FRONT STRUT REMOVAL/INSTALL

34 11 220 Removing and installing/replacing both front brake discs (Brembo)
34 11 220 Removing and installing replacing both front brake discs

31 35 005 Removing and installing anti-roll bar link for left or right anti-roll bar

32 21 151 Replacing left or right track rod end
31 12 050 Removing and installing replacing left or right trailing link

31 31 000 Removing and installing complete left or right spring strut shock absorber

FRONT STRUT ASSEMBLY

31 33 100 Replacing front left or right coil spring
31 31 031 Replacing front left or right spring strut shock absorber

FRONT ANTI-ROLL BAR
11 00 670 Secure engine in installation position
51 47 490 Removing and installing replacing underbody protection (front)

51 45 184 Removing and installing replacing trim panel for pedal mechanism
32 31 070 Removing and installing replacing lower section of steering shaft

51 71 039 Removing and installing replacing front left or right wheel arch cover (rear section)
31 11 506 Lowering raising front axle support (universal lifter)

31 35 000 Removing and installing replacing front anti-roll bar

REAR SUSPENSION REMOVAL/INSTALL
33 32 188 Removing and installing/replacing left or right camber arm cover

33 52 010 Removing and installing rear left or right shock absorber
33 53 000 Removing and installing replacing rear left or right coil spring

33 52 012 Replacing rear left or right side shock absorber

33 52 161 Replacing rear left or right support bearing for spring strut shock absorber

REAR ANTI-ROLL BAR

1" #$%:¢
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33 55 041 Replacing anti-roll bar link for anti-roll bar bar on left or right

33 31 503 Lowering raising rear axle support (universal lifter)
For pre-requisite steps of exhaust system and propeller shaft at final drive removal consult this thread:
http://f30.bimmerpost.com/forums/showpost.php?p=21090999&postcount=145

33 55 021 Replacing both rubber mounts for anti-roll bar mounting
33 55 000 Removing and installing/replacing rear anti-roll bar

33 33 001 Replacing left or right rear axle support compression strut

HEADLIGHTS

63 10 004 Adjusting headlights

TORQUE

torque 18 20 Exhaust system suspension
torque 18 31 Exhaust pipe with catalytic converter complete system
torque 22 11 Engine mounting

torque 31 10 Front Axle Suspension
torque 31 12 Trailing arms and struts
torque 33 32 Trailing arms and struts
torque 31 31 Spring Struts.pdf

torque 31 35 Anti-roll bar.pdf

torque 32 21 Drop Arm

torque 33 52 Shock Absorbers

torque 33 55 Anti-roll bar

torque 34 11 Front Brake.pdf

torque 51 11 Front bumper

torque 51 45 Trim, instrument trim panel
torque 51 61 Reinforcement, body

torque 51 75 Underbody panelling

" H#EY%!
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REP-REP-RAF3034-3411220BREMBO V.11 Removing and installing/replacing both front brake discs

(Brembo), VIN: ||

ISTA 4.04.20.19163 Data R4.04.20 Programming -
system version data
version
VIN e Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05
Int.lev.works - Int.lev.(cur.) - Int.lev.(tar.) -
Mileage 0 km
34 11 220 Removing and installing/replacing

both front brake discs (Brembo)

Special tools required:
e 341280

Necessary preliminary tasks:

e Remove wheels.

* Remove and clean brake pads.

Check minimum brake disc thickness:

- Position special tool 34 1 280 at three measuring
points in area (1) and measure.

- Compare measuring result and lowest value with
setpoint value.

If the brake discs are replaced, you must also fit new
brake pads.

Brake discs may only be replaced in pairs (on each axle).

Important!
New brake pads may only be installed if the brake
disk thickness is greater than the midifi?thn brake
disc thickness.
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Release screws (1), remove brake calliper (2) towards
rear and tie up.

Installation nofte:
Tightening torque 34 11 2AZ.

Important!
To release brake disc: Do not under any
circumstances strike friction ring with a hammer or
similar!

If necessary, carefully tap on base of brake disc
chamber with a rubber mallet.

Clean contact surface of brake disc at wheel hub
thoroughly and remove traces of corrosion.

Unevenness on contact surface may result in
distortion of brake disc!

Release screw (1) and remove brake disc (2).

Installation nofe:
Replace screw.

Tightening torque 34 11 1AZ.

After installation:

* Read and comply with notes on braking in new
brake discs / brake pads.

&H$%¢
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REP-REP-RAF2034-3411220 V.11 Removing and installing/replacing both front brake

discs, VIN: |||

ISTA 4.04.20.19163 Data R4.04.20 Programming -
system version data
version
VIN e Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05
Int.lev.works - Int.lev.(cur.) - Int.lev.(tar.) -
Mileage 0 km
34 11 220 Removing and installing/replacing

both front brake discs

Special tools required:
e 341280

Necessary preliminary tasks:

e Remove wheels.

* Remove and clean brake pads.

Check minimum brake disc thickness:

- Position special tool 34 1 280 at three measuring
points in area (1) and measure.

- Compare measuring result and lowest value with
setpoint value.

If the brake discs are replaced, you must also fit new
brake pads.

Brake discs may only be replaced in pairs (on each axle).

Important!
New brake pads may only be fitted if the brake disc
thickness is greater than the minimuri*B¥ake disc
thickness (MIN TH).
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Release screws (1) and remove brake anchor plate (2) to
the rear.

Installation nofte:
Tightening torque 34 11 2AZ.

REZ4 00057

Important!
To release brake disc: Do not under any
circumstances strike friction ring with a hammer or
similar!

If necessary, carefully tap on base of brake disc
chamber with a rubber mallet.

Clean contact surface of brake disc at wheel hub
thoroughly and remove traces of corrosion.

Unevenness on contact surface may result in
distortion of brake disc!

Release screw (1) and remove brake disc (2).

Installation nofe:
Replace screw.

Tightening torque 34 11 1AZ.

After installation:

* Read and comply with notes on braking in new
brake discs / brake pads.

*H#$%!
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REP-REP-RAF2031-3135005 V.10 Removing and installing anti-roll bar link for left or right anti-roll

bar, VIN: ||

ISTA 4.04.20.19163 Data R4.04.20 Programming -
system version data
version
VIN e Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05
Int.lev.works - Int.lev.(cur.) - Int.lev.(tar.) -
Mileage 0 km
31 35 005 Removing and installing anti-roll

bar link for left or right anti-roll bar

Risk of damage!

- Avoid bending the head of the anti-roll bar
during assembly!

- Animpact screwdriver must not be used!

Necessary preliminary tasks:

* Remove front wheel.

Important!
It is important to counterhold Torx socket when
loosening push rod screw connection (1).

