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TABLE 2 Characteristics of included studies — Nonsurgical treatment of chronic periodontitis

Study

Alves et al.5!

Caruso et al.>2

Crespi et al.

Design

SM, 36 patients (NS) with severe CP and
single-rooted teeth with contra-laterals
of the same arch one tooth with PD
>5 mm in each quadrant

6-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

SM, 13 patients (NS) with severe CP and
at least two contralateral interproximal
sites with PD >5 mm

16 teeth per group

6-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
month were not considered eligible for
inclusion

SM, 25 patients (number of smokers not
reported) with moderate to
severe/advanced CP and PD >4 mm

24-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Outcomes of sites with PD = 5-6
/> 7 mm reported in separate

Procedures

Manual SRP

Diode laser (fiber optic tip with
400 ym diameter and power density
of 1193 W/cm? positioned 1 mm less
than PD, 20s per pocket)

OHI + full-mouth ultrasonic supra and
subgingival scaling 1 week prior
treatment

Two contralateral single-rooted teeth
with PD > 5 mm

Test sites were irradiated at 1 day and
1 week after SRP

Manual SRP

Diode laser (fiber optic tip with
400 ym diameter moved from the
coronal to the apical side of the
pocket in parallel paths with an
inclination of approximately 20°-
two 30s applications per pocket, with
a 60s interval)

Ultrasonic SRP

Er:YAG laser (chisel-shaped quartz tip
with 400 ym diameter (from coronal
to apical in an inclination of 15-20°)
and energy level 160 mJ/pulse,
repetition rate of 10 Hz

OHI + SS 2 weeks prior treatment

Treatment groups

SRP
SRP+Laser

(808 nm at
1.5W)

SRP

SRP+Laser

(980 nm at 2.5W;
pulsed 30hz with

10 ms duration)

SRP

SRP+Laser
(2.94 yum)

ABOP
(%)

60.8*
57:2%

10.5
15.8

ACAL (mm)

2.10%*
1.70*

1.78*
2.03*

1.32 (PD = 5-
6 mm)*
2.01
(PD >7 mm)*
2.92 (PD = 5-
6 mm)*- ¥
5.01

(PD > 7 mm)*-*

APD (mm)

2.76*
2.56*

1.10*
1.42*

1.00 (PD = 5-
6 mm)*
2.28
(PD > 7 mm)*
2.88 (PD = 5-
6 mm)*-T
4.87

(PD > 7 mm)**

ARec
(mm)

NR
NR

%%

NR

(Continues)
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TABLE 2 (Continued)
Study Design
anmommgﬁo: SM, 72 patients (number of smokers not
et al.

Dukic et al.%%

Eltas & Orbak™®

reported) with moderate to severe CP
and at least one pocket depth of 4 mm or
more with BOP and bone loss of at least
one-third of the root length in each
quadrant,

6-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Outcomes of sites with PD > 7 mm
reported in separate

SM, 35 patients (NS) with CP and
PD >4 mm

4.5-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Outcomes of sites with PD > 7 mm
reported in separate

SM, 20 patients (NS) with generalized
moderate CP three or more teeth having
at least two quadrants with PD between
4 and 6 mm and radiographic signs of
bone loss

9-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Procedures

Manual, sonic or ultrasonic SRP
Er:YAG laser (chiseled type fiber tips
with rectangular ends — 0.5 X 1.65
and 0.5 X 1.1 mm (from coronal to
apical in an inclination of 15-20°)

and energy level 160 mJ/pulse,
repetition rate of 10 Hz

Laser instrumentation was terminated
when the calculus detection system
indicated the absence of deposits on
the root surface

OHI + SS 3-5 weeks prior treatment

Manual and sonic SRP
Diode laser (fiber optic tip with

300 ym diameter, introduced parallel

to the cement surface with
apical—cervical scanning movements
for 20s per tooth)

OHI + SS 2 weeks prior treatment

Manual and ultrasonic SRP

Nd:YAG laser (fiber optic tip with
200 pm diameter (inserted into the
pocket base parallel to the root
surface for 120s) and energy level
160 mJ/pulse, repetition rate of
10 Hz

OHI (immediately prior SRP)

Treatment groups

SRP (manual)
SRP (sonic)

SRP (ultrasonic)
SRP+Laser

(2.94 ym at 2.5W)

SRP
SRP+Laser
(980 nm at 2W)

SRP

SRP+Laser

(1,064 nm at
1.0W)

ABOP
(%)

NR
NR

5%

NR
NR

NR
NR

ACAL (mm)

NR
NR
NR
NR

895%
3.26*

1.10*
2.41%1

APD (mm)

NR
NR
NR
NR

355
4.00*

1.32*
2.49%:7

ARec
(mm)

5% %

NR
NR

NR

(Continues)
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TABLE 2

Study
Lopes et al.57

Malali et al 58

Miyazaki
et al.”

(Continued)

Design

SM, 21 patients (NS) with CP and four
non-adjacent sites in different quadrants
with PD from 5 to 9 mm and BOP (19
patients completed the study)

12-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

SM, 30 patients (NS) with generalized CP
and at least four single-rooted teeth, two
with PD of 4-6 mm and two > 7 mm
with BOP

3-month F/U

Patients submitted to periodontal and/or
antibiotic treatment ‘within the previous
6 months were not considered eligible
for inclusion

Outcomes of sites with PD > 7 mm
reported in separate

SM, 18 patients (NS) with generalized CP
and at least two nonadjacent teeth with
interproximal PD > 5 mm |

3-month F/U

Patients submitted to periodontal
treatment within the previous 6 months
or antibiotic treatment within the
previous 3 months were not considered
eligible for inclusion

Procedures

Manual SRP

Er:YAG laser (chiseled type fiber tip
with a rectangular end —
0.5 % 1.1 mm (from coronal to apical
in an inclination of 30°) and energy
level 100 mJ/pulse, repetition rate of
10 Hz, and fluency of 12.9 J/em2
/pulse.

OHI + SS 6 months prior treatment

Manual and ultrasonic SRP

Er:YAG laser (chiseled type fiber tip
with a rectangular end —
0.5 % 1.5 mm (from coronal to apical
in an inclination of 15-20°) and
energy level 160 mJ/pulse, repetition
rate of 10 Hz, and fluency of 48
J/em2 /pulse.

OHI immediately prior SRP

Ultrasonic SRP

Nd:YAG laser (diameter of the fiber
tip not reported (inserted into the
pocket base parallel to the root
surface) and energy level 100
mJ/pulse (20 pulses/s)

CO, laser (irradiated to the superficial
side of the marginal gingiva with a
continuous wave mode)

OHI immediately prior SRP

Treatment groups

SRP
SRP+Laser
(30s/site)

(2.94 pm)
Laser (mean
204s/site)

(2.94 yum)

SRP (manual)
SRP (ultrasonic)
Laser

(2940 nm)

SRP

Nd:YAG Laser
2.0W)

CO, Laser

(10.6 pm at 2w)

ABOP
(%)
NR*

NR
NR

NR

ACAL (mm)

1.41*
1:15%

271
231
2.81%

0.57*
0.50*

0.31

APD (mm)

2.29*
2:19:

1.66*

4.01%
3.72*
4.37*

1.36*
1.43%

1.00*

ARec
(mm)

—-0.53*
—-0.69*

-0.56*

NR
NR
NR

NR
NR

NR

(Continues)
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TABLE 2

Study

Rotundo et al.®°

Saglam et al.%!

Schwarz et al.%2

(Continued)

Design

SM, 27 patients (NS) with moderate to
advanced CP and presence of at least
two teeth with at least one site with PD
that ranged between 4 and 9 mm in each
quadrant with BOP

6-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Parallel; 30 patients (NS) with CP and at
least two teeth with PD > 5 at each
quadrant

6-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

SM, 20 patients (NS) with CP and at
contralateral single and multi-rooted
teeth with PD > 4 and BOP

24-month F/U

Patients submitted to periodontal and/or
antibiotic treatment within the previous
6 months were not considered eligible
for inclusion

Procedures

Manual and ultrasonic SRP

Er:YAG laser (fiber tips with 0.5 mm
diameter (from coronal to apical in
an inclination of 15-20°) with
energy level of150 mJ/pulse, and
repetition rate of 10 Hz

OHI +SS 1 week prior treatment

Manual and ultrasonic SRP

Diode laser (fiber optic tip with
300 pym diameter and power density
of 15 J/cm?, inserted into the
periodontal pocket base in parallel
alignment with the root surface, 20s
per tooth)

OHI +SS 1 week prior treatment

Manual SRP

Er:YAG laser (chiseled type fiber tips
with rectangular ends —
0.5 X 1.65 mm and 0.5 x 1.1 mm
diameter (from coronal to apical in
an inclination of 15-20°) with
energy level of160 mJ/pulse, and
repetition rate of 10 Hz

OHI +SS 4 weeks prior treatment

ABOP

Treatment groups (%)
SRP 16
Laser 17
(2.94 ym)

SRP+ Laser 10
(2.94 pum)

SRP 52%
SRP 62*

(940 nm at 1.5W)

SRP NR
Laser NR
(2.94 ym)

ACAL (mm)

2:70%
3.40*

1.90*
3.30%1

APD (mm)

1.0%
0.7*

192%

2.70*
3.40*

NR

ARec
(mm)

-0.5
-0.5

NR
NR

5%

(Continues)
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TABLE 2 (Continued)

ABOP ARec
Study Design Procedures Treatment groups (%) ACAL (mm) APD (mm) (mm)
Sculean et a].9 SM, 20 patients (NS) with CP and at Ultrasonic SRP SRP 31 1.11% 1.57 —-0.46
contralateral single and multi-rooted Er:YAG laser (chiseled type fiber Laser 23 1115 2201252 —0.41
teeth with PD > 4 and BOP tips with rectangular ends — (2.94 pm)
6-month F/U 0.5 % 1.65 mm and 0.5 x 1.1 mm
Patients submitted to periodontal diameter (from coronal to apical in
and/or antibiotic treatment within the an inclination of 15-20°) with
previous 6 months were not considered energy level of160 mJ/pulse, and
eligible for inclusion repetition rate of 10 Hz
Laser instrumentation was
terminated when the calculus
detection system (fluorescence
induced by 655 nm; InGaAsP diode
laser radiation) indicated the
absence of deposits on the root
surface
OHI +SS 4 weeks prior treatment
Slot et al.** SM, 19 patients (10 smokers) with Manual and ultrasonic SRP SRP NR NR 0.54* NR
moderate-to- severe generalized Nd:YAG laser (fiber tip with 0.6 mm SRP+ Laser NR NR 0.40* NR
periodontitis characterized by the diameter (inserted into the pocket (1064 nm at 2.0W) :
presence of at least 1 site per quadrant base parallel to the root surface for
with PD > 6 mm and inter-proximal 60s) and energy level 400 mJ/pulse
attachment loss of >3 mm, presence of OHI prior SRP ~
BOP
3-month F/U
Patients submitted to antibiotic treatment
within the previous 3 months were not
considered eligible for inclusion
Soo et al.® SM, 28 patients (number of smokers not Manual and ultrasonic SRP SRP NR NR NR NR
reported) with CP PD > 5 mm, Er:YAG laser (chiseled type fiber tips Laser NR NR NR NR
attachment loss of > 2 mm and BOP in with rectangular ends — (2.94 um)
at least six sites distributed throughout 0.5 % 1.65 mm and 0.5 X 1.1 mm
the mouth diameter (from coronal to apical in
3-month F/U an inclination of 15-20°) with
Patients submitted to antibiotic treatment energy level of160 mJ/pulse, and
within the previous 4-6 months were repetition rate of 10 Hz
considered eligible for inclusion OHI prior treatment

