be�labeled�with�a�subject�code�that�has�no�identifiable�
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information�on�it.��Prior�to�sending�samples�to�an�outside�source,�the�IRB�
will�be�notified.���
�
�

���� Sharing�of�Results�with�Participants�

5.1� Sharing�of�Results:�Study�results�will�not�be�shared�with�participants.���

�
���� Local�Study�Population�

6.1� Inclusion�/�exclusion�criteria�are�as�described�in�the�Research�Design�and�
Methods�Section,�Subjects�subsection�of�the�approved�protocol�(on�page�
6).��Screening�procedures�are�as�described�in�the�Implementation�Plan�
section,�Screening�Visit�subsection�of�the�approved�protocol�(on�page�7).�
�

���� Vulnerable�Populations�

7.1� Vulnerable�Populations:��

տ�Children�
տ�Pregnant�women/Fetuses/Neonates�
տ�Prisoners�
տ�Adults�lacking�capacity�to�consent�and/or�adults�with�diminished�

capacity�to�consent,�including,�but�not�limited�to,�those�with�acute�
medical�conditions,�psychiatric�disorders,�neurologic�disorders,�
developmental�disorders,�and�behavioral�disorders�

տ�Approached�for�participation�in�research�during�a�stressful�situation�such�
as�emergency�room�setting,�childbirth�(labor),�etc.�

տ�Disadvantaged�in�the�distribution�of�social�goods�and�services�such�as�
income,�housing,�or�healthcare�

տ�Serious�health�condition�for�which�there�are�no�satisfactory�standard�
treatments�

տ�Fear�of�negative�consequences�for�not�participating�in�the�research�(e.g.�
institutionalization,�deportation,�disclosure�of�stigmatizing�behavior)�

տ�Any�other�circumstance/dynamic�that�could�increase�vulnerability�to�
coercion�or�exploitation�that�might�influence�consent�to�research�or�
decision�to�continue�in�research�

տ�Undervalued�or�disenfranchised�social�group�
տ�Members�of�the�military�
տ�NonͲEnglish�speakers�
տ�Those�unable�to�read�(illiterate)�
տ�Employees�of�the�researcher�
տ�Students�of�the�researcher�
��None�of�the�above܈
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�
7.2� Additional�Safeguards:��None�of�the�above�groups�are�being�recruited;�

however�recruitment�will�be�limited�to�African�American�smokers�for�
several�reasons.��Menthol�cigarette�use�is�particularly�prevalent�in�the�
African�American�community�with�80%�of�African�Americans�reporting�
menthol�cigarettes�as�their�usual�choice.��Additionally,�data�suggest�that�
greater�difficulty�in�cessation�of�menthol�cigarettes�(vs.�nonͲmenthol�
cigarettes)�may�be�limited�to�African�Americans�and�therefore�regulations�
affecting�availability�of�menthol�flavored�products,�if�enacted�to�improve�
cessation�rates�from�menthol�cigarettes,�are�particularly�relevant�to�this�
population.����

The�risks�from�participating�in�this�study�are�small�in�that�subjects�will�be�
provided�2�months�of�commercially�available�eͲcigarettes.��Only�those�who�
smoke�cigarettes�regularly�will�be�enrolled�and�subjects�will�not�be�
instructed�to�use�more�of�the�product�than�they�would�otherwise�use�were�
they�to�obtain�the�product�outside�the�context�of�the�study.�
�

���� Local�Number�of�Participants�

8.1� Local�Number�of�Participants�to�be�Consented:�We�anticipated�that�
approximately�110subjects�will�go�through�the�consent�process�in�order�to�
recruit�40�subjects�who�complete�this�study.�

�

���� Local�Recruitment�Methods�

9.1� Recruitment�Methods:�Advertisements�for�the�study�will�be�placed�in�
various�print�and�onͲline�sources�and�via�flyers.��Interested�participants�will�
call�the�phone�number�listed�or�after�following�a�web�link�provided�in�
advertisement,�complete�an�online�screening�questionnaire�(advertisement�
and�questionnaire�previously�approved�by�the�IRB).��For�individuals�calling�
the�listed�phone�number,�study�staff�will�explain�the�study�to�potential�
study�subjects�and�individuals�that�indicate�an�interest�in�participating�in�
the�study�will�then�be�screened�by�telephone�to�see�if�they�are�likely�to�
qualify�for�the�study�(phone�screening�script�previously�approved�by�IRB).��
For�individuals�completing�the�online�form,�study�personnel�will�call�
subjects�to�let�them�know�if�they�are�eligible�and�to�schedule�a�screening�
visit�for�those�who�are.��

Additionally�subjects�that�in�previous�studies�agreed�to�be�contacted�
regarding�other�research�opportunities�(by�initialing�their�agreement�to�be�
contacted�on�the�consent�form)�may�be�called.��These�subjects�will�be�
informed�why�they�are�being�called�with�the�telephone�screening�process�
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being�the�same�as�for�subjects�who�contacted�us�after�seeing�the�study�
advertised.��

9.2� Identification�of�Potential�Participants:�Subjects�will�be�recruited�via�the�
use�of�flyers�and�advertisements�in�local�and�neighborhood�newspapers�or�
on�internet�resources�such�as�Craigslist�or�Facebook.�Additionally�subjects�
that�in�previous�studies�agreed�to�be�contacted�regarding�other�research�
opportunities�(by�initialing�their�agreement�to�be�contacted�on�the�consent�
form)�may�be�called.�

9.3� Recruitment�Materials:�Flyers,�advertising�text�and�images�(for�example�for�
Facebook�advertising)�as�previously�approved�by�the�IRB�will�be�utilized.�

9.4� Payment:���Subjects�will�be�paid�$20�for�the�screening�visit,�the�baseline�
visit�and�each�of�the�5�subsequent�visits�(i.e.,�visits�at�week�2,�4,�6,�8,�and�
12).��Subjects�who�complete�all�scheduled�visits�and�have�complied�with�
study�related�procedures�will�receive�a�$60�bonus.��Subject�can�therefore�
receive�up�to�$200�for�completing�the�study�in�addition�to�payment�for�
points�that�were�not�redeemed�for�eͲcigarette�cartridges�during�the�final�
two�weeks�of�each�evaluation�period.��Subjects�will�additionally�be�
provided�bus�tokens�(for�those�who�take�public�transportation)�or�parking�
(for�those�who�drive)�for�each�visit.��Payment�is�provided�via�the�
Greenphire�ClinCard.�

�
����� Withdrawal�of�Participants�

10.1�Withdrawal�Circumstances:�Subjects�may�be�withdrawn�from�the�study�if�
they�fail�to�follow�study�procedures�(e.g.,�show�up�to�scheduled�study�
visits)�or�if�there�are�changes�to�their�health�that�are�likely�to�affect�
smoking�behavior.��Additionally,�subjects�will�be�told�that�participation�is�
voluntary�and�that�they�may�discontinue�participation�at�any�time�for�any�
reasons.���

�
10.2�Withdrawal�Procedures:�We�will�attempt�to�contact�subjects�by�telephone�

who�do�not�show�up�to�scheduled�visits�to�ascertain�if�they�wish�to�
continue�to�participate�in�the�study�(and�if�not,�why�not)�and�to�determine�
smoking�status�at�the�time�of�their�withdrawal.���
�

10.3� Termination�Procedures:�Any�data�collected�prior�to�a�subject�withdrawing�
from�a�study�will�be�used�in�the�data�analysis.�
�

����� Risks�to�Participants�
11.1� Foreseeable�Risks:�Risks�of�being�in�the�study�are�described�in�the�Data�and�

Safety�Monitoring�Plan�of�the�previously�approved�protocol�template�(page�
8�Ͳ�9).��Below�is�the�language�copied�from�the�protocol�template�with�
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additional�information�added�to�the�third�and�fourth�paragraphs�regarding�
recent�reports�of�respiratory�illness.��

Risks�that�subjects�are�exposed�to�as�a�result�of�enrolling�in�the�study�are�
minimal.��Although�smoking�is�clearly�detrimental�to�health,�we�do�not�
anticipate�that�their�risk�will�increase�as�a�result�of�being�enrolled�in�the�
study�since�we�will�only�be�enrolling�those�who�already�smoke�at�least�5�
cigarettes�per�day.��Furthermore,�any�short�term�changes�in�smoking�that�
occur�as�a�result�of�either�being�asked�to�abstain�from�smoking�menthol�
cigarettes�or�from�using�eͲcigarettes�for�an�8�week�period�are�not�likely�to�
have�long�term�health�effects.���

The�eͲcigarettes�used�for�this�study�are�commercially�available�and�among�
the�most�commonly�used�brands.��Although�these�products�do�not�
currently�undergo�regulatory�evaluation,�they�are�easily�available�and�
increasingly�being�used.��The�risks�of�using�eͲcigarettes�are�not�thought�to�
be�greater�than�of�smoking�(with�many�advocating�that�these�products�are�
less�harmful�than�smoking).�EͲcigarettes�do�contain�nicotine�and�it�is�
possible�that�overuse�can�lead�to�symptoms�of�nicotine�toxicity�such�as�
nausea,�vomiting,�dizziness,�weakness�and�rapid�heartbeat.�The�eͲcigarette�
liquid�contains�propylene�glycol�which�may�be�associated�with�throat�
irritation.�The�eͲcigarette�is�a�battery�powered�electronic�device�so�
malfunctions�are�possible.���

There�have�been�recent�reports�of�seizures�and�breathing�problems�
occurring�in�people�who�use�eͲcigarettes.�These�cases�are�being�
investigated�and�at�this�time�it�is�not�known�how�common�these�problems�
are�or�what�is�causing�them.��Since�many�of�the�cases�of�breathing�
problems�occurred�in�individuals�using�eͲcigarettes�products�with�liquids�
that�contain�cannabinoid�products�such�as�THC,�it�is�likely��that�the�risk�is�
due�to�people�adding�substances�to�eͲliquids�that�were�not�intended�by�the�
manufacturer.��The�eͲcigarette�products�available�in�the�study�are�widely�
available�and�widely�used.��The�devices�and�liquids�provided�to�participants�
are�not�modified�in�any�way�after�purchase.�

As�with�any�product,�there�is�a�risk�that�unanticipated�effects�from�using�
the�eͲcigarette�may�occur.��The�risk�however�of�using�the�product�as�
directed�by�the�manufacturer�is�no�higher�than�it�would�be�if�subjects�were�
to�buy�the�eͲcigarettes�themselves�and�use�them�outside�of�the�study.��

�
11.2� Reproduction�Risks:�Smoking�cigarettes�during�pregnancy�is�known�to�be�

harmful�to�reproductive�health.��We�will�therefore�exclude�women�who�are�
pregnant�or�are�planning�to�become�pregnant�during�the�study.��Women�
who�inform�us�that�they�have�become�pregnant�during�the�study�will�not�
be�provided�any�additional�tobacco�products.�
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�
11.3� Risks�to�Others:�There�are�known�risks�associated�with�second�hand�smoke,�

however�we�are�only�recruiting�those�who�are�already�smoking�therefore�
the�risk�to�others�should�not�increase�by�participating�in�this�study.��The�
second�hand�risks�of�eͲcigarette�use�are�unknown�but�are�likely�less�than�
the�risks�of�second�hand�smoke.��
�

����� Potential�Benefits�to�Participants�

12.1� Potential�Benefits:�As�this�is�not�a�treatment�study,�there�is�no�direct�
benefit�to�individual�participants.���

�

����� Confidentiality�
Measure�taken�for�the�protection�of�the�confidentiality�of�data�are�described�in�
the�Data�Safety�Monitoring�Plan�section�of�the�approved�protocol�(page�8�Ͳ�9).�

�

����� Provisions�to�Protect�the�Privacy�Interests�of�Participants�
14.1� Protecting�Privacy:��

Subjects�will�be�told�that�participation�is�voluntary�and�they�may�
discontinue�participation�at�any�time�for�any�reason.��Furthermore,�
subjects�will�be�informed�that�they�are�free�to�not�answer�any�questions�
that�they�are�uncomfortable�with,�however�by�doing�so�they�may�be�
excluded�from�the�study�(if�eligibility�cannot�be�assessed)�or�dropped�from�
the�study�if�measures�of�interest�cannot�be�ascertained.��

To�ensure�confidentiality,�all�subjects�will�be�assigned�a�study�identification�
code�to�be�used�on�all�data�collection�forms�except�those�for�which�use�of�
personal�identifiers�is�mandatory�(e.g.,�informed�consent�form).��Forms�
that�link�the�name�of�the�participant�and�the�subject�identification�code�will�
be�kept�in�a�locked�cabinet�or�office�or�in�an�electronic�file�stored�on�
password�protected�secure�computer�servers�maintained�by�the�University.��
Access�to�subject�identifiable�information�will�be�limited�to�those�that�
require�this�information�such�as�study�investigators�or�others�who�have�
direct�contact�with�study�subjects�(e.g.,�study�coordinator).�

Data�collected�via�paper�forms�will�be�stored�in�a�locked�file�cabinet�or�
office�and�data�collected�electronically�will�be�stored�on�University�
maintained�servers�or�on�RedCap�(a�secure�web�interface).����
�

14.2� Access�to�Participants:�All�data�will�be�collected�directly�from�study�subjects�
(i.e.,�no�data�will�be�obtained�from�medical�records).���

��
����� Compensation�for�ResearchͲRelated�Injury�
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15.1� Compensation�for�ResearchͲRelated�Injury:�No�compensation�is�available�in����
the�event�of�research�related�injury.�
�

15.2� Contract�Language:��N/A�
�

����� Consent�Process�

16.1� Consent�Process�(when�consent�will�be�obtained):�Informed�consent�will�be�
obtained�at�the�screening�visit.��Subjects�will�have�the�opportunity�to�read�
the�consent�document�and�ask�any�questions�that�they�have.��A�member�of�
the�study�staff�will�then�ask�the�subject�questions�to�make�sure�that�they�
understand�the�study�procedures.�No�study�procedures�will�be�
administered�until�the�subject�has�signed�the�consent�form.�

�

16.2�Waiver�or�Alteration�of�Consent�Process�(when�consent�will�not�be�
obtained):�N/A�

�

16.3�Waiver�of�Written/Signed�Documentation�of�Consent�(when�written/signed�
consent�will�not�be�obtained):�N/A�

�

16.4� NonͲEnglish�Speaking�Participants:�N/A�

�

16.5� Participants�Who�Are�Not�Yet�Adults�(infants,�children,�teenagers�under�18�
years�of�age):�N/A�

�

16.6� Cognitively�Impaired�Adults,�or�adults�with�fluctuating�or�diminished�
capacity�to�consent:�N/A�

�

16.7� Adults�Unable�to�Consent:�N/A�

�
����� Setting�

17.1� Research�Sites:�Potential�subjects�are�recruited�via�the�use�of�flyers�and�
advertisements�placed�in�local�publications�or�on�onͲline�resources�(for�
example,�Craigslist�and�Facebook).��Additionally�subjects�that�in�previous�
studies�agreed�to�be�contacted�regarding�other�research�opportunities�may�
be�called.�Study�visits�will�occur�in�the�Clinical�and�Translational�Research�
Institutes�(CTSI)�facilities.�

17.2� International�Research:�N/A�
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��

����� MultiͲSite�Research�

N/A�

����� Resources�Available�
This�study�is�being�funded�by�ClearWay�MN.��The�personnel�assisting�with�this�
study�(e.g.,�study�coordinators)�work�with�the�research�groups�of�the�
investigators.�Based�on�previous�studies,�we�believe�that�that�there�are�adequate�
smokers�in�the�community�interested�in�participating�in�research�studies�in�order�
to�meet�recruitment�goals.��

�
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3URMHFW�6XPPDU\��
7KH�UDSLG�LQFUHDVH�LQ�WKH�XVH�RI�HOHFWURQLF�QLFRWLQH�GHOLYHU\�V\VWHPV��L�H���H�FLJDUHWWHV��UDLVHV�
TXHVWLRQV�UHJDUGLQJ�KRZ�WKHLU�DYDLODELOLW\�ZLOO�LPSDFW�WREDFFR�UHODWHG�PRUELGLW\�DQG�PRUWDOLW\���:LWK�WKH�
)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��FRQVLGHULQJ�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV�DQG�UHFHQWO\�H[WHQGLQJ�
LWV�UHJXODWRU\�DXWKRULW\�WR�H�FLJDUHWWHV��LW�ZLOO�EH�QHFHVVDU\�WR�GHWHUPLQH�LI�UHJXODWRU\�DSSURDFKHV�WR�
PHQWKRO�VKRXOG�EH�HQDFWHG�DFURVV�WREDFFR�SURGXFWV�RU�LI�FLJDUHWWHV�VKRXOG�EH�WUHDWHG�GLIIHUHQWO\�WKDQ�
RWKHU�SURGXFWV���7KH�DLP�RI�WKH�SURSRVHG�IRUPDWLYH�VWXG\�LV�WR�SURYLGH�SUHOLPLQDU\�GDWD�UHJDUGLQJ�KRZ�
WKH�DYDLODELOLW\�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�DIIHFWV�WREDFFR�XVH�EHKDYLRU�LQ�WKH�FRQWH[W�RI�D�EDQ�RQ�
PHQWKRO�IODYRUHG�FLJDUHWWHV�DQG�LQ�WKH�FDVH�WKDW�PHQWKRO�IODYRUHG�FLJDUHWWHV�DUH�QRW�EDQQHG���:H�
K\SRWKHVL]H�WKDW�ZKHQ�VPRNHUV�DUH�SURYLGHG�PHQWKRO��YV��WREDFFR��IODYRUHG�H�FLJDUHWWHV�WKH\�ZLOO����
VPRNH�IHZHU�FLJDUHWWHV�����XVH�PRUH�RI�WKHLU�DVVLJQHG�SURGXFW�����KDYH�GHFUHDVHG�H[SRVXUH�WR�
WREDFFR�WR[LFDQWV��DQG����EH�PRUH�VXSSRUWLYH�RI�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV�WKDQ�ZKHQ�SURYLGHG�
WREDFFR�IODYRUHG�H�FLJDUHWWHV��:H�IXUWKHU�K\SRWKHVL]H�WKDW�WKH�HIIHFWV�RI�PHQWKRO��YV��QRQ�PHQWKRO��
IODYRUHG�H�FLJDUHWWHV�RQ�WKHVH�PHDVXUHV�ZLOO�EH�JUHDWHU�GXULQJ�D�VLPXODWHG�EDQ�RQ�PHQWKRO�FLJDUHWWHV�
WKDQ�LI�VPRNHUV�FDQ�FRQWLQXH�VPRNLQJ�PHQWKRO�FLJDUHWWHV���,Q�RUGHU�WR�SXUVXH�WKLV�DLP��ZH�ZLOO�HQUROO�
VPRNHUV�RI�PHQWKRO�FLJDUHWWHV�DQG�UDQGRPL]H�WKHP�WR�HLWKHU�D�FRQGLWLRQ�LQ�ZKLFK�WKH\�DUH�UHTXLUHG�WR�
DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV��L�H���WR�VLPXODWH�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV��RU�WR�D�FRQGLWLRQ�LQ�
ZKLFK�WKH\�FDQ�FRQWLQXH�WR�VPRNH�PHQWKRO�FLJDUHWWHV���8VLQJ�D�ZLWKLQ�VXEMHFW�GHVLJQ��VPRNHUV�LQ�HDFK�
JURXS�ZRXOG�UHFHLYH�RQH�PRQWK�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�DQG�RQH�PRQWK�RI�WREDFFR�IODYRUHG�H�
FLJDUHWWHV��LQ�UDQGRP�RUGHU����'DWD�ZLOO�EH�DQDO\]HG�WR�GHWHUPLQH�LI�WKHUH�DUH�GLIIHUHQFHV�LQ�PHDVXUHV�
RI�LQWHUHVW�EHWZHHQ�WKH�IRXU�ZHHN�SHULRG�ZKHQ�SDUWLFLSDQWV�DUH�SURYLGHG�PHQWKRO�H�FLJDUHWWHV�DQG�WKH�
SHULRG�ZKHQ�WKH\�DUH�SURYLGHG�WREDFFR�IODYRUHG�H�FLJDUHWWHV���:H�ZLOO�DGGLWLRQDOO\�HYDOXDWH�LI�
DYDLODELOLW\�RI�PHQWKRO�FLJDUHWWHV�PRGHUDWHV�WKH�HIIHFWV�RI�H�FLJDUHWWH�W\SH���'DWD�IURP�WKLV�SLORW�VWXG\�
ZLOO�EH�XVHG�WR�SODQ�ODUJHU�VWXGLHV�H[DPLQLQJ�KRZ�PHQWKRO�IODYRU�LQ�H�FLJDUHWWHV�DIIHFWV�WREDFFR�
SURGXFW�XVH�SDWWHUQV�DQG�WR[LFDQW�H[SRVXUH�DPRQJ�VPRNHUV��PHQWKRO�DQG�QRQ�PHQWKRO��XVLQJ�WKHVH�
SURGXFWV����
�
�
6LJQLILFDQFH�DQG�LQQRYDWLRQ�RI�WKH�SURSRVHG�UHVHDUFK���
%DFNJURXQG�DQG�6LJQLILFDQFH���D��LQWURGXFWLRQ��:LWK�WKH�SDVVDJH�RI�WKH�)DPLO\�6PRNLQJ�3UHYHQWLRQ�
DQG�7REDFFR�&RQWURO�$FW��)637&$���WKH�8QLWHG�6WDWHV�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��DFTXLUHG�
EURDG�DELOLW\�WR�UHJXODWH�WREDFFR�SURGXFWV���2QH�RI�WKH�DUHDV�RYHU�ZKLFK�WKH�)'$�JDLQHG�UHJXODWRU\�
DXWKRULW\�LV�LQ�WKH�XVH�RI�IODYRUDQWV�LQ�FLJDUHWWHV���(IIHFWLYH�6HSWHPEHU�������WKH�)'$�EDQQHG�
FLJDUHWWHV�IODYRUHG�ZLWK�IUXLW�RU�FDQG\�LQ�UHVSRQVH�WR�HYLGHQFH�WKDW�VXFK�IODYRULQJ�HQFRXUDJHV�
H[SHULPHQWDWLRQ�E\�\RXQJ�SHRSOH�DQG�OHDGV�WR�UHJXODU�XVH�DQG�XOWLPDWHO\�DGGLFWLRQ����0HQWKRO�ZDV�
VSHFLILFDOO\�H[FOXGHG�IURP�WKLV�EDQ�DV�WKH�)'$�H[DPLQHV�WKH�UROH�RI�PHQWKRO�LQ�LQLWLDWLRQ��PDLQWHQDQFH��
DQG�KHDOWK�ULVNV�DVVRFLDWHG�ZLWK�XVH�RI�VXFK�SURGXFWV����:LWK�WKH�)'$�UHFHQWO\�H[WHQGLQJ�LWV�DXWKRULW\�
WR�DGGLWLRQDO�FDWHJRULHV�RI�WREDFFR�SURGXFWV�LQFOXGLQJ�HOHFWURQLF�FLJDUHWWHV��L�H���H�FLJDUHWWHV����WKH�
DELOLW\�WR�HQDFW�UHJXODWLRQV�UHJDUGLQJ�WKH�DYDLODELOLW\�RI�IODYRUDQWV��LQFOXGLQJ�PHQWKRO��H[WHQG�WR�WKHVH�
SURGXFWV�DV�ZHOO���$V�WKHUH�LV�OLWWOH�LQIRUPDWLRQ�FXUUHQWO\�DYDLODEOH�RQ�KRZ�PHQWKRO�IODYRULQJ�LQ�H�
FLJDUHWWHV�DIIHFWV�RYHUDOO�WREDFFR�XVH��WKHUH�LV�OLWWOH�VFLHQWLILF�EDVLV�DYDLODEOH�XSRQ�ZKLFK�WR�IRUPXODWH�
PHQWKRO�UHJXODWLRQV�LQ�QRQ�FLJDUHWWH�IRUPV�RI�WREDFFR��
�����E��0HQWKRO�IODYRULQJ�LQ�FLJDUHWWHV���,Q�0DUFK�������WKH�7REDFFR�3URGXFWV�6FLHQWLILF�$GYLVRU\�
&RPPLWWHH��736$&��VXEPLWWHG�D�UHSRUW�WR�WKH�)'$�UHYLHZLQJ�WKH�LPSDFW�RI�WKH�XVH�RI�PHQWKRO�
FLJDUHWWHV�RQ�SXEOLF�KHDOWK�DQG�SURYLGHG�WKH�RYHUDOO�UHFRPPHQGDWLRQ�WKDW�³UHPRYDO�RI�PHQWKRO�
FLJDUHWWHV�IURP�WKH�PDUNHWSODFH�ZRXOG�EHQHILW�SXEOLF�KHDOWK�LQ�WKH�8QLWHG�6WDWHV´����7KLV�
UHFRPPHQGDWLRQ�ZDV�EDVHG�RQ�GDWD�VXJJHVWLQJ�WKDW����WKH�DYDLODELOLW\�RI�PHQWKRO�FLJDUHWWHV�LQFUHDVHV�
H[SHULPHQWDWLRQ�DQG�UHJXODU�VPRNLQJ�����WKH�DYDLODELOLW\�RI�PHQWKRO�FLJDUHWWHV�LQFUHDVHV�WKH�OLNHOLKRRG�
DQG�GHJUHH�RI�DGGLFWLRQ�LQ�\RXWK�VPRNHUV��DQG����LQ�$IULFDQ�$PHULFDQV�WKH�DYDLODELOLW\�RI�PHQWKRO�
FLJDUHWWHV�UHVXOWV�LQ�ORZHU�OLNHOLKRRG�RI�VPRNLQJ�FHVVDWLRQ�VXFFHVV���,W�ZDV�WKHUHIRUH�FRQFOXGHG�WKDW�
HOLPLQDWLQJ�PHQWKRO�FLJDUHWWHV�ZRXOG�UHVXOW�LQ�IHZHU�\RXWK�LQLWLDWLQJ�VPRNLQJ�DQG�JUHDWHU�VXFFHVV�
DPRQJ�$IULFDQ�$PHULFDQV�LQ�TXLWWLQJ�VPRNLQJ�������$�UHSRUW�SURGXFHG�E\�WKH�)'$�HYDOXDWLQJ�WKH�SXEOLF�
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KHDOWK�HIIHFWV�RI�PHQWKRO�LQ�FLJDUHWWHV�VLPLODUO\�FRQFOXGHG�WKDW�PHQWKRO�XVH�LV�OLNHO\�DVVRFLDWHG�ZLWK�
LQFUHDVHG�VPRNLQJ�LQLWLDWLRQ�E\�\RXWK�DQG�\RXQJ�DGXOWV��PHQWKRO�LQ�FLJDUHWWHV�LV�OLNHO\�DVVRFLDWHG�ZLWK�
JUHDWHU�DGGLFWLRQ��DQG�PHQWKRO�VPRNHUV�DUH�OHVV�OLNHO\�WR�VXFFHVVIXOO\�TXLW�VPRNLQJ���2YHUDOO��WKLV�
UHSRUW�FRQFOXGHG�WKDW�WKH�HYLGHQFH�VXJJHVWV�LW�LV�³OLNHO\�WKDW�PHQWKRO�FLJDUHWWHV�SRVH�D�SXEOLF�KHDOWK�
ULVN�DERYH�WKDW�VHHQ�ZLWK�QRQ�PHQWKRO�FLJDUHWWHV�´����7KH�UROH�RI�PHQWKRO�IODYRULQJ�LQ�RWKHU�WREDFFR�
SURGXFWV�ZDV�QRW�DGGUHVVHG�LQ�HLWKHU�RI�WKHVH�UHSRUWV��
�����$OWKRXJK�VXUYH\V�RI�PHQWKRO�VPRNHUV�VXJJHVW�WKDW�D�VXEVWDQWLDO�QXPEHU�ZRXOG�DWWHPSW�WR�TXLW�LI�
PHQWKRO�FLJDUHWWHV�ZHUH�XQDYDLODEOH���������RXU�SUHOLPLQDU\�GDWD�IRXQG�WKDW�UHODWLYHO\�IHZ�LQ�IDFW�PDGH�D�
FHVVDWLRQ�DWWHPSW��RQO\���RXW�RI����VXEMHFWV����,W�LV�QRW�NQRZQ�KRZHYHU�LI�DFFHVV�WR�PHQWKRO�IODYRUHG�H�
FLJDUHWWHV�ZRXOG�LQFUHDVH�WKH�OLNHOLKRRG�RI�PHQWKRO�VPRNHUV�TXLWWLQJ�VPRNLQJ�HQWLUHO\�LQ�WKH�HYHQW�RI�D�
PHQWKRO�FLJDUHWWH�EDQ�VLQFH�WKH\�KDYH�DQ�DOWHUQDWH�PHQWKRO�SURGXFW�DYDLODEOH�RU�FRQYHUVHO\�LI�
OLNHOLKRRG�RI�TXLWWLQJ�ZRXOG�GHFUHDVH�ZLWK�VPRNHUV�VZLWFKLQJ�WR�D�FRPELQDWLRQ�RI�QRQ�PHQWKRO�
FLJDUHWWHV�DQG�PHQWKRO�IODYRUHG�H�FLJDUHWWHV���7KH�IRUPHU�ZRXOG�VXSSRUW�H[HPSWLQJ�PHQWKRO�H�
FLJDUHWWHV�IURP�D�PHQWKRO�EDQ�ZKHUHDV�WKH�ODWWHU�ZRXOG�VXSSRUW�HQDFWLQJ�D�PHQWKRO�EDQ�WKDW�ZRXOG�
LQFOXGH�DOO�WREDFFR�SURGXFWV����
�����F��0HQWKRO�)ODYRULQJ�LQ�(OHFWURQLF�1LFRWLQH�'HOLYHU\�'HYLFHV��L�H���H�FLJDUHWWHV����7KH�XVH�RI�H�
FLJDUHWWHV�KDV�JURZQ�GUDPDWLFDOO\�VLQFH�WKHLU�LQWURGXFWLRQ�LQ�WKH�8QLWHG�6WDWHV�LQ��������6DOHV�RI�H�
FLJDUHWWHV�LQ������DUH�HVWLPDWHG�DW�EHWZHHQ������PLOOLRQ�DQG����ELOOLRQ�ZLWK�VRPH�HVWLPDWHV�SURMHFWLQJ�
WKDW�DV�H�FLJDUHWWH�VDOHV�FRQWLQXH�WR�LQFUHDVH��WKH\�PD\�RYHUWDNH�FLJDUHWWH�VDOHV�ZLWKLQ����\HDUV�������
$OPRVW�HYHU\�FRPPRQO\�XVHG�EUDQG�RI�H�FLJDUHWWH�LV�FXUUHQWO\�DYDLODEOH�LQ�PHQWKRO�IODYRU���DQG�GDWD�
IURP�VXUYH\V�VXJJHVW�WKDW�DV�PDQ\�DV�����RI�H�FLJDUHWWHV�XVHUV�SUHIHU�PHQWKRO�IODYRUHG�SURGXFWV�
ZLWK�RYHU�����RI�H�FLJDUHWWH�XVHUV�VWDWLQJ�WKDW�WKH\�XVH�H�FLJDUHWWHV�³EHFDXVH�WKH\�FRPH�LQ�PHQWKRO�
IODYRU´���������0HQWKRO�IODYRUHG�H�FLJDUHWWHV�DUH�WKHUHIRUH�ZLGHO\�DYDLODEOH�DQG�FRPPRQO\�XVHG��
+RZHYHU��WKHUH�LV�OLWWOH�LQIRUPDWLRQ�DVVHVVLQJ�LI�PHQWKRO�IODYRULQJ�DOWHUV�KRZ�FLJDUHWWH�VPRNHUV�DUH�
OLNHO\�WR�UHVSRQG�WR�H�FLJDUHWWHV����
�����6WXGLHV�KDYH�IRXQG�WKDW�ZKHQ�FLJDUHWWH�VPRNHUV�DUH�SURYLGHG�H�FLJDUHWWHV�WR�XVH�DG�OLELWXP��WKH�
QXPEHU�RI�FLJDUHWWHV�VPRNHG�GHFUHDVHV�VXEVWDQWLDOO\���)RU�H[DPSOH��WZR�VWXGLHV�LQ�ZKLFK�FLJDUHWWH�
VPRNHUV�QRW�LQWHUHVWHG�LQ�TXLWWLQJ�ZHUH�SURYLGHG�H�FLJDUHWWHV�IRU�D����ZHHN�SHULRG�DQG�DVNHG�WR�XVH�
WKHP�DG�OLELWXP�IRXQG�DQ�RYHUDOO�����UHGXFWLRQ�LQ�PHGLDQ�FLJDUHWWHV�SHU�GD\�ZLWK�����������RI�
VPRNHUV�TXLWWLQJ�FLJDUHWWHV�HQWLUHO\���������6LPLODU�UHVXOWV�ZHUH�VHHQ�LQ�DQRWKHU�VWXG\�LQ�ZKLFK�VPRNHUV�
ZHUH�JLYHQ�H�FLJDUHWWHV�WKDW�WKH\�FRXOG�XVH�DG�OLELWXP�RYHU�D���PRQWK�SHULRG�ZKLOH�FRQWLQXLQJ�WR�
VPRNH�����$OO�RI�WKHVH�VWXGLHV�XVHG�WREDFFR�IODYRUHG��L�H��QRQ�PHQWKRO�IODYRUHG��SURGXFWV�DQG�
WKHUHIRUH�HIIHFWV�RI�PHQWKRO�ZHUH�QRW�DVVHVVHG���6WXGLHV�ORRNLQJ�DW�WKH�HIIHFWV�RI�H�FLJDUHWWHV�RQ�
FUDYLQJ�DQG�ZLWKGUDZDO�V\PSWRPV�KDYH�IRXQG�WKDW�WKHVH�SURGXFWV�VLJQLILFDQWO\�GHFUHDVH�FUDYLQJ�DQG�
ZLWKGUDZDO�V\PSWRP�VHYHULW\�EXW�DJDLQ�WKHVH�VWXGLHV�GR�QRW�VSHFLILFDOO\�DVVHVV�PHQWKRO�IODYRUHG�
SURGXFWV��������$�SLORW�VWXG\�LQ�ZKLFK�$IULFDQ�$PHULFDQ�PHQWKRO�VPRNHUV�FRXOG�VHOHFW�XVLQJ�HLWKHU�
PHQWKRO�RU�WREDFFR�IODYRUHG�H�FLJDUHWWHV��RU�QLFRWLQH�JXP��IRU�D�WZR�ZHHN�TXLW�DWWHPSW�IRXQG�WKDW�
DPRQJ�WKRVH�VHOHFWLQJ�WKH�PHQWKRO�H�FLJDUHWWHV��FLJDUHWWH�FRQVXPSWLRQ�ZDV�UHGXFHG�E\�����DQG�
DPRQJ�WKRVH�ZKR�VHOHFWHG�WREDFFR�IODYRUHG�H�FLJDUHWWHV��FLJDUHWWH�FRQVXPSWLRQ�ZDV�UHGXFHG�E\�
��������7KLV�ZDV�KRZHYHU�QRW�D�UDQGRPL]HG�VWXG\�VLQFH�VPRNHUV�FRXOG�VHOHFW�WKH�IODYRU�RI�H�
FLJDUHWWHV�WKH\�ZRXOG�XVH������
�����7R�GDWH��RQO\�RQH�SXEOLVKHG�VWXG\��WR�RXU�NQRZOHGJH��KDV�VSHFLILFDOO\�HYDOXDWHG�LI�VPRNHU�
UHVSRQVH�WR�PHQWKRO�H�FLJDUHWWHV�LV�GLIIHUHQW�WKDQ�WR�QRQ�PHQWKRO�WREDFFR�IODYRUHG�H�FLJDUHWWHV��,Q�WKLV�
FURVV�RYHU�VWXG\��WZHQW\�QRQ�WUHDWPHQW�VHHNLQJ�VPRNHUV�XVHG�ERWK�PHQWKRO�DQG�WREDFFR�IODYRUHG�H�
FLJDUHWWHV��HDFK�IRU�D���±����GD\�SHULRG���'XULQJ�H�FLJDUHWWH�XVH��SDUWLFLSDQWV�ZHUH�WR�DEVWDLQ�IURP�
VPRNLQJ�FLJDUHWWHV���2Q�WKHLU�ODVW�GD\�RI�H�FLJDUHWWH�XVH��VXEMHFWV�FRPSOHWHG�D�ODERUDWRU\�VHVVLRQ�DW�
ZKLFK�WKH\�XVHG�WKHLU�DVVLJQHG�H�FLJDUHWWH�IRU���PLQXWHV���1LFRWLQH�FRQFHQWUDWLRQV�ZHUH�PHDVXUHG�
RYHU����PLQXWHV�DQG�TXHVWLRQQDLUHV�ZHUH�DGPLQLVWHUHG�SULRU�WR�DQG�DIWHU�H�FLJDUHWWH�XVH���7KLV�VWXG\�
IRXQG�WKDW�DPRQJ�IHPDOH�VPRNHUV�ZKR�XVHG�WKHLU�QRQ�SUHIHUUHG�IODYRU��L�H���PHQWKRO�VPRNHUV�XVLQJ�
QRQ�PHQWKRO�H�FLJDUHWWHV�DQG�YLFH�YHUVD���QLFRWLQH�FRQFHQWUDWLRQV�ZHUH�ORZHU�DQG�WKH�H�FLJDUHWWH�ZDV�
UDWHG�DV�OHVV�OLNHDEOH�WKDQ�ZKHQ�XVLQJ�WKHLU�SUHIHUUHG�IODYRU����1R�VXFK�GLIIHUHQFH�ZDV�IRXQG�LQ�PHQ���



��
�

7KLV�VWXG\�VXSSRUWV�RXU�K\SRWKHVLV�WKDW�PHQWKRO�IODYRULQJ�LQ�H�FLJDUHWWHV�DIIHFWV�KRZ�WKH�SURGXFW�LV�
OLNHO\�WR�EH�XVHG���2XU�SURMHFW�ZLOO�H[SDQG�RQ�WKHVH�UHVXOWV�E\�SURYLGLQJ�SUHOLPLQDU\�GDWD�LQWR�KRZ�DG�
OLELWXP�XVH�RI�H�FLJDUHWWHV�DIIHFWV�FLJDUHWWH�VPRNLQJ�DQG�ELRPDUNHU�FRQFHQWUDWLRQV�DQG�LI�WKHVH�HIIHFWV�
DUH�PRGHUDWHG�E\�IODYRU�RI�HLWKHU�WKH�H�FLJDUHWWHV�XVHG�RU�FLJDUHWWHV�VPRNHG���6XFK�LQIRUPDWLRQ�LV�
QHHGHG�LQ�RUGHU�WR�GHWHUPLQH�LI�UHJXODWLRQV�DUH�QHHGHG�WR�OLPLW�WKH�DYDLODELOLW\�RI�PHQWKRO�LQ�H�
FLJDUHWWHV����
3UHOLPLQDU\�GDWD��:H�KDYH�UHFHQWO\�FRPSOHWHG�D�VWXG\�HYDOXDWLQJ�KRZ�$IULFDQ�$PHULFDQ�PHQWKRO�
VPRNHUV�ZRXOG�UHVSRQG�WR�D�VLPXODWHG�EDQ�RQ�PHQWKRO�IODYRUHG�FLJDUHWWHV���DQG�DUH�FXUUHQWO\�
FRQGXFWLQJ�D�IROORZ�XS�VWXG\�HYDOXDWLQJ�LI�LQ�WKLV�SRSXODWLRQ��VZLWFKLQJ�WR�QRQ�PHQWKRO�FLJDUHWWHV�LV�D�
JRRG�ILUVW�VWHS�WR�FHVVDWLRQ��
�����7KH�IRUPHU�VWXG\�ZDV�DQ�RSHQ�ODEHO�VWXG\�ZKLFK�ZDV�FRPSOHWHG�E\����$IULFDQ�$PHULFDQ�PHQWKRO�
FLJDUHWWHV�VPRNHUV��VPRNLQJ�!���FLJDUHWWHV�SHU�GD\��LQ�ZKLFK�WKH\�ZHUH�DVNHG�WR�DEVWDLQ�IURP�
VPRNLQJ�PHQWKRO�FLJDUHWWHV�IRU�D���ZHHN�SHULRG�DQG�ZHUH�JLYHQ�QR�VSHFLILF�LQVWUXFWLRQV�UHJDUGLQJ�KRZ�
WR�FRSH�ZLWK�WKH�LQDELOLW\�WR�VPRNH�PHQWKRO�FLJDUHWWHV���$OO�VXEMHFWV�UHSRUWHG�VZLWFKLQJ�WR�QRQ�PHQWKRO�
FLJDUHWWHV�ZLWK�WKUHH�VXEMHFWV�PDNLQJ�D�VPRNLQJ�FHVVDWLRQ�DWWHPSW�GXULQJ�WKH���ZHHN�SHULRG���$W�WKH�
FRQFOXVLRQ�RI�WKH�VWXG\��VXEMHFWV�ZHUH�DVNHG�WR�UDWH�RQ�D����SRLQW�VFDOH�KRZ�GLIILFXOW�LW�ZDV�WR�TXLW�
PHQWKRO�FLJDUHWWHV��� HDV\���� KDUG��DQG�WKH�H[WHQW�WR�ZKLFK�WKH\�ZHUH�VXSSRUWLYH�RI�EDQQLQJ�
PHQWKRO�FLJDUHWWHV��� QRW�VXSSRUWLYH���� YHU\�VXSSRUWLYH����6XEMHFWV�LQGLFDWHG�WKDW�TXLWWLQJ�PHQWKRO�
FLJDUHWWHV�ZDV�GLIILFXOW��DYHUDJH�VFRUH� �������QRQHWKHOHVV�PRWLYDWLRQ�WR�TXLW�LQFUHDVHG�VOLJKWO\�GXULQJ�
WKH�SHULRG������DW�EDVHOLQH�YV������DW�ZHHN����S ��������8SRQ�VZLWFKLQJ�WR�QRQ�PHQWKRO�FLJDUHWWHV��
SDUWLFLSDQWV�VPRNHG�VOLJKWO\�IHZHU�FLJDUHWWHV�RYHU�WKH���ZHHN�SHULRG�������FLJDUHWWHV�SHU�GD\�GXULQJ�
WKH�ZHHN�SULRU�WR�EDVHOLQH�YV������GXULQJ�ZHHN����S�������DQG�KDG�ORZHU�H[KDOHG�FDUERQ�PRQR[LGH�
FRQFHQWUDWLRQV�UHODWLYH�WR�EDVHOLQH�������SSP�DW�EDVHOLQH�YV�������SSP�DW�ZHHN����S���������$W�WKH�
FRQFOXVLRQ�RI�WKH�VWXG\��VXEMHFWV�ZHUH�JHQHUDOO\�VXSSRUWLYH�RI�EDQQLQJ�PHQWKRO��DYHUDJH�VFRUH� ��������
7KHVH�GDWD�VXJJHVW�WKDW�D�VLPXODWHG�EDQ�RQ�PHQWKRO�OLNHO\�GLG�QRW�UHVXOW�LQ�DQ\�JUHDWHU�KDUP�WKDQ�
FRQWLQXHG�PHQWKRO�FLJDUHWWH�VPRNLQJ��L�H��VPRNLQJ�GLG�QRW�LQFUHDVH�DQG�PRWLYDWLRQ�WR�TXLW�ZDV�QRW�
UHGXFHG����)XUWKHUPRUH��DIWHU�H[SHULHQFLQJ�D�VLPXODWHG�PHQWKRO�EDQ��PHQWKRO�VPRNHUV�ZHUH�
VXSSRUWLYH�RI�EDQQLQJ�PHQWKRO�FLJDUHWWHV����
�����7KH�SURSRVHG�SURMHFW�ZRXOG�H[SDQG�RQ�WKHVH�GDWD�WR�GHWHUPLQH�LI�WKHVH�FKDQJHV�LQ�VPRNLQJ��
PRWLYDWLRQ�WR�TXLW�VPRNLQJ��DQG�RWKHU�PHDVXUHV�DVVHVVHG�DUH�HLWKHU�HQKDQFHG�RU�XQGHUPLQHG�E\�WKH�
DYDLODELOLW\�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV���$�UHFHQWO\�FRPSOHWHG�VWXG\�IRXQG�WKDW�$IULFDQ�$PHULFDQ�
PHQWKRO�VPRNHUV�VWURQJO\�SUHIHUUHG�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�UHODWLYH�WR�WREDFFR�IODYRUHG�H�
FLJDUHWWHV�RU�QLFRWLQH�OR]HQJH�EXW�GLG�QRW�DVVHVV�LI�WKH�DYDLODELOLW\�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�LV�
OLNHO\�WR�UHVXOW�LQ�D�SDWWHUQ�RI�WREDFFR�XVH�VXJJHVWLQJ�LQFUHDVHG�KHDOWK�EHQHILWV������
�����7KH�SURSRVHG�SURMHFW�ZRXOG�H[SDQG�RQ�WKHVH�GDWD�WR�GHWHUPLQH�LI�FKDQJHV�LQ�VPRNLQJ��PRWLYDWLRQ�
WR�TXLW�VPRNLQJ��DQG�RWKHU�PHDVXUHV�DVVHVVHG�DUH�HLWKHU�HQKDQFHG�E\�RU�XQGHUPLQHG�E\�WKH�
DYDLODELOLW\�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV���7KH�SURSRVHG�SURMHFW�ZRXOG�IXUWKHU�REWDLQ�GDWD�RQ�WKH�
H[WHQW�WR�ZKLFK�XVH�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�DUH�LQIOXHQFHG�E\�WKH�DYDLODELOLW\�RI�PHQWKRO�
IODYRUHG�FLJDUHWWHV���$V�VXFK��WKHVH�GDWD�ZRXOG�EHJLQ�WR�IRUP�WKH�VFLHQWLILF�EDVH�IRU�GHWHUPLQLQJ�LI�
UHJXODWRU\�DSSURDFKHV�WR�PHQWKRO�VKRXOG�EH�HQDFWHG�DFURVV�WREDFFR�SURGXFWV�RU�LI�FLJDUHWWHV�VKRXOG�
EH�WUHDWHG�GLIIHUHQWO\�WKDQ�RWKHU�SURGXFWV����
�����G��,QWHUHVW�LQ�EDQQLQJ�PHQWKRO�FLJDUHWWHV���0HQWKRO�FLJDUHWWHV�DUH�XVHG�DW�SDUWLFXODUO\�KLJK�UDWHV�
DPRQJ�PLQRULW\�SRSXODWLRQV��DGROHVFHQWV��DQG�\RXQJ�DGXOWV���)RU�H[DPSOH��DOWKRXJK�PHQWKRO�VPRNHUV�
DFFRXQW�IRU�EHWZHHQ�����DQG�����RI�DOO�86�FLJDUHWWH�VPRNHUV��RYHU�����RI�$IULFDQ�$PHULFDQ�
VPRNHUV�DQG�RYHU�����RI�DGROHVFHQWV�VPRNHUV�UHSRUW�PHQWKRO�FLJDUHWWHV�DV�WKHLU�XVXDO�FKRLFH����
$PRQJ�+LVSDQLFV�VPRNHUV��DOPRVW�����RI�PDOHV�DQG�RYHU�����RI�IHPDOHV�UHSRUW�VPRNLQJ�PHQWKRO�
FLJDUHWWHV����$�EDQ�RQ�PHQWKRO�ZRXOG�WKHUHIRUH�DIIHFW�PDQ\�VPRNHUV�EXW�ZRXOG�KDYH�D�
GLVSURSRUWLRQDWH�HIIHFW�RQ�$IULFDQ�$PHULFDQ�VPRNHUV����
������7KHUH�LV�VXSSRUW�DPRQJ�VPRNHUV�IRU�D�PHQWKRO�EDQ�ZLWK�UDWHV�RI�WKRVH�IDYRULQJ�WKH�EDQ�KLJKHU�LQ�
$IULFDQ�$PHULFDQV�WKDQ�LQ�&DXFDVLDQV���$�QDWLRQDOO\�UHSUHVHQWDWLYH�FURVV�VHFWLRQDO�VDPSOH�FRQWDFWHG�
E\�WHOHSKRQH�IRXQG�WKDW�����RI�ZKLWHV�DQG�����RI�$IULFDQ�$PHULFDQV�VXSSRUWHG�D�EDQ�RQ�PHQWKRO�



��
�

FLJDUHWWHV�����$QRWKHU�VXUYH\�IRXQG�WKDW�����VXSSRUW�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV��ZLWK�DQ�DGGLWLRQDO�
����QRW�H[SUHVVLQJ�D�VWURQJ�RSLQLRQ��ZLWK�WKH�OHYHO�RI�VXSSRUW�KLJKHU�DPRQJ�+LVSDQLFV�������DQG�
$IULFDQ�$PHULFDQV����������$V�UHSRUWHG�SUHYLRXVO\��RXU�SUHOLPLQDU\�VWXG\�IRXQG�KLJK�OHYHOV�RI�VXSSRUW�
IRU�EDQQLQJ�PHQWKRO�FLJDUHWWHV�HYHQ�DIWHU�ILQGLQJ�LW�GLIILFXOW�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV�RYHU�D�
IRXU�ZHHN�SHULRG���7KH�SURSRVHG�VWXG\�ZRXOG�GHWHUPLQH�LI�WKH�DYDLODELOLW\�RI�DOWHUQDWH�PHQWKRO�IODYRUHG�
SURGXFWV��L�H���PHQWKRO�H�FLJDUHWWHV��ZRXOG�IXUWKHU�LQFUHDVH�VXSSRUW�IRU�D�EDQ�RQ�PHQWKRO�IODYRULQJ�LQ�
FLJDUHWWHV���7KLV�LV�LPSRUWDQW�GDWD�VLQFH�EURDGHQLQJ�VXSSRUW�IRU�D�PHQWKRO�FLJDUHWWH�EDQ�DPRQJ�FXUUHQW�
XVHUV�RI�PHQWKRO�FLJDUHWWHV�ZRXOG�OLNHO\�HDVH�SDVVDJH�RI�VXFK�UHJXODWLRQV���7KLV�VWXG\�ZLOO�DOVR�
SURYLGH�LQLWLDO�LQIRUPDWLRQ�UHJDUGLQJ�WKH�OHYHO�RI�VXSSRUW�DPRQJ�PHQWKRO�IODYRUHG�FLJDUHWWH�VPRNHUV�RI�
EDQQLQJ�PHQWKRO�IODYRULQJ�DFURVV�WREDFFR�SURGXFWV���$�UHFHQW�VXUYH\�IRXQG�WKDW�LI�PHQWKRO�FLJDUHWWHV�
ZHUH�EDQQHG������RI�PHQWKRO�VPRNHUV�ZKR�ZRXOG�QRW�TXLW�VWDWHG�WKDW�WKH\�ZRXOG�VZLWFK�WR�PHQWKRO�H�
FLJDUHWWHV��������$QRWKHU�VXUYH\�IRXQG�WKDW�������RI�PHQWKRO�VPRNHUV�ZRXOG�VZLWFK�WR�PHQWKRO�H�
FLJDUHWWHV�ZHUH�PHQWKRO�FLJDUHWWHV�EDQQHG�����6LQFH�D�VL]DEOH�SURSRUWLRQ�RI�PHQWKRO�FLJDUHWWH�VPRNHUV�
VHH�PHQWKRO�H�FLJDUHWWHV�DV�D�YLDEOH�DOWHUQDWH�SURGXFW��LW�PD\�EH�WKDW�VXSSRUW�IRU�D�EDQ�RQ�PHQWKRO�
IODYRULQJ�YDULHV�E\�SURGXFW�����
,QQRYDWLRQ���$OWKRXJK�WKH�QXPEHU�RI�SXEOLFDWLRQV�DVVHVVLQJ�H�FLJDUHWWHV�KDV�JURZQ�FRQVLGHUDEO\�LQ�
UHFHQW�\HDUV����WKHUH�LV�FXUUHQWO\�YHU\�OLWWOH�GDWD�UHJDUGLQJ�KRZ�IODYRUDQWV�LQ�JHQHUDO�DQG�PHQWKRO�
VSHFLILFDOO\�DIIHFW�WKH�XVH�RI�WKHVH�SURGXFWV���&RQVLGHULQJ�WKDW�D�QRWDEOH�QXPEHU�RI�H�FLJDUHWWH�XVHUV�
LQGLFDWH�WKDW�PHQWKRO�LV�WKHLU�SUHIHUUHG�IODYRU�DQG�PHQWKRO�LQ�FLJDUHWWH�VPRNLQJ�KDV�EHHQ�DVVRFLDWHG�
ZLWK�QHJDWLYH�SXEOLF�KHDOWK�FRQVHTXHQFHV��UHVHDUFK�LQWR�KRZ�PHQWKRO�LQ�H�FLJDUHWWH�DIIHFWV�WREDFFR�
XVH�SDWWHUQV�LV�FULWLFDO���*HQHUDWLQJ�UHVHDUFK�LQ�WKLV�DUHD�LV�WKHUHIRUH�LQQRYDWLYH�ZLWK�WKLV�OLQH�RI�
UHVHDUFK�EHLQJ�VLJQLILFDQW�WR�WREDFFR�UHJXODWLRQ����
�
6SHFLILF�$LPV�6WXG\�2EMHFWLYHV��
7KH�FXUUHQW�VWXG\�ZLOO�JHQHUDWH�SUHOLPLQDU\�GDWD�DVVHVVLQJ�KRZ�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV�DQG�RU�H�
FLJDUHWWHV�ZRXOG�DIIHFW�XVH�RI�WREDFFR�SURGXFWV���,Q�WKLV�VWXG\��$IULFDQ�$PHULFDQ�PHQWKRO�VPRNHUV�ZLOO�
EH�UDQGRPL]HG�WR�D�FRQGLWLRQ�LQ�ZKLFK�WKH\�DUH�HLWKHU�UHTXLUHG�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV��L�H���
WR�VLPXODWH�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV��RU�JLYHQ�QR�LQVWUXFWLRQV�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV���
8VLQJ�D�ZLWKLQ�VXEMHFW�GHVLJQ��LQ�HDFK�JURXS�VPRNHUV�ZRXOG�WKHQ�UHFHLYH�RQH�PRQWK�RI�PHQWKRO�
IODYRUHG�H�FLJDUHWWHV�DQG�RQH�PRQWK�RI�WREDFFR�IODYRUHG�H�FLJDUHWWHV��LQ�UDQGRP�RUGHU����$�RQH�PRQWK�
IROORZ�XS�SHULRG�ZRXOG�GHWHUPLQH�DQ\�FKDQJHV�LQ�VPRNLQJ�EHKDYLRU�WKDW�SHUVLVW�DIWHU�H�FLJDUHWWHV�DUH�
QR�ORQJHU�SURYLGHG���7KH�FHQWUDO�K\SRWKHVLV�RI�WKH�DSSOLFDWLRQ�LV�WKDW�WKH�DYDLODELOLW\�RI�PHQWKRO�
IODYRUHG�H�FLJDUHWWHV�ZLOO�OHDG�WR�WKH�ODUJHVW�UHGXFWLRQV�LQ�FLJDUHWWH�VPRNLQJ�DQG�WR[LFDQW�H[SRVXUH�
ZKHQ�SDLUHG�ZLWK�D�EDQ�RQ�PHQWKRO�IODYRUHG�FLJDUHWWHV�ZLWK�VPDOOHU�HIIHFWV�VHHQ�LI�PHQWKRO�IODYRUHG�
FLJDUHWWHV�FRQWLQXH�WR�EH�DYDLODEOH����:H�SURSRVH�WR�VWXG\�WKH�IROORZLQJ�VSHFLILF�DLPV��
$LP����'HWHUPLQH�WKH�LPSDFW�RI�PHQWKRO�H�FLJDUHWWHV�RQ�WREDFFR�XVH�EHKDYLRU��

:H�K\SRWKHVL]H�WKDW�ZKHQ�VPRNHUV�RI�PHQWKRO�FLJDUHWWHV�DUH�SURYLGHG�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�
WKH\�ZLOO����VPRNH�IHZHU�FLJDUHWWHV�����XVH�PRUH�RI�WKHLU�DVVLJQHG�SURGXFW�����KDYH�GHFUHDVHG�
H[SRVXUH�WR�WREDFFR�WR[LFDQWV��L�H���H[KDOHG�&2�FRQFHQWUDWLRQV��XULQDU\�11$/�FRQFHQWUDWLRQV���DQG����
EH�PRUH�VXSSRUWLYH�RI�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV�WKDQ�ZKHQ�SURYLGHG�WREDFFR�IODYRUHG�H�FLJDUHWWHV��
$LP����'HWHUPLQH�LI�WKH�LPSDFW�RI�PHQWKRO�H�FLJDUHWWHV�RQ�WREDFFR�XVH�EHKDYLRU�LV�PRGHUDWHG�E\�D�
EDQ�RQ�PHQWKRO�IODYRUHG�FLJDUHWWHV��

:H�K\SRWKHVL]H�WKDW�WKH�HIIHFWV�RI�PHQWKRO��YV��WREDFFR��IODYRUHG�H�FLJDUHWWHV�RQ�WKH�DERYH�PHDVXUHV�
�L�H���DPRXQW�VPRNHG��DPRXQW�RI�SURGXFW�XVHG��H[SRVXUH�WR�WREDFFR�WR[LFDQWV��ZLOO�EH�JUHDWHU�GXULQJ�D�
VLPXODWHG�EDQ�RQ�PHQWKRO�FLJDUHWWHV�WKDQ�LI�VPRNHUV�FDQ�FRQWLQXH�VPRNLQJ�PHQWKRO�FLJDUHWWHV������
�
�
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5HVHDUFK�'HVLJQ�DQG�0HWKRGV��
6DPSOLQJ�3ODQ�
'HVLJQ�2YHUYLHZ��7KLV�VWXG\�ZLOO�HQUROO�DSSUR[LPDWHO\����$IULFDQ�$PHULFDQ�PHQWKRO�FLJDUHWWH�VPRNHUV�
ZKR�ZLOO�EH�UDQGRPL]HG�WR�D�FRQGLWLRQ�VLPXODWLQJ�D�PHQWKRO�FLJDUHWWH�EDQ��L�H���UHTXLUHG�WR�DEVWDLQ�
IURP�PHQWKRO�FLJDUHWWHV�IRU�WZR�PRQWKV��RU�WR�D�FRQGLWLRQ�LQ�ZKLFK�PHQWKRO�FLJDUHWWHV�FRQWLQXH�WR�EH�
DYDLODEOH��L�H���QR�UHVWULFWLRQV�RQ�WKH�FLJDUHWWHV�WKH\�FDQ�VPRNH����:LWKLQ�HDFK�JURXS��VXEMHFWV�ZLOO�
FRPSOHWH�D�IRXU�ZHHN�SHULRG�GXULQJ�ZKLFK�WKH\�ZLOO�EH�DVVLJQHG�PHQWKRO�IODYRUHG�H�FLJDUHWWHV�DQG�D�
IRXU�ZHHN�SHULRG�GXULQJ�ZKLFK�WKH\�ZLOO�EH�DVVLJQHG�UHJXODU�IODYRUHG�H�FLJDUHWWHV���7KH�RUGHU�LQ�ZKLFK�
WKH�H�FLJDUHWWHV��L�H���PHQWKRO�YV��UHJXODU�IODYRUV��ZLOO�EH�DVVLJQHG�ZLOO�EH�UDQGRPL]HG���'XULQJ�HDFK�
IRXU�ZHHN�SHULRG��VXEMHFWV�ZLOO�EH�LQVWUXFWHG�WR�XVH�WKHLU�DVVLJQHG�H�FLJDUHWWHV�DG�OLELWXP���$IWHU�
FRPSOHWLRQ�RI�WKH�WZR�VWXG\�SHULRGV��VXEMHFWV�ZLOO�FRQWLQXH�WR�EH�IROORZHG�IRU�DQ�DGGLWLRQDO���ZHHN�
SHULRG�WR�GHWHUPLQH�LI�DQ\�FKDQJHV�LQ�WREDFFR�XVH�SDWWHUQV�SHUVLVW�DIWHU�H�FLJDUHWWHV�DUH�QR�ORQJHU�
SURYLGHG�WR�VXEMHFWV���7REDFFR�XVH��H�J���FLJDUHWWHV��H�FLJDUHWWHV���RWKHU�QLFRWLQH�FRQWDLQLQJ�SURGXFW�
XVH��H�J���PHGLFLQDO�QLFRWLQH���SURGXFW�OLNLQJ��PRWLYDWLRQ�WR�TXLW�VPRNLQJ��ELRPDUNHUV�RI�WREDFFR�DQG�
WR[LFDQW�H[SRVXUH��DQG�VXSSRUW�IRU�EDQQLQJ�PHQWKRO�IODYRULQJ�LQ�WREDFFR�SURGXFWV�ZLOO�EH�DVVHVVHG�
GXULQJ�WKH�VWXG\���7KLV�SURMHFW�ZLOO�SURYLGH�SUHOLPLQDU\�GDWD�UHJDUGLQJ�KRZ�WKH�FRQWLQXHG�DYDLODELOLW\�RI�
PHQWKRO�IODYRUHG�H�FLJDUHWWHV�DIIHFWV�WREDFFR�XVH�EHKDYLRU�LQ�WKH�FRQWH[W�RI�D�EDQ�RQ�PHQWKRO�IODYRUHG�
FLJDUHWWHV�DQG�LQ�WKH�FDVH�WKDW�PHQWKRO�IODYRUHG�FLJDUHWWHV�DUH�QRW�EDQQHG���7KHVH�GDWD�ZLOO�EH�XVHG�WR�
LQIRUP�WKH�VWXG\�GHVLJQ�DQG�WR�SRZHU�D�ODUJHU�VWXG\�DVVHVVLQJ�WKH�UHJXODWRU\�LPSOLFDWLRQV�RI�WKH�
DYDLODELOLW\�RI�PHQWKRO�IODYRUHG�H�FLJDUHWWHV���
6XEMHFWV��,Q�RUGHU�WR�EH�HOLJLEOH�IRU�WKLV�VWXG\��VXEMHFWV�PXVW�����EH�$IULFDQ�$PHULFDQ��EDVHG�RQ�VHOI�
LGHQWLILFDWLRQ������VPRNH�SULPDULO\�PHQWKRO�FLJDUHWWHV��JUHDWHU�WKDQ�����RI�SURGXFWV�XVHG�DUH�
PHQWKRO������EH�EHWZHHQ�WKH�DJHV�RI����DQG��������6PRNH�RQ�DYHUDJH�DW�OHDVW���FLJDUHWWHV�SHU�GD\�IRU�
D�SHULRG�ORQJHU�WKDQ���\HDU��DQG����DJUHH�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV�IRU�DQ���ZHHN�SHULRG���
6XEMHFWV�ZLOO�EH�H[FOXGHG�LI�WKH\�KDYH�����D�FXUUHQW�VHULRXV��XQVWDEOH�PHGLFDO�RU�SV\FKLDWULF�FRQGLWLRQ�
DV�GHWHUPLQHG�E\�VHOI�UHSRUW�����5HJXODUO\�XVH�DQ\�IRUP�RI�QLFRWLQH�RU�WREDFFR�RWKHU�WKDQ�FLJDUHWWHV�
�L�H��JUHDWHU�WKDQ���WLPHV�SHU�PRQWK���RU����$UH�SUHJQDQW�RU�EUHDVW�IHHGLQJ�EDVHG�RQ�VHOI�UHSRUW�
�VXEMHFWV�ZLOO�EH�JLYHQ�D�XULQH�SUHJQDQF\�WHVW�DW�WKH�VFUHHQLQJ�YLVLW�ZLWK�SUHJQDQF\�ODWHU�LQ�WKH�VWXG\�
DQG�EUHDVW�IHHGLQJ�EDVHG�RQ�VHOI�UHSRUW���5HJXODU�XVHUV�RI�H�FLJDUHWWHV�ZLOO�EH�H[FOXGHG�DV�WKH\�OLNHO\�
KDYH�LGHQWLILHG�D�SUHIHUUHG�IODYRU����������
�����$V�WKH�ULVNV�DVVRFLDWHG�ZLWK�WKH�VWXG\�SURFHGXUHV�DUH�VPDOO��DOO�PHGLFDO�DVVHVVPHQWV�DUH�EDVHG�RQ�
VHOI�UHSRUW��H[FHSW�IRU�D�XULQH�SUHJQDQF\�WHVW�DW�VFUHHQLQJ���
�����5HFUXLWPHQW�ZLOO�EH�OLPLWHG�WR�$IULFDQ�$PHULFDQ�VPRNHUV�VLQFH�PHQWKRO�FLJDUHWWH�XVH�LV�SDUWLFXODUO\�
SUHYDOHQW�LQ�WKLV�FRPPXQLW\��DQG�EHFDXVH�GDWD�VXJJHVW�WKDW�JUHDWHU�GLIILFXOW\�LQ�FHVVDWLRQ�RI�PHQWKRO�
�YV��QRQ�PHQWKRO��FLJDUHWWHV�PD\�EH�OLPLWHG�WR�$IULFDQ�$PHULFDQV����5HJXODWLRQ�RI�PHQWKRO�LQ�QRQ�
FLJDUHWWH�WREDFFR�SURGXFWV��VXFK�DV�H�FLJDUHWWHV��PD\�WKHUHIRUH�EH�SDUWLFXODUO\�UHOHYDQW�WR�WKLV�
SRSXODWLRQ���
�����$IULFDQ�$PHULFDQ�PHQWKRO�VPRNHUV�ZLOO�EH�UHFUXLWHG�YLD�WKH�XVH�RI�IO\HUV�DQG�DGYHUWLVHPHQWV�LQ�
ORFDO�DQG�QHLJKERUKRRG�QHZVSDSHUV�ZLWK�D�KLJK�$IULFDQ�$PHULFDQ�UHDGHUVKLS�RU�RQ�LQWHUQHW�UHVRXUFHV�
VXFK�DV�&UDLJVOLVW�RU�)DFHERRN���,I�DGGLWLRQDO�DGYHUWLVHPHQW�EHFRPHV�QHFHVVDU\��UDGLR�RU�WHOHYLVLRQ�
DGYHUWLVHPHQWV�PD\�EH�XWLOL]HG����
�
,PSOHPHQWDWLRQ�3ODQ�
2YHUYLHZ���(DFK�VXEMHFW�ZLOO�DWWHQG�D�VFUHHQLQJ�YLVLW�WR�GHWHUPLQH�HOLJLELOLW\�IRU�WKH�VWXG\��,I�VXEMHFWV�
DUH�HOLJLEOH��WKH\�ZLOO�EH�VFKHGXOHG�WR�DWWHQG�D�EDVHOLQH�YLVLW�XQWLO�ZKLFK�WKH\�ZLOO�EH�DVNHG�WR�FRQWLQXH�
VPRNLQJ�LQ�WKHLU�QRUPDO�PDQQHU�LQ�RUGHU�WR�JDWKHU�LQIRUPDWLRQ�RQ�WKHLU�EDVHOLQH�VPRNLQJ�SDWWHUQV���$W�
WKH�EDVHOLQH�YLVLW��VXEMHFWV�ZLOO�EH�UDQGRPL]HG�WR�HLWKHU�WKH�µVLPXODWHG�PHQWKRO�FLJDUHWWH�EDQ¶�RU�µQR�
PHQWKRO�FLJDUHWWH�EDQ¶�FRQGLWLRQV�DQG�DGGLWLRQDOO\�ZLOO�EH�UDQGRPL]HG�WR�WKH�RUGHU�LQ�ZKLFK�WKH\�ZLOO�
UHFHLYH�WKHLU�DVVLJQHG�H�FLJDUHWWHV��L�H���PHQWKRO�IODYRUHG�H�FLJDUHWWHV�IROORZHG�E\�QRQ�PHQWKRO�
WREDFFR�IODYRUHG�H�FLJDUHWWH�RU�YLFH�YHUVD����%DVHG�RQ�WKHLU�UDQGRPL]DWLRQ��VXEMHFWV�ZLOO�EH�LQVWUXFWHG�
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DV�WR�ZKHWKHU�WKH\�DUH�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV�DQG�ZLOO�EH�SURYLGHG�D�VXSSO\�RI�H�FLJDUHWWHV�
LQ�WKH�IODYRU�WKH\�ZHUH�UDQGRPL]HG�WR�IRU�WKH�ILUVW���ZHHN�SHULRG���6XEMHFWV�ZLOO�EH�VHHQ�DW�YLVLWV�
VFKHGXOHG�DSSUR[LPDWHO\�WZR�DQG�IRXU�ZHHNV�DIWHU�VWDUWLQJ�XVH�RI�WKHLU�DVVLJQHG�H�FLJDUHWWHV�DQG�ZLOO�
UHFHLYH�D�SKRQH�FDOO�RQH�ZHHN�DIWHU�VWDUWLQJ�XVH�RI�WKHLU�H�FLJDUHWWHV�WR�DGGUHVV�DQ\�TXHVWLRQV�WKDW�
DULVH���$W�WKH�ZHHN�IRXU�YLVLW��VXEMHFWV�ZLOO�UHFHLYH�D�VXSSO\�RI�WKH�DOWHUQDWH�H�FLJDUHWWH�SURGXFWV�WKDW�
WKH\�ZLOO�XVH�IRU�WKH�VXEVHTXHQW�IRXU�ZHHN�SHULRG���:H�GR�QRW�EHOLHYH�WKDW�D�ZDVKRXW�SHULRG�LV�QHHGHG�
EDVHG�RQ�D�SXEOLVKHG�FURVV�RYHU�VWXG\�LQ�ZKLFK�GLIIHUHQFHV�ZHUH�IRXQG�EHWZHHQ�PHQWKRO�DQG�WREDFFR�
IODYRUHG�H�FLJDUHWWHV�DIWHU�HDFK�ZDV�XVHG�IRU�RQO\�D���WR����GD\�SHULRG��ZLWK�QR�ZDVK�RXW�LQ�
EHWZHHQ������'XULQJ�WKH�VHFRQG�IRXU�ZHHN�SHULRG��VXEMHFWV�ZLOO�DJDLQ�UHFHLYH�D�SKRQH�FDOO���ZHHN�DIWHU�
VWDUWLQJ�XVH�RI�WKHLU�DVVLJQHG�H�FLJDUHWWH�SURGXFW�DQG�ZLOO�EH�VHHQ�DW�YLVLWV�VFKHGXOHG�WZR�DQG�IRXU�
ZHHN�DIWHU�VWDUWLQJ�XVH�RI�WKHLU�DVVLJQHG�SURGXFW���,Q�RUGHU�WR�DVFHUWDLQ�LI�VXEMHFWV�FKDQJH�WKHLU�
WREDFFR�XVH�EHKDYLRU�RQFH�H�FLJDUHWWHV�DUH�QR�ORQJHU�SURYLGHG�E\�WKH�VWXG\��VXEMHFWV�ZLOO�KDYH�DQ�
DGGLWLRQDO�IROORZ�XS�YLVLW����ZHHNV�DIWHU�WKH�EDVHOLQH�YLVLW��L�H���IRXU�ZHHNV�DIWHU�WKH�HQG�RI�WKH�VHFRQG�
DVVHVVPHQW�SHULRG����6XEMHFWV�ZKR�FRPSOHWH�WKH�HQWLUH�VWXG\�ZLOO�WKHUHIRUH�EH�VHHQ�DW�D�VFUHHQLQJ�
YLVLW�DQG���DGGLWLRQDO�YLVLWV�RYHU�DQ�DSSUR[LPDWHO\���PRQWK�SHULRG���7KH�SURFHGXUHV�RFFXUULQJ�GXULQJ�
HDFK�RI�WKHVH�YLVLWV�DUH�GHVFULEHG�EHORZ��
������9XVH�EUDQG�RI�H�FLJDUHWWH��PDQXIDFWXUHG�E\�5-�5H\QROGV��ZHUH�VHOHFWHG�IRU�WKLV�VWXG\�IRU�VHYHUDO�
UHDVRQV���6WXGLHV�VXJJHVW�WKDW�DV�H�FLJDUHWWH�WHFKQRORJ\�HYROYHV��QHZHU�SURGXFWV�EHFRPH�PRUH�
HIIHFWLYH�DW�GHOLYHULQJ�QLFRWLQH�WKDQ�ROGHU�SURGXFWV�DQG�DUH�SHUFHLYHG�DV�PRUH�VDWLVI\LQJ���������9XVH�LV�
RQH�RI�WKH�QHZHVW�DQG�PRVW�FRPPRQO\�XVHG�SURGXFWV�FXUUHQWO\�RQ�WKH�PDUNHWSODFH���9XVH�ZDV�
LQWURGXFHG�QDWLRQDOO\�LQ�-XQH������DQG�EDVHG�RQ�UHSRUWV�IURP�0D\������KDV�DFKLHYHG�WKH�KLJKHVW�
PDUNHW�VKDUH�RI�DQ\�SURGXFW�DW�������RI�WKH�86�PDUNHW�����9XVH�LV�DYDLODEOH�LQ�UHJXODU�DQG�PHQWKRO�
IODYRU�DQG�LV�WKHUHIRUH�DSSURSULDWH�IRU�WKLV�LQYHVWLJDWLRQ�����
6FUHHQLQJ�9LVLW���$OO�VXEMHFWV�ZLOO�FRPSOHWH�D�VFUHHQLQJ�YLVLW�SULRU�WR�HQUROOPHQW�DW�ZKLFK�ZULWWHQ�
LQIRUPHG�FRQVHQW�ZLOO�EH�REWDLQHG�DQG�HOLJLELOLW\�ZLOO�EH�YHULILHG���0HGLFDO�DQG�SV\FKLDWULF�KLVWRU\�ZLOO�EH�
REWDLQHG�YLD�VXEMHFW�UHSRUW���%DVHOLQH�TXHVWLRQQDLUHV�DVVHVVLQJ�VPRNLQJ�KLVWRU\�ZLOO�EH�DGPLQLVWHUHG����
([KDOHG�FDUERQ�PRQR[LGH��&2��ZLOO�EH�PHDVXUHG�WR�FRQILUP�WKDW�WKH\�DUH�VPRNHUV��&2�!���SSP��ZLWK�
D�1LF&KHFN�SHUIRUPHG��ZLWK�D�FXW�RII�RI�!���IRU�WKRVH�ZKR�VWDWH�WKDW�WKH\�VPRNH�!���FLJDUHWWHV�SHU�GD\�
EXW�IRU�ZKRP�&2�LV�OHVV�WKDQ���SSP��H�J���WKH\�GLGQ¶W�VPRNH�WKDW�PRUQLQJ��WKH\�DUH�FRPLQJ�IURP�D�
VPRNH�IUHH�ZRUN�HQYLURQPHQW��HWF�����6XEMHFWV�WKDW�TXDOLI\�DQG�DUH�LQWHUHVWHG�LQ�SDUWLFLSDWLQJ�ZLOO�EH�
DVNHG�WR�PDLQWDLQ�D�SDSHU�VPRNLQJ�GLDU\�IRU�WKH�GXUDWLRQ�RI�WKH�VWXG\�DQG�ZLOO�EH�VFKHGXOHG�IRU�WKH�
EDVHOLQH�YLVLW����
%DVHOLQH�DQG�(YDOXDWLRQ�9LVLWV���6XEVHTXHQW�WR�WKH�VFUHHQLQJ�YLVLW��WKHUH�ZLOO�EH�D�EDVHOLQH�YLVLW�DQG�
IRXU�DGGLWLRQDO�HYDOXDWLRQ�YLVLWV�VFKHGXOHG�DW�DSSUR[LPDWHO\���ZHHN�LQWHUYDOV��L�H���DW���������DQG���
ZHHN�DIWHU�WKH�EDVHOLQH�YLVLW����$�IROORZ�XS�YLVLW�ZLOO�RFFXU�DW�ZHHN�����L�H�����ZHHNV�DIWHU�H�FLJDUHWWHV�
DUH�QR�ORQJHU�SURYLGHG�WR�VXEMHFWV����
�����7R�WKH�EDVHOLQH�YLVLW��VXEMHFWV�ZLOO�EULQJ�D�ILUVW�PRUQLQJ�XULQH�VDPSOH�IURP�ZKLFK�EDVHOLQH�XULQDU\�
FRWLQLQH�DQG�WRWDO�11$/�FRQFHQWUDWLRQV�ZLOO�EH�PHDVXUHG���([KDOHG�&2�ZLOO�EH�PHDVXUHG�IURP�D�
EUHDWK�VDPSOH���7REDFFR�XVH�EHKDYLRU�VXEVHTXHQW�WR�WKH�VFUHHQLQJ�YLVLW�ZLOO�EH�GHWHUPLQHG�DV�ZLOO�
VXEMHFWV¶�OHYHO�RI�FUDYLQJ��ZLWKGUDZDO��PRWLYDWLRQ��VHOI�HIILFDF\�WR�TXLW�VPRNLQJ��DQG�VXSSRUW�IRU�D�EDQ�
RQ�D�YDULHW\�RI�PHQWKRO�FRQWDLQLQJ�WREDFFR�SURGXFWV���6XEMHFWV�ZLOO�WKHQ�EH�WROG�LI�WKH\�KDYH�EHHQ�
DVVLJQHG�WR�WKH�FRQGLWLRQ�LQ�ZKLFK�WKH\�DUH�WR�DEVWDLQ�IURP�PHQWKRO�FLJDUHWWHV�IRU�WKH�QH[W�HLJKW�ZHHNV�
DQG�ZLOO�EH�SURYLGHG��DW�QR�FRVW�WR�WKHP��ZLWK�D�WZR�ZHHNV�VXSSO\�RI�WKH�SURGXFW�WKDW�WKH\�KDYH�EHHQ�
UDQGRPL]HG�WR�UHFHLYH��L�H���PHQWKRO�RU�WREDFFR�IODYRUHG�H�FLJDUHWWHV��EDVHG�RQ�UDQGRPL]DWLRQ��IRU�WKH�
ILUVW�IRXU�ZHHN�SHULRG���6XEMHFWV�ZLOO�EH�LQVWUXFWHG�LQ�KRZ�WR�SURSHUO\�XVH�WKH�SURGXFW�DQG�ZLOO�EH�JLYHQ�
DOO�RI�WKH�SDFNDJLQJ�WKDW�QRUPDOO\�DFFRPSDQLHV�WKH�SURGXFW���7KH\�ZLOO�EH�WROG�WR�XVH�DV�PXFK�RU�DV�
OLWWOH�RI�WKH�SURGXFW�DV�WKH\�OLNH���6XEMHFWV�ZLOO�DOVR�EH�SURYLGHG�ZLWK�D�WREDFFR�XVH�GLDU\�WKDW�WKH\�DUH�
WR�FRPSOHWH�GDLO\�LQ�ZKLFK�WKH\�DUH�WR�UHFRUG�WKH�QXPEHU�RI�FLJDUHWWHV�VPRNHG�DQG�KRZ�RIWHQ�DQG�KRZ�
PDQ\�SXIIV�WKH\�XVHG�RI�WKHLU�SURYLGHG�H�FLJDUHWWH��3XIIV�SHU�GD\�KDV�EHHQ�XVHG�LQ�RWKHU�VWXGLHV�WR�
HYDOXDWH�H�FLJDUHWWH�XVH������������7KH\�ZLOO�DGGLWLRQDOO\�EH�DVNHG�WR�UHFRUG�XVH�RI�DQ\�RWKHU�WREDFFR�RU�
QLFRWLQH�FRQWDLQLQJ�SURGXFWV���6XEMHFWV�ZLOO�DOVR�EH�DVNHG�WR�EULQJ�WR�DOO�VXEVHTXHQW�YLVLWV�DOO�H�
FLJDUHWWH�FDUWULGJHV�DV�ZHOO�DV�VDPSOHV�RI�WKH�FLJDUHWWHV�RU�RWKHU�WREDFFR�RU�QLFRWLQH�SURGXFWV�WKDW�
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WKH\�KDYH�EHHQ�XVLQJ�LQ�RUGHU�WR�YHULI\�WKH�DFFXUDF\�RI�WKH�VPRNLQJ�GLDU\���3DUWLDOO\�XVHG�FDUWULGJHV�
ZLOO�EH�ZHLJKHG�WR�GHWHUPLQH�WKH�H[WHQW�WR�ZKLFK�WKH\�ZHUH�XVHG���7KH\�ZLOO�EH�JLYHQ�QR�VSHFLILF�
LQVWUXFWLRQV�UHJDUGLQJ�XVLQJ�PHGLFLQDO�QLFRWLQH��L�H���QLFRWLQH�SDWFK��JXP��RU�RWKHU�WREDFFR�SURGXFWV�
EXW�ZLOO�EH�DVNHG�WR�UHFRUG�DQ\�LQVWDQFHV�RI�XVLQJ�VXFK�SURGXFWV����
�����(YDOXDWLRQ�YLVLWV�ZLOO�RFFXU�DW�DSSUR[LPDWHO\���ZHHN�LQWHUYDOV�IRU�HLJKW�ZHHNV�IROORZLQJ�WKH�EDVHOLQH�
YLVLW���6FKHGXOLQJ�FRQVLGHUDWLRQV�ZLOO�GHWHUPLQH�WKH�H[DFW�LQWHUYDOV�RI�WKH�YLVLWV�ZLWK�YLVLWV�VFKHGXOHG�DV�
FORVH�DV�SRVVLEOH�WR�GDWHV�FRUUHVSRQGLQJ�WR�WKRVH�WKDW�ZRXOG�RFFXU���DQG���ZHHNV�DIWHU�WKH�EDVHOLQH�
YLVLW�DQG�WKHQ���DQG���ZHHNV�DIWHU�WKH�ZHHN���YLVLW��L�H�����DQG���ZHHNV�DIWHU�WKH\�UHFHLYH�WKH�DOWHUQDWH�
H�FLJDUHWWH�SURGXFW����$W�WKH�ZHHN���DQG�ZHHN���YLVLWV��VXEMHFWV�ZLOO�EH�WROG�WKDW�WKH\�KDYH����SRLQWV�
WKDW�DUH�ZRUWK�������SHU�SRLQW��ZKLFK�WKH\�FDQ�H[FKDQJH�IRU�FDVK�RU�DGGLWLRQDO�H�FLJDUHWWH�FDUWULGJHV�RI�
WKHLU�DVVLJQHG�IODYRU��DW�D�FRVW�RI���SRLQWV�SHU�FDUWULGJH��ZKLFK�LV�DSSUR[LPDWHO\�����RI�WKH�FRVW�RI�WKH�
FDUWULGJHV�FRPPHUFLDOO\����7KLV�DSSURDFK�LV�EHLQJ�XVHG�LQ�RUGHU�WR�EHWWHU�FKDUDFWHUL]H�KRZ�PHQWKRO�YV��
WREDFFR�IODYRUHG�H�FLJDUHWWHV�DUH�OLNHO\�WR�EH�XVHG�DIWHU�VXEMHFWV�KDYH�EHFRPH�IDPLOLDU�ZLWK�WKH�SURGXFW�
RYHU�WKH�ILUVW�WZR�ZHHNV���3URYLGLQJ�IUHH�SURGXFW�IRU�WKH�HQWLUH�IRXU�ZHHN�SHULRG�PD\�UHVXOW�LQ�SDUWLFLSDQWV�
XVLQJ�PRUH�RI�WKH�SURGXFW�WKHQ�WKH\�ZRXOG�RWKHUZLVH�XVH�DQG�VPRNH�IHZHU�FLJDUHWWHV�VLQFH�WKH�H�
FLJDUHWWHV�DUH�IUHH�DQG�WKH�FLJDUHWWHV�DUH�QRW���'LIIHUHQFHV�EHWZHHQ�PHQWKRO�DQG�QRQ�PHQWKRO�H�
FLJDUHWWH�FRQGLWLRQV�PD\�WKHUHIRUH�EH�XQGHUHVWLPDWHG�LQ�WKLV�FLUFXPVWDQFH����3URGXFWV�DUH�RIIHUHG�DW�D�
GLVFRXQW�WR�WKH�SULFH�DYDLODEOH�LQ�WKH�UHWDLO�PDUNHWSODFH�LQ�RUGHU�WR�HQVXUH�WKDW�DQ\�FDUWULGJHV�DUH�
REWDLQHG�IURP�XV��UDWKHU�WKDQ�FRPPHUFLDOO\��EXW�WR�PLQLPL]H�KRDUGLQJ�RI�WKH�SRLQWV����
�����$W�HDFK�YLVLW��H[KDOHG�FDUERQ�PRQR[LGH�FRQFHQWUDWLRQV�ZLOO�EH�PHDVXUHG�DQG�VXEMHFWV�ZLOO�
FRPSOHWH�TXHVWLRQQDLUHV�DVVHVVLQJ�FUDYLQJ�DQG�ZLWKGUDZDO�V\PSWRPV��PRWLYDWLRQ�WR�TXLW�VPRNLQJ��
SURGXFW�OLNLQJ��SHUFHLYHG�KHDOWK�ULVNV�RI�XVLQJ�WKH�SURGXFW��DQG�OHYHO�RI�VXSSRUW�IRU�D�EDQ�RQ�D�YDULHW\�
RI�PHQWKRO�FRQWDLQLQJ�WREDFFR�SURGXFWV���7KH�WREDFFR�XVH�GLDULHV�WKDW�VXEMHFWV�KDG�EHHQ�DVNHG�WR�
FRPSOHWH�ZLOO�EH�FROOHFWHG�DW�HDFK�YLVLW������
�����$W�WKH�ZHHN���DQG�ZHHN���YLVLWV��VXEMHFWV�ZLOO�EH�DVNHG�WR�EULQJ�D�XULQH�VDPSOH�ZLWK�WKHLU�ILUVW�
PRUQLQJ�YRLG�ZKLFK�ZLOO�EH�XVHG�WR�PHDVXUH�XULQDU\�FRWLQLQH�DQG�XULQDU\�WRWDO�11$/�FRQFHQWUDWLRQV����
�����)ROORZ�XS�YLVLW���6XEMHFWV�ZLOO�DWWHQG�RQH�IROORZ�XS�YLVLW�WKDW�ZLOO�RFFXU�DW�ZHHN����RI�WKH�VWXG\�
SHULRG��L�H���IRXU�ZHHNV�DIWHU�WKH\�DUH�QR�ORQJHU�SURYLGHG�H�FLJDUHWWHV����7R�WKLV�YLVLW��VXEMHFWV�ZLOO�DJDLQ�
EH�DVNHG�WR�EULQJ�WKHLU�ILUVW�PRUQLQJ�XULQH�YRLG�DQG�DQ�H[KDOHG�&2�ZLOO�EH�PHDVXUHG���7KH�ILQDO�VHW�RI�
WREDFFR�XVH�GLDULHV�ZLOO�EH�FROOHFWHG���4XHVWLRQQDLUHV�DVVHVVLQJ�OHYHO�RI�FUDYLQJ��ZLWKGUDZDO��
PRWLYDWLRQ�DQG�VHOI�HIILFDF\�WR�TXLW�VPRNLQJ��SHUFHLYHG�KHDOWK�ULVN��DQG�VXSSRUW�IRU�D�EDQ�RQ�D�YDULHW\�
RI�PHQWKRO�WREDFFR�SURGXFWV�ZLOO�EH�FRPSOHWHG�DV�LQ�WKH�HYDOXDWLRQ�YLVLWV��$OO�VXEMHFWV�ZLOO�EH�SURYLGHG�
LQIRUPDWLRQ�UHJDUGLQJ�WKH�VPRNLQJ�TXLWOLQH�DV�D�UHVRXUFH�DYDLODEOH�LI�WKH\�DUH�LQWHUHVWHG�LQ�TXLWWLQJ�
VPRNLQJ������
�����$V�WKH�SXUSRVH�RI�WKLV�IRUPDWLYH�SURSRVHG�SURMHFW�LV�WR�SURYLGH�SLORW�GDWD�IRU�D�VXEVHTXHQW�JUDQW�
VXEPLVVLRQ��VXEMHFWV�ZLOO�EH�DVNHG�DW�WKH�HQG�RI�WKH�VWXG\�ZD\V�LQ�ZKLFK�WR�LPSURYH�IXWXUH�VWXGLHV�
DGGUHVVLQJ�PHQWKRO�H�FLJDUHWWHV��IRU�H[DPSOH��DVNLQJ�ZKDW�WKH\�ZRXOG�FKDQJH�DERXW�WKH�VWXG\�DQG�
KRZ�KRQHVW�WKH\�WKLQN�RWKHUV�ZHUH�LQ�WKHLU�UHSRUWLQJ�RI�PHQWKRO�FLJDUHWWH�XVH����6XEMHFW�UHVSRQVHV�ZLOO�
EH�H[DPLQHG�IRU�FRQVLVWHQW�WKHPHV�VR�DV�WR�KHOS�LQIRUP�VWXG\�GHVLJQ�IRU�IXWXUH�SURMHFWV��
�����6XEMHFWV�ZLOO�EH�SDLG�����IRU�WKH�VFUHHQLQJ�YLVLW��WKH�EDVHOLQH�YLVLW�DQG�HDFK�RI�WKH���VXEVHTXHQW�
YLVLWV��L�H���YLVLWV�DW�ZHHN�������������DQG�������6XEMHFWV�ZKR�FRPSOHWH�DOO�VFKHGXOHG�YLVLWV�DQG�KDYH�
FRPSOLHG�ZLWK�VWXG\�UHODWHG�SURFHGXUHV�ZLOO�UHFHLYH�D�����ERQXV���6XEMHFW�FDQ�WKHUHIRUH�UHFHLYH�XS�WR�
�����IRU�FRPSOHWLQJ�WKH�VWXG\�LQ�DGGLWLRQ�WR�SD\PHQW�IRU�SRLQWV�WKDW�ZHUH�QRW�UHGHHPHG�IRU�H�FLJDUHWWH�
FDUWULGJHV�GXULQJ�WKH�ILQDO�WZR�ZHHNV�RI�HDFK�HYDOXDWLRQ�SHULRG���6XEMHFWV�ZLOO�DGGLWLRQDOO\�EH�SURYLGHG�
EXV�WRNHQV��IRU�WKRVH�ZKR�WDNH�SXEOLF�WUDQVSRUWDWLRQ��RU�SDUNLQJ��IRU�WKRVH�ZKR�GULYH��IRU�HDFK�YLVLW���
�
'DWD�DQG�6DIHW\�0RQLWRULQJ�3ODQ���
�����,Q�WKLV�VWXG\��RQH�KDOI�RI�VPRNHUV�ZLOO�EH�DVNHG�WR�VWRS�XVLQJ�PHQWKRO�FLJDUHWWHV�DQG�DOO�VPRNHUV�
ZLOO�EH�SURYLGHG�H�FLJDUHWWHV�WR�XVH�RYHU�D���PRQWK�SHULRG���7KRVH�UDQGRPL]HG�WR�DEVWDLQ�IURP�
VPRNLQJ�PHQWKRO�FLJDUHWWHV�ZLOO�EH�JLYHQ�QR�VSHFLILF�LQVWUXFWLRQV�UHJDUGLQJ�PRGLI\LQJ�WKHLU�VPRNLQJ�



��
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EHKDYLRU�LQ�RUGHU�WR�PRUH�FORVHO\�PLPLF�ZKDW�ZRXOG�RFFXU�LI�PHQWKRO�FLJDUHWWHV�ZHUH�EDQQHG��%DVHG�
RQ�RXU�SUHYLRXV�UHVHDUFK��LW�LV�H[SHFWHG�WKDW�PRVW�ZLOO�VPRNH�QRQ�PHQWKRO�FLJDUHWWHV�LQVWHDG��
�����5LVNV�WKDW�VXEMHFWV�DUH�H[SRVHG�WR�DV�D�UHVXOW�RI�HQUROOLQJ�LQ�WKH�VWXG\�DUH�PLQLPDO���$OWKRXJK�
VPRNLQJ�LV�FOHDUO\�GHWULPHQWDO�WR�KHDOWK��ZH�GR�QRW�DQWLFLSDWH�WKDW�WKHLU�ULVN�ZLOO�LQFUHDVH�DV�D�UHVXOW�RI�
EHLQJ�HQUROOHG�LQ�WKH�VWXG\�VLQFH�ZH�ZLOO�RQO\�EH�HQUROOLQJ�WKRVH�ZKR�DOUHDG\�VPRNH�DW�OHDVW���
FLJDUHWWHV�SHU�GD\���)XUWKHUPRUH��DQ\�VKRUW�WHUP�FKDQJHV�LQ�VPRNLQJ�WKDW�RFFXU�DV�D�UHVXOW�RI�HLWKHU�
EHLQJ�DVNHG�WR�DEVWDLQ�IURP�VPRNLQJ�PHQWKRO�FLJDUHWWHV�RU�IURP�XVLQJ�H�FLJDUHWWHV�IRU�DQ���ZHHN�
SHULRG�DUH�QRW�OLNHO\�WR�KDYH�ORQJ�WHUP�KHDOWK�HIIHFWV���7KH�H�FLJDUHWWHV�XVHG�IRU�WKLV�VWXG\�DUH�
FRPPHUFLDOO\�DYDLODEOH�DQG�DPRQJ�WKH�PRVW�FRPPRQO\�XVHG�EUDQGV���$OWKRXJK�WKHVH�SURGXFWV�GR�QRW�
FXUUHQWO\�XQGHUJR�UHJXODWRU\�HYDOXDWLRQ��WKH\�DUH�HDVLO\�DYDLODEOH�DQG�LQFUHDVLQJO\�EHLQJ�XVHG���7KH�
ULVNV�RI�XVLQJ�H�FLJDUHWWHV�DUH�QRW�WKRXJKW�WR�EH�JUHDWHU�WKDQ�RI�VPRNLQJ��ZLWK�PDQ\�DGYRFDWLQJ�WKDW�
WKHVH�SURGXFWV�DUH�OHVV�KDUPIXO�WKDQ�VPRNLQJ���(�FLJDUHWWHV�GR�FRQWDLQ�QLFRWLQH�DQG�LW�LV�SRVVLEOH�WKDW�
RYHUXVH�FDQ�OHDG�WR�V\PSWRPV�RI�QLFRWLQH�WR[LFLW\�VXFK�DV�QDXVHD��YRPLWLQJ��GL]]LQHVV��ZHDNQHVV�DQG�
UDSLG�KHDUWEHDW��7KH�H�FLJDUHWWH�OLTXLG�FRQWDLQV�SURS\OHQH�JO\FRO�ZKLFK�PD\�EH�DVVRFLDWHG�ZLWK�WKURDW�
LUULWDWLRQ��7KH�H�FLJDUHWWH�LV�D�EDWWHU\�SRZHUHG�HOHFWURQLF�GHYLFH�VR�PDOIXQFWLRQV�DUH�SRVVLEOH���$V�ZLWK�
DQ\�SURGXFW��WKHUH�LV�D�ULVN�WKDW�XQDQWLFLSDWHG�HIIHFWV�IURP�XVLQJ�WKH�H�FLJDUHWWH�PD\�RFFXU���7KH�ULVN�
KRZHYHU�RI�XVLQJ�WKH�SURGXFW�LV�QR�KLJKHU�WKDQ�LW�ZRXOG�EH�LI�VXEMHFWV�ZHUH�WR�EX\�WKH�H�FLJDUHWWHV�
WKHPVHOYHV�DQG�XVH�WKHP�RXWVLGH�RI�WKH�VWXG\���
�����7KH�VWXG\�SURFHGXUHV�ZLOO�FRQVLVW�RI�ILOOLQJ�RXW�TXHVWLRQQDLUHV��PDLQWDLQLQJ�D�WREDFFR�XVH�GLDU\��DQG�
SURYLGLQJ�EUHDWK�DQG�XULQH�VDPSOHV���7KHVH�DFWLYLWLHV�DUH�QRW�H[SHFWHG�WR�SRVH�DQ\�ULVN�WR�VXEMHFWV���
7KLV�VWXG\�ZLOO�EH�VXEPLWWHG�IRU�DSSURYDO�E\�WKH�8QLYHUVLW\�RI�0LQQHVRWD�,QVWLWXWLRQDO�5HYLHZ�%RDUG���
7KH�VWXG\�ZLOO�EH�H[SODLQHG�WR�DOO�VXEMHFWV�DQG�DOO�VXEMHFWV�ZLOO�KDYH�DQ�RSSRUWXQLW\�WR�DVN�DQ\�
TXHVWLRQV�SULRU�WR�VLJQLQJ�DQ�LQIRUPHG�FRQVHQW�IRUP���,QIRUPHG�FRQVHQW�ZLOO�EH�REWDLQHG�E\�RQH�RI�WKH�
LQYHVWLJDWRUV�RU�D�VWXG\�FRRUGLQDWRU�WUDLQHG�SHU�XQLYHUVLW\�JXLGHOLQHV���1R�VWXG\�UHODWHG�SURFHGXUHV�ZLOO�
WDNH�SODFH�XQWLO�DQ�LQIRUPHG�FRQVHQW�IRUP�KDV�EHHQ�VLJQHG���6XEMHFWV�ZLWK�VHULRXV��XQVWDEOH�PHGLFDO�
RU�SV\FKLDWULF�FRQGLWLRQV�DW�WKH�WLPH�RI�VFUHHQLQJ�ZLOO�EH�H[FOXGHG�IURP�WKH�VWXG\�VLQFH�WKHLU�SDWWHUQ�RI�
VPRNLQJ�PD\�EH�LQIOXHQFHG�E\�WKHLU�FRQFXUUHQW�GLVHDVH�VWDWHV����
�����7R�HQVXUH�FRQILGHQWLDOLW\��DOO�VXEMHFWV�HQUROOHG�LQ�WKH�VWXG\�ZLOO�EH�DVVLJQHG�D�VWXG\�LGHQWLILFDWLRQ�
FRGH�ZKLFK�ZLOO�EH�XVHG�RQ�DOO�VWXG\�UHODWHG�GDWD�FROOHFWLRQ�IRUPV�H[FHSW�IRU�WKRVH�RQ�ZKLFK�WKH�XVH�RI�
SHUVRQDO�LGHQWLILHUV�LV�PDQGDWRU\��H�J���LQIRUPHG�FRQVHQW�IRUP����)RUPV�WKDW�OLQN�WKH�QDPH�RI�WKH�
SDUWLFLSDQW�DQG�WKH�VXEMHFW�LGHQWLILFDWLRQ�FRGH�ZLOO�EH�NHSW�LQ�D�ORFNHG�FDELQHW�RU�RIILFH�RU�LQ�DQ�
HOHFWURQLF�ILOH�VWRUHG�RQ�SDVVZRUG�SURWHFWHG�VHFXUH�FRPSXWHU�VHUYHUV�WKDW�PHHW�XQLYHUVLW\�JXLGHOLQHV���
$FFHVV�WR�VXEMHFW�LGHQWLILDEOH�LQIRUPDWLRQ�ZLOO�EH�OLPLWHG�WR�WKRVH�WKDW�UHTXLUH�WKLV�LQIRUPDWLRQ�VXFK�DV�
LQYHVWLJDWRUV�RU�RWKHUV�ZKR�KDYH�GLUHFW�FRQWDFW�ZLWK�VWXG\�VXEMHFWV��H�J���VWXG\�FRRUGLQDWRU���
�����$W�HDFK�YLVLW��VXEMHFWV�ZLOO�EH�DVNHG�LI�WKH\�DUH�H[SHULHQFLQJ�DQ\�DGYHUVH�HIIHFWV�RU�GLIILFXOWLHV�ZLWK�
WKH�VWXG\���7KH�3ULQFLSDO�,QYHVWLJDWRU�ZLOO�UHYLHZ�UHSRUWV�ZLWK�VWXG\�VWDII�WR�GHWHUPLQH�LI�FKDQJHV�DUH�
QHHGHG�WR�DQ\�RI�WKH�VWXG\�UHODWHG�SURFHGXUHV�RU�LI�WKH�VXEMHFW�KDV�V\PSWRPV�GLIILFXOWLHV�WKDW�ZRXOG�
ZDUUDQW�GLVFRQWLQXDWLRQ�IURP�WKH�VWXG\���

'DWD�$QDO\VLV�
7KH�SULPDU\�DLP�RI�WKH�SURSRVHG�VWXG\�LV�WR�FRPSDUH�FKDQJHV�LQ�HDFK�RXWFRPH�PHDVXUH��H�J���
QXPEHU�RI�FLJDUHWWHV�VPRNHG��DPRXQW�RI�H�FLJDUHWWH�XVHG��PRWLYDWLRQ�WR�TXLW�VPRNLQJ��ELRPDUNHU�
FRQFHQWUDWLRQV��VXSSRUW�IRU�D�PHQWKRO�EDQ��EHWZHHQ�WKH�IRXU�ZHHN�SHULRG�ZKHQ�VXEMHFWV�DUH�SURYLGHG�
PHQWKRO�H�FLJDUHWWHV�FRPSDUHG�ZLWK�WKH�IRXU�ZHHN�SHULRG�ZKHQ�VXEMHFWV�DUH�SURYLGHG�WREDFFR�
IODYRUHG�H�FLJDUHWWHV���$Q�DGGLWLRQDO�DLP�LV�WR�GHWHUPLQH�LI�FLJDUHWWH�W\SH��L�H���UDQGRPL]DWLRQ�WR�
PHQWKRO�YV�QRQ�PHQWKRO��PRGHUDWHV�WKH�HIIHFWV�RI�H�FLJDUHWWH�W\SH��
�����2XWFRPHV�ZLOO�EH�GHVFULEHG�XVLQJ�PHDQV�DQG�VWDQGDUG�GHYLDWLRQV��VHSDUDWHO\�IRU�HDFK�
FRPELQDWLRQ�RI�YLVLW�DQG�H[SHULPHQWDO�FRQGLWLRQ��PHQWKRO�FLJDUHWWHV�DYDLODEOH�RU�QRW��PHQWKRO�RU�QRQ�
PHQWKRO�WREDFFR�IODYRUHG�H�FLJDUHWWH����6NHZHG�YDULDEOHV�ZLOO�EH�ORJ�WUDQVIRUPHG�DQG�WKHLU�JHRPHWULF�
PHDQV�DQG�����FRQILGHQFH�LQWHUYDOV�ZLOO�EH�UHSRUWHG���+\SRWKHVLV�WHVWLQJ�ZLOO�EH�SHUIRUPHG�XVLQJ�
OLQHDU�PL[HG�PRGHOV��ZLWK�IL[HG�HIIHFWV�IRU�UDQGRPL]DWLRQ�JURXS�DQG�WLPH��DQG�D�UDQGRP�VXEMHFW�HIIHFW���
7KH�VWXG\�LV�GHVLJQHG�WR�SURYLGH�SLORW�GDWD�WR�HVWLPDWH�EURDG�WUHQGV�DQG�SDUDPHWHUV�WKDW�FDQ�EH�XVHG�



���
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WR�SODQ�ODUJHU�VWXGLHV��(QUROOLQJ�D�WRWDO�RI����VXEMHFWV�ZLWK��������DWWULWLRQ�ZRXOG�OHDYH�DW�OHDVW����
VXEMHFWV�SHU�JURXS�WR�FRPSDUH�PHQWKRO�YV��QR�PHQWKRO�FLJDUHWWHV�DOORZHG��DQG�WKRVH����FDQ�EH�
FRPSDUHG�ZLWKLQ�HDFK�JURXS�WR�WHVW�WKH�HIIHFWV�RI�H�FLJDUHWWH�IODYRU�VLQFH�DOO�VXEMHFWV�ZLOO�UHFHLYH�ERWK�
IODYRU�RSWLRQV�LQ�D�FURVVRYHU�GHVLJQ��7KLV�ZRXOG�UHVXOW�LQ�DSSUR[LPDWHO\�����SRZHU�WR�FRQFOXGH�
VLJQLILFDQFH�DW�WKH�WZR�VLGHG������OHYHO�LI�WKH�WUXH�HIIHFW�VL]H�LV������
�����7KH�UHVXOWV�RI�WKLV�VWXG\�ZLOO�EH�XVHG�WR�SODQ�IXWXUH�SURMHFWV�WKDW�ZRXOG�PRUH�GHILQLWLYHO\�DGGUHVV�
WKH�TXHVWLRQ�RI�KRZ�PHQWKRO�IODYRULQJ�LQ�H�FLJDUHWWHV�VKRXOG�EH�UHJXODWHG���7KLV�IRUPDWLYH�VWXG\�ZRXOG�
LQIRUP�IXWXUH�UHVHDUFK�E\����GHPRQVWUDWLQJ�WKH�DFFHSWDELOLW\�RI�PHQWKRO�DQG�QRQ�PHQWKRO�IODYRUHG�H�
FLJDUHWWH�XVH�LQ�WKLV�SRSXODWLRQ�����SURYLGLQJ�SLORW�GDWD�UHJDUGLQJ�KRZ�PHQWKRO�IODYRULQJ�LQ�H�FLJDUHWWHV�
DIIHFWV��LQ�WKH�SUHVHQFH�DQG�DEVHQFH�RI�D�VLPXODWHG�EDQ�RQ�PHQWKRO�FLJDUHWWHV��VPRNLQJ�FKDQJHV��
WKHUHE\�HQDEOLQJ�PRUH�LQIRUPHG�K\SRWKHVHV�WR�EH�GHYHORSHG�DQG�PRUH�DFFXUDWH�VDPSOH�VL]H�
FDOFXODWLRQV�WR�EH�SHUIRUPHG�DQG����SURYLGLQJ�LQIRUPDWLRQ�IRU�VWXG\�GHVLJQ�UHILQHPHQW��YLD�WKH�
GHVFULSWLYH�GDWD�FROOHFWHG�IURP�SDUWLFLSDQWV�UHJDUGLQJ�WKHLU�UHFRPPHQGDWLRQV�IRU�IXWXUH�VWXG\�GHVLJQV����
'DWD�DQG�5HFRUG�.HHSLQJ��
'DWD�ZLOO�EH�PDQDJHG�E\�WKH�VWXG\�FRRUGLQDWRU�V����7R�HQVXUH�FRQILGHQWLDOLW\��DOO�VXEMHFWV�ZLOO�EH�
DVVLJQHG�D�VWXG\�LGHQWLILFDWLRQ�FRGH�WR�EH�XVHG�RQ�DOO�GDWD�FROOHFWLRQ�IRUPV�H[FHSW�WKRVH�IRU�ZKLFK�XVH�
RI�SHUVRQDO�LGHQWLILHUV�LV�PDQGDWRU\��H�J���LQIRUPHG�FRQVHQW�IRUP����)RUPV�WKDW�OLQN�WKH�QDPH�RI�WKH�
SDUWLFLSDQW�DQG�WKH�VXEMHFW�LGHQWLILFDWLRQ�FRGH�ZLOO�EH�NHSW�LQ�D�ORFNHG�FDELQHW�RU�RIILFH�RU�LQ�DQ�
HOHFWURQLF�ILOH�VWRUHG�RQ�SDVVZRUG�SURWHFWHG�VHFXUH�FRPSXWHU�VHUYHUV���$FFHVV�WR�VXEMHFW�LGHQWLILDEOH�
LQIRUPDWLRQ�ZLOO�EH�OLPLWHG�WR�WKRVH�WKDW�UHTXLUH�WKLV�LQIRUPDWLRQ�VXFK�DV�VWXG\�LQYHVWLJDWRUV�RU�RWKHUV�
ZKR�KDYH�GLUHFW�FRQWDFW�ZLWK�VWXG\�VXEMHFWV��H�J���VWXG\�FRRUGLQDWRU���
�����0DQ\�RI�WKH�TXHVWLRQQDLUHV�IRU�WKLV�VWXG\�ZLOO�EH�HQWHUHG�E\�VXEMHFWV�GLUHFWO\�LQWR�D�5('&DS�
GDWDEDVH��7KLV�GDWDEDVH�LV�KRXVHG�RQ�VHFXUH�VHUYHUV�ZKLFK�DUH�RSHUDWHG�E\�WKH�8QLYHUVLW\�RI�
0LQQHVRWD�$FDGHPLF�+HDOWK�&HQWHU¶V�,QIRUPDWLRQ�6\VWHPV�JURXS��$+&�,6����$FFHVV�WR�WKH�GDWDEDVH�
ZLOO�EH�UHVWULFWHG�WR�PHPEHUV�RI�WKH�VWXG\�WHDP�E\�XVHUQDPH�DQG�SDVVZRUG��6SHFLILF�LQIRUPDWLRQ�
UHJDUGLQJ�WKH�GDWDEDVH�GHVLJQ�DQG�IHDWXUHV�FDQ�EH�IRXQG�RQ�WKH�&OLQLFDO�DQG�7UDQVODWLRQDO�6FLHQFH�
,QVWLWXWHV�ZHEVLWH��KWWS���ZZZ�FWVL�XPQ�HGX�UHVHDUFK�WRROV�VRIWZDUH�5('&DS����,Q�FLUFXPVWDQFHV�
ZKHUH�GDWD�FDQQRW�EH�HQWHUHG�LQWR�5('&DS��H�J���WKH�V\VWHP�LV�RII�OLQH�DW�WKH�WLPH�RI�WKH�YLVLW��VXEMHFW�
KDV�GLIILFXOW\�XVLQJ�D�ODSWRS�FRPSXWHU��HWF����SDSHU�IRUPV�ZLOO�EH�XVHG�LQVWHDG����
�
�

5HIHUHQFHV�
��� 'H\WRQ�/��6KDUIVWHLQ�-��+DPEXUJ�0��7REDFFR�SURGXFW�UHJXODWLRQ��D�SXEOLF�KHDOWK�DSSURDFK��
7KH�1HZ�(QJODQG�MRXUQDO�RI�PHGLFLQH�����������������������3XE0HG�30,'������������
��� )RRG��'UXJ�$GPLQLVWUDWLRQ�++6��'HHPLQJ�7REDFFR�3URGXFWV�7R�%H�6XEMHFW�WR�WKH�)HGHUDO�
)RRG��'UXJ��DQG�&RVPHWLF�$FW��DV�$PHQGHG�E\�WKH�)DPLO\�6PRNLQJ�3UHYHQWLRQ�DQG�7REDFFR�&RQWURO�
$FW��5HVWULFWLRQV�RQ�WKH�6DOH�DQG�'LVWULEXWLRQ�RI�7REDFFR�3URGXFWV�DQG�5HTXLUHG�:DUQLQJ�6WDWHPHQWV�
IRU�7REDFFR�3URGXFWV��)LQDO�UXOH��)HGHUDO�UHJLVWHU��������������������������3XE0HG�30,'��
����������
��� 736$&��7REDFFR�3URGXFWV�6FLHQWLILF�$GYLVRU\�7REDFFR���0HQWKRO�&LJDUHWWH�DQG�3XEOLF�+HDOWK��
5HYLHZ�RI�WKH�6FLHQWLILF�(YLGHQFH�DQG�5HFRPPHQGDWLRQV��������$YDLODEOH�IURP��
KWWS���ZZZ�IGD�JRY�$GYLVRU\&RPPLWWHHV�&RPPLWWHHV0HHWLQJ0DWHULDOV�7REDFFR3URGXFWV6FLHQWLILF$G
YLVRU\&RPPLWWHH�XFP�������KWP��
��� /HY\�'7��3HDUVRQ�-/��9LOODQWL�$&��%ODFNPDQ�.��9DOORQH�'0��1LDXUD�56��HW�DO��0RGHOLQJ�WKH�
IXWXUH�HIIHFWV�RI�D�PHQWKRO�EDQ�RQ�VPRNLQJ�SUHYDOHQFH�DQG�VPRNLQJ�DWWULEXWDEOH�GHDWKV�LQ�WKH�8QLWHG�
6WDWHV��$PHULFDQ�MRXUQDO�RI�SXEOLF�KHDOWK�����������������������3XE0HG�30,'������������
��� )RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��3UHOLPLQDU\�6FLHQWLILF�(YDOXDWLRQ�RI�WKH�3RVVLEOH�3XEOLF�+HDOWK�
(IIHFWV�RI�0HQWKRO�9HUVXV�1RQPHQWKRO�&LJDUHWWHV��������
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��� 2
&RQQRU�5-��%DQVDO�7UDYHUV�0��&DUWHU�/3��&XPPLQJV�.0��:KDW�ZRXOG�PHQWKRO�VPRNHUV�GR�
LI�PHQWKRO�LQ�FLJDUHWWHV�ZHUH�EDQQHG"�%HKDYLRUDO�LQWHQWLRQV�DQG�VLPXODWHG�GHPDQG��$GGLFWLRQ�
�$ELQJGRQ��(QJODQG�����������������������3XE0HG�30,'������������
��� 3HDUVRQ�-/��$EUDPV�'%��1LDXUD�56��5LFKDUGVRQ�$��9DOORQH�'0��$�EDQ�RQ�PHQWKRO�FLJDUHWWHV��
LPSDFW�RQ�SXEOLF�RSLQLRQ�DQG�VPRNHUV
�LQWHQWLRQ�WR�TXLW��$PHULFDQ�MRXUQDO�RI�SXEOLF�KHDOWK��
�������������H��������3XE0HG�30,'������������
��� 3URJUHVVLYH�*URFHU��(OHFWURQLF�FLJDUHWWHV��H�FLJDUHWWHV��GROODU�VDOHV�LQ�WKH�8QLWHG�6WDWHV�LQ�������
E\�FKDQQHO��LQ�PLOOLRQ�8�6��GROODUV��>-XO\���������@��$YDLODEOH�IURP��
KWWS���ZZZ�VWDWLVWD�FRP�VWDWLVWLFV��������XV�H�FLJDUHWWHV�GROODU�VDOHV�E\�FKDQQHO��������
��� +HU]RJ�%��86�WREDFFR�WUHQGV��'LVUXSWLYH�LQQRYDWLRQ�VKRXOG�GULYH�RXWVL]HG�JURZWK���>-XO\�����
����@��$YDLODEOH�IURP��KWWS���ZZZ�HFLJDUHWWH�SROLWLFV�FRP�ILOHV�:)�'DOODV0DUFK�����SSW��
���� =KX�6+��6XQ�-<��%RQQHYLH�(��&XPPLQV�6(��*DPVW�$��<LQ�/��HW�DO��)RXU�KXQGUHG�DQG�VL[W\�
EUDQGV�RI�H�FLJDUHWWHV�DQG�FRXQWLQJ��LPSOLFDWLRQV�IRU�SURGXFW�UHJXODWLRQ��7REDFFR�FRQWURO����������
6XSSO���LLL�����GRL����������WREDFFRFRQWURO��������������3XE0HG�30,'������������3XE0HG�&HQWUDO�
30&,'��30&���������
���� &OHDU:D\�0LQQHVRWD�DQG�0LQQHVRWD�'HSDUWPHQW�RI�+HDOWK��7REDFFR�8VH�LQ�0LQQHVRWD�������
8SGDWH��0LQQHDSROLV��01������
���� )DUVDOLQRV�.(��5RPDJQD�*��7VLDSUDV�'��.\U]RSRXORV�6��6S\URX�$��9RXGULV�9��,PSDFW�RI�
IODYRXU�YDULDELOLW\�RQ�HOHFWURQLF�FLJDUHWWH�XVH�H[SHULHQFH��DQ�LQWHUQHW�VXUYH\��,QWHUQDWLRQDO�MRXUQDO�RI�
HQYLURQPHQWDO�UHVHDUFK�DQG�SXEOLF�KHDOWK�����������������������GRL����������LMHUSK����������
3XE0HG�30,'������������3XE0HG�&HQWUDO�30&,'��30&���������
���� 3RORVD�5��&DSRQQHWWR�3��0DJOLD�0��0RUMDULD�-%��5XVVR�&��6XFFHVV�UDWHV�ZLWK�QLFRWLQH�SHUVRQDO�
YDSRUL]HUV��D�SURVSHFWLYH���PRQWK�SLORW�VWXG\�RI�VPRNHUV�QRW�LQWHQGLQJ�WR�TXLW��%0&�SXEOLF�KHDOWK��
��������������GRL�����������������������������3XE0HG�30,'������������3XE0HG�&HQWUDO�30&,'��
30&���������
���� 3RORVD�5��&DSRQQHWWR�3��0RUMDULD�-%��3DSDOH�*��&DPSDJQD�'��5XVVR�&��(IIHFW�RI�DQ�HOHFWURQLF�
QLFRWLQH�GHOLYHU\�GHYLFH��H�&LJDUHWWH��RQ�VPRNLQJ�UHGXFWLRQ�DQG�FHVVDWLRQ��D�SURVSHFWLYH���PRQWK�SLORW�
VWXG\��%0&�SXEOLF�KHDOWK���������������GRL����������������������������3XE0HG�30,'������������
3XE0HG�&HQWUDO�30&,'��30&���������
���� $GULDHQV�.��9DQ�*XFKW�'��'HFOHUFN�3��%DH\HQV�)��(IIHFWLYHQHVV�RI�WKH�HOHFWURQLF�FLJDUHWWH��$Q�
HLJKW�ZHHN�)OHPLVK�VWXG\�ZLWK�VL[�PRQWK�IROORZ�XS�RQ�VPRNLQJ�UHGXFWLRQ��FUDYLQJ�DQG�H[SHULHQFHG�
EHQHILWV�DQG�FRPSODLQWV��,QWHUQDWLRQDO�MRXUQDO�RI�HQYLURQPHQWDO�UHVHDUFK�DQG�SXEOLF�KHDOWK��
����������������������GRL����������LMHUSK�����������3XE0HG�30,'������������3XE0HG�&HQWUDO�
30&,'��30&���������
���� 'DZNLQV�/��.LPEHU�&��3XZDQHVDUDVD�<��6RDU�.��)LUVW��YHUVXV�VHFRQG�JHQHUDWLRQ�HOHFWURQLF�
FLJDUHWWHV��SUHGLFWRUV�RI�FKRLFH�DQG�HIIHFWV�RQ�XUJH�WR�VPRNH�DQG�ZLWKGUDZDO�V\PSWRPV��$GGLFWLRQ�
�$ELQJGRQ��(QJODQG�����������������������GRL����������DGG��������3XE0HG�30,'������������
���� 6SLQGOH�75��%UHODQG�$%��.DUDRJKODQLDQ�19��6KLKDGHK�$/��(LVVHQEHUJ�7��3UHOLPLQDU\�UHVXOWV�
RI�DQ�H[DPLQDWLRQ�RI�HOHFWURQLF�FLJDUHWWH�XVHU�SXII�WRSRJUDSK\��WKH�HIIHFW�RI�D�PRXWKSLHFH�EDVHG�
WRSRJUDSK\�PHDVXUHPHQW�GHYLFH�RQ�SODVPD�QLFRWLQH�DQG�VXEMHFWLYH�HIIHFWV��1LFRWLQH�7RE�5HV��
������������������GRL����������QWU�QWX�����3XE0HG�30,'������������
���� %XOOHQ�&��0F5REELH�+��7KRUQOH\�6��*ORYHU�0��/LQ�5��/DXJHVHQ�0��(IIHFW�RI�DQ�HOHFWURQLF�
QLFRWLQH�GHOLYHU\�GHYLFH��H�FLJDUHWWH��RQ�GHVLUH�WR�VPRNH�DQG�ZLWKGUDZDO��XVHU�SUHIHUHQFHV�DQG�QLFRWLQH�
GHOLYHU\��UDQGRPLVHG�FURVV�RYHU�WULDO��7REDFFR�FRQWURO���������������������GRL��
��������WF��������������3XE0HG�30,'������������
���� 'DZNLQV�/��&RUFRUDQ�2��$FXWH�HOHFWURQLF�FLJDUHWWH�XVH��QLFRWLQH�GHOLYHU\�DQG�VXEMHFWLYH�HIIHFWV�
LQ�UHJXODU�XVHUV��3V\FKRSKDUPDFRORJ\���������������������GRL����������V������������������3XE0HG�
30,'������������



���
�

���� 'DZNLQV�/��7XUQHU�-��&URZH�(��1LFRWLQH�GHULYHG�IURP�WKH�HOHFWURQLF�FLJDUHWWH�LPSURYHV�WLPH�
EDVHG�SURVSHFWLYH�PHPRU\�LQ�DEVWLQHQW�VPRNHUV��3V\FKRSKDUPDFRORJ\����������������������GRL��
��������V������������������3XE0HG�30,'������������
���� 5LFKDUGV�&��(LVFKHQ�6��-RVHSK�$��'
6LOYD�-��*DLOODUG�3��2NX\HPL�.��$�3LORW�3URGXFW�3UHIHUHQFH�
6WXG\�RI�(OHFWURQLF�&LJDUHWWHV�DQG�1LFRWLQH�*XP�DV�3RWHQWLD�O�6PRNLQJ�&HVVDWLRQ�$LGV�IRU�$IULFDQ�
$PHULFDQ�0HQWKRO�6PRNHUV��7REDFFR�5HJXODWRU\�6FLHQFH��������������������GRL��
���������756��������
���� 2QFNHQ�&$��/LWW�0'��0F/DXJKOLQ�/'��%XUNL�1$��1LFRWLQH�FRQFHQWUDWLRQV�ZLWK�HOHFWURQLF�
FLJDUHWWH�XVH��HIIHFWV�RI�VH[�DQG�IODYRU��1LFRWLQH�7RE�5HV��������������������GRL����������QWU�QWX�����
3XE0HG�30,'������������
���� .RWO\DU�0��0LOOV�$0��6KDQOH\�5��2NX\HPL�.6��5REHO�.��+DWVXNDPL�'.��6PRNHU�5HVSRQVH�WR�
D�6LPXODWHG�%DQ�RI�0HQWKRO�&LJDUHWWHV��$�3LORW�6WXG\��7REDFFR�5HJXODWRU\�6FLHQFH����������������
����GRL�����������756��������
���� :LQLFNRII�-3��0F0LOOHQ�5&��9DOORQH�'0��3HDUVRQ�-/��7DQVNL�6(��'HPSVH\�-+��HW�DO��86�
DWWLWXGHV�DERXW�EDQQLQJ�PHQWKRO�LQ�FLJDUHWWHV��UHVXOWV�IURP�D�QDWLRQDOO\�UHSUHVHQWDWLYH�VXUYH\��
$PHULFDQ�MRXUQDO�RI�SXEOLF�KHDOWK����������������������3XE0HG�30,'������������
���� '
6LOYD�-��$PDWR�0��%R\OH�5*��4XLWWLQJ�DQG�6ZLWFKLQJ��0HQWKRO�6PRNHUV
�5HVSRQVHV�WR�D�
0HQWKRO�%DQ��7REDFFR�5HJXODWRU\�6FLHQFH�������������������GRL�����������756��������
���� :DFNRZVNL�2$��'HOQHYR�&'��3HDUVRQ�-/��6ZLWFKLQJ�WR�(�&LJDUHWWHV�LQ�WKH�(YHQW�RI�D�0HQWKRO�
&LJDUHWWH�%DQ��1LFRWLQH�7RE�5HV����������������������GRL����������QWU�QWY�����3XE0HG�30,'��
����������3XE0HG�&HQWUDO�30&,'��30&���������
���� =\RXG�6+��$O�-DEL�6:��6ZHLOHK�:0��:RUOGZLGH�UHVHDUFK�SURGXFWLYLW\�LQ�WKH�ILHOG�RI�
HOHFWURQLF�FLJDUHWWH��D�ELEOLRPHWULF�DQDO\VLV��%0&�SXEOLF�KHDOWK���������������GRL���������������
�������������3XE0HG�30,'������������3XE0HG�&HQWUDO�30&,'��30&���������
���� )DUVDOLQRV�.(��6S\URX�$��7VLPRSRXORX�.��6WHIRSRXORV�&��5RPDJQD�*��9RXGULV�9��1LFRWLQH�
DEVRUSWLRQ�IURP�HOHFWURQLF�FLJDUHWWH�XVH��FRPSDULVRQ�EHWZHHQ�ILUVW�DQG�QHZ�JHQHUDWLRQ�GHYLFHV��
6FLHQWLILF�UHSRUWV���������������GRL����������VUHS�������3XE0HG�30,'������������3XE0HG�&HQWUDO�
30&,'��30&���������
���� &UDYHU�5��9XVH�RYHUZKHOPLQJ�H�FLJ�FRPSHWLWLRQ��:LQVWRQ�6DOHP�-RXUQDO�������0D\�����������
���� (WWHU�-)��/HYHOV�RI�VDOLYD�FRWLQLQH�LQ�HOHFWURQLF�FLJDUHWWH�XVHUV��$GGLFWLRQ��$ELQJGRQ��(QJODQG���
�������������������GRL����������DGG��������3XE0HG�30,'������������
���� (WWHU�-)��%XOOHQ�&��(OHFWURQLF�FLJDUHWWH��XVHUV�SURILOH��XWLOL]DWLRQ��VDWLVIDFWLRQ�DQG�SHUFHLYHG�
HIILFDF\��$GGLFWLRQ��$ELQJGRQ��(QJODQG�������������������������GRL����������M������
����������������[��3XE0HG�30,'������������
�
�
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&216(17�)250
0HQWKRO�)ODYRUHG�(�&LJDUHWWH�8VH�'XULQJ�D�6LPXODWHG�%DQ�RI�0HQWKRO�&LJDUHWWHV

<RX�DUH�LQYLWHG�WR�EH�LQ�D�UHVHDUFK�VWXG\�WR�GHWHUPLQH�KRZ�PHQWKRO�IODYRULQJ�LQ�FLJDUHWWHV�DQG�LQ�
H�FLJDUHWWHV�DIIHFWV�VPRNLQJ�SDWWHUQV���<RX�ZHUH�VHOHFWHG�DV�D�SRVVLEOH�SDUWLFLSDQW�EHFDXVH�\RX�
DUH�DQ�$IULFDQ�$PHULFDQ�VPRNHU�RI�PHQWKRO�FLJDUHWWHV���:H�DVN�WKDW�\RX�UHDG�WKLV�IRUP�DQG�DVN�
DQ\�TXHVWLRQV�\RX�PD\�KDYH�EHIRUH�DJUHHLQJ�WR�EH�LQ�WKH�VWXG\�

7KLV�VWXG\�LV�EHLQJ�FRQGXFWHG�E\�0LFKDHO�.RWO\DU��3KDUP'�LQ�WKH�8QLYHUVLW\�RI�0LQQHVRWD�
&ROOHJH�RI�3KDUPDF\���,W�LV�EHLQJ�IXQGHG�E\�&OHDU:D\�0LQQHVRWD����

)RU�TXHVWLRQV�DERXW�UHVHDUFK�DSSRLQWPHQWV��WKH�UHVHDUFK�VWXG\��UHVHDUFK�UHVXOWV��RU�RWKHU�
FRQFHUQV��FDOO�WKH�VWXG\�WHDP�DW��

5HVHDUFKHU�
0LFKDHO�.RWO\DU��3KDUP'
3KRQH�1XPEHU��������������
(PDLO�$GGUHVV��NRWO\���#XPQ�HGX�

6WXG\�6WDII
6KHHQD�'XIUHVQH
������������
JDKP[���#XPQ�HGX�

6WXG\�3XUSRVH�
7KH�SXUSRVH�RI�WKLV�VWXG\�LV�WR�GHWHUPLQH�KRZ�PHQWKRO�IODYRULQJ�LQ�FLJDUHWWHV�DQG�H�FLJDUHWWHV�
DIIHFWV�KRZ�VPRNHUV�XVH�WKHVH�SURGXFWV���0HQWKRO�FLJDUHWWHV�DUH�VPRNHG�E\�D�ORW�RI�SHRSOH��DQG�
QRZ�WKDW�H�FLJDUHWWHV�DUH�EHFRPLQJ�PRUH�SRSXODU�D�ORW�RI�SHRSOH�DUH�XVLQJ�PHQWKRO�IODYRUHG�H�
FLJDUHWWHV���6HYHUDO�\HDUV�DJR��WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��EDQQHG�WKH�DGGLWLRQ�RI�
IUXLW�RU�FDQG\�IODYRUV�WR�FLJDUHWWHV�EXW�GLG�QRW�EDQ�PHQWKRO���(�FLJDUHWWHV�DUH�FXUUHQWO\�DYDLODEOH�
LQ�PDQ\�IODYRUV�LQFOXGLQJ�PHQWKRO���,Q�WKH�IXWXUH�LW�LV�SRVVLEOH�WKDW�WKH�)'$�PD\�ZDQW�WR�EDQ�
PHQWKRO�LQ�HLWKHU�FLJDUHWWHV��H�FLJDUHWWHV�RU�ERWK��EXW�UHVHDUFK�LV�QHHGHG�WR�GHWHUPLQH�ZKDW�HIIHFW�
EDQQLQJ�PHQWKRO�PLJKW�KDYH���7KH�DLP�RI�WKLV�VWXG\�LV�WR�FROOHFW�LQIRUPDWLRQ�UHJDUGLQJ�KRZ�
VPRNHUV�RI�PHQWKRO�FLJDUHWWHV�DUH�OLNHO\�WR�DGMXVW�WKHLU�XVH�RI�WREDFFR�SURGXFWV�LI�PHQWKRO�
IODYRULQJ�ZDV�DYDLODEOH�RQO\�IRU�H�FLJDUHWWH��RQO\�IRU�FLJDUHWWHV��IRU�ERWK��RU�LI�PHQWKRO�ZDV�QRW�
DYDLODEOH�IRU�HLWKHU�SURGXFW���7KLV�LQFOXGHV�ILQGLQJ�RXW�LQIRUPDWLRQ�VXFK�DV�KRZ�PXFK�RI�HDFK�
SURGXFW�VPRNHUV�ZRXOG�XVH�DQG�KRZ�OHYHOV�RI�VXEVWDQFHV�IRXQG�LQ�WKH�XULQH�RI�VPRNHUV�DUH�
DIIHFWHG��

6WXG\�3URFHGXUHV�
,I�\RX�DJUHH�WR�EH�LQ�WKLV�VWXG\�ZH�DVN�WKDW�\RX�GR�WKH�IROORZLQJ�WKLQJV�
6FUHHQLQJ�9LVLW��'XULQJ�WKH�ILUVW�YLVLW�WKH�VWXG\�ZLOO�EH�H[SODLQHG�WR�\RX�DQG�DQ\�TXHVWLRQV�WKDW�
\RX�KDYH�ZLOO�EH�DQVZHUHG���,I�\RX�DUH�LQWHUHVWHG�LQ�HQUROOLQJ�LQ�WKLV�VWXG\��ZH�ZLOO�WKHQ�DVVHVV�
ZKHWKHU�\RX�DUH�HOLJLEOH���7KLV�DVVHVVPHQW�ZLOO�LQYROYH�XV�DVNLQJ�TXHVWLRQV�UHJDUGLQJ�\RXU�
VPRNLQJ��PHGLFDO�DQG�SV\FKLDWULF�KLVWRU\���:H�ZLOO�PHDVXUH�WKH�DPRXQW�RI�FDUERQ�PRQR[LGH�\RX�
H[KDOH�DQG�\RX�ZLOO�DOVR�EH�JLYHQ�D�QXPEHU�RI�IRUPV�WR�FRPSOHWH��,I�IHPDOH��\RX�ZLOO�KDYH�D�
XULQH�SUHJQDQF\�WHVW��,I�\RX�DUH�HOLJLEOH�IRU�WKH�VWXG\��\RX�ZLOO�EH�VFKHGXOHG�IRU�WKH�QH[W�YLVLW���
:H�H[SHFW�WKH�VFUHHQLQJ�YLVLW�WR�ODVW�EHWZHHQ���DQG���KRXUV��
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(YDOXDWLRQ�9LVLWV���$�WRWDO�RI�ILYH�YLVLWV�ZLOO�EH�VFKHGXOHG�DERXW���ZHHNV�DSDUW���(DFK�YLVLW�LV�
H[SHFWHG�WR�ODVW�DERXW�ò�KRXU���$W�WKH�ILUVW�RI�WKHVH�YLVLWV��ZKLFK�ZH�ZLOO�FDOO�WKH�EDVHOLQH�YLVLW��
\RX�ZLOO�EH�DVVLJQHG�WR�D�JURXS�WKDW�HLWKHU�VLPXODWHV�D�EDQ�RQ�PHQWKRO�FLJDUHWWHV��RU�GRHV�QRW�
VLPXODWH�D�EDQ���7KH�DVVLJQPHQW�ZLOO�EH�UDQGRP��OLNH�E\�WKH�IOLS�RI�D�FRLQ���,I�\RX�DUH�DVVLJQHG�WR�
WKH�QRQ�PHQWKRO�FLJDUHWWH�JURXS��\RX�ZLOO�EH�DVNHG�WR�QRW�VPRNH�PHQWKRO�IODYRUHG�FLJDUHWWHV�
XQWLO�WKH�ODVW�HYDOXDWLRQ�YLVLW�ZKLFK�ZLOO�EH�DERXW���ZHHNV�ODWHU���,I�\RX�DUH�DVVLJQHG�WR�WKH�
PHQWKRO�FLJDUHWWH�JURXS��\RX�FDQ�FRQWLQXH�WR�VPRNH�PHQWKRO�FLJDUHWWHV���$W�WKH�EDVHOLQH�YLVLW�\RX�
ZLOO�UHFHLYH�DQ�H�FLJDUHWWH�DQG�D�VXSSO\�RI�HLWKHU�PHQWKRO�IODYRUHG�RU�WREDFFR�IODYRUHG�FDUWULGJHV�
WR�EH�XVHG�ZLWK�WKH�H�FLJDUHWWH���7KH�IODYRU�\RX�JHW��HLWKHU�PHQWKRO�RU�WREDFFR�IODYRU��ZLOO�EH�
UDQGRPO\�DVVLJQHG���$W�WKH�ZHHN���YLVLW��\RX�ZLOO�UHFHLYH�D�VXSSO\�RI�WKH�RWKHU�IODYRU�
�IRU�H[DPSOH��LI�\RX�UHFHLYH�PHQWKRO�IODYRUHG�FDUWULGJHV�DW�WKH�EDVHOLQH�YLVLW�WKHQ�\RX�ZLOO�
UHFHLYH�WREDFFR�IODYRUHG�FDUWULGJHV�RU�YLFH�YHUVD����$W�WKH�ZHHN���DQG�ZHHN���YLVLWV��\RX�ZLOO�
KDYH�DQ�RSWLRQ�RI�UHFHLYLQJ�DGGLWLRQDO�H�FLJDUHWWH�FDUWULGJHV��UHFHLYLQJ�FDVK�RU�UHFHLYLQJ�D�
FRPELQDWLRQ�RI�ERWK�H�FLJDUHWWHV�DQG�FDVK��LQ�ZKLFK�FDVH�\RX�ZRXOG�UHFHLYH�OHVV�RI�HDFK����
7R�WKH�EDVHOLQH��ZHHN���DQG�ZHHN���YLVLWV��\RX�ZLOO�EULQJ�\RXU�ILUVW�PRUQLQJ�XULQH�FROOHFWHG�RQ�
WKH�GD\�RI�WKH�YLVLW�IURP�ZKLFK�ZH�ZLOO�PHDVXUH�VXEVWDQFHV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�PHQWKRO�
DQG�QRQ�PHQWKRO�FLJDUHWWHV�DQG�H�FLJDUHWWHV���:H�ZLOO�SURYLGH�VXSSOLHV�IRU�\RX�WR�XVH�WR�FROOHFW�
\RXU�XULQH���7R�HDFK�YLVLW�\RX�ZLOO�EULQJ�LQ�D�WREDFFR�XVH�GLDU\�ZKHUH�\RX�ZLOO�NHHS�WUDFN�RI�DOO�
WKH�FLJDUHWWHV�\RX�VPRNH��HDFK�WLPH�\RX�XVH�H�FLJDUHWWHV��DQG�HDFK�WLPH�\RX�XVH�DQ\�RWKHU�
WREDFFR�RU�QLFRWLQH�FRQWDLQLQJ�SURGXFWV���$GGLWLRQDOO\��\RX�ZLOO�QHHG�WR�EULQJ�LQ�\RXU�H�FLJDUHWWH�
DQG�DQ\�UHPDLQLQJ�FDUWULGJHV�\RX�KDYH�OHIW�WR�HDFK�YLVLW���$W�HDFK�YLVLW�ZH�ZLOO�FROOHFW�D�EUHDWK�
VDPSOH�WR�PHDVXUH�WKH�DPRXQW�RI�FDUERQ�PRQR[LGH�LQ�\RXU�EUHDWK�DQG�\RX�ZLOO�FRPSOHWH�D�
QXPEHU�RI�TXHVWLRQQDLUHV
)ROORZ�XS�9LVLW��7KH�ILQDO�YLVLW�ZLOO�RFFXU�DSSUR[LPDWHO\����ZHHNV�DIWHU�\RXU�EDVHOLQH�YLVLW���
%HWZHHQ�WKH�ZHHN���DQG�ZHHN����YLVLW��ZH�ZLOO�QRW�SURYLGH�H�FLJDUHWWHV�DQG�\RX�DUH�IUHH�WR�
VPRNH�HLWKHU�PHQWKRO�RU�QRQ�PHQWKRO�FLJDUHWWHV��7R�WKLV�YLVLW��ZH�ZLOO�DVN�\RX�WR�EULQJ�LQ�\RXU�
ILUVW�PRUQLQJ�XULQH�DQG�\RXU�WREDFFR�XVH�GLDU\���$V�DW�SUHYLRXV�YLVLWV��ZH�ZLOO�FROOHFW�D�EUHDWK�
VDPSOH�WR�PHDVXUH�WKH�DPRXQW�RI�FDUERQ�PRQR[LGH�LQ�\RXU�EUHDWK�DQG�\RX�ZLOO�FRPSOHWH�D�
QXPEHU�RI�TXHVWLRQQDLUHV���
,Q�WRWDO�WKHUH�DUH���YLVLWV��D�VFUHHQLQJ�YLVLW����HYDOXDWLRQ�YLVLWV�DQG���IROORZ�XS�YLVLW��DQG�VHYHUDO�
VFKHGXOHG�FDOOV�LQ�EHWZHHQ�YLVLWV�GXULQJ�WKH�VWXG\��

5LVNV�RI�6WXG\�3DUWLFLSDWLRQ�
8VH�RI�WREDFFR�SURGXFWV��LQFOXGLQJ�H�FLJDUHWWHV��LV�EDG�IRU�\RXU�KHDOWK���,I�\RX�DUH�LQWHUHVWHG�LQ�
TXLWWLQJ�VPRNLQJ�DW�DQ\�WLPH�GXULQJ�WKH�VWXG\��\RX�DUH�IUHH�WR�GR�VR�DQG�ZH�FDQ�SURYLGH�
LQIRUPDWLRQ�WR�\RX�DERXW�WKH�4XLW3ODQ�VHUYLFHV�ZKLFK�FDQ�KHOS�\RX�TXLW�VPRNLQJ���
6LQFH�H�FLJDUHWWHV�FRQWDLQ�QLFRWLQH��LW�LV�SRVVLEOH�WKDW�LI�\RX�XVH�WRR�PXFK�\RX�FDQ�KDYH�
V\PSWRPV�VXFK�DV�QDXVHD��YRPLWLQJ��GL]]LQHVV��ZHDNQHVV�DQG�UDSLG�KHDUWEHDW���$GGLWLRQDOO\��LW�LV�
SRVVLEOH�WKDW�XVH�RI�WKH�H�FLJDUHWWH�FDQ�FDXVH�WKURDW�LUULWDWLRQ���6LQFH�WKH�H�FLJDUHWWH�LV�D�EDWWHU\�
SRZHUHG�HOHFWURQLF�GHYLFH��PDOIXQFWLRQV�DUH�SRVVLEOH��,W�LV�LPSRUWDQW�WR�NHHS�WKH�H�FLJDUHWWH�
SURGXFW�DQG�FDUWULGJHV�DZD\�IURP�SHWV�DQG�FKLOGUHQ���$V�ZLWK�DQ\�SURGXFW��WKHUH�LV�D�ULVN�WKDW�
XQDQWLFLSDWHG�HIIHFWV�IURP�XVLQJ�WKH�H�FLJDUHWWH�PD\�RFFXU���
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7KHUH�KDYH�EHHQ�UHFHQW�UHSRUWV�RI�VHL]XUHV�DQG�EUHDWKLQJ�SUREOHPV�RFFXUULQJ�LQ�SHRSOH�ZKR�XVH�
H�FLJDUHWWHV��7KHVH�FDVHV�DUH�EHLQJ�LQYHVWLJDWHG�DQG�DW�WKLV�WLPH�LW�LV�QRW�NQRZQ�KRZ�FRPPRQ�
WKHVH�SUREOHPV�DUH�RU�ZKDW�LV�FDXVLQJ�WKHP���6LQFH�PDQ\�RI�WKH�FDVHV�RI�EUHDWKLQJ�SUREOHPV�
RFFXUUHG�LQ�LQGLYLGXDOV�XVLQJ�H�FLJDUHWWHV�SURGXFWV�ZLWK�OLTXLGV�WKDW�FRQWDLQ�FDQQDELQRLG�SURGXFWV�
VXFK�DV�7+&��LW�LV�OLNHO\�WKDW�WKH�ULVN�LV�GXH�WR�SHRSOH�DGGLQJ�VXEVWDQFHV�WR�H�OLTXLGV�WKDW�ZHUH�QRW�
LQWHQGHG�E\�WKH�PDQXIDFWXUHU���,W�LV�WKHUHIRUH�YHU\�LPSRUWDQW�WKDW�\RX�QRW�DGG�DQ\WKLQJ�WR�
WKH�H�OLTXLGV�SURYLGHG�RU�DOWHU�WKH�SURGXFW�LQ�DQ\�ZD\���

1RW�VPRNLQJ�PHQWKRO�FLJDUHWWHV��SURYLGLQJ�XULQH�DQG�SURYLGLQJ�D�EUHDWK�VDPSOH�DUH�QRW�H[SHFWHG�
WR�EH�DVVRFLDWHG�ZLWK�DQ\�ULVNV���'XULQJ�WKH�YLVLWV��\RX�ZLOO�EH�DVNHG�VRPH�SHUVRQDO�TXHVWLRQV�
DERXW�\RXU�PHGLFDO�DQG�SV\FKLDWULF�KLVWRU\���<RX�DUH�IUHH�WR�QRW�DQVZHU�DQ\�TXHVWLRQV�WKDW�\RX
DUH�QRW�FRPIRUWDEOH�ZLWK��DOWKRXJK�ZH�PD\�QHHG�FHUWDLQ�LQIRUPDWLRQ�LQ�RUGHU�WR�GHWHUPLQH�WKDW�
\RX�TXDOLI\�IRU�WKLV�VWXG\�DQG�\RX�PD\�EH�H[FOXGHG�LI�ZH�GR�QRW�KDYH�HQRXJK�LQIRUPDWLRQ�WR�
GHWHUPLQH�\RXU�HOLJLELOLW\���

%HQHILWV�RI�6WXG\�3DUWLFLSDWLRQ�
7KHUH�DUH�QR�GLUHFW�EHQHILWV�WR�SDUWLFLSDWLQJ�LQ�WKLV�VWXG\�

$OWHUQDWLYHV�WR�6WXG\�3DUWLFLSDWLRQ�
7KH�DOWHUQDWLYH�WR�SDUWLFLSDWLQJ�LQ�WKLV�VWXG\�LV�WR�QRW�SDUWLFLSDWH��

6WXG\�&RVWV�&RPSHQVDWLRQ�
<RX�ZLOO�UHFHLYH��������IRU�WKH�VFUHHQLQJ�YLVLW��WKH�EDVHOLQH�YLVLW��DQG�WKH�IROORZLQJ���YLVLWV��,I�
\RX�DWWHQG�DOO�RI�\RXU�YLVLWV�DQG�IROORZ�DOO�VWXG\�SURFHGXUHV�\RX�ZLOO�UHFHLYH�D�����ERQXV��,Q�WRWDO�
WKLV�PHDQV�WKDW�\RX�FDQ�HDUQ�XS�WR������IRU�WKH�HQWLUH�VWXG\���<RX�FDQ�DGGLWLRQDOO\�EH�SDLG�XS�WR�
����LI�\RX�FKRRVH�FDVK�ZKHQ�JLYHQ�WKH�RSWLRQ�WR�FKRRVH�H�FLJDUHWWH�FDUWULGJHV�RU�FDVK���3D\PHQW�
IRU�YLVLWV�ZLOO�RFFXU�YLD�SUH�SDLG�JLIW�FDUGV�SURYLGHG�DW�WKH�HQG�RI�HDFK�YLVLW���7KH�ERQXV�SD\PHQW�
ZLOO�EH�SURYLGHG�DW�WKH�ODVW�YLVLW���,I�\RX�WDNH�SXEOLF�WUDQVSRUWDWLRQ�\RX�ZLOO�EH�SURYLGHG�ZLWK�WZR�
WRNHQV�SHU�YLVLW�VWDUWLQJ�DW�WKH�EDVHOLQH�YLVLW�DQG�LI�\RX�GULYH�\RX�ZLOO�EH�SURYLGHG�SDUNLQJ��\RX�
PXVW�KRZHYHU�SDUN�LQ�WKH�GHVLJQDWHG�VSRWV����,I�WRWDO�SD\PHQW�IURP�WKH�8QLYHUVLW\�LQ�D�FDOHQGDU�
\HDU�H[FHHGV�������WKLV�ZLOO�WULJJHU�WKH�QHHG�IRU�D������WD[�IRUP���:H�ZLOO�WKHUHIRUH�DVN�\RX�WR�
FRPSOHWH�D�:���IRUP�DW�WKH�EDVHOLQH�YLVLW�

3D\PHQW�ZLOO�EH�PDGH�XVLQJ�D�SUH�SDLG�GHELW�FDUG�FDOOHG�*UHHQSKLUH�&OLQ&DUG��,W�ZRUNV�OLNH�D�
EDQN�GHELW�FDUG��:H�ZLOO�JLYH�\RX�D�GHELW�FDUG�DQG�HDFK�WLPH�\RX�UHFHLYH�D�SD\PHQW�IRU�
SDUWLFLSDWLRQ�LQ�WKLV�VWXG\��WKH�PRQH\�ZLOO�EH�DGGHG�WR�WKH�FDUG�DIWHU�HDFK�FRPSOHWHG�YLVLW��

<RX�PD\�XVH�WKLV�FDUG�DW�DQ\�VWRUH�WKDW�DFFHSWV�0DVWHU&DUG�RU�\RX�FDQ�XVH�D�EDQN�PDFKLQH�WR�
UHPRYH�FDVK��+RZHYHU��WKHUH�PD\�EH�IHHV�GUDZQ�DJDLQVW�WKH�EDODQFH�RI�WKH�FDUG�IRU�FDVK�
ZLWKGUDZDOV��$70�XVH��DQG�LQDFWLYLW\��QR�XVH�IRU���PRQWKV���:H�ZLOO�JLYH�\RX�WKH�&OLQ&DUG�
)UHTXHQWO\�$VNHG�4XHVWLRQV�LQIRUPDWLRQ�VKHHW�WKDW�DQVZHUV�FRPPRQ�TXHVWLRQV�DERXW�WKH�GHELW�
FDUG��<RX�ZLOO�DOVR�UHFHLYH�OHWWHUV�ZLWK�DGGLWLRQDO�LQIRUPDWLRQ�RQ�KRZ�\RX�FDQ�XVH�WKLV�FDUG�DQG�
ZKR�WR�FDOO�LI�\RX�KDYH�DQ\�TXHVWLRQV��%H�VXUH�WR�UHDG�WKHVH�OHWWHUV��LQFOXGLQJ�WKH�FDUGKROGHU�
DJUHHPHQW��IRU�GHWDLOV�DERXW�IHHV��
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7KH�GHELW�FDUG�V\VWHP�LV�DGPLQLVWHUHG�E\�DQ�RXWVLGH�FRPSDQ\��7KH�FRPSDQ\��*UHHQSKLUH��ZLOO�EH�
JLYHQ�\RXU�QDPH��7KH\�ZLOO�XVH�WKLV�LQIRUPDWLRQ�RQO\�DV�SDUW�RI�WKH�SD\PHQW�V\VWHP��<RXU�
LQIRUPDWLRQ�ZLOO�QRW�EH�XVHG�IRU�DQ\�RWKHU�SXUSRVHV�DQG�ZLOO�QRW�EH�JLYHQ�RU�VROG�WR�DQ\�RWKHU�
FRPSDQ\��*UHHQSKLUH�ZLOO�QRW�UHFHLYH�DQ\�LQIRUPDWLRQ�DERXW�\RXU�KHDOWK�VWDWXV�RU�WKH�VWXG\�LQ�
ZKLFK�\RX�DUH�SDUWLFLSDWLQJ�

5HVHDUFK�5HODWHG�,QMXU\�
,Q�WKH�HYHQW�WKDW�WKLV�UHVHDUFK�DFWLYLW\�UHVXOWV�LQ�DQ�LQMXU\��WUHDWPHQW�ZLOO�EH�DYDLODEOH��LQFOXGLQJ�
ILUVW�DLG��HPHUJHQF\�WUHDWPHQW�DQG�IROORZ�XS�FDUH�DV�QHHGHG��&DUH�IRU�VXFK�LQMXULHV�ZLOO�EH�ELOOHG�
LQ�WKH�RUGLQDU\�PDQQHU��WR�\RX�RU�\RXU�LQVXUDQFH�FRPSDQ\���,I�\RX�WKLQN�WKDW�\RX�KDYH�VXIIHUHG�D�
UHVHDUFK�UHODWHG�LQMXU\�OHW�WKH�VWXG\�SK\VLFLDQV�NQRZ�ULJKW�DZD\�

&RQILGHQWLDOLW\�
7KH�UHFRUGV�RI�WKLV�VWXG\�ZLOO�EH�NHSW�SULYDWH���,Q�DQ\�SXEOLFDWLRQV�RU�SUHVHQWDWLRQV��ZH�ZLOO�QRW�
LQFOXGH�DQ\�LQIRUPDWLRQ�WKDW�ZLOO�PDNH�LW�SRVVLEOH�WR�LGHQWLI\�\RX�DV�D�VXEMHFW���<RXU�UHFRUG�IRU�
WKH�VWXG\��KRZHYHU��PD\�EH�UHYLHZHG�E\�GHSDUWPHQWV�DW�WKH�8QLYHUVLW\��WKH�IXQGHUV�RI�WKLV�VWXG\�
RU�RWKHUV�ZKR�KDYH�DSSURSULDWH�UHJXODWRU\�RYHUVLJKW���6LQFH�WKLV�VWXG\�LV�EHLQJ�FRQGXFWHG�LQ�WKH�
&OLQLFDO�DQG�7UDQVODWLRQDO�6FLHQFH�,QVWLWXWH��\RXU�SDUWLFLSDWLRQ�ZLOO�EH�UHFRUGHG�LQ�WKHLU�UHFRUGV���
7R�WKHVH�H[WHQWV��FRQILGHQWLDOLW\�LV�QRW�DEVROXWH�

9ROXQWDU\�1DWXUH�RI�WKH�6WXG\�
3DUWLFLSDWLRQ�LQ�WKLV�VWXG\�LV�YROXQWDU\���<RXU�GHFLVLRQ�RI�ZKHWKHU�RU�QRW�WR�SDUWLFLSDWH�ZLOO�QRW�
DIIHFW�\RXU�FXUUHQW�RU�IXWXUH�UHODWLRQV�ZLWK�WKH�8QLYHUVLW\���,I�\RX�GHFLGH�WR�SDUWLFLSDWH��\RX�DUH�
IUHH�WR�ZLWKGUDZ�DW�DQ\�WLPH�ZLWKRXW�DIIHFWLQJ�WKRVH�UHODWLRQVKLSV�
7KH�LQYHVWLJDWRUV�DOVR�KDYH�WKH�ULJKW�WR�VWRS�\RXU�SDUWLFLSDWLRQ�DW�DQ\�WLPH���7KLV�FRXOG�EH�
EHFDXVH�\RX�KDYH�KDG�DQ�XQH[SHFWHG�UHDFWLRQ��RU�KDYH�IDLOHG�WR�IROORZ�LQVWUXFWLRQV��RU�EHFDXVH�
WKH�HQWLUH�VWXG\�KDV�EHHQ�VWRSSHG�

&RQWDFWV�DQG�4XHVWLRQV�
7KH�UHVHDUFKHU�FRQGXFWLQJ�WKLV�VWXG\�LV�0LFKDHO�.RWO\DU��3KDUP'���<RX�PD\�DVN�DQ\�TXHVWLRQV�
\RX�KDYH�QRZ���,I�\RX�KDYH�TXHVWLRQV�ODWHU��SOHDVH�FRQWDFW�'U��.RWO\DU�DW����������������RU�WKH�
VWXG\�FRRUGLQDWRUV��6KHHQD�'XIUHVQH�DW����������������

:KR�GR�,�FRQWDFW�LI�,�KDYH�TXHVWLRQ��FRQFHUQV�RU�IHHGEDFN�DERXW�P\�H[SHULHQFH"�
7KLV�UHVHDUFK�KDV�EHHQ�UHYLHZHG�DQG�DSSURYHG�E\�DQ�,QVWLWXWLRQDO�5HYLHZ�%RDUG��,5%��ZLWKLQ�
WKH�+XPDQ�5HVHDUFK�3URWHFWLRQV�3URJUDP��+533���7R�VKDUH�IHHGEDFN�SULYDWHO\�ZLWK�WKH�+533�
DERXW�\RXU�UHVHDUFK�H[SHULHQFH��FDOO�WKH�5HVHDUFK�3DUWLFLSDQWV¶�$GYRFDWH�/LQH�DW���������������
�WROO�IUHH������������������RU�JR�WR�]�XPQ�HGX�SDUWLFLSDQWV��<RX�DUH�HQFRXUDJHG�WR�FRQWDFW�WKH�
+533�LI��
Ɣ�<RXU�TXHVWLRQV��FRQFHUQV��RU�FRPSODLQWV�DUH�QRW�EHLQJ�DQVZHUHG�E\�WKH�UHVHDUFK�WHDP��
Ɣ�<RX�FDQQRW�UHDFK�WKH�UHVHDUFK�WHDP��
Ɣ�<RX�ZDQW�WR�WDON�WR�VRPHRQH�EHVLGHV�WKH�UHVHDUFK�WHDP��
Ɣ�<RX�KDYH�TXHVWLRQV�DERXW�\RXU�ULJKWV�DV�D�UHVHDUFK�SDUWLFLSDQW��
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Ɣ�<RX�ZDQW�WR�JHW�LQIRUPDWLRQ�RU�SURYLGH�LQSXW�DERXW�WKLV�UHVHDUFK��

:LOO�,�KDYH�D�FKDQFH�WR�SURYLGH�IHHGEDFN�DIWHU�WKH�VWXG\�LV�RYHU"�
7KH�+XPDQ�5HVHDUFK�3URWHFWLRQ�3URJUDP�PD\�DVN�\RX�WR�FRPSOHWH�D�VXUYH\�WKDW�DVNV�DERXW�\RXU�
H[SHULHQFH�DV�D�UHVHDUFK�SDUWLFLSDQW��<RX�GR�QRW�KDYH�WR�FRPSOHWH�WKH�VXUYH\�LI�\RX�GR�QRW�ZDQW�
WR��,I�\RX�GR�FKRRVH�WR�FRPSOHWH�WKH�VXUYH\��\RXU�UHVSRQVHV�ZLOO�EH�DQRQ\PRXV��
,I�\RX�DUH�QRW�DVNHG�WR�FRPSOHWH�D�VXUYH\��EXW�\RX�ZRXOG�OLNH�WR�VKDUH�IHHGEDFN��SOHDVH�FRQWDFW�
WKH�VWXG\�WHDP�RU�WKH�+XPDQ�5HVHDUFK�3URWHFWLRQ�3URJUDP��+533���6HH�WKH�³5HVHDUFKHU�&RQWDFW�
,QIRUPDWLRQ´�RI�WKLV�IRUP�IRU�VWXG\�WHDP�FRQWDFW�LQIRUPDWLRQ�DQG�³:KR�GR�,�FRQWDFW"´�RI�WKLV�
IRUP�IRU�+533�FRQWDFW�LQIRUPDWLRQ��
<RX�ZLOO�EH�JLYHQ�D�FRS\�RI�WKLV�VLJQHG�IRUP�WR�NHHS�IRU�\RXU�UHFRUGV�

)XWXUH�6WXGLHV��
BBBBBBBBB���,I�\RX�LQLWLDO�KHUH��\RX�JLYH�SHUPLVVLRQ�IRU�WKH�,QYHVWLJDWRUV�RI�WKLV�VWXG\��RU�WKHLU�
VWXG\�VWDII��WR�FRQWDFW�\RX�LQ�WKH�IXWXUH�WR�LQYLWH�\RX�WR�SDUWLFLSDWH�LQ�IXWXUH�UHVHDUFK�VWXGLHV��<RX�
PD\�FKRRVH�WR�SDUWLFLSDWH�RU�QRW�ZKHQ�FRQWDFWHG��<RX�GR�QRW�KDYH�WR�DJUHH�WR�EH�FRQWDFWHG�LQ�WKH�
IXWXUH�WR�SDUWLFLSDWH�LQ�WKLV�VWXG\��,I�\RX�GR�QRW�ZLVK�WR�EH�FRQWDFWHG�DERXW�DQ\�IXWXUH�VWXGLHV��
SOHDVH�OHDYH�WKH�ER[�EODQN�

6WDWHPHQW�RI�&RQVHQW�
,�KDYH�UHDG�WKH�DERYH�LQIRUPDWLRQ��,�KDYH�DVNHG�TXHVWLRQV�DQG�KDYH�UHFHLYHG�DQVZHUV��,�FRQVHQW�
WR�SDUWLFLSDWH�LQ�WKH�VWXG\��
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