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Abstract: Background: Current literature supports the comprehensive health benefits of exposure
to nature and green environments on human systems. The aim of this state-of-the-art review is to
elucidate empirical research conducted on the physiological and psychological effects of Shinrin-Yoku
(or Forest Bathing) in transcontinental Japan and China. Furthermore, we aim to encourage healthcare
professionals to conduct longitudinal research in Western cultures regarding the clinically therapeutic
effects of Shinrin-Yoku and, for healthcare providers/students to consider practicing Shinrin-Yoku to
decrease undue stress and potential burnout. Methods: A thorough review was conducted to identify
research published with an initial open date range and then narrowing the collection to include
papers published from 2007 to 2017. Electronic databases (PubMed, PubMed Central, CINAHL,
PsycINFO and Scopus) and snowball references were used to cull papers that evaluated the use of
Shinrin-Yoku for various populations in diverse settings. Results: From the 127 papers initially culled
using the Boolean phrases: “Shinrin-yoku” AND/OR “forest bathing” AND/OR “nature therapy”,
64 studies met the inclusion criteria and were included in this summary review and then divided into
“physiological,” “psychological,” “sensory metrics” and “frameworks” sub-groups. Conclusions:
Human health benefits associated with the immersion in nature continue to be currently researched.
Longitudinal research, conducted worldwide, is needed to produce new evidence of the relationships
associated with Shinrin-Yoku and clinical therapeutic effects. Nature therapy as a health-promotion
method and potential universal health model is implicated for the reduction of reported modern-day
“stress-state” and “technostress.”.
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1. Introduction

Research conducted in transcontinental Japan and China points to a plethora of positive health
benefits for the human physiological and psychological systems associated with the practice of
Shinrin-Yoku (SY), also known as Forest Bathing FB (FB) [1-3]. SY is a traditional Japanese practice
of immersing oneself in nature by mindfully using all five senses. During the 1980s, SY surfaced
in Japan as a pivotal part of preventive health care and healing in Japanese medicine [4]. The
reported research findings associated with the healing components of SY specifically hones in on
the therapeutic effects on: (1) the immune system function (increase in natural killer cells/cancer
prevention); (2) cardiovascular system (hypertension/coronary artery disease); (3) the respiratory
system (allergies and respiratory disease); (4) depression and anxiety (mood disorders and stress);
(5) mental relaxation (Attention Deficit/Hyperactivity Disorder) and; (6) human feelings of “awe”
(increase in gratitude and selflessness) [5]. Moreover, various contemporary hypotheses, such as:
Kaplan’s Attention Restorative Hypothesis [6]; Ulrich’s Stress Reduction Hypothesis [7]; and Kellert
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and Wilson’s Biophilia Hypothesis [8] provide support and a lens for the practice of SY and other
forms of nature engagement.

Furthermore, SY may be considered a form of Nature Therapy (NT). Song, Ikei and Miyazaki’s
present day model: Concept of Nature Therapy (CNT) [9] clearly defines NT as “a set of practices
aimed at achieving ‘preventive medical effects’ through exposure to natural stimuli that render a state
of physiological relaxation and boost the weakened immune functions to prevent diseases” [9]. The
conceptual model of NT starts with a “stressed state” at the top and then points to the “restorative
effects” of nature (forests, flowers, etc.) where there is a hypothesis of improvement in “physiological
relaxation” and “immune function recovery” responses (individual differences noted). These responses
to nature are then incorporated in the Evidence Based Medicine (EBM) model and is illustrated
by an arrow leading to the “preventive medical effect.” This clear model supports Song, Ikei and
Miyazaki’s [9] review of some medically proven outcomes. Kaplan and Kaplan [6] associated
with exposure to naturally occurring stimuli (all 5 senses) that has a direct effect on increasing
the parasympathetic nervous system and a heightened awareness that leads to a state of relaxation
(Figure 1).

Concept of nature therapy

Stressed state

¥

Restorative effects of nature (forests, flowers, etc.)

¥

Physiological relaxation Individual
Immune function recovery differences

Evidence-based

medicine (EBM)

Preventive medical effect

Figure 1. Concept of nature therapy [9]. Permission to publish from Yoshifumi Miyasaki.

Individuals living and interacting in green spaces (GS) report being more energetic, in good
overall health and, have more of a sense of meaningful purpose in life [10]. Current scientific findings
are illuminating what humans intuitively know: nature has great benefits for the human brain and this
is shown through increased happiness, health/well-being and cognition [5]. Historically speaking,
Cyrus the Great intuitively built lush green gardens in the crowded urban capital of Persia 2500
years ago to increase human health and promote a sense of “calm” in a busy city. The 16th Century
Swiss-German physician, Paracelsus, declared: “The art of healing comes from nature, not from the
physician” [5]. These insights have lead SY researchers to investigate the modern health benefits of
humans being exposed to nature or GS.

Several studies explored the therapeutic benefits of SY in Asian countries [2,3,9,11]. Physiological
and psychological differences between participants in a “forest therapy (FT)” program and a control
were examined in the Seoul Metropolitan area with findings of a significant reduction in chronic
widespread pain and depression [3]. Song and colleagues [9] demonstrated how male Japanese
students who walked 15-min in an urban park during the autumn season had decreased stress and
heart rates. By using several valid psychological tests, researchers demonstrated the positive effects of
FT on individuals coping with chronic side effects of a cerebral vascular accident - specifically anxiety
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and depression [2]. At the Center for Environment, Health, and Field Sciences, Chiba University,
Japan, researchers measured oxyhemoglobin levels in the pre-frontal cortexes of research participants
while the participants observed three dracaena plants [11]. Results indicated a significant increase in
participants” oxyhemoglobin levels for urban, domestic and workplace foliage effects which directly
demonstrates the health-promotion effects associated with indoor foliage plants on humans [11].

While exploring recent research about the health benefits associated with SY a dearth of scientific
research conducted in Western populations was determined. Therefore, the increasing interest and the
current published significant research findings surrounding the healing benefits related to SY, GS and
the wilderness offers healthcare professionals an opportunity to delve deeper into this complementary
modality for the prevention of disease and to assist with the potential healing of certain existing
conditions in Western cultures. Revealing current research methods and subsequent research outcomes
associated with SY practices may provide researchers, clinicians and students with an intervention that
assists with preventative medicine and evidence-based practice (EBP). Therefore, the aim of this paper
is to offer: (a) an in-depth inquiry of the current literature, (b) invite researchers residing in Western
cultures to design and conduct empirical research regarding the therapeutic benefits associated with
SY and, (c) to encourage healthcare providers/students to consider practicing SY to decrease undue
stress and potential disconnection.

2. Materials and Methods

Review Method

The terms of this comprehensive review were to emphasize the core elements of the research
proposition. The initial literature search was conducted with the intention of identifying publications
that offered significant historic relevance to the practice of SY, included various populations, sample
sizes and geographic locales, utilized evidence-based practices, illustrated measurable physiological
and psychological effect parameters, expounded upon practical frameworks and methodologies for the
practice of SY, explicated unique measurable criteria for the application of SY and deduced limitations
of previous research.

Search Method

The electronic databases searched included PubMed Central, PubMed, CINAHL, Scopus, and
PsycINFO (Figure 2). Hand searched bibliographies and reference lists from seminal researchers of
SY were also applied to the initial culling of publications. PubMed Central was searched to ensure
the incorporation of relevant publications not indexed in PubMed. Keywords were used for each
database and during snowball searches. All titles and abstracts were searched with the following
terms: “shinrin-yoku,” “forest bathing,” and “nature therapy.” These searches were combined with the
Boolean operators AND/OR. These terms were chosen from careful analyses of supporting literature.
For example, the aforementioned terms “nature therapy”, “shinrin-yoku”, and “forest therapy” are
used in conjunction with one another in the most recent scholarly literature review of NT in Japan [9].

To remain prescient, the reference range utilized in this review included literature published
between the years 2007 and 2017. Therefore, the inclusion criteria allowed for publications that were
available in English, dated from 2007 to 2017, incorporated transparent evidence based practices in
reviews or trials, included robust quantitative and/or qualitative data, offered unique frameworks
and theories, and explored current trends in research. Studies not meeting the tenets of this criteria,
specifically those that pertained to physical exercise, fitness, landscape architecture, and laboratory, or
animal studies were withdrawn from considerations.
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Publications identified from
initial database search

CINAHL: 13
PsycINFO: 14
PubMed: 32

PubMed Central: 110
Additional records from hand >

Scopus: 23
l searched sources: 127

Number of studies screened for
eligibility

CINAHL: 12
PsycINFO: 8 Publications meeting eligibility
PubMed: 26 criteria after duplicates
PubMed Central: 76 removed from all sources: 93
Scopus: 19

Number of studies included in final analysis
after rescreening of inclusion criteria: 64

Figure 2. Literature search process.

3. Results

The findings of all relevant studies were synthesized (Table 1). The initial literature search
revealed a series of topical themes apropos of the research aim. Articles were grouped into categories
reflecting upon their most pertinent features. These categories include Background information,
Frameworks, Physiological and Psychological effects, Sensory Metrics, and Limitations to findings.
Previous Systematic Reviews and Literature Reviews were identified. Characteristics of publications
specific to the themes of Physiological and Psychological Effects (PP), Sensory Metrics (SM), which is a
subtopic of PP, and Frameworks (F) are delineated, an explicated within the key in Table 1.



‘sarderay) SAIS[NAUOD0I}II[D

10 reor8ojooeurreyd

prepueys Aq pajear

aq 3,ued oym syuaned ur nyasn
aq Aewr pue 9x01S JTUOIYD
ym syuenyed ur swoydwks
£yorxue pue uorssardap Juryeany
10§ [eYauRq st Aderoyy

dd

‘pazAeue

a1am A10juaAu] LJRIXUY

jrex], aye)g 1adraqardsg ayy pue
“a[edg uorssarda(] uoyTwery
‘K1oyuaaur uorssarda(]

S,309¢ U0 S3100G *([230Y ueqIn
ue ur 3uiess) dnoid ueqin

10 (9IS }S310§ [BUOI}LIIII)
dnoi3 jsa105 e 03 paulisse

"Iy
jo orqnday ay) ur op-133uRAn)
1930y e ut pakeys dnoxd

‘s1eak 6/-9¢ Jo a8uer

‘ageyLIoway [ergaredeur Jo
AI01ST B )M 8T PUE ‘S)oTejul
[e1ga13d Jo A103STY © pey

159104 JUBTIIERR SUMOIOF A[wopuer a1om sjudneJ "SSII1)S weqan sy, es10y 30 Sqnday o8eueypmoSejosiedh 1’6 F  syuaned g :papnpul 3soy JO BaI0Y] [2] unyD
eor8ooyoAsd yaim pajerosse §°09 ‘USWIOM [ “USWL (OF ‘66 = N "9I0Y] JO dI[qnday] oY) UT 10juad
19yS1y AQJuedyTuSIs 91om Sa1008 ‘op-138uakn) ur eare )sa10§
. srenuajod (sJv¢) yuepixonue STRJ[OM OIS © WOIJ PIINIIAI
11S dnoi8 ueqin -ourpeseq [euoneaIdaI e papnpur suniag
[eo1do101q pue s[@Ad[ syuenyed axoxs druonD)
uey) 1oySny Appuedyrudis azom (NOY-P) PM[0qEIoW UBBAX0
SdVd usunean mﬁwgozo.« w>505®‘~4—uw.~5wmma \ﬁvﬁu—m
mwgwwum\yoﬁ \Aznﬂu% Ew_mhawg Sy, "s3s93 [eordofoyoAsd Sursn
) ?PM _um m:ﬂwm_. mwM\oE £q aons oruony yim syusned
lag peq 89104 ur £yarxue pue uorssardop
Sunjear) 10§ SSOUIATIORNFD
Aderayy 352105 JO JUSWISSISSY
“qer[oD [Pqdure) “qerjod
"SPUSWIUOITAUD ouRIyd0) :mCOﬁ—HwahmeH
dd J]INq I00pINo pue esr] Sunowo jo 10)s13oy
*SaWOdINO Je[IWIS JuLmseau JI0OPUI SB YONS ‘SJUSUIUOIIAUD S[BLIL, ‘SMIAY SSIUSALIDRYJH
SIIPN)S WOIJ BIRP IZISIYIUAS onaypuhs pue ‘sasndured yiesy Sunowoi jo
GUIedTaM DUE U1TEa 0} pasn sIsA[eue-ejow pue ‘wopSury Ayiszoatun usax8 pue syzed  aseqeje(] ‘OdIAISG BIE(] [RI0G
o0 s1oadse. Mmm,wm Wo s MMM:M Pa1e[No[ed 2I9M SJUSWIUOIIAUD panun ‘ppausimo) ‘ro8ueg orqnd se Yons ‘SJUslIuoIIAUS  PUE DIUIOUODH “S[EUINO[ §S300Y
FO 8 on EM d pue umuu oapy  US2MI2q SOOUDIDHIP A JO SIZIS ‘KyIs1oATun) 103URY “S9dINOSIY Jerneu, Surpnppuy “uni uadQ jo A1030011(T “DUTUO BImo
few M: mEMobM:m AM‘S mm 10937 "SYUSWIUOIIAUD JOYJUAS [eInjeN Pue JUSWUOIIAUF oY} 1O M[eM & SULnp JUSWUOIAUD $9S9Y [, 03 XapUu] ‘Yi[esH I0j AN [1] omog
o M 539ns sor w < o« pue [emgeu ur SUPG-[PM  JO [00UDS Y} Je UORAIISUOD) oed 03 21nsodxd ULId)-310ys ‘qr] ‘PeN N ‘9seqerep JnIL
e P tPIS oL 10 )[edY] JO SJUSUAINSLIT Paseq-adUapIAY 0§ JI)UD) JO s309J 3y} pareSnsaAul ‘SAATYDIE 19)SISDY oISy
aredwod jey) sarpnys UDTYM ‘S[eLI} PI[OIIU0D TN YN ‘SOVIIT ‘ered
Jo s3urpuy oy azisayjuAs pue 10 I9A0SSOID PIPNOUT BLISILID DINH ‘VISSV ‘SnasiqIdOdS
9JE[[0D 0} MITADI DJEWIA)SAG UOTSN[OUT MITASI U} oL “90URIDG JO QM “O:ANIPAST
ey} SoIpMIS "6z = 18303 3P1IY  “THVNID ‘ASVIINA ‘PINGRd
WOy PI[[ND I9M SIPUIY
sSurpury ulrsa(q 1 Wy Sumag ardureg uonendog Anyuno) Apmg

8vjog

‘20uapIAd Sunroddns pue sarpnys pajoafes jo sonsLLdeIRy)) T d[qEL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



20NNy oy}

ur supIpaw aanejuaAdId

ur afo1 yueoyrudis e Aerd

M LN ‘syuswiradxe qef pue
PloY 9y} woxy Sunemumooe

dd

“UISIdY} SSLIE Jel]} SOOUSIJJTP
JO SISATeuR 9Y) pue [eLIjew
uspoom pue sjuerd ‘aoeds

‘SpIOMAY snotrea Sursn

are Ayranoe sunww ‘A)aoe uaa13 ay) 03 pajerar uede( VN 76 11810} 9PIIY aseqejep pawqn,J Y} Woij uede( [6] Buog
SULDOPUD ‘AJTAIDE SNOAISU T SSUIPULJ YDILISAI PIMIIAY] SO[OTHIE PA[[ND SIAYDILISAY
dTwoUoNe ‘AJIAIOR UTeIq Se "IN Jo s10939 Tear3ojorsAyd
yons “szoyedrpur [esr3oorsAyd 9y} ajensuowdp A[2A1a[qo
Passasse YDTUM “Bjep dYIUIDS 0} pauITe MITADI DINLIANT
SNOLIEA PJEPION]I SIAYDILISIY
‘sisaypod A errydorg
VN o Sururedxe 300q v VN VN [erojew Sunzoddng [8] 110119
‘sisayjod A uononpay
VN oon6 5,4p1) I0qE SpBIE Uy VN VN Terorewr Sunzoddng [1wuin
‘sisayod Ay
VN JAT}RIO)SIY UOTIUDNY VN VN reudyewr Sunroddng [9] werdey
s,uedey] ynoqe jooq v
“LN JO S)oaj@ ay ynoqe
VN ourzedew dryder8oan) reuoneN VN VN reayewr Sunroddng [] surerip
ayy ur pajuasaid e uy
-Bururen opms
352105 10§ paagjo swerdord pue [¥]
VN XS jo sonoerd ayy Surqrsap YN VN reroyew 3upoddng snowiuouy
3ISCPM ' TINOX UHUIYS
dd
-9J11 Jo Ayifenb pajerax “JUSWIUIOITAUD UeqIn
-ured TesrdoorsAyd yreaYy pue [2A9] uorssardop oy ut [e3rdsof] reJ (noag “(AMD) ure peardsapip
pue eordojoydAsd aaarax ‘ured pajrodar-jas ‘oo Ayis1oatun) afug oy e uaxe) *(87 = u) dnoi8 Jonuod ayj 10 STUOIYD) YJIM pasoulerp
0} UOTJUSAISIUT JATJODJJd Ue ST IS[[D] [eInjeu ‘AJI[Iqeriea ajex SIoM SjudWISSIsSE [PUONTPPY ‘(g€ = u) dnoid Aderay) 19105 9IoM WOYM JO [[E ‘BaIe 0NN
Aderay 35910 *JOQ) paseadur jreay 3sod -axd :3urmorjog ayy *9du1A01] 133U0a45) Jo rejuswLiadxe oy IBYIIE Y} [NOSG UI SIDIAISS Juswdeueu IOy [¢] ey
pue uorssaxdap “ured ur PapN[OUT PIssIsSe SaINSLIN Ayunod Buoakd3uex ur 3sa10q 0} paudisse AJwopuer ‘safewr san[ey pue Jurpimq
sasea1dap Juedyrudis pajrodax ‘ured UOTILaIdAY [eINJeN WNIUeS 9Z pue sa[ewd) G¢ ‘19 = N Surpraoxd uoneziuedio
syjuedpnred Aderoyy 3s010,]  peardsopim oruon yym asoyy  ayj e ajrsdured e je soerd yoo3 orqnd e jo seakordury
uo wrerdoxd Aderayy 3sa10§ uonuaAur Aderay 1s910,1
Kep-g e Jo s109y39 a1} a101dXa 0L
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

87309

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



“yireay oA aaoxdwr 03 usroxd

VN Aqreoynuas se Suryreg VN VN Tensrewr Sunzoddng [c1] ruary
159101, Jo donoerd asauede( oy
WS
‘Adodsoxyoads
POIRIJUI-TEIU PIAJOSI-IUWIT}
UIIM PISSISSE JIIM X910
-agerjoy aoedxzom  [ejuorzard oy ur sUOEIUAIUOD
pue drysawiop urqodoway-AxQ
“UeqIn 10§ S}IyaUq Ay 10§ ‘pasn d19M (SISUIULIIIP
JueoryTuds a1om synsy syuefd  vuavovi) syuerd euseserp sary
[eoynIe pue A1 Yyoq 105  sjuerd aderjoy 104 “uoneUTWN[[T -uede( ‘Ayszoarun %
Te[ruars a1oMm |, SUIuoyeMe ‘SA Xn{ 00 pue Ayrprany BqIYD) ‘S90ULIDG PRI 'S1edA §'T F 91T Pris o
. . 3o dwy ay3 18 Ay3[eay paweap
paxe[al, pue ,s[qe}iojurodun QATIR[DI 9,0G UM D, 6T pue “ifesH ‘JUsWUOIIAUY JO 98e UBW B YJIM SJUIpPIS ‘wede( “equy> Jo ASPANA uede( [11] nysereSy
‘SA 9[qe}IOJWOD,,  J PAUTRJUTEW IdUIBYD JJRUII[D 10§ 19UR)) 3y} JO A10jeIoqe]  AJISIDATUN S[RWS) JNPE Q] = N : U

jo sSuner 2ARR[qNG "X03100  [eYIIE Ue Ul powiiojiad 919M B UI ISqUIBYD LW [RIYIIY O WL SUIPTIS S[Eto]
MM‘WEOHWWH& 93 Ul SUoneuaduod Sjusuwralnseawx MMU«WOAOMm%LQ
urqor8oway-Axo paseaour *$309(qO [ea1 JO uordeIAUL
Apueoyrugs pey syuerd ay3 ym Jnoqe ysnoiq
QAT] Tenjor Surmara spoalgqng asoupy se (xa3100 Teyuoryard
Ay jo uoneande) sesuodsar
[eINaU Ie[IWIS PRI S303(qO
[eINjeu JO saSeu JT SUNULINP
03 sem Apnys aaneiueng)
oy ut
asodind ny3uruesaur jo asuas
© JO JI0W dARY pUe Yj[eay