Outcomes of sites with PD > 6 mm
reported in separate

BOP - bleeding on probing; CP — chronic periodontitis; PD — probing depth; CAL — clinical attachment level; F/U — follow-up; KTP — potassium-titanyl-phosphate, m — months; mm — millimeters; NR — not reported;
NS — non-smoking; OHI — oral hygiene instructions; Rec — recession of the gingival margin; s — seconds; SM — split-mouth; SRP — scaling and root planing; SS — supragingival scaling; W — watt; nm — nanometers (wavelength);

A — change from baseline to last follow-up (means); * statistically significant within group; Tstatistically significant between group (superior group)
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TABLE 4 Characteristics of included studies — Surgical treatment of patients with chronic periodontitis — open flap debridement modalities g
Treatment
Study Design Procedures groups ABOP (%) ACAL (mm) " APD (mm) ARec (mm) w
Gaspirc & SM, 25 patients (NS) with advanced Manual SRP SRP 20.10(6 m)* 2.46(6 m)* 2.90(6 m)* —0.54(6 m)* S
Skaleric”! CP and sites with residual PD Er:YAG laser (fiber optic tip 22.70(60 m)* 2.31(60 m)* 2.87(60 m)* ~0.67(60 m)* =
>6 mm after SRP dimension not reported) Laser 25.40(6 m)*-T 2.73(6 m)*- 3.17(6 m)*-* —0.34(6 m)*:* m
60-month F/U energy level 140-180 (2.94 i) 24.60(60 m)* 2.17(60 m)* 2.79(60 m)* —-0.59(60 m)* o
Patients submitted to antibiotic mlJ/pulse, repetition rate
treatment within the previous 6 of 10-20 Hz
months were not considered eligible OFD 6 weeks after SRP
for inclusion
Gokhaleetal g 30/(NS) with CP and residual Manual SRP SRP NR 1.70* 2.80* NR
PD > 5 mm after SRP Diode laser (fiber optic tip SRP+Laser NR 1375 3.07* NR
3-month F/U dimension not reported) (980 nm at
Patients submitted to antibiotic OFD 4 weeks after SRP 2.5W)
treatment within the previous 3
months were considered not eligible
for inclusion
Lobo & Pol” SM, 30 patients (NS) with moderate to ~ Manual SRP SRP NR 1.89% 3.52% —1.64*
severe CP and three teeth with Diode laser (fiber optic fiber SRP+Laser NR 1.65 3.67* —2.03*
residual PD > 5 mm after SRP with 300 gm diameter and (940 nm at 2
6-month F/U maximum power 7W, 10s 1.5w)
Patients submitted to antibiotic per pocket)
treatment within the previous 3 OFD 4 weeks after SRP
months were considered not eligible
for inclusion
Sculean et al.™* Parallel, 23 patients (number of SRP SRP 26.00* 1.50* 3.20% —1.70*
smokers not reported) with advanced Er:YAG laser (chiseled type Laser 25.00* 2.60%* 3.70%* —0.90*
CP and one intrabony defect with fiber tip with rectangular (2.94 pm)

residual PD > 6 mm and an
intrabony component of > 3 mm
6-month F/U
Patients submitted to periodontal
treatment within the previous 6
months were not considered eligible
for inclusion

end - 0.5 X 1.65 mm
diameter (from coronal to
apical in an inclination of
15-20°) with energy level
0f160 mJ/pulse, and
repetition rate of 10 Hz
OFD 2-3 months after SRP

BOP - bleeding on probing; CP — chronic periodontitis; PD — probing depth; CAL — clinical attachment level; F/U — follow-up; m — months; min — minutes; mm — millimeters; NR — not reported; NS — non smoking; OHI — oral
hygiene instructions; Rec — recession of the gingival margin; s — seconds; SM — split-mouth; SRP — scaling and root planing; W — watt; nm — nanometers (weight length); A — change from baseline to last follow-up (means);
“statistically significant within group; Tstatistically significant between group (superior group)
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TABLE 5 Characteristics of included studies — Nonsurgical treatment of smokers and diabetic patients with chronic periodontitis

Study
Eltas & Orbak’”

Kocak et al.”®

Design

SM, 52 patients with CP (26
smokers/26 nonsmokers) with
CP and PD between 4 and 6 mm

6-month F/U

Patients submitted to periodontal
and/or antibiotic treatment within
the previous 6 months were not
considered eligible for inclusion

Smokers were identified as
smoking > 10 cigarettes per day
for > 5 years, whereas
nonsmokers were identified as
never having smoked

Parallel, 60 patients with diabetes
mellitus type 2 (NS) with CP and
had 8 < sites with PDs >5 mm

3-month F/U

Patients submitted to periodontal
and/or antibiotic treatment within
the previous 6 months were not
considered eligible for inclusion

Procedures

Manual and ultrasonic SRP
Nd:YAG laser (fiber optic tip with
200 pm diameter (inserted into

the pocket base parallel to the
root surface for 120s) and energy
level 100 mJ/pulse, repetition
rate of 10 Hz

OHI prior treatment

Manual and ultrasonic SRP

Diode laser (fiber optic tip with
300 pm diameter and energy of
15 J/cm? positioned at the
periodontal based and moved
from apical to coronal, 20s per
tooth)

OHI + SS 1 week prior treatment

Treatment
groups

SRP (NS)

SRP (Smo)

SRP+Laser
(NS)

(1064 nm at
1W)

SRP+Laser
(Smo)

(1064 nm at
1W)

SRP

SRP+Laser
(940 nm at
1.5W)

ABOP

(%) ACAL (mm)

NR 0.3

NR 0.1

NR 0.5

NR 0.3

NR 2.30 (PD = 5-6 mm)*
3.64 (PD > 7 mm)*
2.56 (PD = 5-6 mm)*:"

NR 423 (PD > 7 mm)*:f

ARec

APD (mm) (mm)
1.70%* NR
1.20* NR
f NR
1.60* NR
2.24 (PD = 5-6 mm)* NR
3.64 (PD > 7 mm)* NR

2.55 (PD = 5-6 mm)*-*
4.23 (PD > 7 mm)*f

BOP — bleeding on probing; CP — chronic periodontitis; PD — probing depth; CAL - clinical attachment level; F/U — follow-up; m — months; mm — millimeters; NR — not reported; NS — nonsmoking; OHI — oral hygiene
instructions; Rec — recession of the gingival margin; s — seconds; SM — split-mouth; Smo — smokers; SRP — scaling and root planing; SS — supragingival scaling; W — watt; nm — nanometers (weight length); A — change from

baseline to last follow-up (means); * statistically significant within group; Tstatistically significant between group (superior group)

"1V 13 ANOJIINVHD

SSL

e
o
=
)
7=
>
s
©)
=




‘sdeyrod ‘pue odK) oY) YITM PIIRIOOSSE AJOAITP 9Q 0} PIAWIDS
syuowoAoIdwr [BOIUI[d U Q0URIIIP ST, “(UreS (d (c%6' 11
01 9T°9¢ SNSIOA ¢, 95]°8 03 §'F) $1300d W 9 0} § UWIOL} SIAWOD
4no Suniodar SAIpms IOYIO Y} YA PArediiod udyMm SudU
-oroxdwr [eorur(o se100d pajussard sdnoid jueunean o e 19
feuuy Aq Apmys oy uy ‘Adesoy) jo s)nsar Iy pajoedur
os[e J¥S JO ssoueAnoope oyl eyl sieadde T e STOY
POPNIOUT 0M) 9Y) UI SOWOINO [eOIUl[d Surreduwod UAYAL

“(£80j03u0p0oLIag Jo (PUANOL SUITUO UL | dINTL]
Kreyuowrorddns 99s) sxose] parerur opoIp snfd JyS YPim
porean) $AJIS IO W $7°() JO uononpar (d [euonippe uy -

‘. pamoys
(QN) ures TyD pue uononpar (d UO SJewnsd Pajooq

*$1S09 JUOWBAT) UO UOT)BULIOJUT
pojuesaid soIpmys 9y} JO QUON 9UOTR J¥S Aq poAdIyoe
S0} JOAO SIJAUAq [BOIUIO [RUOTIPPE 1s9pou pajowiord
10se] oporp parenur snjd J¥S ‘SwiId) [e10u3 Ul yduag []

MO :AJure}asd Jo (9AdT [

:43V JO JuotIear) 2013 MsuoU 9y} JOJ JYS Sns
~I0A QUOJE JOS®[ 9POIP PIILIJUI IO Tose] 9porp pareiyut snid JJS

AJeUInSs UoNEPUIWIIoddI [BIIUI) | T'€'T

*SJUQUI)RAT) PIISS) S} 0} PAJBSI $109JJO SIIAPE
enuatod pajrodor saIpms Y} JO SUOU ‘UONIPPE U] “JUSULIT)
OB SYIUOW XIS O] (e, 91T o SUDHUL002120CUI0UIOD
12190qUIpS2488y pue (vjodnusp puuodai] pue - vIyIfsiof
DJJ2I2UUD], ¢ “DIPIULIAIUL D]]2J0AIL] oc 6y SHPAITULE SPUOWIOL
-Aydiogq “a'T) sexe[dwiod 93ueI0 puE PaI Ay} WOIJ suagoyyed
reruoporiad jo suoniodord pue S[PAS] 9Y) UI SUOTIONPAI 191edI3
pajowoxd ‘Quore JYS Yim paredwod uaym ‘sorderoy) Jose] +
J3S 18y} punoy saIpmys 9sAY, ‘d8Y i syuoned ur Kderoy)
Jose] snid qyS pue JYS Sutredwod eiep parodar . STV
[)0q ‘SOINSEOW QWIOOINO [BLIDIOBQ 0} 199dsar  YIM

¢ TOSE] snid QS 10 JYS Yim paredwod
uoyM $JUStOAOIdTI [BOIUI[O [BUOIPPE 9JBDIPUL JOU PIP BIEP
o[qu[TeAR oY) ‘(S INOYIIM) SUOTE SIASE] JO dsn onnaderoy)
o) SurpreSay "(S0°0 > o) YuSWIeaI) I9)Je SYIUOW g ‘dUO[e S
J0 QUOJER Jose[ JUIe YiM pareduwiod usym ‘ured Ty Ueew
PUB UONONPAI (Jd UL JOLIdNS € 0) PI[ JYS YIM PauIquiod
JOSE[ W ()86 TBY) PUNOJ ('€ IO PUILIEY] “I9SE] JO SN 3y} YHIm
pojeroosse syuswoaoidwr [EUONIPPE PIMOYS Apmis duo AJuo
“10AMOY ({0 PUB (o' Ad gty 1VO 10F syuoweAoduwr
dnorSenur jueoytudis pemoys serpms yrog (T 9[qel) sIose]
9POIP JO 109130 Y} Passasse 3y JO Juawea) [ed13msuou oy
ur Ade1oy) JOSE] POIRIJUL JO 98T 9y} SUNSA) (cq, STRLI OM) YT,

sSurpuy wely | I'€'C

sniuoporRd
JAISSIZZE JO JUAUNBII) [BIISINSUON | €'

Apnjs popnyour yoes J0j W Selq JO YSII YOrd JNoqe
sjuowSpnf sIoyine moraal :Arewwns seiq Jo sty ¢ HANDIA

~ 96 0 =

"1V 1 HNOJIINVHD

(se1q wonue) exep aucane e | @ | © | © | © | © | ©|©|© [0 © [0 ©© 000090 © 00606

[E—————e g AE I K I K AN AR oS~ 0o~ o6 e 0 o s s e e @
(se1q svueusoysad) puuosRRd pue swedpnued jo supug | @ [~ |~ | @ | S | @ | @ | ~ o~ 000~ 0o+~ 0 e 00000 o e o

® @
® @
®N®
@@
® @
C 3
® e &
® @ ¢
@ e @®
@ e i
e e 3
® e ¢
® e 3
@@ i
@ e ¢
@e i
@ e @
® o i
® @ ¢
@S ¢
® @ i
® @ i
® @ ®
® S ¢
®N® i
® e
® e ¢
® S
o %
o £
@z

B

é.‘.