Unscrew nuts (1).
Tightening torque 31 35 2AZ.
Remove anti-roll bar link (2).

Installation note.
Replace self-locking nuts.

+H$Y0!
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,67%
VA\VWHP
YHUVLRQ

o1 N

, QW OHY ZRUNYV

OLOHDJH NP

"##"#$%& A

bb9 bbb5HSKND RWQU LOR® MU b

'‘DWD

5 SURJUDPPLQJ

YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

S5HSODFLQU IOHKIW \WUD I
HQG

IRWH

, ] WKH WUDFN URG HQG WR WUDFN U
UHOHDVHG LW LV QHFHVVDU\ DIWHL
ZKHHO DOLJQPHQW FKHFN

1HFHVVDWLRYWHO IZRUN
z 5HPRYHRQW ZKHHO

,PSRUWDQW
'R_QRUMOHDVH WU DFRP UWRZG TG E |
ZLWK LPSDFW WRRO

SXEEHU ERRW BRG/VHRG PXVW QR

5HOHDVH QXWb LI QHFHVVDU\ JU
SHPRYH WUDFN URBPHQLLYHO EHDUL

,OVWDOODWLRQ QRWH
.HHS WUDFN URG GG UNLR WBRYRQDF O
DQG IUHH IURP RLO DQG JUHDVH

SHSODFH VHOI OREFNLQJ QXW
7LIKWHQLQJbWRWEXH

" #EY0¢
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'HWHUPLQH GLPHQWISFOQbh\SRWRRZLQ.
RI TURQW D[OH

60ODFNHQ EROWD

6FUHZ RIl WHOEBN WREHFHVVDU\ JUL!
RSHHQG VSDQQHU

,OVWDOODWLRQ QRWH
&KHE®LWRW GDPDJH UHSBPHRVVDU\

6FUHZ WUDFN URGNQRBGROYW RS WA V
7LIKWHQLQJbWR WBEXH

$IWHU LQVWDOODWLRQ
z 3HUIRAKHHHO DOLJQPHQW

oYl
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REP-REP-RAF2031-3112050 V.10 Removing and installing/replacing left or right trailing

link, VIN: ||

ISTA 4.04.20.19163
system

version

ViN ]
Int.lev.works -

Mileage 0 km

Data R4.04.20 Programming -
version data
Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05
Int.lev.(cur.) - Int.lev.(tar.) -
3112 050 Removing and installing/replacing

left or right trailing link

Necessary preliminary tasks:
* Remove front wheel.

Release screws (1).

Remove cover (2).

i

RE31 00078

Release nut (1), if necessary, grip at inner Torx socket.
Tightening torque 31 12 2AZ.

Installation note.
Replace self-locking nut.

Keep trailing link to swivel bearing connection clean and
free from oil and grease.

1" #$%:¢
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Release screw (1).
Tightening torque 31 12 1AZ.
Remove tension strut.

Installation note.
Replace screw (1).

Tighten down screw connection in normal position.

" #$%:¢
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REP-REP-RAF2031-3131000 V.13 Removing and installing complete left or right spring strut shock

absorber, VIN: -

ISTA 4.04.20.19163 Data R4.04.20 Programming -

system version data

version

VIN e Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05

Int.lev.works - Int.lev.(cur.) - Int.lev.(tar.) -

Mileage 0 km

31 31 000 Removing and installing complete

left or right spring strut shock
absorber

Installation note:

E? 1. All screws, nuts, bolts and hose clamps removed
during the repair must be replaced.

2. Retaining elements on chassis and suspension
and steering parts must be replaced.

Necessary preliminary tasks:
* Remove front wheel.

e Remove front brake disc.

* Remove anti-roll bar link from spring strut.

* Disconnect plug connection for pulse sensor
and expose cable up to holder on spring strut.

* Disconnect plug connection for brake pad
wear sensor and expose cable up to brake
caliper.

Only on ride-height sensor at left:

Release link at wishbone.

" #$%:¢
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Release nut (1), if necessary, counter-hold at inner
Torx (T40).

Installation nofe:
Keep wishbone to swivel bearing connection clean and
free from oil and grease.

Replace self-locking nut.
Tightening torque 31 12 4AZ.

R31 0&%2

Pull wishbone (1) in direction of arrow and feed out of
swivel bearing (2).

RB31 00470

Attention!
Wishbone (1) can lie on swivel bearing (3).

Risk of damage to the rubber grommet (2) by the
swivel bearing (3).

I(" #$%:



RE31 00471
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Remove track rod end from swivel bearing.

Remove tension strut from swivel bearing

Unlock closures (1).
Press clamps (2) together and lift.
Remove cover (3).

Installation note.
Make sure closures are correctly locked.

Warning!
Danger of injury!

Secure spring strut against falling out.

Release screw (1) on suspension cross-brace.
Tightening torque 51 61 1AZ.

Release screws (2) and remove spring strut with swivel
bearing towards bottom.

Tightening torque 31 31 1AZ.

Installation nofe:
Replace screws (1) and (2).

18" #$%¢
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Clean inside contact surface at spring strut dome.

Align spring strut with boreholes on spring strut dome
using centring pins and push up.

Attention!

While screwed in, the screws (2) must be sealed with
BMW part no. 83 42 0 428 190 cavity preservation/spray
sprayed from above onto the spring strut dome in order
to prevent moisture penetration between the screw head
and spring strut dome and thus prevent corrosion.

REZ1 00067

Installation nofte:
Check sealing washer (1) for damage, renew if
necessary.

RE31 Q0068

Required reworking:
¢ |nstall the anti-roll bar link on the spring strut.

* Mount the wishbone on the swivel bearing.

* Mount the tension strut on the swivel bearing.

* Mount the track rod end on the swivel
bearing.
* Connect plug connection for pulse sensor.

* Connect plug connection for brake pad wear
sensor.

¢ |nstall front wheel.