[Te12A0 PooS ur >1a31aus 10w 3 dd
VN are odoad syearpur synsay VN VN [erjew 3unroddng [oT] urrep1S
‘saoeds uea18 ur Sunoerayur
pue SuIAT Jo s)0a330 A}
Jnoqe appIe durzedew awiy,
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

8V 30 L

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘ejep Ay}
Aq payroddns sem stsayjodApp
-uonyendod snyy Suowre

NS

‘ssams reordoroypAsd 10y

Pa1sa) (SINOJ) dareuuonsanb
$31e3G POOJA] JO 3[1JOIJ UOISIIA
asauede( WLI0J-JaLIq Y], "USXE}
a1om amssaxd poojq [erayre
pue Aji[iqeriea jel-J1eay

‘ayer as[n Adoosonoads
PRIRIJUI-TEAU [SUURYDT [N

£q painseouwr azom

*SI9AIISO AU}
0} papurlq axom syuedpnaed

's1eak g1

‘swerdoxd amynonIoy
pue adeospue woiy
POYINIDAI ‘AYISIDATU BQIYD)

Buraq[om jo asuas [erousd e Ay1anoe e1qaIad ur saduey) A} JeY) YoNS ‘Woox + wm\wwm Cmmwc mwﬁg\,\ﬁ P Je sjuapnys sjenperdopun uedef trilof
apraoxd pue ssaxs sonpar Aewr ‘wosso[q wn[d asauede(ay)  pausaIds e ur AJISIOATUN BAIYD) 03 Al1E9 PoE SO[EU9C = N pue ajenperd spewr asauedef
syue[d woiy (s £10SUg  JO JUADS [RIO]F ) 0} sasuodsax pastdwod syuedonieg
eor8ojorsAyd-oyoAsd
o “Afreoyoads
“qyresy uewmny joedwr pmnod
soueidely [eIO[) MOY djepN[d
0} sem Aprys sy jo wire
3], "UOTRZIWOPURI JNOYILM
[eLI} PA[[OIU0)) "dAT}RJIIURN{)
dd
‘asuodsar
ssa1}s SundaJaI SIIeWOIq
pue ‘Aj1A1oR SNoAIU
SIWOUOINE ‘AJTATOR SNOAIIU ‘umous[un pa[[nd sAPRIE JO
[2I)UID JO SJUSWIDINSLIUL Iaqunu [e30} pue £3o[jopoyaur
-300loxd 535910 JO S1o°xFH reordoforsAyd :papnpur UOIe3S 2INJRINI] JOBX]
onnaderay],, sy Jo romauresy pajednsoAul sOLIBIA ‘sSunIas *SSUDS-9AT 3} 0} d1ads
S} UIYIIM NOA-ULIUTYS  }SIOJ JO SJUSWA[D PUE $)SAI0] SaWBY}-NS OJUT PAZLIOS}ed
JO S)D9JJd 0} UOTINLIUOD 03 amsodxa woiy s[enprArpur sarpnys pue ‘s3unyas A1ojeroqe| d [e1]
opraoxd pue ‘sasuas aA1y oy} uo s309yj0 [edrdoforsAyd V/N ‘s8uryas 3s9105 ur syudwiLadxa V/N uedef ndnsjounsy,
JO SULId) U S}S210§ JO SUSW[D ay} SUIULIIAP 0} ‘s3Unas PIRY WOIj Pajos[[0d
dyeredas o) pezirewwns  A10)eIOqR] PUE S}S9I0J UT S[RLL) eyep “ejyep [eordororsAyd
SIOUDILISAI-IOINY  Ypm sjusurradxe redrdororsAyd UT P3JOO0I SITPNIS B WIOIJ MITADI
snoraard pamaraar QINJLISNI] SIY} JOJ SADIIE
sioyine 3y, ‘g jo suonesrdde PA[[ND SIAYDILISAI-IOYINY
YI[eaY 3} UO paIdjudd
sawa oywads 03 Surpiodoe
NYOA-ULIUTYS JO S)09JJ9
reor3ojorsAyd oy ayeSnsaaur of
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

87308

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘uonexea1

o13o101sAyd pasearour

JO suBts are 9SA}I—[LIAO0
M[H pasearap pue ‘A)ianoe
snoaxeu onayedwdsered

NS

AH

‘painseauwr a19M YH pue ANH
‘urwpe [Pws Ia)e/urmp

S 06 PU® 210J3q S (¢ Je Uaye}
SI9M SINSEIIA AJTATIOR Wd)SAS
snoazeu onayedwdsered

-uede( ‘Ayiszoarun equyD

's1eak 0’1 F 61T

Apmys oy
3O dwy ay3 38 Ay3[eay pauwLap

UM pajerdosse pue drurouojne uo (pPoom \mwuc&um PIPid pue WIeoH Jo a8e uvow € M m«\:m_uﬁm ‘uede( ‘eqyD jo Ays1oatun uedef ERhl
STUPIYM ‘ANH JO dmseaur Tepad asauede( ur punodurod JURWIIOIAUE 10 123USD  AjIsIaAIN d[ewdy NP g1 = N 9} WOIJ SJUIPNS A[ewWd]
Aouanbary Y81y a3 paseardur d[me[oA e) suaurd-eydre
Apueoyrurs susurd-e 9y} JO uone[NWIS-A10}0LJ[0
Aq uonemnuys £10300510 JO SJO9JJ9 AU} SUTWLINIP
0} SeM UOTJRZIWOPURT JNOYHM
[eLI} PIJ[OIIUO0D dATIRIIUEN])
NS
‘paurwIaep
a19M (SINOJ) S9¥eIS POOIN JO
9JOIJ WLIOJ-}I0YS Pue poyjour
[ERURISJITP SPULWSS PIPTPOIA
's3)e)s poowr ut "A[SNONUIIUOD PAINSEIW dI9M ‘Juawuradxa ayy 0}
juawaAoxduur JuedyTudis e pue ue ‘S[RAISJU] "UTUL . , toud Aypreay pawaap arom
s3urpeay [emyeu wucm ﬁwxmﬁmu v.%ﬂww :M/MWMUVAEG w:wﬁzsn_ } uedef ‘Ausivatun eqryd sieak -uede _.sw% w%W&wEﬂLEU %M
“9[qe}IOFUIOD UT ISLAIDUT U © 10 adedspue| pIeydio , SIUIDS P PUE WHEOH '8 F 1'9% Jo a8e ueaws e yym uT BMIYSEY JO SqINQNS reqin uede( [c1] rysereSp
pue Y UI 9Sea1d9p Juedyrudis JINIIMD] € PIMIIA S0a[qns Ewﬁsw:\am 10 IojuR) o sareway asouede( yNpy 4T = N oy uryym Surary uogendod
Aqreur8rewr pue £rapoe UTOIOYM [EL1} PI[[OIJU0D 03 JURITIPE PIEDI0 MM © WOIJ PIJINIdAL 9IOM SI[RUIR]
SN UT 9sea10ut JuedyTusdig paznwopuer ‘dAneIueng) jnpe asauede( usajuAdg
‘pajednsoaut axom uede(
ur swmraurums ur sadeospuey
PIeYDIO JINIJIMD] SUIMIIA JO
s309jj0 uonexea1 fedrdooydAsd
pue [ed130[01sAyJ
sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Axyuno) Apmg

87306

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘BunyeMm Iajye Ut GO~
sarduwres Sururowr ayy

U I9TPea)s 9q 03 pajIodar arom
S9INSLIW [0STI00 ATRAT[ES JO
(,,S$omsLIadRIRYD UOHINGLISIP,,)
Ajr[iqerar pue A>ua)sisuo))

dd

‘Kep Surmorjoy

3y} pajeadar a19M saINSLIN
“UOIII[[0D BAI[ES DI0JOq
uonysod Sunyis e ur urw |

10§ Pa3sal 103[qns yoey "Y3ad}
paysniq syuedonred arojaq
ureSe pue (‘w-e 0¢:/-0€'9)
Surusyeme 1a)e urw 00z
-xdde 4sepyeaiq a10yoq
P1I9[[0D BAI[ES "dATRIIURNY)
‘Kesseounurwiorpex

Kq pazAreue azom

UOIYM ‘SABp SATINIISUOD OM)
uo sSururow 3y} Surmp S[EAJ[
SS31}S 10§ IOYIRWIOI] SNONdOUUT
ApAne(ar e se ‘equy) jo
Kyiszoatun je s30algns ur saduer
90URIdJAI PUE ‘S[2AS] [OSI}I0D
Axearyes rewriou ayy Ayads

03 pawre £pnjs aaneiUENY)

‘uede( ‘0Ay0],

ur -ouf TYS JO SaLI0jeIoqe|

ay je paurtojrad sarpnys
K1o03e10qR] [RUOLTPPE PUE SqE]
1easal s,AJISIOATUN BqIyD)

‘s1eak G'T F £'Tg Jo 98e
URIW © YIIM SI[RIA /9T = N

Apmys ayy

JO awiny ayj Je AY3[eay pawaap
‘uede( ‘eqryD) jo Ayisoatun
AU WOIj SJUSPNIS AW /97

[81]

uedef yseAeqoy

ur jo pajsisuod uorjerndod ay,

‘SaN[eA ,,dAT}RULIOU,,

se [[om se Apmis

1IN0 UT 3SN ULD 9M SOLIJdUI JO
s[durexa sapraoi ] ‘sarnseaur ur
Aj[iqetrea [enprarput-exu Jo
aAedIpUr A3sowr ST Aprys STy
-aseAure-eyde Lrearfes pue
AMH U99M]9¢ UOTJR[ILIOD [[EWS
A2Anye[aI € paysadans symsay

dd

‘urw T, 8unsar,

jes spalqns 1a35e ("W 0giL

03 0€:9) ISeP LaIq d10Jaq U e}
sjuawaInseaw asefAwre-eydre
Arearfeg 1ojruour

H d1qeream /arqesrod yym
S[RAIDJUT UTUI 7 J& PIPIOddI H
3e9q 03 3] ‘AMH WLIS}-}I0YS
:papnpur Apnys aanejyuenb
SIU} UTYIIM SIINSEIA] "SanjeA
a3 jo Ayiqronpordar pue
uonnqrysIp ayj uo srseydurs
ue ym Ays1oarun) equyd
woj syuapnys aewr , Ayjreay,,
0ct ut asejAwre-eydre Areares
pue ‘(syuapnjs arew Sunok
/1¥ ur panseaw) AJ[iqerrea
e 31eaY Jo a3uel ,0UdIdjaI,,
I0 ,‘SanfeA 9ATjRULIOU,,

ay yussaxd pue aonpap o,

‘uede( ‘Ays1aAtun

BQIYD “S9URIG PRI

Ppue Yj[e3} “YUSWUOIIAUY 0]
I9JUS)) PUE 9JN31SU] YDIeasay
S1ONpo1 ] 353104 pue A13$2104
ayj je doefd 003 sampadoxd
pue uSisop [eyuswLddxy

(5184 97 F 612
“ureaur) plo sIeak

6C 01 0T Pa3e SaeIN ‘96F = N

Apnys ay

JO dwy ay3 Je Ayy[eay pauILap
“uede[ ‘eqryD jo Ajis1aatun
Ay je syudpnys dfewr asauedef
9G¥ JO pajsIsuod Apnys ay

[£1]

uedef yseAeqoy|

s8urpury

uSisaq 3 Wy

Sumeg

ardureg

uonendog Anyuno) Apmg

87 3o 01

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



ysey Sunuerdsuen

I9)Je TOMO] Jg dT[0ISeI(] NSk}
Sunuerdsuen ayj jo pus ayy

Je pasearddp nq ysey rndurod
Ay Sunmp awm I9A0 PIseardur
Ayianoe opayreduwAg ysey
Bunuerdsuen ay 1e)e [ermjeu
pue ‘payioo0s ‘a[qerroyuod
arowr Surfea sey emdwod
ay} SurLmp jeyy woiy JUdIdIp
arom ysey Sunyuerdsuen

oy Sunmp s3ureag

dd
*(3sey zonduwrod

71 = u‘sjuerd g1 = u)

sdnoi8 g oyur panquisip
Awopuer arom syuedpnre
“ugrsap [eyuswiLadxa
I9A0SSOID dAneIURND

© pajuswa[dwI SIOYDILdSIY
‘syysey zondwiod sa

syue[d J00pUI Y)IM UOTJORISIUT
Jo syyauaq [edrdojorsAyd pue
eo18otoyAsd ayy surwexs of,

‘uede( ‘eqyd
Jo Ay1s19ATUN A Ye SWO0T
K103010qR] PapNPUI SSUIRAS

‘1'C F 6'F¢ Jo 98e ueawr
e y3m satew asauede( $g = N

‘uedef ‘equyD Jo AyIs1oArun
9Y} WOIJ SJUIpPN3S 9L

uede(

[0zl @01

s[eLIajewr 1930 ayy 03 pasoddo
se ‘Tetajew juerd remjeu
unyonoy uaym ,wyed,, Jo asuas
d[qenseaw e 3urfeay pajrodax
Aqnyssooons syuedonieJ

WS

‘aareuuonsanb

[eUIBJJIP DFURWAS

e Bursn parmboe arom eep
[eo13o[oypAs g sninums 3sod
pue a1d pamseawt {(NVIV[
“SOTUOJOY ] NS}eWeW e
00€-OWIN ‘SUIN) Adoosoroads
PATRIJUT TESU BTA PIINSLIUL
(sorwreud powat]) mMo[] poorg
[exqa1a)) “sadrput [edrdoforsAyd
pue eor3ojoypdAsd

jsopsod pue axd papnpur
S2INSEIIN 'S OZ[~ INOqe

10§ ‘Jed] SPLWI-UISaI [eDYIR
ue pue ‘wmaime wnuwardidg
[eINJeU JO JEd] ‘USIIA[IA

3o aard e “‘wmnurwumye jo ajerd e
:sadures |, a[1300),, JULIAKIP INOJ
Suryonoy “(pasopd saka ym)
Aq payore urpesy ayy 98ned 0y
sem Aprys reyuswiiadxa-1seng)

‘uedef ‘equyD Jo Ays1oArun
AL e swoo1 A10jeIoqe]

‘s1eak /g-Tg Jo aduer
93e ue ypm sofe ‘F1 = N

"Apn3s SIy} 10§ PajInIdax
1M eqIyD) JO AJISISATUN AL
woxy sjuapnys sfewr asauedef

uede(

[61] €803

s8urpury

uSisaq 3 Wy

Sumeg

ardureg

uonendog

Anyuno)

Apms

8vJo 1l

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



“sSurpuy

2SI} YIIM JUSLINDUOD I8
159} [ed130[0UPAS ] “sarnsodxe
OM} 3} UM g Pue AYH

dd

(IVLS) A1ojuaaug Ajorxuy

eI -a1e)g 1a81aqardg yyim
SaIpNyS S[Ad] AJo1XUY “(SINOJ)
$3Je1G POOJA] JO I[OIJ S}

JO uorsIaA asauede| ‘sonbruyooy
(@s) renusIapIp dHULWDS
{PIISAIPP Sarreuuonsanb
reor3ojoyoAsd ¥ “sfearajur uru |
ur/m HDF dqenod e yim
paInseaw AN ‘S}USWUOIIAUD

‘uedef ‘eqny)

Jo AyIsIaATUN) A Je pawIojad
sIsAJeue eye(] -2In309Ja1] BIID
ur £31D) B0 pue ‘2Injoajai
ewreAo0], UT UMOJ, TUDITWE ]

's1edA 7' F 11 JO 98e ueawr

‘s[ers} ayy

JO 39S1N0 3y} Je AjTeay paweap

arom [y ‘swerSoxd Sunjiem

UT S9DUDIDJTP a1} AT[eoyroads- (foryuod ayy) ueqin “21IN)29J01] BWISOITE] ey sopew ssouedef = N o wt oyedpned 0 poymidos uede( [zz] @91
fonuod ueqm ayy yim - pue (uedef ynoydnonyy padaas UT UMOJ, BJOTYY “9IN}ddja1 ] : Siom uede ( - 55&2«5 ear
se jou nq ‘wrerdoxd Aderoy SIS ) 359105 Ur unjem BIEN] UL UMO], OUTYSOX ge : D
Buny[em 1S3105 A} YIIM Pajou paoed-j[as jo urw G1—¢ Burpnpur uede( ur sayis 18 CCTT S98 SUopMIs oPN
SeM UOIjeXe[dI Te[NOSeAOIpILD) PapN[OUT SY[EAA “SADTPUT JUSIdJTP IN0J e pauriofrad
UOTjeXE[aI IB[NISEAOIPIED U} a1oMm sjudwLiadxe prary
QUTULIdNOP O} SABP dATINDISUOD
¢ 190 wexoxd Supjrem
ueqin ue yym urerdoxd
Aderayy Sunjrem 3sa10j ©
Jo s309j39 2y} aredwiod 03 pawre
Apmys [eyuswriadxa-1seng)
*9)1S URQIN AU} Je uel) o
15910 9} UT 1oMO] ApjuredyTuis ad 160 ADWMMMSW\&M Mmmﬂ”““
d19M ‘WR)sAs snoATU 's3uras [eal ur pamseaur *OITYSNY JO UMO} © bey Apmis < me Sredonied
onayreduwAs ayy jo Aranoe ayy SIOM T[NUINS [RJUSWUOIIAUS Y} Ul PIJenjIs eaIe [RDISUIIOD PEU APTS 9 U p « B
9)ETPAW UDTYM ‘AYH JO Sanfea  ueqin pue }sa1oj o} sasuodsax Teord4£y e sem ay1s ueqan MM.\,\WMHﬂMMFwonM:WWMM
oner JH /47 ‘Alreuonippy  [esr8ojoypAsd pajrodai-jas se Y, "98e[[IA MNINS]T, Ul Pajedo| o E.mvw, " N wpms.\wo -
‘TMWYS UeqIN UBY) [NWHS  [[oMm se sasuodsar reor3oforsAyg SeM pue $391) SNONPIAP ssouT - mﬂmwﬁm.whui mmmmwM
1S910J JI0J PAUTL}O JIOM SIN[LA Apms yySru-g sep ¢ paaeal-peoiq Aq pazioereyd def 7 = 1L wv P uede( [12] 901
1oySny Apuedytuds ‘wosAs  's3umnas J00pINo UL SI0JEdIpUL SEeM 9)IS }Sa10J YT, € ptm sopew asauedef 17] = N SrmIe 10 hm_:u\mgo%éu
snoaau dpayjedwdsered [eor3ororq Suisn syyouaq ‘uede( ‘91n309ja1] OpTEXOH LM 9sOu pue mhoﬂoﬂv
ay jo Ajanmpe ayy  edrdojorsAyd syr Sunednsaaur u1 (Uequn pue sa10J) says o WMMWH ﬁwwwm“:mu “WW@EWUMM
S309J21 YoIYM ‘sishTeue omod £q £derayy [ermyeu e JURIDJJIP 0M] Je paurzoyrad M B N 3S ULt
JH SN[NUWITS [RJUSWIUOIIAUD s g, Jo Adedrypa ayy Sunroddns a1om sjudwrtIadxe prarg Ot IV "SORISTIATLT [¥00]
yoea jsurede paredwod  20UIPIAL dYHUAIDS apraoid of 5 Eo%m M&Mﬁuwu wgwws%xwﬁm
QI9M JT0}JEDIPUT DD JO S}NSY rews osauedef Sunof sapmL
sSurpury ulrsa(q 1 wry Sumag uonendog Anyuno) Apmg

svjoct

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



*QULIT UT SUIeUSIpe JO
UOTJRIJUSDUOD 3} dSLIIDIP JOU
pIp pue ‘surajoid 1aoued-nue
Ie[n[[edeIul Pa)Id[as JO
uorssaxdxa ay3 10u ‘S[[d YN JO
SIOqUINU ‘AJIATIOR YN 9SLaIdUT
JOU PIp JISIA JSLINO) A)D ©
“sexjuod uf “din ay) 19)je shep
/ UeYj 210U 10§ pajse] A)ianoe

dd

‘Tonuod ayj se Aep Sunyrom
Tewrzou e uo sdir ay) a10§aq
P JIOM SIUSWIDINSEIUW
IE[TUIG "PAINSLIW 1M UL
UT SUI[RUSIPE JO UOL)RIJUDUOD
ay pue ‘sajdures pooiq

oy ur sayfooydwiA| Surssardxe
q/v sewkzueid pue

‘urroy1ad ‘ursA[nuerd pue ‘sfeo
1 pue YN Jo s1oqunu ‘Ajande
SN pue ‘din ayy sayze ¢ pue