§.

o

g

(Se1q UONDI|3S) IUSWHEIDUOD UOREIOJIY | &

®
®
®
®
®
‘.
:
¢
@
®
@
Z
@
@
@
®
®
®
:
¢
@
¢
@
@
‘
@
@
@
&
=
o
3
w
3
[
1
)
|
S
B
8
3
]
2
=
=
E ¢

Vol s
A30

*|@ 13 |SEWo L
oL

‘|e 12 00§
S9

Qe 19105
69

*[e 19 10[S
9

e 18 ueands
YL

‘|8 39 uea|nds
£9

'8 13 ZJemMydS
29

*|e 19 wejbes
19

*|e 12 opumoy
09

‘e 12 JaBanay-enjey
89

*|e 19 usAnbN
19

e 13 pezeAiy
65

|8 13 je[eN
8s

‘|e 18 sadoq
8

lod & 0q07
€L
‘|e 13 BjeqQ-uyos)
929
‘e 13 yedoy
9L
‘|e 19 ewiwey
0s
‘|e 13 3|eYMO
2! 13 3BYOD
JUB|eNS @ d41dsen
1L
q3eqio ® seyl
SL

JEQIO B SEA3
9§

‘|e 12 2N
ss

*|e 19 nojnodojipiaq
S
*|e 13 |dsaid
€5
*|e 13 osnie)
25
o 1830 IeuUy

"|e 13 SIANY
18

40 TYNHNOP




*$JS00 JUAUIIEAT) UO UONBULIOJUL PIUIS

-o1d SOTpNIS 9} JO QUON “AUO[E JYS AQq PIASIYOE SO}

0] S)youeq [BITUI]O [BUOKIPPE ISopotlt pa1seddns (OVAPN

10 ‘YA ‘OpoI() Iose] poreljul snid JYS Sunenfead

sojewNse “I9A9MOY Auole J¥S Aq paysiduioooe 9soy)

0) sure§ [euonIppe AMOys Jou PIp ouofe (DVAPN PUe
OVA:IF) JOSE] POIBIJUT UO SIJBUINS [[BISAO Y, :JYIUdE O
QJRISOPOIA :AJUTe}IdD JO [9Ad] [

:dD JO Juswean [edI3IMsuou )
10J JYS SNSIOA QUOTE IS PIILIJUT 10 JOSB] PIIeIIUT snid JUS

AJeuIums UuorEpuIUIIoddI [edIUI) | YT

“(£8070110p0OLI2] fO [PULNOL QUIUO UL € om3r]
Kreyuoworddns g 9[qeL) QUOTR JYS Aq PIASIYOER 9SO} Uel)
SOWOINO YD) 10 (Id 03 dN[eA Ppe jou PIp duoTe (DVA:PN
10 OYA:IE) s1ese] pareljur Jo sad£) Jo asn ay) “uonIppe uf

“JUOUIOPLIGOP J00T (I UOTBUIGUIOD UL uoneorjdde
7S] JO $93vIUBADE OY) WIJUOD 10U PIP JYS I0)E JooM 1SIY
o) UTIAM 1958] SpOI(T Jo suoneordde odynu Jo 109139 Y1 ut
~Jeneas sisk[eue dnoi3qns I9yjoue ‘puey JAYI0 oY) UQ 2UO[E
QS im paredwod (%0 = I 20°0 = d ‘W gG'0) UILs TVD
pue (%0 = .1 ‘1070 > d ‘W £9°0) UORONPAI (Id [FUOHIPPE O}
PO (JUSWOPLIQAP 00T 19)J8 A[S)ETPAUIIL) uoneorjdde o3urs ©
ur powrioiad 1ose[ opoIp snjd J¥S 18y} PIYHUIPT g:7cSIIPMIS
om) A[uo gy pouriofrad sisAfeue-ejow dno13qng ‘seyoeordde
JuSWEaT) oY) SUOWE SIOUAIAIP JUBOYIUSIS A[[eonsness An
-uop! j0u pIp (£80]01U0POLI2] fO |PUIMOL SUIUO UT T om31g
Kreyuoworddns 9 9[qRL) JUS SNSIOA (DVA:PN 10 ‘DVA-H
‘opoI1(]) Jose| pereryur snid J¥S SUNENEAS SOJBWNSA PAJ00J

. Apuonb
-0SqNS SJUSUNEAT) oY) M PIYsnEs A[[enbo d1om Inq Juowl
-yeon Jo Aep oy uo Surue[d J001 puE FUI[EOS [EITUBYIIU [ITA
uonoeysnes 19)eaId passaidxa syuened,, 1eu) pajtodar ¢yTe 19
00§ ‘JuoU)Ean) 1Je Aep oY) JO 9SIN0J Y} Ut sorsagd[eur a1ouW
sown ¢ pasn syuaned [[BIOA0 pue ‘19se] DVAPN snid J¥S
Im pajean) sA)Is 18 sAep ¢ ISIY Ay} ur ured jo eoudrradxe
oane1ado-3sod,, poounouoid d1oul B PIYHUIPL 4Te 10 1OIS
‘Juoweal) I9)Je YoM [ I0 A[SIeIpowitul JoYIo SUO[e I9SET]
OVA:IH 10 1ose] DYA I sn[d JY§ OUOe JYS UsamIaq 110§
-woos1p Surmayd pue ured Ul SOOUISJIIP pajtoder-juened ou
3urA1esqo pajiodal o'[e 1o OpUMIOY SUONEAISSqO papraoxd
So1pN)S ¢ ATUO ‘SAUI00INO PAIRIUD-JUSTIEd JO SULID) UT
“Juou)RaI) I9}Je syjuow 71 (DVA IH
snd qyS) swsuayidsiof I pue ‘SUPISALSIU D]]210AdL DIPIUL
121 ‘(uore DY) sypardurd d SUDIUOIUIOLUOU
-170D *y JO SoN[eA 9} UT SUONONPII Jordns pajowold 1ose]
OVA:IF snid J¥S 0 oUO[e DY A IH JO 980 Yy , [ELn oo Uf
pezers RUIAseq 0) s[qeredwon S[AR] 0} pauimar suagoyed
JO S[OA9] Q) JUSUIEAN ISYE SYIUOUW 9 Jey) punoj os[e sot
-pJS QWOS JUIUIEAT] TR SYIIM 4 gccty,TT PUB (O v e

$9%9°09

(pjooyuap ‘I ‘VIpauLIUL d ‘SYPAISUIS J WNIDa]oNi UnLid]
-oDqosN,] ‘SUIPOLI0D D]JOURNIF ‘SNIIIU A2190qojduwy) ‘s1s
-UPYIKSAOf '] ‘SUDIUOIUDI2ICUIOUIID 12790q1P82488Y 3°9)
BLISYORQ JUQIQYIP JO S[OAJ] pUB [ S99M 9 Je S)Iun Sururioy
£u0[0o 210} Suronpar ur 9[qeredwod AJ[ENUISSI d10M dUo[e
J3S pue ‘1ese[ snjd LS ‘10se] JO uoneorjdde ay) jey) punoj
po6cozeTcSTEID 9AY ‘suogoyjedojuoporiad uo jusuEan JO
109JJ0 oY) U0 PAIOdRI 18U} oepce cipogsicSOTPIIS XIS o1 JO
e (£, ) syaxood [eiuoporrad doop Je JUSPTAS SIOUL PSS
$oW001N0 JoLIadNS A} 1oAMOY SUOIBN[RAD «STIUOUL {7 PUE
o¢'SUITOW 7T 01 6 ¢('SIUOW 9 O} € 18 IS O3 Jorzodns arom
‘K1oan10adsar ‘s1988] o OVAPN PUB ("DVAIH 18U} PIMOYS
oBGIO PUE SBI[H PU® ¢ “[E 10 1dsor) ‘gyS snyd siosef jo
asn o Surpredoy “(JYS) IUSWSPLIGIP OIUOS IO OIUOSBIN
pue [enuew YPIm peredwod UdYM ,;OUOTR IISBTT IO oo SIIST]
+ S Yim syopood dasp-ererepoul 1B sure§ [eoruI[o [euon
-Ippe PAUNUAPI (dD) JO JUSWIBAI} [BIISINSUOU AU} Sunsa) 104
30 9%0¢ Aerewrxoxdde) e STRLn 991} A[uo 9senuod uf
"SoIpN)s
papn[oUI AY) UIYIIM PalIodar oIoMm SI09JS 9SIOADE jueyzoduwr
0U “I9A02I0IN "dd pue “IvD ‘dOod Ut sjuauaA0IdUII JUBdIU
-81s paowoid ‘sampoaooid o1seq Jo j1ed se parjdde {(DOVXA PN
pue ‘OVA:IH ‘OpOK “o'T) SI9SE] pareljul snjd gY¥S Jo asn
oY) ‘7 9[QEL UT UMOYS SV ‘dD JO jusunean [eo13Insuou Y}
10] QS ©) Jounfpe Ue se JO QUOJE SISSE[ PaIeul JO OSh
U} PISSasSe (SATPMIS PIPNIIUL JO %G ES) co-1SLIY UL

sgurpuy urejyl | I'v°C

snuopoLd
MO JO JUIUNBAI) [BIISINSUON | °C

"(uon
~uoAzor sty Supusweordur s)so83ns uorurdo 11odxy ‘MO
ST AJUT1100 JO [OAS] oY) BUDIOR] ST 9OUSPIAH) syroddnsyxoy
uorurdo 11adxy — 19sB[ 9pOIp parelyul snid JYS Aq 43V
JO JudueaT) [eOISINSUON (T osn 9y} suonsonb uorurdo
130dX4] *MO] ST AJUTBIIDD JO [9AS] Y} (Fupyoe] St QOUSPIAY)
osn oy suonsanb uoruido 110dxy — 19sE] 9POIP PTCLFUI Kq
Jd3v Jo yuounean [eor3msuoN (T :ddS Uns paxeduwod
$oanpa320axd JO UOHEPUIWIOIAL [edIUID JO psuwans [

“wrrey 10§ enuajod YS1omIno 19se[ 9poIp pareljul
{)IM PAUIGUIOD S JO $1YAU] [EIIUI[D ISOPOIN :JAS UMM
paredurod (Sune Jyoud( Jou) JUIWSSISSE wrey-1youdg [

polioda1 SUON SULIRY IO SYUIAD ISIIAPY []

“JJouq [0
-TUT[O 19powW A[UO 1091 JY§ snyd Iose] 9POIp YA POASIOT
VD PuB (d Ul uononpar Jueoyrusis A[[eonsnels oy ‘sojewt
-nso pofood o) Uo pue Apnis [ENPIAIPUL SUO JO SIWONO
J1) Uo paseq ‘[rerea() “Ade1ay) JOse] SPOIp pareIyul aanoun(pe
uey 1oy ‘(Suruerd 1001 ajenbope Jo o[ pue Jur[eds OIUos
-eI)[N JO UOTSSIS J[IULS) UOTJRIUSUINISUL pouriograd jo Ayrrenb