)" #$%:
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,67%
VA\VWHP
YHUVLRQ

o1 N

, QW OHY ZRUNYV

OLOHDJH NP

bbb9

"##"#$%& A

bbbs5HSERMRO@MWERKW VSUJI .1 v
'DWD 5 3URJUDPPLQJ
YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

5HSODFLQJ IURQW OH
VSULQJ

6SHFLDO WRROV UHTXLUHG

z b b
z b b
z b b

,PSRUWDQW
%RWK FRLO VSULQJVY RQ WKH UHC(
UHSODFHG RQO\RIQFW K H RAYHR@WE |

7KH FRLO VSULHG LY VG E ROMFWUR Q
&DWDORJXHDb (3& 6SQUEBU WREEHOH PH
DIWHU WKH Y H K L RQHQIX® H GEW 1 Q F-DYW
DQG WKH RSWLRQDWKHIT & D8 RH.G W ORI L
VHOHFWHG

'DUQLQJ
%HIRUH XVLQJ WKHbVES HWIDING W R E
UHDG WKURZXQK WKHDQGERRN

$00 WKH VDIHRQ\S DRBDXOW W U X F\
FRQWDLQHG LQ WKH 2ZQHU_V +DC
REVHUYHG

J)DLOXUH WR REVBIHWH\ WKH¥ B XWL
LOQVWUXFWLRQV LQFUHDVHYVY WKH
LQMXU\ GDPNIKHDRORWKXDQG GDP
SURSHUW\ DQG HTXLSPHQW

* H#EY%!
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,PSRUWDQW
8VH RQO\ WKH %0: DSSURYHG

SULRU WR HDFK WXH WV&HFLD
GHIHFWV PRGVULIDEBWISHUDW I
UHOLDELOLW\

'DPDJHG PRGLILBIG WEREOVDP)
XVHG

1R FKDQJHVY RWPRQGVYIRBED EH
WKH VSHFLDO WRROV

7KHVH VSHFLDO WRROVbDUH
WKH SXUSRWQ RO IWDQKGWUHOL|
F\OLQGULFDB®QBEVWBOMURQ

.HHS VSHFLDO WRROV GU\ F(
WKH VSLMHGIQUHRPIUHHDVH

,PSDFW VFUHDGULYBIRIKLELWF
'R QRW FRPSUSHWMIBRALR MKOO

,OVWDOODWLRQ QRWH

E? $00 VFUHZV QXWV EROWYV DQG
GXULQJ WKH UHSDLU PXVW EH U

SHWDLQLQJ HOHKPNQWW R@G VXV
DQG VWHHURXQVUWS EHWM SODFHG

1HFHVVDOLBU®GDU\ WDVNYV
z 5HPRYHRQW VSULQJ VWUXW

5HOLHYH WHQVLRQ RQ FRLO VSULQJ
5HOHDVH VSHEFELHO WRRO

7TDNH RXW WKH FRLO VSULQJ ZLWK S
EHDULQJ

,OVWDOODWLRQ QRWH
&KHFN VXSSRUW G HOURWEFHW RYHG\D P
UHSODFH LI QHFHVVDU\

1+" #$%¢
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RE31 00155

,OVWDOODWLRQ QRWH
7KH IODWWHQHG HWQIEDI L\RISWBFHHGSF
VXSSRUW EHDULQJ

,PSRUWDQW
'R QRW FRPSUSVNVNQERWA VXOO H[W

7KH JXPPHG WHGBWRHW XWH $HODW
LV ILWWHG DIJDLQVW WKH WRS V¢

-

SRVLWLRQ WKH FRLO VSULQJ

,QVHUW WKH FRLO VSULQJ ZLWK
VXSSRUW EHDULQJ

$VVHPEOH WKH SUBKVWXUH W&DW
VFUHDVDbb

SRVLWLRQ WKH WSHH G RRWWIHY
SURWUXGHV EM\REP®® WKH SUHVV.
SODWHIb

7TLIKWHQ WKB VEFEUHZWRQ O\ DW b

RE31 00156

,PSRUWDQW o
7KH SUHVVXWH SOMPWM®W EH DOLJ:
SDUDOOHO ¥ W8 K LVQK HF R/IRO b
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7HQVLRQ FRLO VSULQJ

H

RE31 00162

JXUWKHU DVVHPEO\
6HBHSODFLQJ WWHRIWRQWWHISULQJ

$IWHU LQVWDOODWLRDQ
: &KHKMDGOLJKW DGRMVWPWNQW QF

1%"#$%:¢
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pEVRUEHN »

,67% VA\VWHP
YHUVLRQ

, QW OHY ZRUNYV

OLOHDJH NP

"##"#$%& A

bbb9 HEMBFLQJ IURQWSOHQW RW UWAWKWKRFN
b

'DWD YHUYLRQ 3URJUDPPLQJ
GDWD
9HKLFOH ) 6('$1 L1 $872 86 //

,QW OHY FXU ,QW OHY WDU

S5HSODFLQJ IURQW OHIW
VKRFN DEVRUEHU

6SHFLDO WRROV UHTXLUHG

: _bb
: _bb
: b b
: b b
: bbb
: b b
: b b
: b b
: b b
: _bb
$WWHQWLRQ

K H Q Uu H S O D F L
DX[LOLDU\ GDPSHU DV ZHOO

‘DUQLQJ
%HIRUH XVLQJ WKHbVISHWIDNM WREB L
WKURXJK WKH 2ZQHU V +DQGERRN

$O00 WKH VDIHW\ SUHFDXWALRQV DQC
WKH 2ZQHU V +DQGERRNREXWHW YBHGV
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"##"#$%& #

)DLOXUH WR REVHUYH WKHVH VDIHW
LOQVWUXFWLRQV LQFUHDVHV WKH UL
GDPDJH WR \RXU KHDOWK DQG GDPL
HTXLSPHQW

$SWWHQWLRQ

8VH RQO\ WKH %0: DSSURYHG V.

SULRU WR HDFK XVH FKHFN WK
GHIHFWV PRGLIREHVUIDRMIVRODG

'DPDJHG PRGLILHG VSHFLDO WR
XVHG

1R FKDQJHV RU PRGLILFDWLRQV
VSHFLDO WRROV

7KHVH VSHFLDO WRROVbDUH LQ
SXUSRVH RI WLJKOMHYL@U FQGLQ
WDSHUHG VXVSHQVLRQ VSULQJ\

.HHS VSHFLDO WRROV GU\ FOHI
VSLQGOH IUHH IURP JUHDVH

,PSDFW VFUHZGULYHUYV DUH SU]I
S5LVN RI GDPDJH LQVLGH WKH VK
'R QRW FRPSUHVV FRLO VSULQJ

1HFHVVDU\ SUHOLPLQDU\ WDVNYV

z

SHPRYHROQW VSULQJ VWUXW

6ODFNHQ QXW
7LIKWHQLQJbWR WBEXH
7DNH RII KROGHU
3X00 RXW VFUHZbD

([SDQG VZLYHO EHDULQJ BLW KDWSH 5 XD
VSULQJ VWUXW

,OQVWDOODWLRQ QRWH
.HHS VZLYHO EHDULQNUXWG L\GSORZHU D

I[UHH

IURP RLO DQG JUHDVH

6FUHZ KHDG PXVW SRLQW LQ GLUHFWL]I
SHSODFH VFUHZ DQG VHOM®RFNLQJ
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,OVWDOODWLRQ QRWH
([SDQG VZLYHO EHDWK §BSHFhHO WRRO