£ sAep uo pue ‘sdin oy SuLmnp
sfep pIng} pue puodas ay} uo
pardures a1om duLm pue poorg
-aareuuonsanb ayy Sunarduiod
pue sajdwres poorq Surmerp

‘uede( jo 193udd oY) ur
2anyoajaxd nyory ur pajedor A3
efoeN paouaradxe dnoid Lo

au) seardy Ay “uedef 1samypIou

jo amyoojard ouedeN Ul °£'9 F ['GE Jo a8k ueaw e ym

s3nap aarssaxddnsounurur

“[eLa} 2y Jo auuy Ay Je

Aypreay pawreap arom spalqng
JNO PI[NI 3I9M SUOT}RIIPIUT

JUBAJ[SI I9Y30 10/ pue

- mnﬁvwmﬂww@wmwwwﬂuwhﬁw““ I9)je 0AYO], 0} PAUINIdI  UMO} Nsjewady Ul Seale }sa10§  ‘s1edk 9G-G¢ pasde safep ‘71 = N Buiziun ‘aseasip uedef el
o m.m_mwuuwﬁ M GS.M EWG o pue diyy a3 paysiuy sposlgns JUISJIP 231} PadudLIadXad snorajur Suraey syslqng
P b ARUEHILISLS p s ‘g Aep uo pue ‘Splory 3S910§ sdnoid g1 oy “Afreoymwadg ‘uede( ‘0407, ur saruedwod
s[[eo Surssardxe-gy swdzueid
e AnteATuesd Uoriod - JUBISJJIP OM) Ul ‘A[oAndadsar -uede( ssoxoe suonedo[ 231 INOJ WOIJ PO
P SAL HogIec AN ‘uoouId)ye pue Jurow uBQIN PUE PaJSaIO SNOLIEA a19Mm s3oalqns Jnpe d[ejA
JO sIaqUINU 3Y) pue AjIAnde o Ut SIn0Y 0M) 10§ a[EM
SIN paseaidul AuedyIuss Aoy g \Wmv Uuo pue p[ayy }910§
o v oy
fe A pueaseIof 10§ paxTeMm spalqns ‘1 Aep
Ul SUOTJRIUSOUOD dPUO0IAY ] 4O “poprew s1m sdi toq
Burmp spaas] Aj1anoe yorym
ur ‘A310 e 0} pue sp[a1y 1S310§
03 diny 1ySru-omy / Kep-sampy
e paouaLIadxa ‘s1eak 9G-g¢ a3e
‘s302(qns arewr Ayj[eay saAOM]
*SJUSWIUIOIIAUD URIN PUR }SII0]
yoq ur £y1ande N Apnis oL,
sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Anyuno) Apmg

8vjoct

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘sa[eway aSe S[ppruw

03 JyauRq [enueIsqNg ‘s3urda)
aanye3au ur aseardap ‘sgurfaoy
aAntsod ur aseardur ‘s[aAd]
[OSII0D ATRAT[ES UT 9SEIIDIP
“asind ur aseaap Juedyudis y
‘Kderayy 3sa105 Surmorroy oy
Apueoyrulrs sem 10814,

) A[IyMm Jomor Appuedyrudis

dd

‘Aderayy 3s9105 JO Lep

oy} pue a1053q Aep ayj uaxe}
a19M sadTpul [edrdojoydAsd
Ppue S[OAJ[ [0ST}I0D

I2JUD
uonowoid yyjeay Aqresu

ay je aoerd Y00} JuswIssasse
[euonIppy "a1n3oa5a1] oueSeN

‘s1edk §'6 F 7’9 Jo 9de aderane

“Apn3s ay Jo oy o

e Ayreay pawesp pue 19p[o
10 s1eak (O pade uorsnpug
9q 03 papasu sjyuedonred [y

sem £JaIxue pue uorsuay £ , \ ) . B} uede( [sZ] reryoO
10§ [e0sqns poow safedou TeAT[es ‘ajer asind papnpour nsjewady ‘}$910] UOLLAINAY  UB UM SjNpedfewd /[ = N  '91n309ja1] ouedeN ‘nsyewady
J A SIINSEIA] "USWOM J[Npe afe  [eInjeN emeseyy ‘ULmoAnAy Ul J9)Ud)) UOTJOWOL ]
mEOom W.WE wwwumpfs ou orpprur uo weidord Aderoy)  UAZIYg emeseyy Ul pajonpuod YIS dY} WOIJ PI}INIdaI
'} 03 Sutp. L 159105 ® o s30ay30 [eardojorsAyd sem aseyd Aderayy 39104 asoyy papnpur syuedonie ]
PUE POXE[O1 D[RHOJWOD Muﬁmo © uwm&_m memmmM ! * PR
arowr Ayueoyruis pajrodoy pue [Eatso[oy, ' L
-areys paxerar [edrdoforsAyd
e Sunyedrpur surseq uey
19MO] AFuedryTUSIS 919M S[AAI]
[OST}I0D ATRAT[ES ‘D3RI aS[N ]
dd
‘suonenyesd SINQJ ‘Aesse
A hooyduwL] Aesse suo1a)sosay
“[0s13100 wnIds ‘uordonpord
AUDY034d “SUOTIEIIUDUO0D
(Vaw) apAyaprerpuorewr
. {paPNIOUT SAINSEIN
or3oro1sAyd Bmwwbmwmmwwmww 23S Ay10 pue a31s 3satog “euny) ‘noyz3ue TOpIOsID
1oO[OISAYC IO} UL q 'sdnoid omy oyur papiarp IO TnoyzeueH 10 /pue dseasip drenAsd
pUe $S313S [[EIDA0 UT 9SEIIIP : e JO JOLISIP UMOJUMOP . . . A
Awopuer a1om s3oalqng SIedA 50 F 6/°0C 10 Tedr3o1o1sAyd jo A103sT
€ JjIm aduepIodde ur pajuasard . : ‘uequn ayy pue euny) ‘Suerloyz : eury) [#2] oeN
sorjowr [eor8ojorsAydoyyed 98e SN 07 =N  POIUSWNOOp JNOYIIM S[BLI} S}
arom sornawr [edr3ofoyoAsd ‘noyz3ue]] Ul }S910,] UTEJUNOIA
jo yutodpuess aiy JO oury 3y} Je Aj[eay pauwaap
pue reordojorsAyd [eraass jeyy OBUINAA Y} PIPIOUT SUOT}EIO0]
crsou10d 44 sun porioddns e1e woIj Yireay s,309[qns ayy uo g syuapnys AJISIDATUN) SN
1SIROAAY O P ed 3o sy0apge aantsod A[renyusjod
91e31SaAUT O, *SILW JO
Kyarrea e Sursn yjreay uewnyy
[[e12A0 uo dw jo sporrad 310ys
10§ 3uTyIeq-)1SaI0] JO S30a3F0 A}
2INSLIUT O} SEM [LI} PI[[OIFUOD
paziwopuel aAnejuend)
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

8y Jo vl

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘jurds

pue £poq s,apdoad yjoq xe[ar
A[2A1309353 Ued NYOA-ULIUTYS
1Y} MOYS SIUSWISINSLIUT
Teor3ojorsAyd ayj jo symsax
oy, -adeospuey yoes Sunprem
Iajje pue 210Joq eare A3Id A}
ur dnoi8 sy Jo Jey) uey) mof

dd

‘seare

£310 pue 1s910§ Y} UT UOOUIB}JR
a3 ur sadeospuef ayy Sunydyem
I9)Je pue 310Jaq pue SUOT}EIO]
£y 10 “)s9105 O3 uT SUnj[EM
I9)Je pUE J10J9q PAINSEIW
2IoM [0S1}I0D ATeAT[ES

pue A)TAT)O® [eIGIAD [EDTHI0D
[BIUOIJAIJ "UTW () 10J J[LI0] 39S
112y jo sadeospuey ayj yoyem
PpUe SITeYD UO IS 0} PIY[Se aIom
oYy “uoourayye oy Uy “uTw

‘uede(
‘2IN309§31J BqIYD) UI Y18 1S910]

‘s1eak §'T F 'z Jo 98e

‘uede( ‘Ayszaatun

Apueoyrulis sem dnoig eare 0g 10J UO1LdO[ 1A} punoie [emjoajar ] emg e uraoefd  aderoAe ue Yym SaeIA ‘71 = N BEW it uedef [£c]>rred

1S910§ B} UI [OSI}I0D AIBAI[ES  Y[EM O} P)XSe a1om spdalqns auy 300} s[eLr [eyuswLIadxe ay ], syuapnys AJISIOATUN S[EIN
JO UOTIRIIUADUOD AU} ‘Buryem “SuruIour 9y3 uy “YIIYd SS01d
1933 Bare A3 ayy ur dnoid oy e 105 eare aysoddo ayy 03 yuss
JO yeyy uey) 1Mo Appueoyrudis sem dnoi8 yoes ‘Aep puodes
sem dnoi8 eare 3sa103 oy Ay uQ "eare AJ1 e 0} Juds
jo eare Teyuoxgaxd ayy ur Ay1anoe QI9M 9 IS0 J} “eaIe }SIIO] B
[eIQ2I9D Jey) PIJedIPUL SINS3Y 0 Juds sem spaalqns 9 jo dnoid
auo quaurtradxa ayj Jo Aep isy
AU} UQ "SI0JEDIPUL S AJIATIOR
[BIQ2I9D pue [0ST}I0D ATRAT[RS
Sursn nyyo£-uLIunyg jo s}y
reor3ojorsAyd auy ayednsaaur of,
dd
‘SeaIe }S910§ “UOT}EPOWILIOR
pue £10 9y} Y30q 10§ S}Nsax JO BAIR YO UM
SINOJ Suowre seoudIdfjIp saseyd Surmara pue Supjrem

juedyTUdIS Os[e 1M AU} Y10q IOJ 9peur 919M uede( ssome s1e0k ' F 502 ‘SjuepMIS

QIdY], *, paIdes pue ‘[ernjeu suostredwod ‘arreuuonsanb seore uLqIm © $1510 o9e uvaw (9 ) age - Ayrszoarun asouede( srewr uede( [92] S{req

‘ATpuatyy ‘ajqefolus,, axow SINOdJ Pue poyaw (S ay3 AN Y1 pUue SiS9103 71 000T) STEN 89T =N SunoA papnpour syuedonre
a1om poyowr (S oy} Suisn  yjoq Surs) “Sumas 1sa10§ € 10
BaIk J5010§ 9 Jo suondLdsop  ueqIn ue IPYYL pue sesuodsar
e} PUNOJ SIOYDILISIY reor8oroyoAsd usamiaq
sdiysuornea1 sy 93e31SoAUI O,

sSurpury ulrsa(q 1 Wy Sumag ardureg uonendog Anyuno) Apmg

i e

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘[o13U0d

ueqan ayj ypm paredwod usym
1891 A} UO SSAIS ID}INY

pue peopjIom derpied Sudnpax
Aqo1ay “voneurnurepyur

pue Wo)sAS UISu9joISue—Uruax
au o uoniqryur

‘[-UI[oYIOpUd

Surpnpur s103oey esrdojoyped
PoIR[21-9SISIP TR[NISLAOIPILRD
‘s1oyedrpur amssard poorq
:pa30a[00 219M SurmOT[O§

9} JO SJUSWIINSEIA] “[OIJUOD
10§ noyz3uep ur eare A1

e paduarradxa dnoid jonuod
ay pue “dun 1ySu-//Aep-/ e
Qouaradxa 0 359105 UISI9AD
paaeal-peoiq e 03 yuom dnoxd
(Apn3s peY) UoUB AT

“eury)) ‘noyz3uep]

Ul eaIR URQIN UL SeM

£y Toryuod ayy ‘uostredurod
I04 "eury) ‘@durA0I]

‘umowyun soryderdourap

‘euny) ‘noyz3uery

ur pajear) Sureq oM [y Apnis

a4} JO Wy AU} Je UOHIPUOD

o 01 2nqryu0d soopderd Ay, "yoea suosrad 71 Suerloyyz “Ayuno) “Sueyping uw pads mwmw\ﬁ sz J[qess ur uorsuaradAy PumD o] o
AS e} SajedIpul eje(] "parpnis 03 09 woxy pade ‘SYNPY F7 = N
Sonemdod oun ut uorsusdA jo dnoi3 jonyuod e pue dnoid ur ,SIe 15910, [euoneN [enuassa Yim pasouderp
Bl or nwmmw S 1or SM: mEM Apms poy e ojur papIaIp UTRJUNOA] 9SIOH] YM,, syuanyed papnpur spalqng
W B o I o :.MH m_u.m dde A[wopuesr arom uorsuspadAy  3sa10§ usaI319Ad paARal-prOIg
B 103 AS JO UOHEOH [enuassa Wim sjuaneJ A[op[e
aup 110ddns o) aduapraa axp oy ur uorsuarad Ay renuasse
ST 919U} JeU pojensuowop w.::mho:mEm 10 ‘Bunean
Apras sup jo sHnsay 105 uoryedrdde Teonoerd
e se Xg jo Aoeoyyye pue asn ayy
110ddns 03 2oudpIAS dYHUSIOS
opraoid 0} Sem TeLI} PI[OIUOD
PpazZIwopuer dATjRIIURN])
NS
‘paInseaw arom
SUOT}RIIUDUO0D UIqO[S0waYAX0
. pue q8y [ejor, (weqin
suopows aaedau pue 3s2105) 9318 [ejusILIodxd
1omo[ Appueoyrudis pey dnoxd PE3 1Y -UI G 10§ A1oU908
1S910J 3} ‘S3)L}S POOUI 0] : "eaI0Y] .
. pamara Koy arym soalgns uo , Apnys siyy Jo uonenIul
eare K310 ueyrfodonaq uoaleeq
paurioyrad sem juswaInseaur ay 03 zourd Ayjreay Ajreruswa
ueqIN "SA 1S9I10§ Y} UT 1y m3-Guoasng ur sem eare ‘PojUSWINDOPUN ISPUID)
Kdoosoxpads parerjur-rean pue A[eosAyd paweap
ApueoyTulis a1om payjoos s1oI0 Aq PoUDIEm ueqin 3unSenUOd Y[ "eAI0Y ‘s1eak ¢'7 F 0°¢g Jo 98uerx a1om spolqns oy Apmys eaI0Y [8z] Sunof
pue ‘[eInjeu ‘o[qelIoyuo)) 1O A9 pay ‘op-uomBuen) umg-Guossony  ale ue pey syuedonred g = N Hqns 9UL AP
Sureq noyym Surping ueqin snyy ur pajedonred syuapnys
“BaIE URCIN J} ULL]) IR }SII0J “UunAw-3u09soy “L-Uomo
Ue JO JOOI d} WOIJ eaIe Uedin Ayiszoamun uearoy y3rg
I3} UL 19MO[ A[juedyrudis e Sumora yim poreduio UT Pa)edO0] UOI3DI-PI)SAI0]
B e ey
1901 HAXO pue qsy [%0L s109330 Surxerar resrdojoypAsd
pue eordojorsAyd
QALY SJUSWIUOIIAUD
1S910J JT SUIULIDR(
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

873091

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



dd

‘[[oMm se suapIed oy} woiy Aeme
arom syuedmonred ayy uaym
anunuod pnod Jurreuwrnol yeyy
0s papraoid osfe a1om suoredo]
9sa} JO SAINIOI] "SudpIeS

AU} UTyIIM suoredo] payyads
Suryoear uodn [eumol pue
ydeiered aandrosep e peax
0} payjse a1om Ay} ‘syrem ayy
noySnomy ‘pouad yyuow-¢

e Surmp syem uapred moy
-om} 71 939[dwod 03 payse arom
syuedne] synpe 1apo ur
uorssaxdap uo Sunjem uspred
JO S}I9Jd AU} SUIULIAIOP Of,

‘SY[[eM 1S910J T Y} JO
uone[duwod 1a35e 6 03 ¢ WoIy
paseardap aredg uorssarday
JLIBLION) U} UO SII0JS ULSIA!

ePLIOT] ‘SUdpIeD) TWeLIOA

-uepisAyd e
Aq pasouSerp uorssardop yim
(s1eak ¢'17 = 98e ueaw) O = N

‘uorssaxdop
YIIMm 69 Jo oSe ay) 190 syNpe vsn
19p[0 papnpur syuedonrey

[og]
KoxgyeON

dd

‘s1oyedtpur [eordojoydAsd

10J pasn sem (SINOJ) soiels
poout jo ayyoxd ay [, "Ppajdalp
9I9M I0}OEJ SISOIDAU JOWN}
puUe 9-UR{Na[IAIUT SAUTY0IAD
Axoyeurureryur ‘r03dedax

z 9d4£ 11 ursusjorSue “03dadar
1 ad 4y 11 ursusjorBue p
ursuadjorue ‘usoursusjordue
“UTURI “aura)sAd>owo

s8urpury uSisa( 3 wry

Sumeg

ardureg

uonendog Anyuno) Apmg

8730 L1

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



“Kyrenb daars pue ‘dosrs

3o ydap pajer-j[as ‘saynunu
aqqounut ‘owy doays [enjoe
Gunoedur ‘sonstvoereyd
doars pasroxdwr Supyrem jsazoy
3O Y T 3oy} pajedIpul s}nsay

dd

‘ejep

Aydei8noe pue axreuuonsanb
pazajsturupe-J[as

Aq 3sa105 B ur SunyrEMm I9)jE
pue a1039q SIYSTU 3} UIMIIq
poaredwod axom suonTpu0od
daa[g ‘sAep puaxeam juaIalIp
§ UO Pa3oNnpuod dI19M SUOISSIS
Sury[em-1Sa10J INOY-0M],
‘syurerduwrod daafs ypm
uonendod paseq-Ajrunuwwod
e ur unjem 32105 Jo