A30[0IUOPOLIS]
40 TYNHNOL

“1v 14 ANOYIINVHD



s syuaned gD Jo judumnean) [edISIsuou oY) 10 (DA H

PUB DVAPN ‘OpoIp) JyS 01 jounfpe ue se 10 auoe Ade
-10U) IOSB] POIBIJUI JO SN U} PAJBN[BAD ) _ooS[ELI) OAL]

sdurpuy urejl | 1°S'7

dduBURUIBW
[eyuopordd Surinp s9Is [enpIsaI—snnuopord
JIUOIYD JO JUIWIBAL) [BIISINSUON | S°T

(osn ap
suonsonb uoturdo 110dxF *MOT ST AJUTR1I9D JO [9A9] ) ‘Sul
-yoe] ST 90UIPIAF) 9sn oY) suonsonb uorurdo jredxg—iose]
oporp pexeryur snfd JYS £q D JO JuAWIBAL) [BIISINSUON
(z ‘(esn oy suonsonb uorurdo jradxyg 'MO[ ST AJure)reo
JO [9A9] 9y} ‘Supoe] SI 90ULPIAH) 9sn Ay suonsonb uor
-urdo 11edxg — (DVA PN 10 DVA:J’::{) SIoSe] pareljur Aq
dD Jo jueuneon [eo1SisuoN (I dAS YMm paredurod
seanpadoad JO UONEPUIWIUIOIAI [BIIUI JOo 3udns []

“urrey 107 renuatod ySromino 1ase] oporp snid
S JO S1oUDq [EOIUI[O ISOPOJA] "QUOTE SIOSe] DV A :PN Pue

DVA T Jo s1988] DVAPN Pue DVA:H sn[d J¥S 1oyio
10] POYNUSPT SBA JYIUIq [EIIUL[O [BUOIPPE ON S UMM
paxedurod (Surer Jyoud| J9U) JUIWISSISSE WLIBY-)youdy []
1ose] Tomod
ySry snpd IS oY1 Surmoro} sAep 1SIy 9Y) UIYIA IN000
Aew ured Jo 99130p QWOS :SULIBY J0 SJUIAD ISIAPY []

“JJouaq [BOIUI[O o[qeuonsenb Juesar
-do1 0) paIopISU0o aI1oMm Jose] pareIyul snjd J¥S YIM PIASIYOR
VD pue (qd uI syuswaaordwr eanoun(pe jueoyrusis A[[eornsn
-8)s o) ‘sojewnse pojood uo pue SAIpN)S [eNPIAIPUI JO SIWOD
-IN0 UO Paseq [[eIdAQ) ‘Aderoy) Jo synsal oy} pejoeduil 9Aey 01
wads JOU PIp JYS Jo Apenb oy STV POPNOUL GT Y 10

(JYS I9)je uorIssos 93
-urs) Jase] apoIp snjd JYS YIM pajear $91Is I0J ww 760 Jo
ures TyD pue W £9°() JO UooNpaI (g [eUONIPpe ISSPON -

:pomoys
(V) ures TyD pue uononpal (Jd UO SIJRWIISS PI[00]

dn-mo[[0j 3se] 0 aurjeseq woly ofUeyd — v {e0URUIUTRUT [EJUOPOLIAd — [A[] {SSOUSIOYIP UBIW — (JIAL {[BAIIUI 9OUAPYUOD — [D
‘Suruerd 1001 pue SUI[EOS — LS $[oAS] JUSWYDENE [ea1ul[d — Ty ‘yidep Surqoid — (q ‘sunuopottad omoIyd — g0 ‘snpuoporad dAIssaISse — J8v

0 vr0 090 1000 > (LS'00Y97°0) T'0

0 890  LI'O 110 (L9001 L00-) 0E°0

0 980 €00 810 (1001 £9'0-) 970~

0 /0010 L0 (0500 #1°0-)81°0
098 €0 97T se'0 (0£°0 01 68°0-) LTO—
0 90 010 €96 (LT0 0V S7'0-) 600~

0 690 910 0v0  (I€0921'0-) 600
0'L6 d¥S 'SAISET  $9°GHI 650  (EL'T 9 86'0-) LED
0°€6 d¥S SAISET 9069 €40 (201 ©72L0-)S10
0'86 d¥S 'SAISET  G1°99C 650 (95T ©880-) ¥E€0
056 Jd¥S 'SAISET  TI'L6 LS0 (S0 ©850-) ¥T0
0'+S Y00 €6T1 $T0 (89001 L1°0-) STO
059 000 LI'0T €10 (£9°09180°0-) LTO
0 $80 €00 €0 (1900 127°0-) 020

0 S¥0 LSO €00  (9r00120°0) ¥T0
%)  (O)onfead X omEAd I ur 9z1s 19

(ID %56) AN 1L IVOV
(ID %$6) AN v, AdV JNS "sA Jose]
$9JIS TenpISal JO Juswnean [eo1ins — 40
(ID %S6) AN cr7 IVOV
(1D %56) AN ezt ddV gy csa tese snid J¥US
SOJIS [ENPISAl JO JUaUEaN [BIIZINS — O
(ID %$6) AN 89'99 IVOV
(10 %S6) AN 39°99ddV A4S "sA 08B
A SuLnp so1is [enprsal Jo Jusuness) — 40
(ID %56) AN 69',0ddV  dUS 'SA Tese] snid 43S
TN SuLInp so)Is [enpIsal Jo Juswea) — 4o
(e £ 2 ad)
(ID %S6) AN £9'09-,5 IVOV
(ID %S6) AN £9'09-1s'cs IVOV
(ID %56) AN (W £ 2 Ad) ¢og9-,sAdV

(1D %S6) AN

(ID %S6) AN
(1D %56) AN

£9'09-Ls'csAdV JNS "SA QUO[E 98]

seanpodord o1seq — 4D

$9'19'09'Ls-ss'zs 16 TYOV
po19°09'L6-ss'zs 1sAdV oS 'sa Jaser snid J¥S

sainpaooxd o1seq — 4D

(ID %$6) AN os'6t IVOV
(1D %S6) AN osrddV  3yS 'sa tese snid JYS
sarnpaooid o1seq — g8y
poyjowu souI0nQ uosrreduro)
[eonsnels

({8ojo1u0p0oriag fo puinor JUIuO Ul /,

ySnoxy 7 somSyy Areyuswsjddns ur punoy oq ued 1osey Jo odA) 1od sesATeue Pa[IEIap) SAIBWNSA [[BI9A0 — sasA[eue-glow jo Arewwng 9 HIIV.L

"IV 13 ANOYGINVHD

8SL

> (€8
40 1YNHNOr




Jpuanof aurpuo ur / pue 9 s3] Areyusweddns (g 91qe])
(DVA I J0 9pOIp) SIOSE] PAIRIjul Y)im juawepriqap depy uado
JO 109J70 9y} Surssosse sosA[eue-eIOW JO S39S 0M) AU} JO
(89118 JO %01 >)
Joom Sur[eay puodas-1SIy AY) UIY)IM SUI[[OMS [BIOBIUT QATIRIO
-dojsod prrw Jo 99180p Je[ruiis e pAIqIyxe sdnoid juouneary,
"QUOLE J¥S pue Jose[ apoIp wu (86 snid LS YIm pojean
sjuonjed J0J punoj orem sSuner ured d[qeredwod—judU)LAI)
I9)Je o[eos Joreue [ensIA e Juisn possosse sem ured jo jrodar
-J[0S "uo[e TS YPIM pareduod uaym JUSUILI) I3Se] 9POIp
wu (86 snid S ). SoqoIdrue Jo SHun Juruio] AUo[od
JO Joquinu 9y} UI 9S8I09p JueoyIuSIs A[[eonsnels e payrodar
‘[€ 10 S[B[ON) ‘SAINSBOW SWOIINO [BIGOIOTW JUIPILIY
‘SYIUOW g¢ I9)Je PIAIISQO JOU QIOM
sdnoig juounesn Suowe SOWOJINO [BOTUIO UI SOOUAIYIP
‘TOAOMOY ‘SIB9A G IOAO paoulBUTBWI oQ P[NOO SIUAUNELIT)
10q YA Paure}qo s)nsol [edIUId I JBy) punoy ose Apnjs
oy, ‘(¢ 9[qe]) suonen[eAd UOW-9¢ Pue ‘-pg -g -9 Je
Yuowepriqep deg uedo [euonULAUOD M paredwod usym
UOWIOPLIQOp JaS] DV X -1 Pue ssoooe depy 101je TvD pue d
ur syuswaAoxdwir 101818 Apueoyrusis poyoder | OTIATeYS
29 omdseny AuQ ‘1ese] oporp WU (8¢ YsSy snjd JYS 1o
QUOTE T9SB] DVAIF JO 9SN Y} PISSISSE (11, SIIPNIS INO]

ssurpuy weyy | 1°9°C

sanIepow

JudwRpLIqap depy uado — spruopordd ITUOIYD
JO JUdUI)BAI) [BIISINS AN BIIUAIGIIUON | 9°C

801

“asn o) suonsonb uorurdo 110dx5 ‘MO[ ST AJUTe1I9 JO [OA]
oY) ‘Sumyoe| I 90USPIAF) 9sn 9y} suonsonb uorurdo 1redxy
— QUOLE DVAIH J0 (DVAPN IO 9poIp) Idse] parerjur
snid S Aq eoueuourewr [ejuopordd rendar Surmp
(ww ¢ 2 d) Suneyood [enprsar yrm so)Is Y syusned
dD Jo jueunean [eordmsuoN (T JAS YHsm paaeduwod
$2Inpadoad JO UOBPUIWUIOII [BIIUIP JO Wduans [
“ooueuuTRW [ejuoporiad reyngor Sur
-INp (I [BNPISAI YIIM SIS JO JUIWILAI) AY) UT SUO[E IS
OV 10 (DVA:PN 10 opoip) 1ose] parenur snid 43S
10} poyIUSpI seM JJauaq [edIUI[d [eUOHIPPE ON ‘d S YIM
paxedwod (Sune JJoud( Jou) JUIWSSISSE WLIeY-jyaudyg []
‘(DVA PN 10 9poIp) JoSe] paIeljul
snpd IS YIM Jusunean) 103 Ind00 Aewr Jur[[oms Jo ‘3ur
-po9[q ‘ured Jo 99139p QWOS SULIBY JO SJUIAD ISIIAPY []

‘Ade1or) Jo synsar oy) pojoedur A[9SISApE 9ARY O}
Teadde jou p1p LS Jo Apenb o ‘ST, pIpN[oOUT 9AY Y} U]

"POYIIUOPT oTom
sorderoy) 1ose] parerjur oy sureS Ty I0 (J [eUOTIPpE ON -

:pamoys
(@A) ure8 Ty pue uononpar (JJ U0 SOJeWnNsd pajood

e —————

'$1S00 JUSUINESI) UO UOT)eU
-I0jur pajuasald saTpnIs aY) JO QUON] *9oUBUJUIRW [RIUOPO
-110d 1e[ngo1 Sunmp (qJ [enprsol YHIs SIS JO JUIUWBAI
) ur Quore JYS Aq peysidwoooe 9soy) 03 syuausoIdur
[euonippe ojowoid Jou pIp ouoTe OV X :IH 10 (DA PN 10
opoIp) Jose[ parerjur snfd JYS ‘SwIe) [erouss uf Jyaudy [
(eoueuourew [eyuoporrad se[ngor Surinp SIS 7eNPISAI JO

JUSUEI) Y} JOJ SUOTE Jose] OV X 1 10 1S [DVA:PN 10
oporp] ose] parerur snid JYS) MOT :AJUIeIID JO [9A] []