$0LJQ VZLYHO EHDURQLIQJ SYRBRVRE@
RI WKH VSULQJ VWIS YQEIEO RQL GMKBIO O V

$SWWHQWLRQ
5LVN RI GDPDJH WR WKH FRLO VSUL

&KHFN SURWHFWLYH LQVHUWYV IRU ¢
UHSODFH LI QHFHVVDU\

8VH RI IDXOW\ SURWHFWLYH LQVHU\
GDPDJH 7KLV FDQ OHDG WR FRLO V
FRUURVLRQ

$0ZD\V XVH WKH SUHVYXWHVEBK DBWRWHF
RE21 00361 | LQVIHOUWD

'LWK VXSSRUWW EHWKL WAHBBARAWW EHDUI
ERG\

&ODPS VSHFLDO WRRODb b b LQ YLFH

J)LW VSHFLUWD ObWHRRI¥Bb b RQWR VSHFLD
b b XQWLO UHWDLQLQJ EROW FD(
LQWR SODFH

,QVHUW FHQWHULQILQ@WEAJIJPRXQWLQHB SO

&KHFN VHDWLQJ RI B/ SHFLD@BW RIR OAL W k
FHQWUL®J BLOQFRUUHFW LI QHFHVVDU\

2 240 482

RE31 00158

'LWK VXSSRUWW EHWKL WAHBBARAWW EHDUI
ERG\

&ODPS VSHFLDO WRRODb b b LQ YLFH

)LW VSHFLID ObWFRORGEL b RQWR VSHFLD
WRROb b b XQWLW UHRMDIL @HQIHBROD
VQODS LQWR SODFH

,QVHUW FHQWHULQLQ@WAJIPR %@WLQH SO
&KHFN VHDWLQJ RI /S HF LID@BW RoR OAL W k
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FHQWUL®J BLLQFRUUHFW LI QHFHVVDU\

,QVWDOODWLRQ RI EUDNH RQWR PRXQ\

RE31 00159

(@220 452)

RE31 0O160

ORYH FRXQWHU VXSSRUWR WKH FRUUHF
KROH VHH )LIJXUH $ RU %

6WDQGDUG VXVSHQVLRQ 6FUHZ FRQ
KROHV DQG

6SRUWV VXVSHQVLRQ VHWWLQJV 6F
ERUH KROHV DQG

7XUQ FHOQWHULQJ XIQQMLO FRXQWHU VX
FDQ EH VFUHZHG W QWKR S/GBIFHIDHG SRV

BFUHZ WRIJHWKHU FMRXQWK P RXKCGWRQJ S
FHQWHULQJ ULQJ ZURVWVNRAUBDW KDQG \

'LWK VXSSRUMW EHWHKL WRABBRWW EHDUI
ERG\

&OHDQ FRLO VSULQJ WR UHPRYH FRQW
6SULQJ PXVW HUHDWYH FIOHDQ DQG GU\

,QVHUW VSULQJ VWUXW LQWR WKH VSU

:DUQLQJ
7KH JXLGH SLQVISSRRIWNVKHDWX QJ P X
WKH UHFHVVHV RQ WKH AFHQWHULQJ

7KH VXSSRUW EHDULQJ PXVW EH FR
WKH FHQWWLOW ULQJb

7KH ORZHU VSULQJFGBEA G KRWSHOH W
UHFHVV RI VSHFLIDO WRROD

(" #$%¢

'LWK VXSSRUWW EHWHKL WAHBBAVWW EHDUI
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ERG\

&OHDQ FRLO VSULQJ WR UHPRYH FRQW
6SULQJ PXVW BUHHDWYIH FFIOHDQ DQG GU\

,QVHUW VSULQJ VWUXW LQWR VSULQJ \

:DUQLQJ
7KH JXLGH SLQVISSRRIWVEKHDWX QJ P X
WKH UHFHVVHV RQ WKH FHQWHULQJ

7KH VXSSRUW EHDULQJ PXVW EH FR
WKH FHQWWLOW ULQJb

7KH ORZHU VSULQSGBEABGE KRWSEH W
UHFHVV RI VSHFLIDO WRROD

RB31 00362

$WWHQWLRQ
5LVN Rl GDPDJH WR WKH FRLO VSUL

%HIRUH DSSOLFDWLRQ &KHFN SURYV
UHSODFH LI QHFHVVDU\

8VH RI IDXOW\ SURWHFWLYH LQVHU\
GDPDJH 7KLV FDQ OHDG WR FRLO V
FRUURVLRQ

$0ZD\V XVH WKH SUHVYXWZH WK BWRWHF
I reatnosiel LQVHUW b b

$WWDFK SUHVVXUH SODWHWKH VFUHZV

7KH JXPPHG VLGH RI WKHb SUHVFRXVUW Bk
ILWWHG DIJWR@VWS WMIKH) FRLO

SRVLWLRQ WKH V3N QUKHWHIXEGV RMRWW K
SURWUXGHV E\ DbPP EH\RQG_WKH SUHYV

7TLIKWHQ WKH VBEUHZAVHQ O\ DW b1lP

RE31 20161

$WWHQWLRQ
7KH SUHVVXWH SODPWMW EH DOLJQH
ZLWK WKH WRS vsuLQJ ERfob
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"KHQ WKH HQG RI WKWHWR WLV WHUH
SUHVVXUH SODWH WHQVLRQLQJ PX
LPPHGLDWHO\

&RUUHFW VHDWLQJ RI WKH SUHVVXL
DQG WKH UXEEHULVHG PRXQW DQG
FKHFENHG IRU ZHDU

-

H G

RE31 00162

7HQVLRQ FRLO VSUWNBQVZLRKHYSULQJ X
RQ SLVWRQ URG LV UHOLHYHG

5HOHDVH QXW ZLWK WSHFLDO WRRO
SHPRYH WKH VSULQJ VWUXW ZLWK DXJL

,OVWDOODWLRQ QRWH
SHQHZ QXW

,PSDFW
VFUHZGUL
DUH
SURKLELW

5LVN RI
GDPDJH
LQVLGH (W
VKRFEN
DEVRUEHU

RE31 00163

,OVWDOODWLRQ QRWH
5HPRYH WKH VSULQJ SDGb DQG PRXQ

VWUXW UHSODFH LI QHFHVVDU\
p 5HSODFH WKH DX[LOLDU\ GDPSHU

J

RE31 00164

,QVHUW VSULQJ VWUXW LQWR WHQVLRC(

$SWWHQWLRQ

$O0LJQ WKH ORZHULB OIS R IMKHK \ZS W
SDGb



RE31 00165

RE31 00163

"#H"#$%& &

&KHFN WKH LQVWIORDWEKR G 8R WIHF
FRUUHFW WKH IROG LI QHFHVVDU\

3D U WX

7LIKWHQ QHZWIKHVVBIHEKDB® WRROD
7LIKWHQLQJbWR WEXH

5HOLHYH WHQVLRQ RQ FRLO VSULQJ

,PSDFW
VFUHZGUL
DUH
SURKLELW

5LVN RI
GDPDJH
LQVLGH W
VKRFEN
DEVRUEHU

" HEY0!