$}09Jjd AJLIPIWILUT A} d}LN[LAD
0} sem Apnys 3sapsod pue a1

‘uede( “eSyg

Jo Kyiszoarun ayy ye aoed ooy
sisATeue eje(q “uede[ ‘nysuop]
JO UOT3DI UId)SaM DY} UT Pajedo]
‘21n0aja1] e31YS Ul AJISISATUN
NYONAY JO 15910, NYOYNLY

‘sa[ew9j 8¢
pue sarewt ¢ ‘14 = N

'S/ 3] 0} SUdd} WLy padues
sa8y “Apmys sty ut pajedonred
S199JUN(OA JNpe Ayreay 1/

uedef [ce] eyioy

‘JuawaSeuew juaredino

[ensn ayy pue [eydsoy ayy

ur paurzoyrod Aderayjoyohsd
Jo yeyy 0} zouadns

SeM }D3JJ9 S)I pUE “UOISSTUIAT
uorssaidap jo jusuaAdIyde

a3 ur [nyd[aY Sem JUSWUOIIAUD
3s0105 oy ut parjdde
AderoyggoyoAsd paseq-1gD

dd

(T2/1 %) STo1u0d ayy pue
(61/% “%17) dnois reyrdsoy aupy
yoq ueyy roySny Apueoyrudis
“(€2/%1) %19 sem dnoid ysaioy
a3 JO (QSYH U mo[aq pue

/) ¥l UOISSIWDI Y[, "S[OIU0D
oy pue dnoid eyrdsoy ayy
3109 yim paredwiod paseardap
Apueoyrulis arom dnoild
15310 9y} JO $3102s (SYAVIN)
safeog Suney uorssardaq
319qsy-A19WOSUOIA ‘S[o1U0d
ypm paredwod suorssas
 19)3e pasearap Appueoyrulds
arom dnoi8 350105 a1} JO 1008
(ASYH) uorssaxda(q 10§ safedg
Sumyey uoj[TUIRE] AU} papNAUL
pasn §)s3], “I9pIOSIp darssardap
JI0[EW U0 JUSWUOIIAUD }SI10§

e ur parjdde AderayyoyoLsd
paseq-(1gD) Aderayy 1o1aeyaq
2A1TUS00 JO 10953 3Y3 153} O,

‘Teytdsopy
reJ [noag ays je adefd x00}
wrex3oxd eyrdsoy ayy ofrym

“wnjazoqre 3unay-3uop] ay je
aoe[d ooy urex3oxd 3saxoy oy
‘8urmor[oy a3 a1om sSurag

*dnoi8 jonuoo

ayy ut 1g pue ‘dnox8 rejidsoy
ay ut T “dnoig 3sa105 aupy

Ul € ‘So[ewaj pue Safew €9 = N

*ea10Y JO o1[qnday ‘noag

ut pajedo] Teyrdsoy Ajismoaun
3UO e 1dPIoSIp dATssardop
Jofewr yym pasougerp
uogendod e Suowre arom
Apmi3s STy} 10§ PajINIdAI SJUSLIEJ

©aI03] [re] wry

s8urpury

uSisaq 3 Wy

Sumeg

ardureg

uonendog Anyuno) Apmg

87 Jo 81

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘reapoun are uonemndod
€303 Y3 Jo sapPyads
oy “eyep ayj ur pajrodar
Buraq ardures yuedonred

‘(8% = N d[dues [eniut oy JO
‘syuedonred

[euonIppe IS} S}OI[FI

ejep a[qereay ‘pajerodioour
arom sdnoig parred

Gz oyur paziuedio ‘suosiod
911 jo d[duues [euonippe

‘uede(
“AJISIOATU() OPIEMNOH YIim

's1eak §'99 Jo e ueawr

*[013U0D E Sk pasn

1M s1dalqns Ayjfesap "parpnis
arom safdures paired Gz yorym
woiy ‘suoszad 91T 03 ofdures
9} PISeaIOUL ST, "STedA

9 j0 porrad e 140 syuaryed
onaqer( I1 9dA1, Suissarppe
sarpnys [eurpnyiduoy woiy

[eurpnyiuo] [euonIppe Ay} U Jey) PAJOUSPIIR S | vare [euon IRl ey syuarjed onaqer(] g odAL  ejep pajerodiodur s1oypIeasar uedef [#€] ensiyo
0} NP ‘T9AIMOF] “PIJL[LI0D 0 IOUINE B} ‘SATPNJS dIN: : : : dreurd) ue safeur = “Kreuont s ur /8
btwmudwcwa are wﬂOuﬂW wooE EWE EMW mNﬁHE&ﬂmHE towww Aqueau pue fyppey ypreasoy Gresrzep oo sr =N 0 um:o.mm Moﬁu%H\vaN xw\?w
UT 9SEaID9p € puk NOA-ULIUIYS ue uf ‘sajeqer(] [T 9dAL ym ssewr Apoq ueawr pue ‘¢'T F
jJey) pajensuowap snsay  spuaned ur sfpad) 95003 poorq un (FST ISPy ueaur ‘gg—(9 Jo
UO NOX-ULIUTYS JO $}09JJ9 a8uer a3e ue ypm sajaqer( 11
dY) ssaIppe 0} pawre Apnjs ad4] 103 pajean) Suraq syuaryed
[eurpmyrSuo] aAeIIIURN]) jo ardwres e woiy syuedpnred
II9Y} PI[ND SIAYDILISIY
dd
*SUOISSAS DU} I9}je pue
910J9q PISSISSE SOLIJIW dIIM
AJrATOR [[9D IO [RINJRU pue
(A103u0AU] AjoTXUY JTRIL-91R)S
pue ‘ULI0y 3I0YS ‘S9je}g POOIA i
Jo 3o ) Aeys TedsrdojoydAsd mu:mzw:o:m:w
‘SOIUBWIDS JO SULID) UT  “(9[edg andne 1ooue)) andney %ok v 3 HOOPINO “U2d1e 0}
PN uea[d ued oM YDIYM wogy  ‘(dIreuuonsang) ASAING yjes ] om..v_> vooh e E:uﬁw\s OIUM SS9998 ppe] pue m%@ua :Mn_us
sarreuuonsanb oyyads yym 9¢-WLIO] 1I10YS) 9J1] Jo Ayrenb b_:uﬁ\ uounean Mﬁ Euom ‘s1vak o Qo 53 £ Ut PIpISaT SjUBCRAEC [V
Surq-[om emuds, Aq jueow  (Burdq-om [eruide-Adeioy \m pue ‘soawoy sjue _u\_tm s1eak 9°96 jo a3e o Sm.% Pr3s JO A A} J© UOTIPUODd
st1eyMm ayeaurpap o1 sdjoy ssoU[[] SO s@unas rermymonroy “yred Ue U)Im So[euraf g1 Pue £'G9 9[qe}S UT 9I9M pue uorjerper
X ; -sredionzed (e 10 0 TUsLSSosey Teuomouny U UM suapI1ed pue ‘s)sa1oy jo 98e aBeroAL U YJIM SITEW 10 ‘Aderoyjowop ‘A1o8ms wede ] nesye
Pris SHIL "Siwedied [[¢ 10§ jo3 v [euonaund ‘sspred ‘(uedef ‘Jarg eesQ  § pepnpour sjuedonae] ‘s1eak auoZrapun pey A 19)je { [eel nedeN
pasoxdwr yjreay renjruds pue ayy) Aypenyuds sy, 'syeam , . X 12 10 03 d ‘sued 4
|PUOHOW “PAUOHUAWIBIOe  Z[ 10§ PPM © 9O PRANPUOD ©}ING) NIe ] SATRIOWDWWOD)  g'0L/+ S1edk 1'gg jo 93e \:mmE e possed yuowr QJO syuedon.re
ssogodAy ot 3roddns 1om suorssas Adeioys dnois 0z :o._:momxm ES\S\E&& YIM USWoMm pue A ‘7Z = N [1e 104 "saSes m\:otg
0} uonjuaAIdur 3sod pue  3r0ddns pue ‘uoneyrpowr 304 UL .ﬁMﬁEu\M: soyts “wredef FO 199UES wss\m o hmu:Mu
axd syrys opewerp aom a2y ‘Adersy remymonioy ‘Aderayy §O 9IM0OICL OJOAN O UHRIM #mmwuﬁ hiiae mwoﬁ [[Eo519 M
1$910§ JO pajsIsuod [0d0301d SIUFREA 199UED JO [0O
Jusunean saneiSenur o © WOIj PAYINIDAI 9I9M SJUdTe ]
‘Ajreoyadg ‘syuenyed 1aoued
2z uo yoedwr S Jo suLa)
UT SUSWIUOIIAUD [eINeU 3y} JO
uoneidayur pue ared fenjuids
jo syoeduur ayy a101dxe 01,
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

87 Jo 6l

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘synsar duanpyur Apueoyrudis
jou prp syuedpnred

JO SNJE)S [eILIBW PUE [dA3]
uoneonpy "s[pad] uorssardap
1s9)-01d 1omor yyim syuedionred
uey arowr werdoxd

352105 a3 Jo uond[dwod

uodn sa100s 3s93-3s0d [(1g oUp
uo paaoxdwr s[pAd] uorssardop
3s93-01d 10yS31Y Y3IM SOT[OYOOTY

dd

‘soLaw J[A)SaYI] pue SI[qeLIeA
reuosiad oy unear swa)t [g
Jo Aaaans pajrodar-jas e pue
‘(1ag) Ar03usaug uorssaxdacy
[29g YL PapN[OUT SAINSEIA!
*so1f00de 10§ uorssardop

JO yueunjear) feyuajod
s,Aderayy sty Surururajep
3y} 10§ “ea10Y] YINog

“aouraoi 1833uniy ur 10
[euoT}eaIddY winaueg ur dured
Surreay 350105 € ur A[IYM Aep-6
I9A0 Passasse a1aMm syoalqng

‘SyuawIssasse 3s933s0d ‘sa 3sajaxd

ym £pnjs 31040d /[01jU0d-sed
aAneUend)

‘IO YIN0g
‘durA01 ] 1338undyy
U “}S210,] [EUOTIEAIDIY WNIUeLg

‘seak g~ pade ‘sareway

“Ky11I0Ry UOTYRYITIqRYRT

[oyoore juaryedur

Teuorjeu e ST I9jud)) YdIeasay
TOYOI[Y UBaI0Y S "eaI10¥
YIN0gG “@durA0i ] ynqdunyd
“I9JU)) O1eISAY [OYOI[Y
ueaI0y 9y} je jusuwijear)

woiy SuTwod pue wsoyod[e
M pasouderp so[eurdy

pue sa[eur jnpe aram spalqng

8 ‘sa[ew 8 SHNPV 26 = N

©aI0Y]

[ce] uys

dd

‘Jueunjear) nyoA-uriuryg jsod
ureSe umerp arom sadures
9s0on[5) 'sdnoid Sunyrem-jsaioy
0M} OJUI PIPIAIP JIOM
syuedmonae ] ‘S[AJ] as0on[S 10§
Pa329[[00 219M safdures poojq
snouaa [eraydua ] Teydsoy
DIe3sal Ay} Je S[eawt Suruiow
I19)je passasse a1om syuedone g
'ssa001d uon UL AIRIUT AU}
Surmnp spearajur pawy dyads
e Ua¥E) 1M 3500N[3 Poo[q

jo samseaur 3sapsod pue a1
Apmys ay Surmp pue

‘JO WL} Y} J UOHLHSIUTWIPE
UI[NSUI YjIm pajear)

Buraq a1om ()] pue ‘uonedIpaw
[e10 uaAI8 a1om /g ‘Aderayy
9SI9X? pue A1e1aTp A[UO
paouatradxa syuedonaed 11

s8urpury

uSisaq 3 Wy

Sumeg

ardureg uonendog

Anyuno)

Apms

8% 30 0¢C

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘Apoq pue purw oy}
30q JO UOTJEXE[31 I0J SALIYJD
SI UOT}RAIDAI S310,] “AJID ) uI
uey} 153105 3Y) ur IayS1Yy 3¢ 0}

Ppapua) AYH Jo syusuodwiod JiJ

Jdd 'PAINSeaW OS[e dI9M
amssaxd pooyq e ajer asin g
‘A[panoadsar £j1anoe snoarou
onayyedwAs £janoe snoarou
onayyedwAsered ayy 3097501
AMH jo syoadse moy azAeue
0} pasn sem WeISoIpIed0I}dI3[d
AU} JO [eAIajUI

M- 9YL A[iqeriea ajer-jreay

uede( ‘amjydayar] 1yezeAnN

80 F 8'1¢

‘uedef ‘Ayiszoarun

i e R o TR R
ASTH JO stusuodwos (£ousnboxg sansedA ‘sdnoid eare-ueqin
YBI—1] Aousnba MO[—T) pue eare-}sa10j w«:_ pawLIoy
(4 + 77) /] pue sanssoad a1om sdnoid omy yuawruisse
POO[q DUOISEIp ‘a1 38[n] wopuer Ag ‘passasse a1om
: : WJSAS SNOAISU dIWOUOINE
3} UO $3093d ) pue
UOI}BaIDAI }SAI0J [eL1} PI[[OIJUOD
pazIwopuel sAneIuend)
dd
‘uoysanb yoressar ‘ssans
S} UI S3[RLIBA PIJUSLIO suonjdoorad-jpos pue aoeds
-ypreaYy a3 pue sadeds-usaId 1213 03 POURISIP USIMIDq
0} 30UR)SIP USIM]I( UOTRIDOSSE UOIRIDOSSE JU}) SUIULISJIP 0}
S]qRIA € SEM 319U} ‘[[EI9AQ  PISN JIOM SISATeue uorssardax
'ssons unaodar syuspuodsar onsi3of apdnniA ‘o[eds ssang ‘Apnjs s1y} 10J papIodaI
ueyy saoeds-usai8 jisia 03 APy1[ POAIID 3} pue (Y3[eay JO ejep IRy} pue papuodsar
a1ouwr 3q 03 pajrodar a19Mm ssa1Is suorsuawrp 3o Surmseaur) S[ENPIATPUI 0GZ/0] "WAISAG
j10da1 3,uptp oym sjuspuodsay  ‘9¢-JS Ay} :papnidul pazA[eue SJIPWUS(] UIdYINOg uonensiday
-ooeds-uea18 woiy ou)Iey samseaq ‘seareuuonsanb  jo Ayszearun “qirest] orqn jo . [IAID ystue(] ay) woxy Surdures
Burary syuspuodsar ueyy ssans PaIRISIUNUpPe-J[3S  SJMISU] [RUOLeN] YSIUR(] YL mwﬁo\s 8vvs wopuelr paynens-uordar [9¢]
pue uswr g0gg ‘s1edk /-9 SIewua(]
s3] padusLIadxe adeds-usard pUe SMIIAISIUL 90€J-0}-308] A SIEWUS(] JO SUOIII SNOLILA g Pl Burfordws £oams marazejur 19130ps3ng
B WOy uny | ey ssaf WOIJ PIJII[0D SeM elep ssoxde aoed Sunye; Apnis PoSE SSURAINPY :0S01 = N y3[eay parajsiurwpe AJjeuoneu
Burary suosiad ‘A[euonippy 9y Aoaing matarjul yed]  snoradid e woiy ejep pazinn G00g © woiy dured ajdwes
-ooeds-uoa18 aqrssadoe  ysrue(q o0z © Jo dn Surmorroy Ay ‘Apmis Sy} 10y pasn sem
0} wny | ueyy sso SUIAI[ 9SOy} SjuSpUOdSaI WoIy PajII[[0d Sem SIRWUS(] WOIJ S)NPe 78T
uey 311 Jo Ayrpenb pue yyreay ele( "SSOI)S PUE ‘SI0)EdIPUT woiy eyep jo Surpdwres reyruy
paatd1ad Jo uondrjsTES JOMO] 911 Jo Ayirenb pajerar-ypreay
pajrodar adeds-usard woxy wy “pyeay ‘eoeds-usaid 0y ssadoe
1 ueyy 10w SUIAI[ S[ENPIAIPUT  UIIM}3( SUOTJRIDOSSE JURAS[L
YsIue(] Jey 9)ensuowap AU} SUIULIAJOP PUE UDILISAT
Aprys sy Jo s)nsay 03 sem Apnys snyy Jo wire ay [
‘eyep Sunsixe-axd jo Apmys ase)
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

8730 1¢

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



"KyI[IqeLIea ajer-jresy

Uo seare Uil ,[[ews,, UaAd
JO SSaUAIOJJ0 A} s1s933ng
‘[[EIOAO PIIIMO] dJeI-}TedF]
"paseaIdap Sem UOHR[NUINS

dd

"S9YIS-M[EM U9dMID]

SIUIODINO IOUDIDJFTP A} SSISSE
0} painseauwt a19M ‘SINOJ

pue ‘A10jusAu] A19IXUY JTRI]
1e1S 3yl ‘AYH “¥H (1013100
ay) eare ueqin Aqresau e ur
pue syred e ur sjren ogoads uo

‘s
[OT}U0D UeqIn 3} SE PAjoudp

lLFETW

‘uede( ‘Ays1aatun

Uoeo UTW GT Pay[[em sjuapnig  eare A Aqresu e yyim ‘uedef , e uede( [6¢] Suog
wa)sAs mwoiw: onayredwds S[PAD] S51S PUE SJEAIEaY  ‘MmIoajid BqID AIID BMISEY] a8e ueowr “(9,001) O[CIN ‘€C =N ©qIyD Y} WO S)Uapnys a[ej
S[IYM “UOTeINWIT)S W)SAS
syuedonred pajoedur uosess Ul YIe ey-ou-emIysey
snoarau dnayjedwssered era
1rey a3 Sunmp ssyred ueqin
syuedonaed ayy ur uonexerar
Qourey[ud syred ay ut [em ayL, Ut BUP{[EM JO UORUDAIBIUL
P : AU} MOY 2JeIISUOWdP O} Sem
Apnys sty jo wire oy, "uSIsop
$109[qNS-UTy}IM “[eL1} PI[[OIU0d
PAZIWOPURI-UON ‘dAT}E}IUEN])
dd
‘seare
Pproy uaAIS ayy ur sadedspue|
ayy Suryorem 1ayye pue a10joq
paimseaw ure3e a19m sdIpUL
eor3ororsAyd pauonuawaioye
AU, "Urw G[ J0j eaIe UDALS I19Y}
‘eare A3Id 3y ur s309(qns jo jeys Jo sadeospuey oy Suryorem
ue 1mof Apuedyruds sem SITEYD UO Pajeas arom Aayy
©aIe S9I0J Y} UT $303[qns Jo UOOUId}JE AU} U] “paInseaut
UOTEIFUIDUOD [0SII0D ATeAT[es a1am ayer aspnd pue [0s100 *a1N309ja1 ] oueeN ur . . ‘SsjuapNys
pue ajer aspnd yjoq ‘puey 130 Arearpes ‘(AYH) Anfiqerrea A3 ouedeN pue umo} oueurys 58e weaw (94001) @ Sﬁzﬁ\mﬂﬁ Mm Ayrszoarun asosuede( srewr uede( [8¢] streq
ay uQ “eare £310 Ay ur spalgns 9jel JIedY ‘UOIEPOUIIOdE papnpul Apn3s jo seary ° PNl = BunoA papnpour syuedonre
jo yeyy ueyy roySry Apuedyrudis JO BaIR 9} UMM SUTUDAD
Sem eaIe 15910 ) UT s30alqns pue Suruwiow ayy Sunm(g
JO AMH 1By} Punoj smoydreasay  ‘seare paudisse Ajsnoraaid oy
jo ayisoddo ay) 03 Juam syoalqns
‘Kep puodas ayy uQ “eare
£310 B 0} JUIM XIS IDY}0 2Y} pue
‘B3I 1S9I0 3} 0} JudM spalgns
x18 Jey} parmbar juswuriadxe
a3 Jo auo Ae(] ‘XS JO SIJJO
reor8ororsAyd ayy suruwralap of,
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