:Kderoy) Tejuoporiod oAT)OR 10} T89K T 1SBO] 1B I0]
(sqpuour f-¢) souruuIEW Je[ngeI SULINp POYNUSPI SIS [en
-PISAI — D) JO 1USW)BaI) [BOISINSUOU ) IOf JYS SNSIOA QUOE

© 10sB] OYA I 10 (DVA PN 10 9poIp) 1ese] paresyur snid JYS

ATewIwins UonepuIWWOdI [BIMUI) | ST

‘(£8oj03u0p0112] JO PUIMNOL SUIUO UL G PUR 4 SSL] ATejuswu
-o[ddns ¢ 9[qe]) SuUO[E JYS I0J PeAIsqo asoy) Ym pared
-wod Ty 10 (Id Ul sjusuraaoidwr [euonippe apraoid jou pip
QUO[E J9S8] DY XA -3 10 ‘(DVA :PN JO 9poIp) Jose] parexjur snid
DS IR YIIM JUAUNEBAT) TOA OUO JO porrad WU € 0]
Jouruourew [RIuoporIad ur syuened gD Juowe SIS [eNpPIsal
Je ureS Ty PUE UononpaI (J4 Sunen[eAd sojewns? pajood

(1000 > d) OVA I snpd 1S YIm pojear) sajIs je Apsout
juounean) Jo Aep U} UO PAIINIO0 9SAY) NG ‘PAAIOSQO AToM
Surrems pue ‘ured ‘Surpaslq oanerado-jsod jer) pPJULWILIOD
68 39 10[S ‘sowiooino pajrodar-juaned Jo surid) uf ), Jo[eds
oruosen[n Y} YIM paredwiod I9se] DVAIH Ul YHIM JUdW
-9pLIqap [eAr3urdqns Surmof[oJ Jmo] A[JUBOTUSIS PAIOJS SeAy
JI0JUWIOOSTP JUSUNEBAT) JO 99139p Y} ‘Apnis Id)e] 9y) U] “Iose]
OVA:IH 10 JO[eOS OIUOSEN[N UB JOUIIO YIIM JUSWIPLIGIP [BA
-13urdqns Je)ye YIUOW | SMI02L 42Jo0qo)lduiny) pup ‘So.d1u
§1220203d2.41503ddJ “WNIDIIONU W] ‘SUIISIAEIU D]]210A2LJ DI
-QULARJUL ' ‘D]odUIP [ ‘SiSudyifsiof I ‘Syparduis g Jo s[2
-A9] 9y} UI suononpar 9[qeredwod pue JULOYIUSIS POAISsqo
o,T8 39 ISBWO], ‘UonIppe ul ‘(G0°0 < J) Iudwiean) Juimol
-[0J SyIuowW 97 pue ¢ e J9Se[ OYAIH 10 JYS YNm pajean
SIS UQIMI9q SN JUTUIIO] AUOJOO UBQW Ul SQOUAIIJIP OU
punoj ¢o°Te 30 1egonry-exiey ‘sporrod dn-mofjoy oures o 18
D]OO1IUIP [ JO S[OAS] O} UI OSBAIOIP JUBOYIUTIS B POMOYS
dnoi8 oy x g oy} ‘A[esieauo)) ‘suedoyjed 8101 10 uonIsod
-woo [eo130]0IqoIoT [BAISUISqNS U (QUOTE ToSB] DA HIF SNS
-10A S) sdnoiS juounieon Suoure paAISSqO AIOM SOOUAIIJIP
JueoyruSIs ou ‘IoAamoy ‘suonenese dn-mo[[oJ Yyiuow-g ] pue
-0 1 JUQWOPLIGap [eAISUISqns SUIMO[[OJ SIOYOWS Ul A[JUBOYIU
-31S paseaIdap s1ypa1suLs J Sdus[eAd1d dyj Jey) punoy oo e 12
O[e@-UYOIY ‘SAINSBAUWI QWOJINO [eIqOIoIW  SuIpIe3ay

()L—gg'(g 9[qeL)
sorderoy) Jose] M soxood [enpiselr Jo juourjear oyl YIim
P9IRIOOSSE SaInseowW Ty J0 (Id Ul sjuswoaoiduwr [euonippe
jueoyrudts pojiodar sSIpnIs oY) JO QUON Jeok T ISeo[ Je 101
syiuowW $ 03 ¢ KIoas oouruduIewr [ejuoporod rejngor Jut
-o31opun 198 (W ¢ < J) Sunoxyood [enpIsar Yim $a1s

65t £30[01UOPOLIDg

40 1¥YNdNOr

"1V L4 ANOJGINVHO



ur sured [euonippe pajowoid ‘10AIMOY ‘sordeIon]) Iose] Mo
"MOTADI SIY) U PIssasse saInpaooid poseq-1ase[ 3y Jo Kyoyes
oY) YITA JURISISUOD “(SUIEOY JO YoM ISIY oY) UM AIsow)
§100]J0 9SIOAPE MQJ Paliodal SAIPNIS ‘TOAORIOIAL JudUIEAI)
1oy3e (qrdop UOTSSE0 UT 95BAIOUT 9'T) UISIEU [BAISUIS 9Y) JO
uonisod ay) UI SUOTIEIAI[E PIMOYS OSTe (G 0) T SI[BL) SIpmis
swog "(d pue Ty Ul sjusuasoidur jueoyrusis A[reonsnels
orowoid Aewr auope 19se] OVA PN 10 DVA:IH Pue (OVAPN
10 ‘OVAIE ‘Oporp) Jose] parenul snjd J¥S ‘Teroudd U
-oonoeid [BOTUI[O 9Y) 9pINS 0} SSLIEW
~WIN$ UONEPUSWIWIONAT JO JUSWO[ASP Y} pue SIOSE] JO Yo

-UaQ [EOIUI[O 1O J09J0 PAJEITISA A1) 10} OUIPIAD JO , [IBUANS,,

JO JUOWISSASSE UR JOJ PIMO][® - BLIAILIO 959U} JO uoneordde oy
21-6 Kderoyy [e3uopoLIad U SIOSE] UO-SMOIADT JIJBUIAISAS Jorad
0] JSBIUOD U ¢ UOLRIOOSSY [JUS(] UBDLIOWY AU} £q peydepe
se ‘WSAS (LLSASN) 22404 YSVL §2014495 241ju2424d S[] Y}
1o paseq st yorym ‘Adexory) [euoporiad [EOTUBTOOW [BUOTIUSA
U0 0} Joun(pe ue se 1o Suo[e s1ose] pareljur Jursn sorderoy)
(oATJRIOUDSRIUOU) eJISINS PUB [EJISINSUOU JO SSQUSATIOOND
o) U0 90USPIAS JO APOq Y} UT AJUTIIAD JO [9AS] ) $SOSSE 0)
1SITJ] O ST MOTAQI OTBW)SAS STY} ‘95 P[MOUY 1O JOISq Y3 O,

sy[nsax urew Jo Axewrng | 1°¢

NOISSADSIA | €

*(UOTJEPUSWIIOIII ST}
sopmg uorurdo 119dxH "MO[ ST AJuTe)190 JO [2A3] Ay} ‘Sur
-sjoey st 90udpIAy) syioddnsyioy uorurdo j1odxg—Io8e]
parexyur snjd JYS £q $9)0qeIp YIIM syuaned ur gD Jo
JuSWIEan) [ROISINSUON (7 ‘esn oy suopsanb uorurdo
170dXg "MO[ ST AJUTEIIe0 JO [9A9] 9y} ‘FUDOr] St 90USp
-1Af7) 9sn oy suonsenb uoruido 11edxg—Iose] APOIp
snid J¥S £9q 4D YHM SISO JO JUSUEI) [eo13msuoN I

IS ym paaedurod
soanpa201d JO UOHEPUIWWIOIA [EAUIP Jo W3usngs []

wirey 10j [enusjod YSomINo pue urelraoun

QIe JOSB[ 9POIP YA PAUIQUIOD JYS JO S1gaud ‘JYS UNsm
paxeduwod (Sunel jyaud( Jou) JUSWISSISSE WLIBY-)JIUuaf O

“p9)10do1 QUON] SULTBY 0 SYUIAD 3SIIAPY []

‘ureS TyD pue
uononpar (d 10J pAIB[no[ed 94 JOU P[NOd SSYBUWNSS PIJ00]

*$1S00 JUQUIEAT) UO UOTRUI
-1ojut poyuesaId SAIpMIS AY) JO SUON "UTeIIe0u[) yyudy []

MO :AJUIR)IID JO [PAT []
‘ST

$o10qeIp i sjuaned PUB SIOOWS UL dD) JO JUSUIEdN) [eo13
_INSUOU Y} 10} QUOLR JYS SnsioA s1ose] parenyur snjd IS

AJRUWIWINS UON)EPUIWIOIDI [BIUI[) | TLT

QUOTe IS YIM Pojear) asoy) Yirm pored
-wod uaym ‘(oporp) 1ese] omod Y3y snpd IS s pajesn
sojeqerp ur (W 9-¢ = (d) SeNs dperopout e 0d Pue "TvVO
ur sjuotwoaordur 1978313 A[ISopoul pagnuapL g, ‘Te 19 edo3]
9 L'smaptzd (epo1p) omeqeIp pue ¢, (OV. X :PN) SIoyows Ul Jose|
poreyur snjd JYS 10910 AU} PIsSSISSe g, SLOA OM) AluQ

sgurpuy urejAl | I°L'C

sejaqeIp pue urjowrs — uorssaigoad
aseasIp joeduir 0) UMOUY] ISLISIP/SUONIPUOD
J1WRYSAS YPIM sjudnyed ul sppuopordd
JIUOIYD JO JUIUIIBII) [BIISINSUON | LT

"(uonep
~uowI0oa1 STy saping uorurdo 110dXF MO[ ST AJuTe)Idd Jo
[oA9] oY) ‘Supyoey 1 9duapIAg) 10§ uoruido 110dx—>ouore
1058 OV A I Aq dD JO JUSUIIear) oY) J0f JUSWOPLIGop dep
uadQ (g osn oy suonsonb uorurdo 110dX5 Mo st Ayure3 oo
JO TOAST oY} {SUIOR] STIOUSPIAH) SN ) suonsonb uomrdo
110dxg—70se] aporp parerjut snid JYS £q 4D JO JusunEsn
ot 107 1uewaprigep deg uadQ (T ‘dRIS UMM paaedurod
soanpad0ad JO UOHBPUIWIIOIAI [BIIUIP Jo 3udng []

ey 10J [enusiod YSemino suofe Jse] OV A g
JO S1JoUaq [eQIUI[D 1SIPOIA] “Iose] IPOIP poresyut snid 39S
J10] POIUSPI SEM J1JOUSQ [BITUI[ [eUONIPPE ON ‘d S WM
pareduwod (Suryel JJaus( JoU) JUIWISSISSE WARY-)YIUdY O

‘Aderorp)
o) JO 2ATIORdSAIIT ‘s)[99M PUOISS puk ISIY dY) U N0
Kewu Sur[[oms JO 90139p IR[IWIS SULTRY IO SJUIAJ ISIIAPY O

*aanpesord
Juewopriqop depy uado 19)Je SYIUOW XIS J9SB[ DV A -IH PN
PaIBa) SIS JOJ WL ZH°() JO UIeS Ty [BUONIPpE ISopoll Y =