5(3 5(3 58) 1

,67%
VA\VWHP
YHUVLRQ

o1 N

, QW OHY ZRUNYV

OLOHDJH NP

I"#I"#S%& %

bbb9 bbbaHFXWH LQR@VROW|P .1 b

'‘DWD 5 SURJUDPPLQJ
YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

6HFXUH HQJLQH LQ LQ
SRVLWLRQ

6SHFLDO WRROV UHTXLUHG

: b bb
2 b b

: b bb
‘DUQLQJ

'DQJHU RI LQMXU\
2EVHUYH IROORFZRQY IUGHNOMWXFA

WRRO

SULRU WR HDFK WXH WV&HFLD
GHIHFWYV PRGVULIDEBWISHUDW I
UHOLDELOLW\

'DPDJHG PRGLILBIG WERPEOVDP)
XVHG

1R FKDQJHVY RWPRQGVYIRBED EH
WKH VSHFLDO WRROV

.HHS VSHFLDO WRROVbGU\ F
JUHDVH

IRWH S



"#I"HS%& #"

: 1XPEHULQJ \RVWISPHLKXDWRRIOY
HQFRGHG

- & |

%
»
v‘:h;l

GREW0061-32

6SHFLDO WRROV

IHFHVVDUI SUHOLPLQDUI WDVNYV

z 6HFXUH WKH HQJLHMWFRE G DLONVW K
SRVLWLRQ

: S5HPRYH DUR®MUERG\ SURWHFWLR
: ) FRQYHUWLERRY¥RQORQWHHQG \

$VVHPEOHMN FHRBMHU b ZLWK WKH VSH
b b b b

8QFOLS %RZGHQRWEKARG RSHQLQJ

L H#SY!



I"#I"#S%& "

gl RB11 10063

J)LW FWPRIWEHUb b ZLWK D QG SHUVRQ
KHOSLQJ

6FUHZ WRZLQJLIQRRRIN B QJLQH EORFN
$WWDFK FKDLQ WR WRZLQJ H\H

%" H#$%%0!
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‘DUQLQJ
'DQJHU RI LQMXU\
7LIKWHQ GRZQ IDP®D® FWHZRQ WUIL

PHPEHBUD

,PSRUWDQW
%HIRUH OLH®LIQIHW KKOIEINVWEH O X
GDPDJH FUDFNV DQG WR HQVXU
VHFXUHO\

$YRLG D FKDQJH RI HQJLQH SRVL
RU ORQJLWXGLQDO GLUHFWLRQ

$0ZD\V PDNH VXUWXW KFHIUHQMW FOF
EHWZHHQ WKH MQ@IG&Q® HR QR 8 DLUMW V
ERG\

IRWH

SHOHDVH EROWVD RQ HQJLQH PRX
7TLIKWHQLQJbWRWEXH

H31 0715

IRWH (-" #$%!
5HDU ZKHHO GULYH



"#"#$%E& "

5HOHDVH VFURZEMRWKIHQJLQH PRXQW
5DLVH HQJLQH PBSAIRNK FWWRVV PHPE
7TLIKWHQLQJbWRWEXH

,PSRUWDQW
2EVHUYH LQVWDOODWLRQ QRWH

7R HQVXUH SOMHEHWHAHRXQW DC
D[OH VXSSRUW QORMH UF RWPKS-O HW H ¢
WLIJKWHQLQJ WKH VFUHZ FRQQHF

D[OH VXSSRUW
7LIKWHQLQJbWRWBEXH

(™" #$Y%!
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5(3 5(3 59%) bbb9 bbiiQRRDQ® LQYWREONFGHUERG\ SURWH
urQwiE b

678% 'DWD 5 3URJUDPPLQJ

VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HPRYLQJ DIAOLQVW H
X Q G H U E R GFWALIRRW MU R (

IRWH

,OOXVWUDWLRQ RQHWND.® H{BPSDW LR
RQ HQJLQH YHUVLRQ DUH SRVVLEOF

5HOHDVH VFUHZVD
7TLIKWHQLQJbWRWEXH

SHOHDVH DOO VFUHZV DORQJ OLQHD
7TLIKWHQLQJbWRWEXH

5HPRYH XQGHUERG\ SURWHFWLRQDb

Yy T 11100

REBET 00920

200\ )
5HOHDVH VFUHZVD

7LIKWHQLQJbWRWEXH
5HPRYH XQGHUERG\ SURWHFWLRQDb

(" #$%¢



I"#I"HS%& #"

(" #$%¢
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5(3 5(3 59%) bbb9 bbIiKQRRDQ®LQYWRMEOWELP SDQHO IRU S
PHFKDQLY | ¢©

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HPRYLQJ DIAOLQVW H
WULP SD®H®DI®R P HFKD

5HOHDVH VFUHZ FRQQHFWLRQDb

IRWH
9HUVLRQ ZLWKIJINGWHFDHUIZEPXWYV

7TLIKWHQLQJbWRWEXH
5HOHDVH WULMDWDRXHIOPS V b

JRZHU WULP SDIQMO\ DQV@OOGLVFRQQH]
FRQQHFWLRQV EHKLQG

,OVWDOODWLRQ QRWH
&ODPSVb DQG JBXGWWQRW EH GDPEL

JHHG JXLGHYV FRUUHFWOLQQ®\WRONX
WKH YHKLFOH

5HSODFHPHQWQGRSHQBUVLRQ
e SHPRXOIHUDNHU IRW HKHID ¥EWMWVHP b
e SHPRXIRRWZHOO OLJKWhD

RES1 01029

(&"#$Y%!