8¥Jocc

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



*s309[qns a3 uo wyed
resrdojorsAyd pue uonyexerax
Teor3ooypAsd pajora jsa10§
AU} UT Y[eM JOLIq V "UOISNJU0d
pue andnyey ‘Ajrmsoy Ajorxue
‘uorssaxdap “Ajorxue pue
UOTSUD) PIseaIddp “Snorodia

dd

‘sasuodsai TesrdoorsAyd
Amuenb 0y pasn azem YH pue
AYH ‘sdnoi3 yioq usamiaq
[enboa azom amjrpuadxe AS1ous
pue paads Sunyiem repm
“urur-/ [ sem q33udf 9sImod

‘uede( ‘a1
oueSeN Jo A1) y uryim eare
£y e sem foryuod ay [, ‘uede(

's1ed4 9'0T F (°8S Jo a3e

‘Apmys sty ut ayedionaed oy
uonIpuod [esrsAyd apqeyms ur
paweap uorsusyradAy juarmd

\ ; ) . [eIURD UI 21n309§a1 ] ouedeN Jo ’ 10 /pue uorsusyadAyard jo uede( [1%] Suog
[eInjeu “paxe[d1 ‘d[qepIojwod Y[, *(JOTHU0D) Ueqin pue 3saIof UMO} NSYEWRSY UYL 150105 UBIW © Y)IM UdW NPV 07 = N K103t © g suezn ssouedef
punore paseardur a1om s3urfeoy Ul $351N0d paururiajepard
UOI}LaIdaI [eINJEU EMESEN Y o[ew jpe a1om Apnjs
9L 35010 U3 i BUb{[eM 12350 e OF PRASUL 919M uLmoAnAy uaziyg eme: SIy} 10§ paymIdal syuedonr
9)EDIPUT S}NSAI ITLUUONSINT) spoalqng ‘synpe aarsuapradAy i 2 UozIis SV s 103 pout siuedpRIed
1oy31y Appueoyrudis sem AYH — paSe S[PPIW Ul WI)SAS SNOATIU
o yuauodwod Aousnbary ySry STwouone ayy uo Junjiem
pue 1amof Apuedyruds YH 1S910 JO S}09JJd A} J€ JOO O,
dd
“urur G1 10y seare aAndadsar ayy
ur £19u0s oy Surydjem Ireyd
B UO [[1s jes Aoy} 1ayje pue
9I0§2q pue ‘UruI GT 10§ seare
A3 pue }$910§ A} UT BSINOD
‘BaIe 3S910§ paurggepaid e pasrem
a ut 1Yy Appueoytuds arom s103[qns 2y 1935 pue a10Joq
}10JW0D JO SSUT[a9) pue ‘eare ‘uoryepourodde jo aoerd ayy
1S910§ a1} Ut oMo Appuedyrudis Je S[eaw 210J9q SUTUAAD pue
SeM UOT}RIJUIdU0D [OSTHIOD Gururows ayy ut “9°1 “sawy XIs . , , ‘[er} 9y3 Jo awmy
Arearreg “1omof aq Eﬂumv:wa Ppajonpuod mM«E SjUSWIAINSEAW , uedef Em@m&m% w80 ((0'T F 0'Z :AS F ueaw) ayy je \E:mow vmcw@%v oM d [o¥]
(AH + 471)/471 pue 1y81y aq 0}  [edg13o[01sAy -aareuuonsanb Aq CATEPIUTOIN A[UIEU 59103 €7 01 Tz pade safeN ‘71 = N IV “ApMis STy} 10J pajmIdax uedef n3nsjounsy,
Papua) AYH Y3 Jo Jusuodwiod  passasse OS[e d19M , Paysa1jal,, FEIIPEOIq B UL PARINPUOD JI9M S)UIPNYS AJISIDATUN S[RA
JH a3 Jo :amod ayy yeyy pue ‘,wed,, /, 3[qe}I0jwoDd,,
pue ‘romo[ Apuedyrudis arom Buraq jo s3urpeay aanoalqng
ajer asind pue amssard poorq "BAT[ES UT UOTJRIJUDUOD
jey) pafeasar Apnys ayj jo eje(q Vv urmqorSounurur
pue “‘uorjeruadu0d
[0sn10d Axeares ‘(ANH)
AyI[iqerrea ayer jreay ‘ojer aspnd
“amssaid poorq Sunednsaaur
£q paururexa a1om XS Jo S109550
reor8ororsAyd ayy Apnys of
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

87 Jo €

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



*SPUSUIUOITAUD
ueqin ur 3unjem ueyy

dd

‘Anawo8re011dg ‘(peopyiom)
M "DDF ‘AMd “IH ‘ddd ‘d4s
:Burpnpur s[003 JusWSsIsse
y3[eaY snotrea ‘sarreuuonsanb
ad£youayd 3se301d paajoaur
Bunsay, "sesoulerp Qv Iy}
JO 23e)S pue SdOTWRUAPOwaY
suaned pajgoedur
SJUSWIUOITAUD H—EWHQW.WJD

1) A3ojorpred
ayy 1eau pajedol yjred san
aurd e sem uor3ar arsodxa

*SDUSIDG Y3 JO AJISIDATUN
ueruenyyr jo eydsopy

ay3 jo orur) dr3ojo1pIe)) 3
‘s1e9k 971 F €79 U3 JO DIUID) JLSO[OTpIR)) 9}

syuaryed ur uonouny oerpIed AU} MOY SUTULID}OP O} pawre uoa18 Y, o1t A3ojorpre) o a8e ueaw e yym syuedonred e pajeox 3u1aq SARIPIGIOWOd erueNy)I] [e7]
. ‘N ueruenyry jo reyrdsory ORIPIED PUE ISLISI(] QUBIDIAJ[NZRID)
[EIDA0 UO 309JJ0 9ATyIS0d  SIDUDIRISIY "SALP SATINIISUOD a[ewdy pue S[RIA ‘0 = N
9} IeaU }991)S B SeM eaIe 1911y Areuo1o)) jo sisouderp
arowr e pey sred e ur Sunjepy £ U0 UTW ()¢ I0J S)USWUOIIAUD d | )
JUBIOHIP 4SO Ul pas[eM amsodxs ueqan ay, w seuney B UJIM |DED BIURNY)I] ‘Seuney
pue sdnoi8 amsodxe ueqin Ul pajonpuod sem Apnjs sy, JO S)USPISAI A[EWS] PUE d[eW ()7
10 U9213 131D 0} paudisse
Awopuer arom syuedonre
VD 10y pajearn; Sureq syusryed
uo 3uny[em-sa105 jo yoedwr oy
Apnys 03 sem TeLI], PI[[ONU0D)
paznuopuey dAEURN])
*000" 0 dwodur [euosiad
0000257 g S —
[eNuUR U UI 9SLaIDUT Ue 0} OLIEIU) O] WIOT] POATID
paredwod sfem ur suonrpuod MEIUQ oY J PoALIOp
SSIU[I [EJUSW PUE SUOTTPUOD
J1[0qE}OUW-OTPIED PISLIIDIP \
osrjoqejeuw-orpred ‘uondadrad . , i . ,
3[00[q AJID © Ur s399I} dI0WE T epeue)) ‘0juoIo], spooyroqydrou epeue)) ‘0JuoIo],
; L yyeay resua$ jo syodar-jes epeue) [2#] weprey
Suraey ‘puy "000°01$ Jo Arefes ur pajonpuod sem Apnys ay, UeQIN U S}991}S PIUI] 9d1], ur uorgendod ueqin a8xe
LM OJUOIO], WOIJ ejep
[euoszad [enuue ur aseardur ue
2a1) [enprarput pue Lrogewr
11 st 3ey; Aem e ur uondoorad
Q)I[[93eS UOTNOSAI-Y31Y
wpIeay spaoxdwr porq £ SGururquuoo Apnys ajerreAn|n]
© Ul $991) 910U 10 0T Suraef] i PHS SIBLEARTIN
sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Axyuno) Apmg

8V Jo¥¢

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



yo1easa1 9y je sjeawr Suruow
19)je passasse arom sjuedione g
's59201d UoTUSAIBIUT AU}
Sunmp s[earsyur pawr oyads
Je udYe) a19M 3s0on[3 Poo[q

jo samseaw 3s913s0d pue a1
Apmys ayy Surmp pue

‘JO dwWiT} Ay} Je UOTeISIUTWPE
UINSUT Y3im pajedr)

Suraq a19Mm (T pue ‘uonEdIPIWL
[e10 uaAId a1om /g ‘Aderay
9sDIaX? pue A1e1aIp A[UO
paduatradxa syuedpnaed 11
‘(8% = u) dydues feniut oy JO

“AYISIDATUN OPIEIOH YHim

‘[013U0D € Se pasn

a1aMm soalqns Ayj[esat] ‘parpmnis
arom sajdues paired Gz yorym
woij ‘suosiad 91T 03 aydures
A} paseardur i, ‘s1eak

9 j0 porrad e 1040 syuaryed
onaqer( I1 9dA1 Surssarppe
sarpnys eurpnyrduoy

woy eyep pajerodioour

ruedef ‘s1eak §'99 jo ade ueawr

VN ‘sjuedprred  UOdAUUIOD UT SEAIE [RUOLEIIAX et sjuened dnaqeiq  odAL SIaYPILasal ‘A[[euonIppy uedef [s¥] BInsuo
[euonIppe Jsay) soa[jox Aqreau pue Ay1[oey yo1easay (Prewd) 7 pue saew 91) 87 = N /350 F 9€T
ejep a[qereay “pajerodiodur JO (TINg) Xopur ssew
arom sdnoxg parred Apoq ueaws pue ‘un ¢'T F 0'FST
Gz oyur paziuedio ‘suosiod JyS1ey ueawr ‘gg—(9 jo
911 jo ajdures jeuonippe a3uer a3e ue ypm sajaqer( 11
ue Jey) pajou Sd1Ie SIy} ad£7, 107 payean Suraq syuaned
JO I0one JY) ‘SATPMYS drnyny jo ordures e woiy syuedpnred
WOIJ BJep IZLIPUIWNS 0} }10JJd I} PI[ND SIAYDILISIY
ue uf ‘sajeqer(] [T 9dAT ypim
syuaryed ur s[pAd] 9500N[3 poolq
UO NOX-ULIUTYS JO $}09JJ9
ayy ssaxppe 03 pawre Apnys
reurpnyi8uo] aaneIUEenY)
‘[PAS] $SAI}S PUE UOTRUILIRJUL
Bumonpar £q syuened dd
AJdOD AJ19p[d U0 109332 Y3[eay  “pajen[ead a1om (SINOJ) Sorels
sey diry g 1Y) 93edIpur s)nsax poou jo apyoxd pue “ySI1q
asay, ‘din g 101y pasearddp  ‘Anowolfdo MO JOIJUOD Sk eare “[eLI} 9Y) JO SYOM 9 UM}IM
SINOJ JO saedsqns aAnedau  UegIn Ue 0} JUIS SeM T30 a} «svak gy 0dOD JO SUONLQGILXD OU YiIm
S} UT SOI00S 3} “[IYMUBIA pue 4sa105 03 Juds sem dnoxd ey ‘noyzSuey 01 09 paSe sjuedin.ed “euny)) ‘noyzguer] jo uordax eun (5] oif
*SQUOULIOY ssaxs pue  du(Q) ‘sdnoid om) ojur paprarp ) 9y} woiy ‘aseasi(] Areuowrn,
saury034> Aroyewrureyur-oxd Awopuer azom salqng HNPE S[eLIs} pue o[eut-0c = N QATIOINIISAQ) JTUOIYD)
JO S[9A9] PIseaIdap (@dOD) aseasip ym pasouderp syuanyed ynpy
£q paruedwoooe ‘suorssardxe  Areuowrnd saponnsqo oruon
g swizuerd pue urioyrad ym syuaned Apepre uo din
JO 9searap JuedyTudis e sem g © JO S)OIJJ9 Yi[eay ajepon[g
219} “dnoi8 359105 Sy UMM
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

8730 g

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘saanseaw
100 V ur jusuwrasoxdurr

Pue ‘S[9AS[ [0STHI0D

KxeAT[es UI 95RIIDSP PIAYIRW
‘saInseaw Jgg paonpar Ajrenur
aaey Aew wrer8oid Ayrununuod
poaseq-1gD/Aderay] 3so104

dd

‘SJUSWIRINS AL

renuew Jgq pue Jgs ‘dnoid
wexdoxd Adeiay] 3sa104 ‘sa
dnoi8 [o13u00 JO sjUBWRINSEIUX
[0S1I0D AIRAT[ES pUR

‘(1003 Aoams 9317 Jo Ayreny))
‘100 "V ‘dd :JO saamseawr
uonuaAut 3sod pue

a1d jo uostreduwod e papnpour
eye(] ‘[020301d Jusurjean

9} JO UOHRIND UOTIUIAIDUL
}P9M-g U 104 "UOHRZIWOpURI
9N} INOYJIM [L1) PI[[OIJUOD B
sem Apnys SIy[ "eaI0Y 'S ‘[N03G
UI SI9JUSD Y3[eay [eD0] OM] WOy
paurdjar ‘NLH yim syuaned
jnpe uo werdord Arunwwod
poseq-1gD/Aderay,

1S9104 © JO S)Oayd Yy Apnys of,

“Aymoey

JUSWI} LI} DU} JE JUSW LI}
ren3ar paurejurewr dnoid
[013u00 A [, 10y Jo drgqnday
‘op-uomSuey ur ‘wnaueg

pue SuoasGusop] Surpnpur
SIS }S9I0J UOT}LIIIT OM] J©
paredonaed dnoid ysazog ay

‘s1edk ¢/—¢9 pade
So[ewaj pue S9N ‘96 = N

‘uorjedIpaw dAIsuapdAynue
uo a1om oym syuanjed 10/ pue
‘N.LH T @3e3s yym syuanyed
9[qeIS PIPNIIUT JUSWIINIINY

210y
jo drqnday

oL

[2¥] Sung

‘Kyirenb daars pue ‘desrs

Jo y3dap pajer-J[as ‘saynunu
aqiqourut ‘awr daays [enjoe
Sunoedwr ‘sonsuvereyd
doars pasroxdwr Supjrem jsa1oy
JO U T B} POIedIpUI SISO

dd

‘ejep

AydeiSnoe pue arreuuonsanb
paTdjsTuTwpe-j[as

Aq 159105 B UI SUy[EM I9)JER
pue a10§9q SYIIU 9} USIMIdq
pareduwrod a1om suonIpuod
daalg 'sAep puaxeam juaragIp
8 U0 Pajonpuod d19M SUOISSIS
Buny[em-1sa10y moy-omJ,
‘syureduroo doays yym
uonendod paseq-Arunururod
e ur 3unjjem 3sa10j jo

§}09§J0 AJRIPIWILUI [} }LN[LAD
03 sem Apnys 3sapsod pue a1

‘uede( “e3yg

Jo Ky1szoatun ayy je aded ooy
sis[eue eye(q ‘uede( ‘Mysuor]
JO UOIZ31 UIBISIM B} UI Pajedo]
“21n309ja1] e31YS UT AJISIDATU()
NYONNAY JO 1S910,] NYONNAY

‘sa[eway g7
pue so[ew ¢f 1/ = N

'S()/ 9¥e[ 0} SUd} W0l paduer
sady ‘Apms siyy ur payedonred
SI9dIUN(OA JNpE AyTeay 1/

uede(

[9%] eytoN

dd

‘Juaunjear) nyoA-ururyg jsod
ureSe umerp arom sadures
9s0on[5) 'sdnoid Sunyrem-jsaroy
O0M] OJUT PIPIAIP dIOM
syuedpnie ] "S[PAJ] 9500N[3 10§
Pa3091100 219M saduues poo[q
snouaa [eaydra ] Teydsoy

s8urpury

uSisaq 3 Wy

Sumeg

ardureg

uonendog

Anyuno)

Apms

8730 9¢

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘Jou
PIP SY[eM Ueqin dj seataym

“UOT}eZI[RIIADI pUE JOI[T
jo s3urpaay peonpur werdord

dd
“(SAS) a1eds Arenp

aARdalqng pue (SOY) [eds
mEOu«SO w>m«m.a0«mwﬁ ~mmxwﬂﬁw
(SINO) $33815 POOIA] JO S[YO1]

:S[00} Juawssasse [edr3ojoydAsd

-uede( ‘@310
JO Ay 93 pue npIIWweY pue

‘Aprys ayy jo awm Yy je Ayjreay
pawaap sjuspnys AJISIDATUN

Suny[em 32105 33 ey} pajou Burmorpoy ay3 papnpur LJOD[Y ‘OUIYSOR JO SUMO} U} ‘s1eak 7761 arew sxom syuedpnied wedef [6%]
$309(qNG "SJUSUIUOIIAUD }S210] Apmys aanenyuenb siyy, “says 0} 13U IO “UT PIJRIO] SIS [V pade ssfew NPy ‘G =N . d { dm v eweleye],
ur azow pasoxdurr SURG-[9M  P[AY YY) Se PISN dIOM [OXU0d  APN3s SIY} ur pasn a1om ‘(([e303 uede( ut s31n3o04a1 LSMw oy
reor8ofoydAsd [reraao “oruod ueqIn ue pue sajIs Junjrem §) S9JIS UeqIN pUR PaISAIO] POINDAT AT9M SJURARRIE]
ueqan ayy yim paredwod -jey)  amjeu oy ‘syuspuodsai [e30}
ur—pajroddns sem sisayjod Ay GF Ur suoIrAua ueqin jsurege
S}S210§ UI Suny[em Jo spy
3[e3Y [RIOIUI] Y} 159} O,
dd
‘uBIsop A9AINS paseq-gam ‘patLIewt
‘PISEaIddP  'SIWIODINO U}[EdY] PUe SI[eLIeA Buraq pajrodar (94,1 #G)
syurerdwrod yyreay pazijersusd juapuadap passasse 1o1ABYRq -xeak 1ad 000'SE$-100°52$
pue ssoxs paapdrad yIreay way-g1 pue (OSd) Jo dwodur [enuue pajrodax . , X
/PIseaIdUI J0RJUOD SINJEU  SITEUUONSING) SSIIG PIATDID ] (%S°6F) "TOOYDS [ed1uyda) VS[1 "EPHOL U AJISIoATIT
KepxIom se Jeyy ajedrput YL (DDN) aareuuonsang) “AJISTOATUN UID)SEAYINOS B e 10 989[[00 papuape sjuedonred Ew#mmmﬁzom posopstpun [8%]
symsaz oy, ‘syurejdurod J0BJUOD) AINJEN Oy}  JUSUIUOIIAUD (D1JF0) doe[dyyIopm 1Te 3o (%G 2F) "xddy (s1eak uee Amvmﬂu PUE SILIE}21005) vsi 31 -o8re]
TeaY [eIaUsS pue 10BJU0d  ‘SUOIIAUS dde[dyIom uo Aoains 21 A8 ‘s1eak gF) 98e uesy #es muc\wo EHIOPIS \mm_gamﬁo
3INJeU pue SSAI)S pue }oLIUOD WLYI-9 ‘(UOTIRIIAUT [TRWD “(%S°78) uerseane)) (%626) PUE pUROGSIp Wi
9INJEU UIIM}S] UOLRIDOSSE e1a) Surpnpour sarreuuonsanb udWOp (%0¢) d3ex asuodsay
aanedau ‘queoyrudig paseq-gam [re pasorduryg *AJISIOATUN UID)SLAYINOS
“uBISaP [PUOT}OIS-SSOID ©Je JJe1s 90550 "90S = N
e yIm Apnys aaneinuRNd
sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Anyuno) Apmg

8% 30 Lt

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



(avoDn)
ureJ SILIYLIRO3ISO) Juesuo))
Ppue JUSHTULIdIU] JO SINSLIN

pue (Sdd 9¢-1S) edS uredq

A11pog 9¢-wr0g 310YS (SDD)

9[edG apeIn) ureJ dIuoIyD)

VN (OdIN-49) aareuuonsanyy
ured [[IDO WIO4-HOYS

(OJIN) d1reuuonsany)

ured [P “(ured SAN) ured

10§ 9edg Sunyey dLPUmN ‘(ureJ

SVA) ure ] 10j ayedg Soreuy

rensiA :ured jnpe Jo SaINSeaA!