:pamoys
(@A) ureS YD pue uononpar (d UO SIIBWNSS PI[o0d

*§)500 JUSUIEAT} U0 UONRULIOFUT Puasdid saIpmis oY)
JO QUON] "QUOTE IS AQ PIAAIYOE ASOY) O} SIJAUS] [EOTUI]D
[euonIppe jsopowr pajowoid duofe I9se] DVA:IH "OUO[e
IS Aq paysidwoooe 9soy) 0) sures Jeuonippe ajowoxd
jou pIp Iose] aporp pereryur snjd JYS ‘Terouds u] :yyaudyg O

10T :A)ureyadd Jo pPad Y [

:dD s syuoned ur wwt ¢ < dd
[ENPISOI YIIA SIS JO JUSWIRAI} [EOISINS oATIRIoUe3aIUOU )

10] QS SNSIOA QUOTE DY A :IH JO JOSE[ 9POIP paretjut snid JYS
AJeUIUNS WONBPUIUII0ID [BIIUI) | T'9°C

(%0 = 1
‘700°0 > d ‘LS0 01 97°0 1D %S6 WW Ty'0 = ) duore
ST0SE[ VAL YA pajean) sajts Je ures Ty 10§ A[uo punoy
oTom syuawaAoxdurl feuonippe Jueoyrusis ‘({8ojoruoporiad Jo

"1V Ld ANOYIINVHD

09L




reuoporiad 19yjo 0} 1oun(pe Ue S IO AUOE PISN UM ‘SoIp
-0001d IoSe[ paleljur 0) 9[qeINQLIIE TYD pue dd U Siuewr
-oaoxdur [eorur(d “yueoyIudis A[[eonsnels ‘[ews KJoATye[aI 9L,

SNOISNTONOD | ¥

‘{8oj0puopoiiad
Jo ppuanoyp durguo dY) Ul 4 Y3noIy) g som81y Areyuoworddns
ur poyussaid ore pue SuLISO[O SISA[EUR-EIOUW UL PIIOPISUOD
QI0M SIOSE] UT SOOUAIQJIP ASAY], {4 UONBZIUOGIED pue Sunyour
UI J[NS9I UBd WNJUSWAD JO UOTBIPBLIL 19ST] 0D ‘(eardurd
reurSrew pue wnrEyIds 19x00d “o°T) SINSST) 1JOS OJUL UOTET)
-ouod MOT[EYS B (IIA ‘sonssT) pazi[eiouru £q pagIosqe AuSy
ST ISUS[OABM UOISSTUID (WU (09°0T 0} 006 = ¥) ToSel 0D
056, WMIUSWAD J0OT PAJRUILITIUOD UO IojeM Surajoaur ssoooxd
UOTR[QE S} 0} PAINQLIIE U9Q dARY YIFUS[OABM ST} JO SONID
-do1d [eAOwaI SNNOTEO PUR [BLIS)OBQTIUE ) “INBM PUE SINSST)
prey Aq A[urewr pagiosqe SI yiSudosem JOse] DVAHH 9sen
-U0J U g, "'UONEWIME[JUL [)IA SEIIe Ul Apremonied ‘symowSid
onssy pue poo[q Jo seroydoworyo 0) AIIATIILS JO aSNEdq
ansst) 1508 19300d oy U0 19e 0) 1eadde ‘ddurexs 10y (wu 0T 1
01 008 = ¥) STeSE] DV A PN Pue sI9se[ 9poI( o1paooxd 9u)
0] pasn siojourered pue YiSUS[IABM UOISSIIO JOSE] ogroads
a1} JO 1X9IU0D Y} UIIM PAISPISUOD 9q ISNW SAWONO 1)
-noderoy) jo uone)aIdIojul ‘9I0JOIdY, oNssI 9y} Ul A310U9
JosB] o1y JO uondIOsqe AU} UT SPOUISYIP WOL) SUISLIe Suon
~OBIOUT ANSSH-I9se] onbrun JeYMIWOS Sey YISUSoARM YOBH
‘uotjerpel SuIZiuoIIOU Jo (SuSRARM OYroads € soreIouad
‘wone[nWns UO ‘Yorym ‘Ajaed [eondo oyl UMM WNIpIUT
oAOR 9y} 0) SUIPIOOOE PIYISSE[O A[[EIOUST QIe SIOSTT]
“MOTARI
oy} ur papnpour SIOY 9Y) WOIj PIUIULIAOP 99 jou P[nod
JoSE[ JO 98N 9ATIOUN[PE Y} JO $IJOUIY-1S0d [enualod oY) ‘uon
-1ppe uj eonoeld jearrd pue [eOTUT[d Ul sampaooxd asoy) Sur
-f1dde Jo sjgeueq IO 9]0I SJLWIN ) UO SIOUAISFUL [EUOT)
-1ppe opnjoa1d (SpOu UOTSSIWS ‘STUTNas 03esop “Iose] JO odKy
©89) QINJBIAN Y} UI POqLIdSAP S[000)01d Iosey,, JUSISHIP
oy Jo joeduil 9 “TOAOAIOIA ¢ SINBUINSI pejood pue souIod
N0 SOTPNIS [RNPIAIPUT A I0q AQ PaynuSpI sured [euon
-Ippe oY) JO OpMIUSEW PANWI] dY) USAIS Ied[oun S s3ur
-pulj 9S9Y} JO 9IUBAQ[AI [BOIUI[D O} ‘SSO[AYIIAIN ‘([syuoned
JD Jo uauneen [edrsins] suofe (DVAIH) 19se] paIeljur pue
‘[dD Jo jusuneen [eordinsuou] (9pol() IoSe[ parejul snid
J¥S) sempaooxd poseq-1ose] jo sadA) owios I0J paynudp!
orom sured JuedyIUSIS [EUONIPPE QWOS ‘MIIASI ONBWIA)SAS
SNSUASUO,) 20UAPIAF -1s9g Juasard oy uf "seyoreosdde juour
-Je01) (ATIEIOUSSAIUOU) , [EOISINS IO [1-[BOIBINSUOU 1Y)
10 ;+cdn-MO[0] JO SYHUOW ¢ JAfe sompaooid Jose] parerjul
0) pareroosse sjuswaAoIdul [eorurd sAnisod [euonippe An
~UOPT JOU PIP SMAIASI JTJEUA)SAS U021 snoraaId jo sawoomnQ

SMOIAI JO SITPNJS JAYI0 YIIM
SJUIMIAIIZEBSIP PUB SJUIWITY | €'¢

______———-——-——

11 «POVEUTLII[S
Aererdwion 9q jouued Arousdorsioy ordojopoyiow ‘suyj pue
‘Quo[e 2ouryo Aq posned 9q 0) A[OYI[un oIt SUONBLILA UOns
INQ ‘UOTIBLIBA WIOPUEI JO 9SNEIIQ IN000 ALUI SAIPMIS SSOIOE
$)[NSAI UI UOTBLIEA B, ‘AB0[OPOYIOWI JE[IWIS (LM SIIPMIS UO
paseq sosA[euB-BIOUI UT UGAD By} PAjou Os[e oq P[noys I *(§
03 | sojqu) uoneordde pue ‘s3umes ‘ose[ Jo odK) oy (p pue
‘(Sureos oruosenyn 1o puey “o°T) pauriojred JYS JO adky (0
‘(I Qureseq (q $IS2IAUI JO $J09Jp pue SHHUOPOLIdd duyap
0} PosN BLIOILID 9y} Ul SSOUAIRJJIP (B :SUOKIPUOD SUIMO[O]
o) 01 pejRIoOSse AT10AIIp sem AJouagoreley 1ey) SosA[eur
dnoigqns oy) £q umoys A[Ies[d sem I ‘A[[eUONIPPY

‘(sosATeur-elow

" ¢97) sorewunse pajood OJUT PIAUIQUIOD USAQ DAY PINOD Jelf)

ST WOIJ SAWO0NO P)I9far aALY JYSIW UOLINLIO UOISN[OUt
ST} ‘SSO[OYMSARN ¢ '(SerBWNS? 3y} JO Juruoyeom © 0} pedf
p[nod soys doop pue MO[[EYS JO JUSUISSISSE d)) SIIPMIS
Suowre £)1ouag019)oY 99NPAI 0] PAPNIUT 2JoM Wt ¢ < (dd
Suniodor s[ern AUO ‘MOIASI SIY) UI ‘IOUMN Tery) [enpla
-IpUl OB JO SOUWIOONO [[BIDAO AU} UL PIISJINUL 9ABY O}
woos jou prp 98 Jod Surysewr juaned Jo or[ AY) TOAIMOH
‘Sow09Ino oyl jo uorsroard 9y jo9fe p[nod pue selq jo
90IN0S B SB 0B ARW ONSSI STJ, ¢ SUONEN[BAD ymow-rds
ur Aqreroadss quowtradxe jo 9dA) oyy SurpreSor paysew oq
0) pasu sjuened os[e Inq ‘sIourExs A[UO JOU 1BY) paroadxo
oq pinom 11 “Sunysew jusned uo uoneuLIOyUT 110dI JOU PIp
serq Jo Ssi yS1y 10 IeJ[oun Se pIssasse S[eLn dY) JO ISON
“Jour 10 Pa110dal JOU AIOM BLISILIO SIOWI JO SUO 95N SBIq
JO YSH ySIy SB JO JES[OUuN SB PISSISSE AIoM SIIPMIS ‘ST
POPN[OUL JO 1X9) AU} Ul 9[QR[IBAE UOIBWIOJUI 3y} U0 poseq

$$900.1d MIIAX YY) UI SISeI(
renuajod pue DUIPIAL Ay Jo Aien | T°¢

‘ouin Ut juswow s1y) Je Adeioy) paseq-1ose] SI) Jo 9sn )
uonsonb jySrur uorurdo j1edxs ‘Apuenbasuo)) ‘s1ose[ APOIp JO
suorssas aidnnw snid JYS I0J punoj sSuIpuy JundIPHUOD oY)
pue . {(JdS “89) s[od0j01d Apmis Ul SIOUAILHIP Cliort
om)) SIsA[eue oY) UIYIIM PIPN[OUT SAIPNIS JO IoquInu [[BUS
oY) JO 9sNBOAq UONNEd YIIM pIjIdiayur 9q JSnu Jse] SpoIp
jo uorsses o[durs & snjd JYS 01 pae[ar sSUIPUY oanisod
Jel) POIOPISUOO 3G PINOYS II “TOAOION ¢ UTE)ISOUN UIBWL
$ompoooid paseq-1ose] 9sa) YA (L 9°0S) syusweAoidur
[EOTUI[O [RUONIPPE 9Y) JO 9OUBOYIUSIS Ay ‘sorderoy) [ejuopo
~170d [RUOTIUSATO0D SUIMO[OF SAWOINO [RITUI[D (1M pareduwiod
UAYAN "OUO] 1958 OV A IF Aq O JO 1uaueal) [ed181ms (g pue
‘([uorsses o[3uls] 9poIp) Iose] pareljul snid g¥S 49 dD Jo
JueUI)Ean) [BOISINSUOU (] :SUOSLIRAWOD SUIMOT[O] A} 10 SUO[e
IS s peredwod soimpaooid Paseq-Iose] PITelJul (iim
POAISSQO SIOM SSINSLAU [EOTUID UL SluaaA0IdW [eUonIppe
Jsopow Inq JuroyIuSTs ‘sesk[eue-vlall JO $19S UAAIS Y} JO
“JUOWIOPLIGap [eorueyoow 0] sayoroidde (JYS) [BUONUSAUOD
19)J8 Pa10adxa 9s0Y) [IM parediwiod UM SIWOANNO [ESIUL[O