5(3 5(3 5%)

vico 1w I

,67%
VA\VWHP
YHUVLRQ

, QW OHY ZRUNYV

9,1

OLOHDJH NP

I"#I"#S%& %

Bl bbb9 5HMRYLQJIQNVA®D QMISPIDFLQJ ORZHU VHF

b

'‘DWD 5
YHUVLRQ

SURJUDPPLQJ
GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

5HPRYLQJ DQG LQVWD
UHSODFLQJ ORZHU VH
VWHHULQJ VKDIW

,PSRUWDQW
'R QRW WXUQ WKH VWHHULQJ ZKF
VKDIW KDV EHHQ GHWDFKHG IURF

ER[ VWHHULQJKHR ORRG U, VWFWLR
VWHHULQJ VKDIW LV VHSDUDWHG
JHDU VWHHUL Q JVRRHHXPLE JWFKRHD X P
FOXVWHU PD\ EH GD B HH BWZHKHHUHLC
WXUQHG

1HFHVVDOLBU®GDU\ WDVNV
z 5HPRYH HOHFWURQLFV ER[ R
1 % % %
z SHPRWYWHULP SDQHO IRU SHGDO

z ORYH VWHHULQJWH XPQGL Y H
SRVLWLRQ

SHOHDVH DQG G HWEIR®&WA\MDD P RIQUW H
RQ VWHHULQHQIH QY ARPSDUWPHQW

,OVWDOODWLRQ QRWH

&OHDQ VFUHZ WKV HDEBYOWRHBERRW V
ORFNLQJ DGKHVLYH o v

SHSODFH FODPSLQJ EROWYV



RE3Z 00084

I"#I"HS%& #"

7TLIKWHQLQJ WR$ST XH

3X00 GRZQ VWHHLIOL 60 VKDL QYJIXERD W
DFFHVVLEOH ZLWK WRROb

SHOHDVH FODPSLQJ EROWD DQG U

,OVWDOODWLRQ QRWH
&OHDQ VFUHZ WKV HDIO/OWRHBEDR W V
ORFNLQJ DGKHVLYH

SHSODFH FODPSLQJ EROWYV

&RXQWHU KR OGJIWHHD NWIH® WKH SDV
FRPSDUWPHQW RQ WKH VWHHULQJ F
XQLYHUVDO WRHQMVRBOWR)J FROXPQ

&RQQHFW VWHHULQJ VSLQGOH ILUV\
WKHQ WR VWHHULQJ JHDU

&ODPSLQJ EROW BRRWHURIVNWWHHULQ
VWHHULQJ FROXPQ

1R UHWRUTXLQJ SHUPLWWHG
7LIKWHQLQJ WR$LT XH

$IWHU LQVWDOODWLRQ

z 7XUQ VWHHULQ XK Z&IHHOF WQ REGRWV W
SRVLWLRQ 7KH WRWEDUJKWGPRY V
LQ WKH SURFHVYV

(*" #$%¢



I"#I"#S%& %

5(3 5(3 5%) bbb9 bbiSKRRDQ® LQYWESODRQW OHIW RU UL

FRYHU UHDU Y Q ©

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD
YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //
,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

R51 8850

5HPRYLQJ DIAOLQVW H
IURQW O H IZ\K RMOU D UKk
UHDU VHFWLRQ

1HFHVVDWLRYWHO IZRUN
z 5HPRYHRQW ZKHHO

1RWH
JRU D EHWWHU GLEZ NRRIRYPQW YV K
RPLWWHG

5HOHDVH DOO VFUHZVDb
5HOHDVH H[SDIQWYRJ RQGb

,OVWDOODWLRQ QRWH
5HSODFHG H[SDQGLQJ ULYHWVhb

5HPRYH IURQW ZKHHO DUFK FRYHUD

,OVWDOODWLRQ QRWH
ODNH VXUH IURQW HKHH O IDW F R LFRRHF

(+"#$%:¢



5(3 5(3 5%)

,67%
VA\VWHP
YHUVLRQ

o1

, QW OHY ZRUNV

OLOHDJH NP

I"#I"#S%& %

bbb9 /REBULQJI UDLVLQ S SERRW Q0 HHUXIE ' W

‘DWD 5 SURJUDPPLQJ
YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY FXU ,QW OHY WDU

/IRZHULQJ UDLVLQJ IUR(
XQLYHUVDO OLIWHU

6SHFLDO WRROV UHTXLUHG

: b _bb
: b _bb
: b _bb
: b b
‘DUQLQJ

'DQJHU RI LQMXU\

J)DLOXUH WR FRPIKRO\ORAL R IWLKGHV W U
UHVXOW LQ WKH YIH RLKID H VIOVLLIBIL |
FULWLFDOO\ LQMXULQJ RWKHU SH!

"KHQ VXSSRUWLQJ FRPSRQHQWYV F
: WKH YHKLFOH FER QRLUR Q JRW

z WKH YHKLFOH G RMRKHQ®RR\WF DWIVD
WKH YHKLFOH KRLVW

,PSRUWDQW
%HIRUH ORZHULQJ UHPRYLQJ IURQ

2EVHUMYHHW) LOIRRBDUIDULRQQJ WKH

,Q RUGHU WR DYRLG GDPDJH WR Y
ZHLIJKW FRPSHQVDWLRQRQ YHKLF

z /RDG VSULQJ VWUXW GRPHV ZL



RE31 20081

"#I"HS%& #"

'DUQLQJ
'DQJHU WR OLIH

6HFXUH HQJL QHRIID SFOMWD ®Q DAN MWV |
WR SUHYHQW LW IURP IDOOLQJ GR

1HFHVVDU\ SUHOLPLQDU\ WDVNV

: BHFXMEJLQH LQO LOVWDOODWLR
: 'LVFRQQHFW EDWWHU\

: SHPRWH)GHUERG\ SURWHFWLRQ
: ) 5HPRYH VWLIIHQLQJ SODWH
: SHPRWMWWHHULQJ VKDIW IURP VYV
: 5SHOHEWHHO DUFKQSDBABO DUHD
: SHPRWMWVHHULQJ DVVHPEO\ FRY

SHOHDVH VFUHZVD
7LIKWHQLQJbWRWFEXH

SHOHDVH VFUHZ
7LIKWHQLQJbWRUWEXH

SHPRYH OHIW DQG ULJKW WRUVLRQ V!