VN

Ayrprrea pue

VN Ayipiqerax aredg Soreuy [ensip

[1¢] 1mey

dd

'sdnoid ueamiaq

paredwod pue weidoxd

ay} jo Aep jse[ pue 3siyy

Ay} uo pajeneAd arom auids
[ED1AI9D JO INOY PUe (ST¥L)
uorgax yoau rouysod ur syurod
198811 Jo Toquunu “(OJIN)
arreuuonsanb ured (oo
“(xopur OF) Xoput pue (SVA
Od) SVA 1€-d6 [end-omyg
‘(IAN) xoput A3jiqestp

yoau ‘a1edg Soreuy [ensip

YL (g€ = u :ggy) asp1oxy

44 pue (z€ = u:vg4q) suory
€4 03U PapIAIP A[OpUer
aram syuedonre ured spau
soua3s0d druoryd yym syusryed
ur SasoIaXd SuruayySuans pue
Sunypjans YIm uoneuIquUIod
Ul g "SA UOTe g, JO J0o550
Bumonpai-ured ayy axedwod o1,

*9DURIJJIP

OU PIMOUS PIsN S3[LDS ID}0
3yl (€10°0 = d) dnoi3 v
) ym paredwod dnoid gg.q
oy} ur paonpar Appuedyruds
Q19M ST JO IoqUINU Y],

“BaIe Pa)JSAIOy

AqIeau pasopsIpun pue Iajua))
[ed1pajN Ayisiaatun) Sueluepy
JO SUIIPIA UOTRII[Iqeyay]

3o Jusunreda(y ayy e

aoerd 003 spern reyuswiLadxy

1910213 10

syjuour ¢ jo porrad e o5 ured
pau 10113350d Y3m pajean
uraq arom A3l a19ym ‘193U
[ed1pajN Ayis1aatun) Sueluepy
JO SUIIPIN UOHRH[IqRYSY JO
jusunreda(] ayj woxy pajmIdax
arom Apmys snyy 105 syuedonreg

*SaTeWd) €6
pue sofew [T %59 = N

©aI0Y] [0g] Suey

s8urpury uSisa( 3 wry

Sumeg

ardureg uonendog

Anyuno)

Apms

8% 30 8¢

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘Seare UeqIn a} ULy} SSaxs Jjo
SI07edTPUT SUTDNPAI UT dAT}IRJJD
ar0w sem SUIMITA-}SII0Y

ey Sunensuowop

dd
‘BSI9A

30IA 2 9)1S ueqIN Y3 03 Jorxd
9318 389105 3Y3 03 pasodxa sem
dnoi8 auo Sy Y o19M say [
"IN © Je UIW GT 10§ 0g:GT
puR Og:g[ U99MID] PAjONPUOd
219M AYH JO SeInseay

*3}1S Ed J SABp JAINIISU0D
7 1910 pawtoyrad sem
Juswrradxa Ay, “A[snonuruod

Apmys ayy
Jo awn ayj je Ayjreay pawsap

Aqreor3ororsAyd—AyH PaI0jTUOW SeM PTYM ‘ANH -uede( urgym (£g) seare 'SIedA 9'T /+ S1edk 9'Tg Jo ade wede( “equy jo Asman wede( [ec]
jo sxoyedrpur donayyeduwAs papnuUl saInsedA “Sunias  Ueqin pue ‘(/G) seare pajsaIog UeW B Y)IM SIRIAl ‘679 = Nl A 5 «m un yseAeqoy

UT 9SEIDdP © YJIM ANH 19310 SUIMBIA S[TYM uTux Ot e Spuopms mmo:M e orew

Jo s1oyedrpur dpayreduwisered G1 105 yes spuedionre ‘uedef 529 3O poIsISuoD Apmis oUL
U3 ur dseaIdUr SSOIDE PIII[AS SIS Ueqin)
9,08 A[YSnor e pajensuowa /G Pue 3S210, /G papnpul LY
aanejnuenb sy -uonouny
Wd)SAS SNOAISU drWIoUoNe
UO S}09JJ9 JUBAJ[OI UTE}ISSE
03 19pI0 ur—APAndadsar
SJUSWIUIOITAUD }SII0 pue
ueqin o} AJISI9ATUN BqIYD) 9Y}
je syueprys asauede( asodxe 01,
dd
((VVS pue 3100)s) eAlfeg
‘[A1u0 1593-150d] (S¥ ) a1eoS
SSOUDATIOLIISIY PIAIDID (SS)
‘s3umjos 9LOG SSAIIG PIAIRDIDJ LIS
[eINJeU UT SO[RWId) UT PIJOU (ard) £muep] eyusuruoriAug
SeM SSOI)S UT 9SeaIdap Jsajeard  ‘(ssamg) a[edg ssamg aandalqng
Ay ‘ssexms pajrodai-jas pue ayy era sasA[eue £oamns

ase[Awe Arearfes ur saSueyp  paseq-gam papn[pur Spoyjow “qe[ Yo1easal Jo ‘¢"Z¥ Jo 98e a8eroae OS5I “PUERIOT 10

uonuaAur-sod pue -axd Sunsay -amsodxa yoes  uny GT unyim ([e303 ) sSumas ue ypm sieak 19—z poSe o'p % d 3 vsn [zc] rog

£q paInseawr se SUOITAUD J[INq I9)Je PUR 2I0JOq UdYE) dIOM IOOPINO [RINJRU PUR URqQI)  ‘(S[EWd] / ‘Sofew Q) GT ‘ST = N SIOPISL popnpul siteARBIed
SNSIDA SJUSWIUOIIAUD [eINjeu SSa1)S JO SaInseaur dARISqNS
ay) 03 arnsodxe woiy ssans  pue ase[Awe A1eArfeg -ow e je
reor3ojoypAsd 2 resrdojorsAyd  urw (g 103 A[pandadsar sgumes
ssa] paouatradxa sjuedonie]  [EJUSWIUOIIAUD PIjSIIO) [eInjeu
pue ueqin 0} pasodxd arom
syuedpnre ] uSisap 3so3-1sod
pue -axd Yjim [eLr) pa[[oIjuod
paziwopuel ‘sAnejueng)

sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Anyuno) Apmg

8% 30 6¢C

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘Adesayy uonexepar

09pIA SurenIur USyMm

paIouoy aq prnoys saduaiajard
[eNpPIAIPU] ‘}09JJ9 UOTjexe[ar

NS

I0jTUOW

wa)sAg xapuy [exdadsig

pue ereme], /d[eDWIA

Sursn painseaw arom anjea
wdsAg xapu] [exdadsig pue
Ayiqenrea YH a[rym spunos
[eINJRU Y)IM }SII0J PUB SPUNOS
[eINJeU YIIM Bas 93 JO SQA

“I9JUD OIeasal

‘Apnys jo awmy ayy Je Ayjreay

oantsod e pey 09pia paragoxd ‘Ut (g paydrem syuedonred Ay} je sSumes K1ojeroqe| SI0OA LT F TTL IO pawaap synpe asauede( arewx uede( [£6]
a3 Jo SuImara ayJ, ‘0apIa ; o : 98e ueaw e YyIMm ‘SaRIN ‘T = N < wnsnsy,
poutajord oy Burmota o A} aeds Joreue [ensia ur pajarduiod sarpnig GunoA papnpour syuedonre g
PAAISAO SIOM [AI] [ESNOIE e Butsn Aq A1auads 353105
surejsns pue Aouonbaig 10 ©as 10§ douaiayaid 1eyy uo
Sr EmemmhuE - 9SLAID) poseq sdnoid om; ojut popiarp
kot e HaHP a arom syuednre -uonexerar
UO }29jd Ue Sey] }Sa10J IO eds
JO 0apI1A pardyard fenprarpur
ue Suimara £q uonenuns
IDUIOYM SUTUWLIDIP O,
NS
SJUSPNS SE S}OdJJO UoeXe[dI com St SL:HM@H
reor8oroyoAsd paonpur s1omofy ooy - NWWIOW MM_@.L o muwi
[POT (M HORPIMUIHS [ENSIA wu :m Q_ e M= mmmc@% ey ‘s1eak ' ‘91 a3e Apnjs auj jo uonEIuRLIO 3y
*s3ur[aay [eINjeu pue paxe[aI ¥ ﬁ. o3 una Ho~ m.wwm “ m.M *SWI00I qe| [00YdG - MM Mmo cww 03 souxd yjreay poo$ ur pawsap
9[qIOJWIOD UT PaAJNSI SIOMOT] \ P € 105 S9F YSTH I0TUdG BYOURMIYSEY] [PLI9F TOOUDS Yo T2 “[O0YDG IOTUDG BUOURMIYSEY uede( [95] rysereSy
) ysa1j MO[[24 03 pasodxo arom pue ‘s1eak £ F ¢'9T 99e ueowr
ea1 SUIMAIA *(SNIJ) WoIsAg . [eIN}ORJaI ] eqryD , [eIN}ORJRI eqryD) 9y} WoIj
snoAraN onayjedwdsere g syuedppieg ‘sasued repynre SOIPW 100U Y1 6T 8F = N ‘(orewray pue afewr) sULPNIS
Ay JO A1ATIOR A} paseardur 'S eax Bumata m«:mvmsw
satsued [ear 0 arnsodxg SH U0 5329332 [edrojoypAsd
: pue resr3oorsAyd
9y} U0 uonedyLIe[)
WPIIA Praeq "
VN (M UORESIDAUOS ¥ VN VN Teusrew Sunroddng [66] 1oysty
‘ssans reordooydAsd
03 sasuodsax
VN ase[Aure-eyd[e pue [0s1}100 VN VN reuyew Sunzoddng [#6] 31108uy
AIRAT[ES JO UOTJR[ALI0D-SSOID
ayy ojur uonednsaAuy
sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Anyuno) Apmg

8% 30 0¢

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



‘auruo paajjo sdoysyrom 29
VN \Emwmﬁv «mm.ﬂmw vzmw‘ﬁwam N VN VN reroyew 3upoddng u_>ow>~_w:uN
E
*931] ut uond[dwod
pue aouejdadde Jo asuds TOPIM
-Gursmu onsrjoy e Surured orym ‘sardajens
ojur pajuswadwr Iy Gurdoo pue ‘sypSuens
aq Aewr yorym ‘s3urpunorins ‘saandadsiad Teuosiad
II9Y) PUE SIA[SWAY} SGurpuedxa ur uonendod
unpm uona[dwod Jo  duyerdd e pre pnod YI0MIWeL.
Isuas \muzmaﬂuﬁhm& mﬁ—muﬁm&ﬂo \agum#wmrcc MZENEEM VN VN Tereyew ugsoddng vsn [19] 18129
PInod £103S DTWISOD ‘[eInjeu o) ayj pue yoeoxdde aanerreu
pue £10)s euosiod ay) usamiaq e wog s3deouod jo uonerdajur
UOTIORUUOD B} YOTYM Ut Aem Ay} moy pajexnsny[t Apnjs
e papySiy3ny syromawreny sy, snyy ‘ofdurexe reonoerd e uisn
‘synpe 1apjo ypim Aderayy oyur
pajerodIoour st amjeu yorym ur
SIOMIUILI] DATIEIID © SIQLIDSI]
VN gmwwmmmvwowmmmw:w% h VN VN reojews Sunzoddng [09] qnyres
q
surer8oxd Sunyyeq-jsaroy
pue Aderoys-3sa105 10§ [eruajod
AU} JO SATDUOD 0} YIIYM
,repyausq,  woiy sromaurery fedrdojoydAsd
aq 03 1aded siy jo s1ouay A £q pue reorydosormyd e
PaMaIA aTe Sk - ssaupajautod  asodoid sioyne ay [, ‘uoswoyL,
Jo s3ur[eay pue uoneXe[aI JO may [ 11§ Aq paurod VN VN reujew Sunzoddng vsn [65] we8o
SULId} UT PUTW 9y} 0 [eDaUaq 1amod Surreay s,amjeu jo
stamsodxa ,amjyeu,, jey) asturaxd ayy sopun Surag-fem
PpajensuoWwap PafMd Yoreasay  [edisAyd pue [ejusur uo ainjeu
jo sanadoxd Burreay renusjod
A} SUNeISUOWAP YDILdsaT
d[qerreae jo sxeak o¢ uodn
paseq ST MITADI NI
‘uede( ssone
§15910§ $ Ul syuswradxa
VN ﬁJMmHWWOwMMmMMMM&MWMMWMM VN VN rerdjew Sunroddng [8¢] yreq
ayy ur Supyey) nyjoA-urunyg
Jo sy0ayg0 [eordororsAyd ay
sSurpury ulrsa(q 1 Wy Sumag ardureg uonendog Anyuno) Apmg

8vJo 1€

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



*9dULG Jurre)) pue urre)
VN uewng jo 109 S,uU0Siep VN VN reuayewr Sunroddng [£9] uosyep
uea[ jo spdeduod 2100 Ay,

's3umos [edrurp ssoxe
VN sardurid jo uoneorddy VN VN reayewr Sunroddng [99] 19z3101]
‘Bursinu saperdajuy

‘soduaLIadxe

[euoneonpa sjuapnjs ursimu
oyenpeirdropun ur yroddns
[BID0S PUE $SII}S PIATIIIDJ

VN VN VN reajew Suproddng [c9] 2a0ay

‘spuspnys
VN  Sursinu ajearneresdeq ul ssans VN VN rewayewr gunroddng [#9] Spog
JO SIDINOS PUE [9A] PIATIIIDJ

dd

‘wexdoxd ay jo

sa3e)s IMoj Je pajINPUOd dI9M

SMITAIDU] “JUSUILI} JO SHOOM
SAINDASUOD ()] WOy TGN

J0 duatradxe s juedonred ayy
st uouswouayd ayy pue uapred
Adesay 359105 9 ST JX2)U0D

-Buroqrom

[erouad pue ‘ssauwured ‘Ajoyes
‘a8nyo1 Jo asuas e pajrodar
syuedonre -oj1) AepArosd

“IPIOSI(] SSAIG DWLUWNLI[-}SO]
Jo 92139p awos Yyim pasouderp

A} “WIDU0D Y} ST (IS.Ld ‘wnjaIoqire WioYSIoH
o 3xed e se usas arnjeu : 9I9M PUE TeM Ul PIAIDS
ue ‘sassadoid onnaders syuedpried ayy Apnis st up UL Pa3e0] ST UM, "EIPRIEN, ‘s1eak o3e SafeA] ¢ ey OUyM jIun uone ﬁ 1qeyax TeUIUD, 9] uasno,
4 B i ‘suonsanb refruurs Surssarppe uapired Aderoyy 3sa10§ Lr9cp [PN8 =N peqoymy HeHlEy 1 a [£9] uosmogd
0} UOTJRT}IUT Uk SE UOTRId0SSE ; P Areyrrur ysmue(] ay) woy
RN o eury)) woiy Apnjs aseo uaSeyuado)) jo Ayiszoarun i :

poaseg-amjeN “ur amjeu Sunye)
{PIPNIOUL 9SS [, "SMIIAISIUT 3}
JO SISATeue woIy Sowa) A
991} PIJeISUAT SIBYDILISIY

SURISIOA PUE SIOTPIOS dTOM

snoraazd e uo paseq sem Apnis possatppe wonendod sy

ay jo udrsap ay "syoalqns

Ay} Jo Burag-[[am ay) uo
(LaN) Aderayy paseg-amnjeN
JO $3109§J9 Ay} 2jepIon(d

pue puejsiapun o} }10JJ9 ue

ur yoeoxdde eordojouswouayd
e pakordwe Apnys aaneyreng)

sSurpury ulrsa(q 1 Wy Sumag ardureg uonendog Anyuno) Apmg

Ju0D) *L A[qeL

8vJoce 168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



'SSUSNOTIUIIISUOD
[e100s paseaIdut

0} UOT)TPPE UT SS9I}S WOIJ JO1[oI
1995 03 suoszad sajqeus [N

£

/382104 Sunueypug Ay,

pue ,pueg 3urear] 9y, [PLIS]
woxy sojdwexa [ejopooue omy
ur [N jo suonyeoridde snoraaxd

ey} paxiajur 3 ‘sarderai syre V/N V/N reuayewr Sunroddng vsn [02] 19819g
aA1SsaIdxo JueAS[aI UT YdILISAI uodn paseq romaurely
punoi8ypeq £q payoddns e papraoid aoard A1o3isodxa
SEeM [OT}IR SIY} Ul PAIJJO St “sonsst orneryAsd pue
Lumoamﬂm aATRAOULT ayL [PUOHOUID JO JUBLIIEDT U] 10§
: : N jo uoneoridde ue pasodorg
dd
50105 ‘s3unos
o} Surmoara 1eyye | JeImnjey {Oq SULMILA TIYM UORIPUOD
pue ﬁmx.m_m.w dEmVQES: TeuoTj0WL UO ejep J09[[0d 0}
“ m.ﬂoﬁmﬁww mucm&ufmm sjuedpried of uaaiS osje azom amyoaya1J ouedeN] jo na
bty . \A . . ’ G
‘A[reuonippy sSurmara dumjes SRAIPULORSAND) “pamseaLl yjoq UMO) NS}ewdy S} 1eal JSaI0§ , STESA 90T F 085 40 ('TH 'N.LH 103 toheotpawt uede( [69] Suog
- o : SIoM 31y }IESL] puk UOLEd0| a3e ueaur( ‘o,001) 3[CIN ‘0C = N udye)} I9ASU ey Jey)
ueqan ayy 03 uostredwod ur UOT}EAIDAI [RINJeU EMESEY ’ Ak 58
POSERIOAP SEM 218 JEAY S[IYM UDBS UT UTwW ()] I0J SeaIe }SaI0§ uswr da1sud Ay a8e-a[pprA
‘adeospuey 3sa105 € Quimora  PUE P HOQ UL IS OF Pse
S[Iym poseaIour oM >MI mm a1om syuedonie “waysAs
; ; SNOAISOU JTWOUOINE Y} UO
g JO S)093J9 S} SUTWLIAAP O,
dd
-<Sumos “UOTSSNISIP
100p3no SugeSiaeu :Mm\s pue sadULLIadXd S,99MITAIIUT
passaippe oM sardajens uodn paseq soway i
aandepe pue so8us[ey 910D OJUT S)NSII MITAIDIUT QwIoY Je SUTAI] 9ToMm
U101 -SUIad-TTom A} 9z110333ed 0) Pasn sem pue SI00PINO SUOTE 3] 0} JIISAP
o Wm:mmﬁww Mg%:mﬁ.mmmmks SISATeue JUajuod dATjeyIenb -oUOU U1 10 passaxdxa ue pey oym suosiod
3 +ALEY I “eryuawap uo 3ursndoy Apnys 1 ou 1 papnpur Surjdureg yeads
se 3unas 100pino ayy pajrodar i - SIOOPINO PUE SIOOPUT ‘SIWOY “USUI 9 PUR USWIOM G ‘SIedK N
P 198xe] € O jred sy -31040D sny ” 03 9[qe d19M oYM “sade snorrea uapamg [89] uoss|O
S99 MITAIOIUI “DIOWLIOY}IN] sjuedonied oy urooerd 8 03 76 usamiaq Pady ‘1T = N
*A31A130€ 100PINO JUSpULRdapur ureiqo 03 posn sem Suprdures 00} APN3S ST} UT SMITAIIU] jo eruduiap 23e3s-£1ea yirm
HAR mEEHmwwg ﬁgo\s _uwm. aatsodm,g -3unas 1o0pno 2003 Apms St Ut HAeRI pasouderp uapamg ur uor3ax
e m% 5 mmw o mmm@m ue souaLIddxe UsyM WAL © WIOIJ S3[eWdJ PUek Sa[ew
o mmw:uiu mxm \mmzow;:cacs 10§ Y] S,31 JUM UO JD3[Ja1 papnpur ey uonemndo
E.umﬁsm Jeyy ﬁ&.umdmu PHUSWIOP yrm pasouserp
SMITAIDIUL 3SA} JO SHNSIY suosiod moy uo j10da1
; ; pue SUTWIAAP 0) sem Apnys
paseq MITAIdIUI dATE}IENT)
sSurpury ulrsa(q 1 wry Sumag ardureg uonendog Anyuno) Apmg