T9L AS0JOJTUOPOLIS

40 IYNENOP

v 14 ANOIIINVHD



"90F—-801:STESTOT "2y 1dui] (4O Ul]D) "SIIPpMIS
0A1100d501d JO MOTARI ONBWRSAS © :$[000j01d SUIPLO] [BSN[O00 Area
J0/pue syeipaww Sunowoxd ur syuerdwr [ejuap (SANOYIS) PIAYe
-pIoB pue pajse[qpus payIpow pue (7IS) piepuels jo Aoeouyd
‘N MeysaId ‘g 0sopie) ‘A OMNIIA VI QIS “T duoiquieyd

"SOET-S6T1:T6:€10T "S2

JUa( [+ MOTARI OTRWISAS © :SME( pajeIpe.Lr Ul p[elsur siuejdur 1e)
-ue( ‘I OrYEIQY ‘YD ONWOY V[ QIS “If [ BIPUBIN T UOIqUILYD
"QLET—LIET:18:010T '10IUOPOLII] [ SIPMIS [OPOLELL

-IUB JO MOIAQI OIBWIISAS © UJ[edy onssn juepdwr-tod uo peor
-10AO [ESNO00 JO SI00JJH VT BWIT ‘Y] SUOIqUIeyD “T duoiquieyn

‘9107 ‘¢ 1Hdy o passedoy nokarduadomma//:dny

-adoIng ur e1MeII] A9ID UO UONBULIOJU] I0f WIS ‘KarnuadQ
"TTT-0TTT:LEQTOT [oIOpOLIad UlD [

*§)09Jop 2dK1-UOISSIIRT JO JUAWIIEDT} S} UT SMITADI onewalsAs Jo A
-penb jo Juowssasse ue :K1eSims onseld [ejuoporiad paseq-ooudPIAT
"y euolquipy) ‘D Dnuued ‘ND UOISSe T ouoIquEy)
‘(S102

‘GT AIBNIQ3,] U POPEO[UMOP PUB PISSIIOE) SI0°3{00GPURY-UBIYI0D
‘MMM WOIJ S[qR[IAY °] [(7 UONBIOQR[[0D) dueIyoo) oy, [110T
Toquardog pejepdn] [1Q°G UOISIOA SUONUOAIANUL JO SMOIASY
SneWwR)SAS J0J JOOQPUEH QUBIYOOD ‘S ULID ‘L[ suISSIH
"TOTT-9001:29:600T 101uapids 1D [ JUSWLIS

VINSTHA 2U) :S9SA[BUB-BI0W PUE SMSIASI ONBWISAS 10 SWIo)L Ul
-1odor pa11oyaid SISATEUR-EJOUI PUB SMATASI JIJEWAISAS JO SPOYIIIA
“dno1n YINST¥d 9UL % O VWY ‘[ JRIZIRL VY NeIeqIT (1 PUON
"919-€19:L8:9T0T '01UOPOLIad [ *9o1deid TeoTUr[d

10 suoneor[du :(oI1easal [eIUopoLIad U 9OUBAS[IX [BIIUI]D SNSIOA
soueoyTuSIs [eonsnE)s AIejusuwio)) "D AFEINWIY “] SUOIqUIEYD)

€9¢l

—ZCET:985C 10T 101U0POLIa] [ “SISA[RUB-EIOW PUB MOIADT onetolsAs
:Aderoty [eo18ims eyuoporiad 1oj uoneordde 1ose[ JO SSOUATIOAH
“J-H Suep ‘v UewyQ ‘g sprempd ‘H-O UrT ‘Y AfUON ‘S uipyed
"769-189:1¥'¥10T ‘10/U0poLad

1) [ *SISA[RUR-RIOW PUB MOIASI DJRWAISAS © :Kdesoy) reyuopotiad
[eo13:1ns-uou ur (Wu )86—808 WSUS[ALA) 1oS] SPOIP [eLIaY) ) JO
109150 SYL, "V UOp[rop 0P UBA ‘JND 990D ‘H BWSILLIOL ‘HA 10IS
"6L0T—=6901:1+*%10C

“JOJUOPOLIa UIJD [ *MOTADI ONBWRISAS © USR] snrjuoporrod
o101y 10§ urAN[pE 10 oAnEUINE st Surueld joo1 pue Sur[eds sns
-10A Jose] OYAIE N nYZ ‘X Suel ‘d 9IN “T OBL ‘X UIX ‘A O®YZ
"COT-TST:T€:910T 12§ P S42sD7T *SISK[EUB-RIOUL PUE MOIADI
oNRWISAS B juoUIEAN [eiuoportad [e01SIns-Uou Ul 19se] aanoun(pe

J0 KoBOUJE “[S NOZ X UIX ‘AZ NOUZ SN 9D ‘M[ UoyD ‘X SudyD *

“Y0O1S-LLS:(1ddng)98:G 10T "10mioporiad [ doys
S[10M UOTRIOUASAT V'V ) WOLJ MIIAI oNela)SAS © :5)09Jop Auoq

~eI)U] — UOT)EIoUSZaI [JUOPOLI] "VIA SPIOUASY ‘S SAIeN ‘L 0¥ °

"6€1-821:1L:910C "000T [00poriad “shpuopotind
QTUOIYP JO JUALYRAT) Ay UT A195INS 9ATJeAIOSU00 “sA Suiue|d joor1 pue

SuITeog VO [[9MOd ‘IS [PMNID “If ‘S unSes [V ZIHON ‘Ad seed

. 69ZT-LSTI:ESTI0T 10IMOpOLIad [ “SISA[EUL-EIOW PUB MILASI O1}E
-w9)8AS © :synuoporrad JruoIyd JO JuaUIIeal) 9y} Ul Surued joor pue
Sureos 0y Aderay) oAnoun(pe se 9[OZEPIUONW/UI[[IDIXOUE JIUIS)

-s£s JO SSOUOANIOAYH 'V OOBRUOIN ‘Y 10onned Y 0NeD ense[oss -

LS9
—149:THSTOT “J0IOpoLIag Ul) [ *SISA[PUR-Bou YI0OMIoU uelsokeq

0T

61

‘81

L1

91

Y

4!

el

g

1

01

© PUE MOIAQI O1RWR)SAS 7 *STnuopoLtad 9A1sseIge Jo jusuean oy
ur sonoIqnUe oIRISAS e 19 D $9A[RdU0D ‘I $91 DD O[RqEY 'S
T29r00dD
PILTSSTOT a2y 1SS aspquip 2uniy20) "S)npe ut spnuopored
OTUOIYQ 10 (STNOY 7 UIYHIM) SINI[EPOUI JUSILdN) now-[[ng "AH
U0JSUIYIIOA ‘T UBWS[PIIN] ‘Al ULI0IS-9BAIS[ ‘S Uasdor ‘[ PIeytaqy
'69 '$7S—805:911:ST0T 208SY 1ua(
wiy £ *s1ounfpe noyiim 1o mim Sutueld joor pue Sul[eds JO SuIW
£q stpuoporsad OIUOIYD JO JUSWIRST) [eOISINSUOU SY) U0 sisA[eue
-BJOW PUE MOIAST OHBWAISAS ‘e 10 “H 1qV “IS AdeiL, ‘1D Aorus ‘¢
"1Z-6:7€H00T '000T 103U0pOLIa "SISEISIP ¢}
-uopotiad JO UOTROYISSE[O PUE SASOUSERIP [RIUOPOLId ‘DD TLIWIY T
‘O-T:4666] "JOIOPOLII UUY *SUOTIPUOD PUB SISBISIP e)
-uoporied 10j WISAS UOHEOYISSE(D € JO Juawdoeadd "D 9SeINIY

SHONHIHAHA

*Apnis STy} 0) PoJe]al 1SAI)UT
JO s1orguod ou odal sioyine oYJ, ‘SS[onIe paystqnd 1194}
UI O[qR[IEA® 10U UOTEWLIONUT Apnis [puonippe Surreys A[sno
-Touag 10J (AuBWIIOD) ‘JIOP[asSN( ‘FIOPassn( WIUIDSIBIS
-1oATU[) ‘A108InG [eIQ JO Jusunede() ZIemyds qUeL] I 03
[Njo1eI3 oI8 SIOYINE I, SUONMNSUT SIOYINE Sy} WOIJ j10d
-dns ySnoxy) popuny seam Apms SIy [, “(BIUIOJED) “OUIAI]) VS
eIIo]y [ £q pasosuods sem SI9se[ UO SUTOOW SNSUSSUOT)
2ouoprag 1s9g AS0[0JuOpoLIdd JO AWOPedy UBOLISWY dYT,

SAANSOTDSIA ANV SINAWDAATMONADV

-o1nsodxe Jo uoneInp pue AIsudp 1omod se yons ‘saImp
-0001d 10] pesn sioourered Iose[ JO Suniodar pue sjooo10xd
POIRIQI[BO PUE PIZIPIBPUE)S SIOW WIOIJ 1JaUaq [[IM SHNUOPO
-110d JO JUSWIEAI) O} UT SIOSE] JO SSOUAATIORHS [EOIUT[D oY) ¥
-N[eAR 0} $}I0JJ0 1NN, 's[000301d Jueunean arqronpoidar pue
JUQ)STSUOD QINSUS 0} s110Jd Todurey soyorordde yons ‘19Aamoy
‘00BJINS )OO SB YONS ‘ONssn) JO POy dINUS YY) unRIPeLIl
O[IYM JUSWINISUT JOSB AY) JO JUSWISAOW [BAUNUOD JO SULIU
£q patjdde ¢, UOTIBIPBLIL JO POYIIU Suruuess,, e pajtodar
SOIpMS papnyour AY) JO owos ‘A[BUONIPPY ¢ (dYS) IuoU
-OPILIGOp [EOIUBYOAW JOJ SOIF01RNS [BUOHUIAUOD AQ PIASIYDE
s)yauRq [eorur(o oy eaoidwr sampaooid 1ose] aanoun [pe asay)
1B JUSPIAS JOU ST 1T JRY) SABIIPUT S[qE[IBAR ST JO 95Eq I[qe
-[reAR oY) ‘dD Yim sjuaned Jo juounearn o) Supre3oy 'sn
-nuoporad Jo JoIABYaq Y} AJIpOW ued Jey) (SARqeIp “39)
SUOTITPUOD ONuA)sAs pue (Supjouwss 3'9) $10308f JSII J[qeyT
~pour £q pa10agye sjudned JO SOW0IN0 Ay} U0 PUL 3 JO Jua
-JeoI) 9 UO ISIXd BJep PAIWI] ‘SaIdeIoy) I9se] WOS 10§ punoy
S)[NSaI 197194 Jo puan oAnisod dyy pue Kjages ay) Jo andseg

sonoead
9JM)NJ PuB YoIeISAI J0J suonedrduy | Iy

‘dD) 10 JSV 919A9s-0)-9jeIopOw (im sjudned 01 1auaq
[eoTuI[o TeUOnIPpE S[qeuonsanb apiaoid 01 1eadde ‘sorderay

"1V 18 HNOIINVHD

R T

A3ojojuoporiod N

40 IVNYHNOL




¢ "TIT-S8T:1L:910T
0002 101U0poLad “kdeoyy juerdwi-tod pue [eyuopotiad dAISBAUL
Aewiiunu Ut sIese] e 19 ‘q 1zzne) ‘Y oy O uenziN
"¥16-206:8¢€:110T

“OJUOPOMAF UID [ UL [eauopotiad Jo $109359 A} Funen[ead
S[eL1) POZIWOPUEI JO MOIAAI onewaisks v 11 ‘JySrem [JIIq MO[
Jo/pue YiIq wererd i snnuopotad Suneroosse 9peId 9ouUdp
-1Aq Y71 euoIquey) N IHeuRIEND D hnuued ¢r] suorquuey)
"€SE-EPE1€:910T 1S