,OVWDOODWLRQ QRWH
5HSODFH VFUHZVb bDQGb

5HOHDVH VFUHZVD
SHPRYH FRYHU KDQ®BLYKWH LV LGHQW

(%H$%o!
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L=
B31 00083

I"#I"#S%& "

8QORFN KROGHUD
7TDNH RXW FRRODQW KRVH

,OVWDOODWLRQ QRWH
S5HSODFH IDXOW\ KROGHUV

8QORFN DQG GLVFRQQHFW SOXJ FRQC
JHDU

8QFOLS FDEOH URQW QJOHRPXSSRUW
FDEOH WRZDUG HQJLQH VXSSRUW

,OVWDOODWLRQ QRWH
5HSODFH IDXOW\ FDEOH FOLSV

5HOHDVH VFUHZVDb RQ OHIW DQG UL
7TLIKWHQLQJ WIRYFXH
8QFOLS FDEOH WLH

,OVWDOODWLRQ QRWH
5HSODFH IDXOW\ FDEOH FOLSV

(QJDJH VSHELDO WRRWK D QG SHUVR
FRPSOHWHO\ RQ ZRUNWKRS MDFND

,QVHUW VSHFLIDOG WRRMHHVOHVFRSLF VX
SURILOH UDLO SDLU

,QVHUW VSHFLIDOG WRRHMDHVFRSLF VX
SURILOH UDLO SDLU

&-"#$%0¢
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IRWH
,Q D SURILOH UDROLSHLWD WOARDUH FR
DQRWKHU E\ JHDULQJ

1RWH
7KH PRXQW
SRLQWV RQ
OHIW VLGH
VKRZQ

$OLJQ VSHF
WRROV
bbb
DQGb b WR
IURQW D[O}
VXSSRUW

6 XSSRUW IL
D[OH VXSSF
RSHUDWLQ.

‘.. e : L
\\\\ ' ZRUNVKRS |
— -z ==a|b b b

-

o
=5

= - : ,PSRUWDQW
> . o 7KH FHQ
RB31 00079 RI JUDYI
RI WKH |
D[OH
VXSSRU)
PXVW EF
SRVLWLI
FHQWUD
RYHU Wi
ZRUNVKI

MDFN

&!"#$%0¢
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"#"#$%E& "

5HOHDVH EROWVDb
7LIKWHQLQJbWRBRWFEXH
IRZHU ITURQW D[OH VXSSRUW E\ QR PR

,OVWDOODWLRQ QRWH
&KHFN WKUHDGV IRU GDPDJH LI QHFF
+HOLFRLO WKUHDG LQVHUWV

1RWH LQVWDOODWLRQ ORFDWLRQV RI
: %BROW 0 [

z 6FUHZDb 0 [ IRDP VHDO EHWZF
VXSSRUW DQG ERG\

: BFUHZb 0 [
7LJKWHQ GRZQ ILUVW VFUHZVb DQG

,OVWDOODWLRQ QRWH
5HQHZ IRDP VHDO

&" #$%0¢



5(3 5(3 5%)
EDU

,67%
VA\VWHP
YHUVLRQ

o1

, QW OHY ZRUNYV

OLOHDJH NP

bbb9

'‘DWD

3/23/2017 1/1

bbYiK)PRD Q® LQYWESODRQW DQWL UROO

5 SURJUDPPLQJ

YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

RE31 00086

5HPRYLQJ DIAOLQVW H
IURQW DQWL UROO ED

1HFHVVDOLBU®GDU\ WDVNV
z S5HPRYOHOWROO EDU OLOQRYY OURIL
z |RZHWRQOQW D[OH VXSSRUW

8QVFUHZ QXWYV
7TLIKWHQLQJbWRWEXH

SHPRYH UHWDLQLQJ EUDFNHWYV
SHPRYH DQWL UROO EDUD IRUZDUC

,OVWDOODWLRQ QRWH
5HSODFH QXWVb

&KHFN ERWK GOOBEWHURRRGDPDJH

z ,Q WKH HYHQW RI GREBBH RARKXQ D
EDU PXVW EH UHQHZHG

&("H$Yo!
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5(3 5(3 59%) bbb9 bbb5HP® LIQMWD® 0L ® HIMS\R B BRLEJHKU DUP
rry-U b

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HPRYLQJ DIAOLQVW H
OHIW RU BEHIKWUFDPRY

8QVFUHZ QXWYV
7LIKWHQLQJbWRUFXH
S5HPRYH FRYHU

,OVWDOODWLRQ QRWH
5HSODFH QXWYV

2EVHUYH SRVLWLRWQY RIHPEU DQIHRW

7KH DUURZ RQ WKWHWRXBIUWGSWK®W U R
YHKLFOH

RE33 00097

&&H$Y0!
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5(3 5(3 59%) bbb9 bbiIRRDQ®LQYWEMDWR® ULJIKW VKRFN
DEVRUEH © b

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HPRYLQJ DQG LQVWD
RU ULJKW VKRFN DEVF

':DUQLQJ
9HKLFOH PD\ WLRRLRW Y HWLKRD BER
LV LQFRUUHFWO\ KDQGOHG

'KHQ VXSSRUWLQJ FRPSRQHQWYV
2 WKH YHKLFOH FE® QRLVRIGJIR

z WKH YHKLFOH BIRHWKE®RMR DD W
RQ WKH YHKLFOH KRLVW

,PSRUWDQW

5HDG DQG FRPSO\ ZLWK ,QIRUI
UHSODFLOQJ VKRFN DEVRUEHUYV

,OVWDOODWLRQ QRWH

If_a? $00 VFUHZV QXWV EROWYV DQG
GXULQJ WKH UHSDLU PXVW EH U

SHWDLQLQJ HOGHKPNYWW R@G VXV
DQG VWHHURXVMW EBHWMSODFHG

&)"H$Yo!

1HFHVVDOLBU®DU\ WDVNYV
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z S5HPRYHDU ZKHHO
z SHPRY¥YWPEHU DUP FRYHU

6 XSSRUW BKHHBUFZLWK ZRUNVKRS M

BODFNHQ QXW
7LIKWHQLQJ WRSEETXH

/ILIW ZKHHO F DU U IRFSUMZLAMNK WZERR WWNMK S
WKH VFUHZ FDQ EH UHPRYHG

BORZO\ ORZHU ZRUNVK® Z HKHH® FD U L
VXVSHQGHG

SHPRYH ZRUNVIKURP MKIDFANHU YHKLFOH

, QVWDOODWLRQ QRWH
SHSODFH VFUHZ DQG QXW

1RWH GLUHFWHWRWQLRRLRI VEFUHZ
7LJKWHQ GRZQ VFUHDRBPDG BRVR

RE33 00118

S5HOHDVH VFUHZVDb RQ VXSSRUW EI
7TLIKWHQLQJbWRWEXH

| RB33 00119

3UHVV VKRFN DEVRUEHU WRJHWKHU
ZKHHO DUFK

&+ #$%%0!
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o, RES3 00120

,OVWDOODWLRQ QRWH
&KHFN SURWHFWLYH FOSQJ ZDY&HUD
GDPDJH DQGLUBGHRRBVVDU\

RE33 00121

&+H$Y0¢
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5(3 5(3 59) bbb9 bbiiQRRDQ®LQYWBEGOUHDU OHIW RU U
vsuL il b