87 Joce

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



*SYIOMIWRIL] ] "SOLIIIA ISUDS (NS "[ed10[0TSAYJ 29 [ed13010UdAS ] :dJ L]

‘Tenju pue ewerp
‘A3o1oypAsd-0da woiy sydeouod
PISEIMOUS NIOMIWII] ST,

d

*Yd S,Ioyime ayj 105 ssadoxd
QATXI[JOI PUB DILISAI DATIOR
e1a surpdosip snnaderayy
dAT}EaId B Sk TN 10§ YIOMaurey
' 9}enISN{[l 0} SeM (Z#)
193deyp yooq siyy jo asodind
ay[, 1opuom pue ssaurddey
“AyMumuod [eUOTOWd 19}S0§
pue £jarxue pue uorssardop
Qdnpar Aewr arjeu yym
drysuornyerar e uruayySuans
JeY) pasIuLInS Ioyjne

oy} “oanoadsiad [e0s-009
‘Teor3oroyoAsd e worg ‘Sunies
Gurreadde A[eonnaderayy

© 9}LalId 0} dINjeu Ul JunfIom
jsiderayy ayj jsisse 03 spPpow
pue SILIOaY) Pajead [N

V/N V/N

reuayewr Sunroddng vsn [2/] 19819g

‘San[IqesIp

Surured] yim spuspnys

10§ sanepowt Sunsixa-a1d
310ddns 10 ‘@dueyue ued TN
Moy paqrsap pue uorendod

dd

uawdofoaap

O[SE[OYDS PUE UOKEINPS U J[01
S S[I0MdWeIy AU} JO SISA[eue
uodn paseq eyep papraord
saxreuuonsanb pue smarazaup
ek 1 105 wrexoxd [N e ur

"SOTIIqESIP

[erotaeyaq pue Jurnuredy Apanoadsor ‘ge pue

sideroyy
pue I9ydea} WOOISWOY
IO} SE [[9M Se wifes)

Apnys 105 Bunias WOOISSE[D padedus syoalqng “senfiqesip UIM USIP[IYD 10§ ([9LIS]) zv pade sympe w_mEmw T6L JO wooIssed Arejuawae oy [oetsl [12] 88
pade said g pue sfoq ¢ ‘€1 = N

e ur saptande onnadesayy [eo1ARYRq pue Surures| [00UdSs AIejuswae wifes) ur spuapnys papnpout Apnis suy

pajuaLIo- arnjeu 1oy uoredrjdde LM USIP[TYD 10J JIOMIUTe] Jo 123U Ay Je uonerndod ay,
pue [0d0301d [nyssadons 1IN 2y3 Jo uoneziyn
e pajensuowap Apn3s siyp o pazAreue Apanejenb
‘stsATeure A100y) papunoid ur
Ppajoor ‘Apnys ased reuonisodxyg

sSurpury ulrsa(q 1 wry Sumeg ardureg uonendog Axyuno) Apmg

8V Jove

Ju0D) *L A[qeL

168 ‘FI “LL0T YHVH Hand sy ‘uodeud [ Juf



Int. J. Environ. Res. Public Health 2017, 14, 851 35 of 48

3.1. Physiological and Psychological (PP) Effects

Livni [12] published an editorial on the health benefits of SY and described the historic trends
in biophysical and psychosocial research. While news of the beneficial elements of SY has been
gathering momentum in popular lexicon, it has been the robustness of pioneering research, largely
from Japanese scholars, that illuminates empirical links between the PP effects of SY. Tsunetsugu, Park
and Miyazaki [13] conducted a novel review representing a didactic integration of various parameters
specific to central nervous system (CNS) activity biomarkers; heart-rate variability (HRV), salivary
cortisol levels (SCL), immunoglobulin A (IgA) and sense-specific metrics.

Of the studies included within the PP section, and irrespective of study aims, there was a
trend towards small sample sizes, gender and age homogeneity, and skewed ratios of females to
males/vice versa, which by either methods of convenience, purpose and/or imparted bias to the
research. An overwhelming number of studies included homogenous gender sampling [14-27].
Population demographics specific to gender were unreported in [28-30]. Proportionately skewed
ratios of male to females and vice versa were identified in these studies [31-36]. Studies may have
been limited to research participants specific to the student body of the courses and facilities within
which the research was designed. The aspects of cultural specificities and sensitivity in research
design must be considered when approaching a literature review from a global lens. The methods,
tests, and findings of 40 relevant publications expounding upon the PP indices are included in this
review. These publications are further assorted into Heart-rate Metrics; Disease States; Autonomic
Nervous System Effects; Endocrine Function; and Sense Metrics. The multitudinous reasons for natural
environs generating the aforementioned positive qualities have been systematically incorporated into
the investigation of the physiological and psychological effects of SY as follows.

3.2. Heart-Rate Metrics

As changes in cardiac function, revealed by cardiac monitoring, are correlational to the
physiological effects of stress regardless of environmental setting, it is coherently expected more
than one third of the articles reviewed observe not only standard vital signs, including heart rate (HR)
and pulse rate (PR), systolic and diastolic blood pressure (SBP/DBP) and ECG interpretation, but
also heart rate variability (HRV), as well as left ventricular function and right ventricular function
(LVF/RVF). While LVF is attributed to the ability of the left ventricle to perfuse the body, RVF is related
to pumping blood to the lungs. HRV is defined as the variation in the time interval between heartbeats
and is associated with the activation of the parasympathetic nervous system (PNS) through high
frequencies (HF) and the sympathetic nervous system (SNS) through low frequencies (LF).

The trends revealed by SY research over the past 10 years in relation to the cardiovascular
and autonomic nervous systems (ANS) appears to have started with basic cardiac monitoring then
shifted to the correlation of cardiac monitored data points with the PNS and SNS, and this started the
development of a more in-depth study design to research the effects of SY on specific disease states,
such as: hypertension (HTN), coronary artery disease (CAD), and chronic obstructive pulmonary
disease (COPD).

According to Kobayashi, Song, Ikei, Song, Kagawa and Miyazaki [18], 625 Japanese males situated
in 57 forest-sites and 57 urban-sites across Japan revealed an 80% increase in the parasympathetic
indicators of HRV while experiencing the forest setting—physiologically demonstrating forest-viewing
was more effective in reducing indicators of stress than in the urban participants. The methods and
findings of this large sample study are grounded in some of the earlier pilot studies culled for this
review. In Park et al. [37] quantitative study, the sample size was limited to 12 males; however, it was
one of the earliest studies to interpret the R-R intervals of the electrocardiogram analyzing pulse rate,
in addition to SBP/DBP and LF/HF) components of HRV. This study design [37] has been echoed
throughout multiple studies which limit physical activity levels to 20-min for each activity researched in
order to control for the cardiovascular effects of physical exertion on each participant [19,22,27,38-41].
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Blood pressure and PR also decreased while in the forest settings compared to the urban settings.
In comparison to physical exercise tasks, Lee, Lee, Park and Miyazaki [20] measured HR and BP
in relation to synthetic versus organic stimulation. This study revealed both HR and BP decreased
in participants after they had completed a garden transplanting task compared with participants’
HR and BP gradual increase throughout a computer performance task. Similar to the findings of
Tsunetsugu et al. [40] consisting of 12 males, a study of 17 females over the age of 40 by Ochiai et al. [25]
revealed an overall decrease in HR after one day of a “forest-therapy program”. These studies
demonstrate cardiovascular benefits for both genders. After controlling for both demographic and
socioeconomic factors, Kardan et al. [42] conducted a correlation analyses of data acquired through the
Canadian Ontario Health Study. High resolution satellite imagery suggests residents of neighborhoods
with a higher density of trees on the streets report less ill cardio-metabolic conditions than do residents
of neighborhoods with less trees. Thematically, it is evident the cardiovascular (CV) benefits of
SY are apparent regardless of age, gender, socioeconomic background, or previous exposure to a
nature setting.

3.3. Physiological Disease States

Significant research has revealed the effects of SY and NT on specific physiological disease states,
including HTN, CAD, COPD, and Diabetes Mellitus Type II (DMII). In a randomized control trial
(RCT) of 24 adults with HTN, Mao et al. [29] found throughout a week-long trip to a nature setting, BP
indicators, and CV disease-related pathological factors decreased the activation of the renin-angiotensin
system, therefore reducing the workload of the heart and helping to manage the symptoms of HTN. Ina
RCT of 20 Lithuanian adult patients with CAD, Grazuleviciene et al. [43] found after a week of 30-min
sessions in nature, the participants’ cardiac function improved overall. This is a groundbreaking
study in there has never been a study prior to their publication that addressed “cardiovascular
relaxation and recovery of homeostasis in CAD patients.” Jia et al. [44] found a decrease of perforin
and granzyme B expressions accompanied by decreased levels of pro-inflammatory cytokines and
stress hormones in 20 patients diagnosed with COPD indicating some of the potential health benefits
of SY for individuals living with COPD. Furthermore, in a longitudinal study of 48 adults diagnosed
with DMII, Ohtsuka [45] found blood glucose readings declined after multiple SY practice sessions,
therefore indicating a significant correlation between SY and the reduction of blood glucose levels.
This study is one of the few measuring the effects of SY over time, which indicates further research
may be conducted to confirm the long-term effects of SY, not only for its effects on patients with DMII,
but for patients with different disease states as well [23,29,43-45].

3.4. Psychological

Morita et al. [46] noted while SY has been popularized in Japan given the ease of access to
forested environments and its” conscientious governmental recommendations, individuals globally
have reduced acute psychological distress from time spent in greenspace (Figure 3).

Furthermore, Morita et al. [46] investigated SY’s effect on 498 Japanese residents suffering from
acute and chronic stress. Of these research participants, those suffering from chronic stress states
reported the greatest reduction in subjective feelings of hostility, depression and anxiety as a direct
result of time spent in the forested environs. Additionally, a RCT reflecting this practice, Sung et al. [47]
developed a Cognitive Behavioral Therapy (CBT) based on a FT program, which included educational
sessions and guided FB activities for middle-aged men and women diagnosed with Stage | HTN in
South Korea. The CBT FT program incorporated elements of meditation and relaxation techniques
in chosen forested environments, as well as participant self-reflection and goal setting [47]. The
results of which demonstrated a significant decrease in the salivary cortisol (tested as a biomarker of
stress), increase in Quality of Life (via the QoL questionnaire) and a decrease in anxiety. However,
this study also gleaned a transient effect in the reduction of individual’s manual self-reported BP
measures. Self-reported manual BP reports are subject to reliability issues of measurement and bias.
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Moreover, the lack of additional objective analysis in the short-term forest-environment exposure are
identified confounding variables, as well as the fact the participants took prescribed antihypertensive
medications throughout the trials in the intervention and control groups respectively [47].

Figure 3. Walking in nature. Permission to publish from CiCi Lee.

A hallmark of SY research has been the investigation of its’ relaxation inducing properties and
application for ameliorating psychological distress. Within this review, 12 studies specifically addressed
psychological disorders/disease states and relevant comorbid conditions with popular reference to
stress and stress related heart disease, emotional distress and chronic depression, alcoholism, sleep
disorders, and pain [5,6,26,30-33,47-51]. Takayama et al. [49] noted the impetus for their SY research
stemmed from a growing concern for overworked urban dwellers’ chronic stressors. The results of
this comparative study, while limited by sampling bias regarding the subject population consisting
entirely of males, indicated a unanimous preference for forest walks versus urban walks based upon
data synthesized from participants’ responses to the Profile of Mood States (POMS), Restorative
Outcome Scale (ROS) and Subjective Vitality Scale (SVS) pre- and post-intervention. Stress from urban
environments caused by surmounting noise and environmental pollution, commuter traffic, financial
expenses, increasing tasks, and lack of proximity to FB environs/attributes motivated Park et al. [26]
to investigate the connection between psychological distress and greenspace accessibility. This study
which included a large, single-sex sample of 168 males between the ages of to 20 to 24 years of age,
demonstrated subjects’ preferences for forested environments, specifically in relation to temperature,
as demonstrated by participants’ reported lower Predicted Percentage Dissatisfied (PPD) scores related
to summer climes within forested environs compared with higher air temperature and heat indexes in
urban environments [26].

Citing the impact of chronic stress on growing populations with insomnia and poor sleep patterns
in Japan, Morita et al. [32] studied forest-walking to induce relaxation and improve general sleep-wake
cycles in a population of 71 men and women over the course of three months. Participants reported a
statistically significant correlation between increased sleep time (from an average of 365.9 £ 89.4 min
to 419.8 & 128.7 min) post 2-h afternoon forest walks with decreased anxiety.

McCaffrey, Hansen and McCaffrey [30] investigated garden walking to reduce severity of signs
and symptoms of depression in older adults. Participants” personal stories citing the emotionally
healing attributes of the natural surroundings and garden walking paths at the Morikami Japanese
Museum and Gardens in Delray Beach Florida, USA inspired the aforementioned researchers. Similarly,
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Kim, Lim, Chung and Woo [31] investigated the application of a 4-week forest-walking based CBT
program for treating clinical depression. Research findings from Kim et al. [31] demonstrated a
significant remission rate in the forest walking group at 61% over the traditional psychotherapy
hospital-based group at 21%. Kim et al. [31] explicitly cited the work of Australian bush adventure
therapy researchers Pryor, Carpenter and Townsend [52] in their pioneering work regarding the
connection between time spent in nature and an increase in participants” health, well-being and
emotional confidence. Kim et al. [31] employed a robust research design in so much as researchers
incorporated the comparisons of a forest-walking based CBT program (N = 23), a hospital based
treatment group (N = 19) and an outpatient control (N = 21). Yet, as with the Pryor et al. [52] research,
inherent to the research aim of investigating the previous successes of nature-based therapy [31] is an
implicit bias toward the functionality and reliable successes of the research outcomes.

Given SY practices are relatively innocuous when compared with other more invasive procedures,
Chun, Chang and Lee [2] studied FT for patients (N = 59) diagnosed with depression and anxiety
(roughly 60-80% of the participants), as well as oxidative stress (roughly 30-50% the participants) that
is associated with stroke susceptibility and a positive stroke history. The results of this study, indicated
the Beck Depression Inventory (BDI), Hamilton Depression Rating Scale (HAM-D17) and Spielberger
State-Trait Anxiety Inventory (STAI) indicate scores were lowered in the post FT intervention group
when compared with the control group scores. These results led researchers to recommend FT as a
medically viable intervention for the psychological distress associated with chronic illness [2]. Since
its” inception in the 1970s, the STAI has been a hallmark test used to differentiate between participants’
state and trait anxiety, however, its’ brevity and pre-supposed delineation between anxiety-oriented
temperaments inspires cause for concern over its’ reliability [53].

Han et al. [3] and Kang et al. [50] focused on chronic widespread pain (CWP) and localized pain in
relation to the emotional distresses of coping with the side-effects of intractable pain. In Han et al. [3]
psychological indices were measured pre- and post- FT intervention with the BDI and the Visual
Analog Scale (VAS) to measure intensity and frequency of CWP. The results revealed statistically
significant decreases in pain and associated psychological distress as per the psychometric scales.
Whereas, Kang et al. [50] utilized the VAS and the neck disability index (NDI) for chronic neck pain
and the McGill pain questionnaire (MPQ) for localized pain, among other measures for physiological
indices. Kang et al. [50] measured incidents of painful trigger points in the posterior neck region (TRPs)
in the FB with exercise group compared with the FB without exercise, which resulted in reduction by
nearly 1 of TRPs in the FB plus exercise group. Widely utilized as a metric for measuring pain, Kang
et al. [50] noted the test’s functional role in objectively evaluating participants’ subjective experiences
of pain. Researchers noted the popularity of the VAS [51], but further investigation was warranted
to determine its” reliability and validity. The VAS does have a reported test-retest reliability among
patients experiencing chronic pain (r = 0.94; p < 0.001) in a previous investigation [51], yet, given the
subjective nature of pain and uncertain unanimous consensus on pain metrics in international medical
literature, this study demonstrated a lack of criterion validity for the VAS.

With regards to human spirituality, Nakau et al. [33] noted in their pilot study involving 22 breast
or lung cancer patients, consisting of 4 males (with an average age of 65.3 & 2.6 years) and 18 females
(with an average age of 56.6 & 11.3 years), that FT can be viewed as an enhancement of spiritual health
in cancer patients. Patients in this study [33] were all participating one month or more after undergoing
surgery, chemotherapy, or radiation treatment. While patients were not considered to be at risk of
life-threatening conditions at the time of study [33], the stress of undergoing treatment for chronic
disease was implicated. All patients (N = 22), participated in the integrated FT, horticultural therapy,
yoga exercise, meditation and group therapy treatment intervention at the Japan World Exposition
(1970) Park in Suita, Osaka prefecture, Japan [33]. The results of this study indicated statistically
significant correlations pre- and post-intervention between green environments and individuals’
experiences of self-realization, increased emotional health and integrative well-being, as measured by
the Japanese version of the Functional Assessment of Chronic Illness Therapy-Spiritual Well-Being
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Scale (FACIT-Sp), QoL questionnaire, Cancer Fatigue Scale, POMS and STAI, in addition to physiologic
measures of NK activity [33].