Pagy $42507 "TRLI) [EOIUI[O PIZIUIOPUET © :snpuoporiad yiIm sondqelp
7 2d£) Jo [01U0 JI[0]EIAW SANL[NPOU JIose[ 9POTP INOYITM/IIM Ade
-1o1) Teruoporrad [eo13INSUON ‘T8 19 1y S1key] ‘N weses ‘g yedost
"99¢-09€:0€°T10T

*8ung L2507 pAUIoIoYd ‘synuopotad JIuoIyd YA syuoned Supjows
-uou pue SUD[OWS Ul JuUSUNEd) relwoporiad [goISImsuou Surnp
suoneor[dde 1ose] DVAIPN JO $199J9 eotur) ¥ YeqIO vV SeNd
*809—09: 1€+700T ‘10#U0po

-iag i) [ Apms Joqid ¥ “1ose] DYAH UL JnOyHM 10 it Juow
-yeom 801310 SUIMO][OF S3109F9P Kuogenut jo Sul[edH ‘HO SOULOY
‘N ToTIemIY ‘d UOSIPUIM ‘N TepyeIeg ‘ ZIeMyoS v UednoS
“Sp—EH:61:G10T 10/u0poLLad 208 upipu] [

“symuoporrad OUOIYd JO JUSUNESL} 107 Kxe8ms dep uT Joun(pe ue se
10s€] 9POIP WU (6 B JO 91 o) JO vonenead ‘DA [od ‘L 09401
"'€09-865

067107 "8ung 4asv] pautoloyd ‘Apmys [eOTS0[0IGOIdNU. pue (8o
-urpo © :A1081ms dey [ewuoporiad ur JUSWAPLIGP [eOIUEYOSU [eUon
_UOAUOD SNSIOA JUSWISPLIQIP [eorueyodur O3 jounfpe ue se Jose|
oporp jo Koeoyye o) jO UOHBN[EAD oanereduroo y S Auremse
-ATUS ‘A UPIGPRd VS Uref ‘D poyekd WV okyped “dS °[eWwI0D
"1L81-¥981:8L:L00T

“JoIUOPORdd [ "SINSAT 180k~ :10se] DVALIH U (A JUSLLEaD) Teo
-18ms [eyuoponed JO UONEN[BAD [eowID) "N OLRENS ‘d ondsen

811

—111:LL:900T ‘10ruoporad [ -goupUIUIEW [B)UOpoLIdd SuLinp J0Se[
DY A:IE UL YA JUSIOPLIQIP Jo3700d JO $709J59 O150[OIQOIIILL PUE [BD
-TUT[O WII9}-I0YS [ WONSUUIM 0y uayE(T Y JOPUEYdS D ISEWOL
“GOTT-6ST1:6£:TI0T 10U0pOL2d ugD [ 'Teln po[joNuod
poznuopuer e owwergold a1ed souguurel [eyuoporrad e ut 198e|
OVA:PN PI[00d-1d1eM € JO 199J50 [eoturpo AnouUNpY v uopliom
J1ap UBA ‘) UOPOA 10P UA Vd S00)SIOA Al UBWLIOWWLY, ‘HA OIS
"687—£81:6€'C10T

‘joruoporad uld [ ‘kdesoy [eyuoporiad oanoddns ur jueunean
sose] OVA g B 9 ‘d Sunqueg ‘d e ‘d 108onr3-eiey
OprI—eell

19810 "10suopoLdd [ 1Bt [eOTUI[O POZIWIOPUET ¥ :I0Se[ dpOIp
Sugsn Aderoyy eourUUIEW Suump s1op00d [eyuopotrad patuegul
jo Aderoy) [eordins-uou oanounfpy  ‘dM  TUePIE ‘v 819
-uPN ‘dd XEN VI prequiy YN KepreAd “‘I-N ueAn3N
"TSL-S¥L:6€TT0T

“JOpUOPOLIAG Ul [ 'TeHI [ESTUHD POI[OUOD ‘PIZIWIOPULT YIUOUW-Z ] B
"UOTRIIIR UL OTUOIYO TULLINDAT (LA 0118 [euopoLIad JO JuaIEal)
ot Ut 1ese] DY AIH N3 SOWRT ‘N udsIUH ‘HO 284 ‘T oed-ulory
“CPS—LES6ELTT0T 10U0pOLad UILD

[ Apms [ed1uI[d oAnoadsoxd ‘peziwiopuer e :spguoporied dTuoId
O JUOWIEST) [BOISINSUOU 9} 10} JUOWIOPLIGAP [BOTUBYOIUW PUE JOSE]
ovA g jo uostedwod v e R ‘¢ OIpUIM ‘M[ OO “T 00§

‘8L

Pk

9L

‘SL

YL

tEL

TL

TL

0L

‘69

‘89

‘L9

99

'S9

“QLy~0Lp:8ELTTOT "10suopoLad UiD [ ‘snpuopotiad

SIUOIYD JO JUBWIERT) Sy UT IOSE] OVA:PN PI[000-1018 € JO 10912
aAoUN[PY ‘T8 10 VA uoplioy Jop UBA YV NUOPUSULIY ‘g 101S
"€L6-996SL+00T

“opioporiad [ "kpms joqid © :uoTEIUAWINISUL DIUOSENN 0) pored
-woo Jese] DVAIH UB i JUSUNEST) [euopor_d [ 1009e ‘AN
IO[PMIY ‘HO SOUBWOY AL TepyeIog ‘ ZIeMUOS ‘Y ueo[nds
"965-0657L+€00T

‘jopuoporiad [ *Kpms ynowr-jds dn-mor[o} 1eek-7 v ‘Suruerd jo01
pue Sureos 10 I9Se] OVAIF TR YIA jusunean [eyuopored ‘f
1oop09g ‘d Yoy ‘L 31000 N Tepdered ‘V uea[nos ‘J ZIeMUyos
“OY—LE6THI0T 1S PO

supspT BT TROTUI[D PII[ONUOD PIZILIOPUBIE :sppuopotad oTIoNyd
JO JusUIIEaN) [edISINSUOU O} joun(pe ug se Iose[ 9POIP JO S199%2 [E1
-weyooIq Pue [IIUID ‘SS PRIEH N epund ‘y rorejuey] ‘N Weses
"€€6-97S:LEI0T0T "ToruopoLiad UlD [ “[erLa) [eoTUI[d ynow-y1ds
POZIWIOPUET © :JUSUIEST) [viuoporrad [eo13ns-Uou UT I9SE] ovAag
30 1yauaq 9ATOUNIPE JO YO I8 39 «J o1re)) ‘Al MRIN ¥ Opumoy
"08T—SLTPL:E00T ‘T0ruoporiad [ -sjuoned spnuopoptad JIOIYo JO
s1oyood Teyuoporiad uo Sureds druosenn pue juounean 1esel 70D
pue Oy A:PNJO S194H T8 10 ‘[ EVNIUSIN <1 yongewex, ‘v PezekIN
‘0SS~ 00T 8418 495V

Paui0joYd "SIUN0d NK0NNI[ PuT WSTIESI0-0I0MI JE[NOTAQIOENUL
‘srorowrered Teorur]d :Aderoy) [eyuoporiod UT sjueNISUL PUEY put
OIUOSEH[N SNSIOA SIOSET] ovyAag ' ueloN ‘L JIPe ‘1 Te[eIN
“169-789:18:010€ ‘10/u0potiad [ “Guruerd joo1 pue Sul[eds

pue 1958] DV ATUNIGIE A JUSUIEaL [eyuoporiad [eO13INS-UOU 1)J8
suoneniead dn-mofjoj 130[0IGOIOM pUe [eomuI[) "DVY OuoIEd
Sy ‘YIND uosdwoyl, ‘Ad ORI ‘{1 otopodyL ‘ANG sodo]
-0SS—EYS:LTTIOT 198 P2 $425T 'SHI

-uoporrad OTuoIYO YIM syuoned ur s[oad] §-dININ PU® J1-11 409D
o Adesoyy 1ose] DVAIPN WU-90 T JO 1034H o eqi0 V seind
LITT-TITT

p8EE10T “Jomoporiad [ ‘Apmjs [eOrUr[d poziuopuel © JUQUEAT)
[euoporied [eoI3Ins-uou O ounfpe ue se Adesoy) 19se[ 2poIp JO
$SOURATI0RJIR [BIIUID ‘N 1fnSoy ‘v 1emy ‘I oSeg ‘M onind
'865—885:7£:L00T

“qouoporiad ul) [ "S19[eds JIUOSEH[N PUB ‘OIUOS “IOSE] ovKiag
‘soppono Sursn Aderoy) [euoporred 1oye s3urpuy [80130[0IqOIOTIA
NV ©SSEQEOIY 3 UUBWINON ‘¢ JOUuoN ‘Ad nonodoipied
"0021-S611:8L'L00T 197

-110poLad [ Aprs [eOIUId ynow-)ifds dn-mof[oy Ieak-7 B Juawedn
[euoporad Ut 1o[Lds OLUoSLN[n 0} pareduwod 1958 DVA:IH JO SIOOHH
g0 sourwoy ‘d QUOHIYD ‘1 1[euedso], ‘d oreddey < 1dsa1D
‘Q1G—€TS:1€:800T 101G

MAN ‘Teld) [eOIUIO PI[0NU0D poziwopuer ‘spuopotiad oruoIyd
30 juawuyEon 9y ur Adesoy) oanoun(pe se Wu (86 1S¥[ APOIP JO asn
[ epinD D BZZEIA ‘S S0P “y TUIIo[0d21d “T MISEN ‘N osnae)
"G6—L8:L1-€10T #s24U]

piQ Ui ‘Teln [edIuI[d yHuou-9 © uoween [ejuoporad [eorsns
—uou 01 juejnfpe 1ase oporp AIsudUI 481y Jo uoHENeAd [edI50[01q
-o101UI pUE [BOTUI[D T8 39 AL 1BHEOL ‘DY OPRIPUY 2P “HLA SIAIY
"61-11:LT'600C

“8ung Aasp] paUoIoYd -grojourered [ROIUID PUB [BIGOIOIUI JO UOH
—enpead :snnuoporad oAIs$015R U0 JUSUREDN (wu 086) Iose]
SpoTp JO 1099 9YL ‘HO SOUrWOY ‘GOA STYOPSBA ‘[ BUIWED]

1V 13 ANOJIINVHD

9

€9

29

‘19

‘09

‘65

‘8¢

‘LS

9¢

‘S¢S

%Y

45

K4S

‘1§

08

YIL




CHAMBRONE ET AL.

JOURNAL OF
765

791

80.

81.

Akiyama F, Aoki A, Miura-Uchiyama M, et al. In vitro stud-
ies of the ablation mechanism of periodontopathic bacteria
and decontarnination effect on periodontally diseased root sur-
faces by erbium:yttrium-aluminum-garnet laser. Lasers Med Sci.
2011;26:193-204.

Aoki A, Ando Y, Watanabe H, Ishikawa I. In vitro studies on laser
scaling of subgingival calculus with an erbium:yAG laser. J Peri-

. odontol. 1994;65:1097-1106.

Almehdi A, Aoki A, Ichinose S, et al. Histological and SEM anal-
ysis of root cementum following irradiation with Er:yAG and CO2
lasers. Lasers Med Sci. 2013;28:203-213.

Periodontology

SUPPORTING INFORMATION

Additional supporting information may be found online in the
Supporting Information section at the end of the article.
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