3.5. Autonomic Nervous System Effects

Research on the cardiovascular effects of SY have precipitated a trend to discover how FB affects
the ANS. At the level of the central nervous system (CNS) alone, marked changes in cerebral activity
have been identified. Joung et al. [28] designed novel research to investigate identified specific
anatomical cortices within the brain that vary in stimulation to both forest and urban areas. Activity
in the prefrontal cortices of the forest-area group participants were significantly lower than that of
the city-area group participants in the “after walking” through their randomly assigned locations.
This decrease in activity suggests a strong correlation between nature settings and ANS activity [28].
Research has shown peak HF levels can be seen within 5-7 min of each nature experience, which
demonstrates not only will SY benefit the health of the ANS, but that positive HF components of HRV
are evident within minutes of forest immersion [9]. Regarding other physiologic indicators of stress,
Mao et al. [24] conducted a quantitative RCT that demonstrated after short periods of time in nature,
measures of malondialdehyde (MDA) concentrations, cytokine production, serum cortisol, testosterone,
and lymphocytes decreased. Universal findings revealed LF components were significantly lower in
the forest areas than in the city areas, while HF components of HRV tended to be higher in the forest
than in the city and therefore these research findings are important for further physiological research
and the effects of SY [17,18,20,23-25,27,52].

3.6. Endocrine Function

This section, a further investigation into the physiological and psychological effects of SY or
NT via the physiological metrics relevant to endocrine included 11 publications. These resources
specifically measured the effects of SY or NT on specific physiological and psychological indicators
of stress via measures of salivary cortisol (sCort), and/or emotional indicators of health and
well-being [1,17,24-27,34,36,40,47-49,52,53]. Kobayashi and Miyazaki [53] studied baseline cortisol
measures in 267 healthy male students from The University of Chiba, Japan, with the aim to compare
measures in future SY studies. In Largo-Wright et al. [48] researchers deduced a correlation between
increased contact with nature and decreased stress levels and generalized health complaints in office
workers at a Southeastern university in the U.S. via the Nature Contact Questionnaire (NCQ), The
Perceived Stress Questionnaire (PSQ), and a health behavior assessment derived from contact with the
outdoors, over other types of contact with nature, such as indoor plants [48]. Additionally, practices of
SY have demonstrated statistical significance in lowering blood-glucose. In a 2012 longitudinal trial,
researchers from Hokkaido University, Japan, demonstrated forest-walking reduced blood glucose
levels in 48 Type 2 diabetic patients [34]. A total of 48 participants, 16 males and 32 females, with a
mean age of 66.8 years and diagnosed with DMII, walked for distances of 3 to 6 km nine times per
week over a period of 6 years. There was no statistically significant difference between the subjects’
glucose levels, or HbAlc levels between the shorter and longer walks. However, averages of both
groups’ blood glucose levels pre and post-forest walks declined by 79 & 10 mg/dL and 76 &+ 7 mg/dL
respectively [34].

In the pilot study with a cross-over experimental design, investigators [52] addressed the impact
of participants (N = 15) exposure to four urban and natural environments on physiological and
psychological stress matrices. The study [52] utilized sCort and salivary amylase (sAA) as metrics,
which the authors note via the work of Engert et al. [54] have been significantly reliable physiological
biomarkers for stress. Additionally, Beil and Hanes [52] obtained data from questionnaires measuring
participants” experience of stress via the Perceived Stress Scale (PSS), Perceived Restorativeness Scale
(PRS), Subjective Stress Scale (SSS) and susceptibility of affective connections to natural environments
via the Environmental Identity Scale (EID), pre- and post-intervention, which included a 20-min
exposure to 4 different environments ranging from the “mostly built” to the “mostly natural.” The
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participants’ sAA and sCort levels respectively peaked after exposure to the urban environments, while
levels were within normal range post exposure to the natural environments, which also correlated
with participants’ subjective impressions of stress [52]. The EID, while relatively novel, was noted to
have been previously tested for its’ effectiveness in ascertaining subjects” general health and welfare
status in response to the environment [52].

3.7. Sensory Metrics (SM)

Fisher [55] illuminated an emerging interest in FT practices for psychological and physiological
healing. By interviewing a proponent of FT, Fisher described the growing trend of individuals restoring
native tree habitats with the dual purpose of environmental stewardship and psychological welfare
of the persons involved in the process; paralleling the sentiments of many SY researchers [9] and
supporting the Biophilia hypothesis [8]. Furthermore, Stigsdotter [36] conducted a case-study that
followed up on survey driven data collected from a 2005 Danish Health Interview of 10,125 adult
males and females and, results revealed significant positive correlations between access to green-space
within 1 km, self-perceptions of stress and general health and well-being.

A subset of publications explicitly focused on sensorial stimuli, as a function of the effects of
SY, which included time spent in forested outdoor environments, interactions with elemental aspects
of natural environments and laboratory settings. Tsunetsugu et al. [13] synthesized evidence from
physiological and psychological indices into subcategories, which exemplified the biomechanics of
SY impact on the five senses. Eight key publications specific to SM were incorporated within this
review, including: the metrics of olfaction [14,16], tactile stimulation [19], and visual stimulation, or
neurological response [11,15,28,56,57].

Research included within the SM theme invariably measured nervous system activity and
emotional response of participants in relation to experiencing authentic aspects of forested
environments by comparative means. Igarashi et al. [56] studied participants’ HRV, as an indicator
of PNS activity in 48 high-school students viewing real vs. artificial pansies, the results of which
illustrated a stronger correlation between relaxation with the real pansies versus the silk flowers.
This was represented by a significant decrease in the ratio of LF/HF HRYV, and subjective analysis
of students’ self-perception of relaxation indicating preference towards real flowers. Furthermore,
Igarashi et al. [11] analyzed right and left prefrontal cortical activity in terms of cerebral blood-flow, and
hemoglobin concentration changes via Near Infrared Time Resolved Spectroscopy (NIRS), which was
measured in units of micro-meters (uM), according to the wavelengths observed. This was performed
before and after participants were subjected to four visual conditions (real dracaena plants, images of
dracaena plants, cardboard boxes and images of cardboard boxes) for timed intervals of 0-3 min each.
Notably, uM concentrations were higher in participants viewing the actual dracaena plant stimulus
for 3 min versus the pictorial sample for the same amount of time in right and left prefrontal cortical
areas respectively [11]. Joung et al. [28] also utilized NIRS to determine uM levels pre-posttest
upon participants viewing actual forested versus urban areas. Counter to the aforementioned
Igarashi et al. [11] study, participants demonstrated increased subjective measurements of relaxation
correlated with decreased uM concentrations and prefrontal cortical activity, and increased feelings
of calmness from the forested site vs. urban site [28]. This may indicate not only are aspects of the
natural environment optically stimulating as illustrated by Igarashi et al. [11] but they may also require
less executive functioning as demonstrated by Joung et al. [28]. Mutual feelings of “calmness” were
derived from each study.

Igarashi et al. [15] looked at comparisons between participants viewing images of kiwifruit
orchards and specific urban areas in Japan. The POMS and HRV were used to evaluate participants’
responses, which demonstrated moderate increases in PNS activity and feelings of “relaxation and
calmness” when viewing the orchard versus an urban setting. Subjective measures of stress reduction
have been consistently apparent in the studies focused on visual stimulation regardless of physiological
indices. In Tsutsumi et al. [57], researchers aimed to investigate and compare participants’ relaxation
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states before and after viewing visual footage of forested landscapes, and comparatively, seascapes.
Measures of HRV, results from POMS questionnaires, and Bispectral Index System analysis (measured
brain activity via electrode placement) allowed researchers to determine participants’ sleep-wake
states while comparing brain wave activity. Findings indicated significant decreases in HR, greater
relaxation in post-intervention analysis in both groups, with the forest-viewing group demonstrating
the greatest difference in relaxation-states across all measures [57]. These studies give statistically
significant credence to the notion visual stimulation by aspects of forested environments reduces stress
and increases a general sense of well-being in various study populations. Furthermore, these studies
serve as templates to be integrated into therapeutic practices as suggested by Tsutsumi, et al. [57].

Koga and Iwasaki [19] investigated the potential for foliage-based tactile stimuli to induce relaxing
effects that have been demonstrated via SY based field experiments. These researchers [19] utilized
NIRS to detect cerebral blood-flow and the Semantic Differential (SD) model to determine emotional
responses in participants’ experiences with touching leaves versus other non-natural substances,
such as plates of metal and fabrics. As noted by Park et al. [58], laboratory-based research on the
physiological and psychological effects of SY has been paramount. Furthermore, the Koga and
Iwasaki [19] study revealed statistically significant correlations between touching natural substances,
such as tree-bark, and incidents of decreased blood pressure. Moreover, these findings are associated
with an increase in participants’” subjective feelings of calmness. However, despite the clarity in
exposition, researchers didn’t identify the reliability and validity of the SD method utilized in the
study. As with several SY studies, specific to psychological indices, self-reported measures in the form
of questionnaires, such as the SD method, provided a bulk of the data. Therefore, leaving a question
about the consistency, validity and reliability of the reported psychological outcomes.

Previous research regarding the effects of SY explored elements of olfaction as a sense metric
relevant to the biological effects of experiencing forested environments. Tsunetsugu et al. [13] noted
in their review, phytoncides, or volatile organic chemical compounds released from plants and trees
have previously been associated with the effects of SY. Furthermore, Li et al. [63] described how the
scent derived from phytoncides of 13 different tree species (phytoncides are unique to each specie and
serve as a critical communication pathway between trees classified under the same genus) increased
human Natural Killer Cell activity and decreased adrenaline in the FT intervention group of the study
comparing urban and forested environments on human immune and stress function. Ikei et al. [16]
studied the impact of x-pinene, a phytoncide from Japanese cedar wood (which is notably ubiquitous
in forested areas of Japan) on ANS function via HRV indexes and the SD method. The results of which
indicated an increase in PNS activity and a decrease in heart rate [16].

Jo et al. [14] focused research efforts on “floral scent”, specifically Japanese plum blossoms,
utilizing NIRS, HRV, POMS, and the SD as the physiological and psychological indices. Researchers
created a unique apparatus for metering the floral and control scents, which involved a polypropylene
pressurized bag with a constant flow of controlled air to be inhaled by participants. This novel approach
controlled for many potential confounding factors given the ubiquity of various scents in laboratory
settings. Utilizing multichannel NIRS enabled researchers to investigate the effects of olfactory
stimulation on 47 localized neurological regions corresponding to areas noted for emotional, judgement,
motor control, memory, somatosensory, cognitive, visual, auditory, and speech functions [14]. The
literature expounding upon sense-metrics pertaining to the effects of SY illuminates a thorough pursuit
of specificity and ingenuity.

Following a systematic review of 25 articles from databases including, but not limited to PubMed,
EMBASE, CINAHL, and PsychINFO, Bowler [1] found each study suggested natural environments
may have direct and positive impacts on humans’ overall well-being. Bowler recognizes it is difficult to
truly separate the raw effects of experiencing nature from confounding factors, such as physical activity
performed, previous exposure to nature, as well as an optimal time frame for these effects. However,
Bowler and every author mentioned throughout this literature review stress the aim to encourage
research on the health benefits associated with the practice of SY. While research in primarily Japan
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and China has shown a positive impact of SY on both the physiological and psychological structures
throughout the human body, it also calls for Western cultures to incorporate elements of the SY practice,
so as to demonstrate compatible results world-wide for both patients and their healthcare providers [1].

3.8. Conceptual Frameworks

3.8.1. Nature Therapy

During the review of the literature, existing conceptual frameworks emerged that may be applied
to SY practice and NT research. The first conceptual framework (CF) is Thomson’s “vis medicatrix
naturae,” otherwise known as, “the innate ability of the body to heal itself” as presented in Logan and
Selhub’s review of the effects nature has on the human brain [59]. Thomson posits the healing power
associated with nature is directly connected with an individual’s intentional contact with “animate
and inanimate” aspects of the outdoors, such as touching the bark of a tree. While recognizing today’s
citizens’ increased use of technology, exposure to air pollution and the associated increased stress
responses, Logan and Selhub [60] present questions based on Thomson’s framework. For example,
“What might be an appropriate “dose” (duration and frequency) of nature contact to reduce stress?”
“Are certain types of activities (e.g., gardening, walking in forest settings, contemplating in an urban
park) more effective than others?” [60] Future directions for research, global urban planning and
architecture, and policy making may be based on Thomson’s framework of “vis medicatrix naturae.”
Furthermore, the research conducted by Selhub and Logan directly points to the health benefits
associated with natural environments and may be parallel to the practice of SY and NT.

3.8.2. Psychological Underpinnings

The second CF is by Berger [61]. Berger presents a novel, autonomous and independent NT
framework that serves as a model to support art and drama therapy. Within this theoretical and
applied framework, which is considered “integrative” because it takes place in nature and serves as a
part of the human healing process is the self- “reflexive” process that includes personal experiences.
The NT model and theory are supported by past evidence derived from Gestalt psychology and the
narrative research approach mixed with traditional “ritual” foundations. This novel theory attempts to
put a spotlight on modern individuals’ detachment from nature, absence from community engagement
and spirituality through a psycho-eco-social lens. Berger purports individual’s personal estrangement
from nature, lack of involvement in community affairs and spirituality as being main factors influencing
the modern-day spread of loneliness, depression, anxiety, low self-esteem and detachment. SY practice
and NT research may be grounded in Berger’s CF that recognizes the healing natural forces, resilience
and recovery associated with nature.

The third CF is from a Threshold Concept and Transformational Learning perspective [62]. The
practice of SY assisted by trained nature and forest therapy guides leads individuals into a “liminal”
space. In this “liminal” space, also known as an “in-between” human state or “suspended state of
partial knowing,” the healing properties associated with SY are purportedly activated [62]. During
the “liminal” phase, a person integrates, discards and experiences an “ontological shift” and then
experiences “transformation” and a “changed discourse,” known as a “post-liminal phase.” The
individual may experience a “pre-liminal” space in nature and may vacillate between old and emergent
thoughts that may be disruptive. However, once in the “liminal” psychological space, the individual
experiences a sense of calm and mastery. The immersion into nature may lead to a transformative
way of knowing and understanding the self. These noteworthy concepts may serve as foundations for
future research studies.

3.9. Limitations

Limitations of this review include the biases among the authors of the studies and articles culled,
as well as the conceivable restrictions of SY as an evidence based practice within the traditional
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principles of Western medicine. While search criteria for the articles remained consistent across all
database searches, publication bias must be acknowledged as most of the studies reviewed demonstrate
a positive correlation among SY practice and NT with favorable physiological and psychological
outcomes. In addition, original study sample sizes were often limited to less than 20 participants, with
the inclusion criteria of primarily of healthy, young, male university students, making results difficult
to generalize across entire populations. Other limitations within the studies include their inability to
distinguish physical and psychological effects purely based on the participants’ surroundings versus
the participants’ level of activity while present in either an urban or nature setting. Most studies offer
little distinction among senses used, and which, if any, have a greater influence on positive or negative
outcomes. While the current research has continued to trend toward the benefits of SY and NT on
specific disease states and diagnoses, it has primarily focused on the short-term effects of the practice
of SY and NT with little research to indicate the longevity of its benefits. This concept of permanence
relates not only to the amount of time spent in a nature setting for short-term optimal results within a
study timeframe, but the participants’ previous relationship with nature throughout their lifetime, and
how a priming bias may influence the amplitude and frequency of corporeal effects. SY as a therapeutic
practice to be exemplified by healthcare providers and recommended to their patients includes the
limitations of theoretically defining SY for clinical use, the social and economic determinants of health
which limit access to natural environments, and the correlation between the ever changing diversity of
nature itself and the unpredictable physiological and psychological responses it may induce within the
human body as noted by the Biophilia Hypothesis [8].

4. Discussion

4.1. Overview of Health Benefits of SY and NT

In general, from a physiological perspective, significant empirical research findings point to
a reduction in human heart rate and blood pressure and an increase in relaxation for participants
exposed to natural GS [13,40]. Even research involving the use of nature videos of the forest or the
ocean have the same physiological effects [60]. From a qualitative and psychological perspective,
Danish participants reported a sense of safety, calm and overall general wellbeing following exposure
or engagement with nature [63]. South Korean participants with a known alcohol addiction and high
pre-test scores of depression benefited more from the Forest Therapy Camp than participants with
lower pre-test scores of depression and alcohol abuse [35]. Differences in culture, gender, education,
marital or economic status were not associated confounding factors in many of the empirical studies.
Overall, our review of the literature, as illustrated in Table 1, points to positive health benefits associated
with SY and NT while confounding factors were clearly identified by the researchers.

4.2. Implications for Future Research

The aims of this state-of-the-art review are to showcase and elucidate the existing research
on the effects of the practice of SY and NT on human physiological and psychological systems,
existing frameworks and sense metrics in order to assist researchers in conducting future empirical
research to substantiate, gain a better insight and enrich the scholarly literature. Longitudinal
research is recommended to investigate the powers of nature as a healer and preventative element
in today’s modern/technological driven world over a long period of time. Proposed thoughtful and
well-designed research would include both quantitative and qualitative approaches to identify specific
SY and NT factors that influence disease and health promotion in Western Cultures. Furthermore, a
systematic review of the current literature would honor the scholarly work completed to date and
provide a higher level of evidence for the practitioner considering SY and NT as EBP interventions.
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4.3. Implications for Future Healthcare Practice

This in-depth review illustrates, honors and supports the increased awareness of the positive
health-related effects (e.g., stress reduction and increased holistic well-being) associated with humans
spending time in nature, viewing nature scenes via video, being exposed to foliage and flowers indoors
and the development of urban green spaces in large metropolitan areas worldwide. Not only valid and
reliable psychometrics have been implemented, but valid and reliable physiological measurements
have been used to show significant and potentially healing and health promoting effects. Furthermore,
physiological and psychological research, based on sound NT frameworks and hypotheses is needed
in the areas of healthcare professional/student stress-reduction and life balance [64,65].

Healthcare professionals and educators may turn to the SY and NT literature for simple, affordable
and enjoyable complementary interventions to reduce stress, anxiety, and depression symptoms and
enhance joy, relaxation, overall sense of well-being and balance in life. The founder and faculty member
of the Association of Nature and Forest Therapy Guides and Programs, Amos Clifford, states the
organization’s mission is to integrate FT into healthcare systems [62]. Moreover, the profession of
nursing and medicine has moved toward an integrative approach to healthcare. The third integrative
nursing principle: “Nature has healing and restorative properties that contribute to health and
well-being” supports the health benefits associated with the practice of SY and NT and serves as
a part of the integrated healthcare model [66]. Furthermore, SY as a healing and restorative modality
may support the clinician’s and patient’s whole-being while promoting a sense of peace, dignity
and comfort. These ideas are supported by Watson’s Carative Processes [67], specifically Process
Eight: Creating healing environment at all levels, whereby wholeness, beauty, comfort, dignity, and peace are
potentiated.

5. Conclusions

Advancements in complementary and alternative medicine (CAM) are indicative of a time in
history when researchers and practitioners are willing to look at how humans evolved over the past
6- to 7-million years. When one ponders humans existing less than 0.01% of the species” history in
modern surroundings and the other 99.99% of the time living in nature, it is no wonder some humans
yearn and are drawn back to where human physiological / psychological functions began and were
naturally supported. The Biophilia Hypothesis [8] supports SY and NT because it is steeped in the idea
humans have an inner biological attraction to nature and its importance in our human development.
Moreover, psychologically and spiritually speaking, humans intuitively know the relaxing, soothing
and “awe” effects of being in or viewing forests, plants, flowers, urban green spaces, parks and natural
wooden materials [68,69]. The mind-body-spirit experience associated with SY is for all humans and
may be accomplished in various documented ways as illustrated in the novel review. These methods
are supported by current scientific data, history and personal experiences reported over time. The
practice of SY and NT are ontological realism and offer humans an authentic way of healing and
health prevention for the mind, body and spirit [70-72]. How might we continue to encourage this
health-promotion method and demonstrate scientifically and intuitively in order to add to EBP and
global healthcare systems?
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