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HPRYLQJ DQG LQVWD
UHSODFLQJ UHDU OHI\
VSULQJ

6SHFLDO WRROV UHTXLUHG

T z b b
z b b

z b b

z b b

z b b

z b b

z b b

z b b

z b b

,PSRUWDQW
%RWK FRLO VSULQJV RQ WKH UH(
UHSODFHG LQ IWHRH BIRWIORD FEUH D

7KH VSULQJ SDGNV (XDANEW KWW RR $ X
UHQHZHG ZKHQ UHSODFLQJ WKH

$YRLG GDPDJLIQY WSHH.GR FRDWLQ

1RWH
7KH FRLO VSULH)G LY VGO ROMHFW UR Q
&DWDORJXHD (3& XQGHWLYXKMW DWOIR
YHKLFOH LIGRH® @ X PLEFBH@ MQWHUH G
RSWLRQDO HTXLSPHQWYVY RI WKH FDU
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'DUQLQJ
%HIRUH XVLQJ WK HbVES HWIDING! W R E
UHDG WKURZQK WKHDQGERRN

$00 WKH VDIHRQ\S DBBDXOW W U X F\
FRQWDLQHG LQ WKH 2ZQHU_V +DC
REVHUYHG

)DLOXUH WR REVBIWIHWH\ KHVHB XWL
LOVWUXFWLRQV LQFUHDVHYVY WKH
LQMXU\ GDPNIJKHDRORWKXDQG GDP
SURSHUW\ DQG HTXLSPHQW

,PSRUWDQW
8VH VSHFLDO WRRO DSSURYF

ULRU WR HDFK W\XH WVE&HFLD:!
GHIHFWV PRGVLIDEBWISHUDW I
UHOLDELOLW\

'DPDJHG PRGLILBIG WERPEOVDP)
XVHG

1R FKDQJHV RWPRGVYIRBD EH
WKH VSHFLDO WRROV

7TKHVH VSHFLDO WRROVbDUH
WKH SXUSRWHQRQIWDLQK\WUHOLI
F\OLQGULFDAO®OQREVWBQMURQ

.HHS VSHFLDO WRROV GU\ F(
WKH VSLAMHGIQUHRPIUHHDVH

,PSDFW VFUHDGULYUBRKLELWF
'R QRW FRPSUSFWMIBRAR MKOO

,OVWDOODWLRQ QRWH

$00 VFUHZV QXWV EROWYV DQG
GXULQJ WKH UHSDLU PXVW EH U

SHWDLQLQJ HOGKPNYWW R@G VXV
DQRQG VWHHURXMW EBHWMSODFHG

&Y#H$Y0!
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1HFHVVDOLBU@GDU\ WDVNV
z 5HPRYHDU ZKHHO
z SHPRY¥YWPEHU DUP FRYHU

5EHPRYDO
,QVHUW ORZHUbVSWLEHEWID OO\ LQ
VSULQJ DQ® RZHYQWWRQGLQJ

*XLGH VSL®OGOHWbm b b b ITURP EHO
WKURXJK WKH PREBEWKHHOORNMHU VSUL
FXSth b

RE33 00205

,QVHUW WRS ¥SULOQULEBHAD\V LQWR |
DQG WXURSBRWPKRWVW ZLQGLQJ

,PSRUWDQW
ODNH VXUH VSLQ®®HH K H[PUBBFW
LQ XSSHU VSWL®J FXSb

3X00 VSO OBRZQ

@EHEH’ I/

RES3 00206

‘DUQLQJ
'DQJHU RI LQMXU\

ODNH VXUH FRLO VSULQJ LV FRUL
VSULQJ FXSV

R33 0525

)-" #$%:¢

,PSRUWDQW
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RE33 00209
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&HQWUH VSHBLDI® WIRR®Vb

b b b b bb WR DFKLHYH W
JUHDWHVW SRVVLEOH FRQWDFW
VSULQJ

&KHFN LQVWDOODWLRQ SRWLWLRQ R
b b DQ®b b b bb FRUUHF

RE33 00208

QHFHVVDU\

7LIKWHQ FRLIOQY SASIHFL BIY bV RRIG/ b

b b JULSSLQJ WRHWISH YGOHQJ W

ZLWK VSHELID® WRROD
SHPRYH FRLO VSULQJ XSZDUGYV

,PSRUWDQW
SHSODFHPHQW

SHOLHYH W& G@RLROQVSULQJ

L QVHUW VSULQDWHMH DRIQHMBULQ
SRVLWLRQ VSULQWHKHHQNZ RHIUWL Q.

WKH ERWWRP H@GbR| FERLERXKUW |
RSHQLQJ RI VOULQJ PXEH GUDZQ

&KHFN VSULQJ DG IRV GHDAP LI QHFH)

,QVHUW VSULQJ SRGWQRFDBPERWR W
WDEb LWLSSRRYHG ERURIXKMRIQWH RI FDP
DUP

N7
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RE33 00207

,QVWDOODWLRQ
3ODFH WRS VSURQJFRDGbVSULQJ
IRWH

8SSHU VSULQJ SDGbLQWRVAR G RPDHW
FRLO VSULQJ

-
—
e
—
—
—
—
—
o
o—
—
|
—
—
—
—
-—
a—

RE33 00210 |

,PSRUWDQW

2EVHUYH WKH IROORZLQJ ZKHQ L
WHQVLRQ RQ FRLO VSULQJ

/I R Z H U vV S U L Q
WKH GHVLJQDWHG LWQYHW K S WHDRP |

IRWAHAWKHUZ LV HDWKH/WHRL W K H
VSULQJ MXPSLQJ RXW VLGHZD!

/ R Z H U V S U L Q
M— HQG RI FRLO VSULQJb VHH DUL
/ R Z H U V S U L Q

FRLOb VHH EURNHQ OLQH

JLUVWO\ LQUHQW LFREDPEBHU OLQN

3UHVV ZKHHO FDRZDHIE V,ERWWRP \E'
VHFRQG SHUVRQ DQG LQVWDOO FRL



"##"H#$%& "

SDG DW WRS LQ VSULQJ FXS

&KHFN ILWWLQJ RIQFREOLWVIUEDEV W
ERWWRP Ll QHFBOVDY\DRIDUBGOLHY

5HPRYH VSHFLDOWBNRBOWb DQG
b b b b b b

RE33 00209

$IWHU LQVWDOODWLRQ
z &KHKMDGOLIJKW DERYYVWPWQW Q'

) #$%¢



5(3 5(3 5%)

,67% VI\VWHP
YHUVLRQ

o1

, QW OHY ZRUNYV

OLOHDJH NP

"##"#$%& A

bbb9 bbb5HSODFLQJ UHDU OHIW RU |l vLGH
'DWD YHUSLRQ 3URJUDPPLQJ
GDWD
9HKLFOH ) 6('$1 L1 $872 86 //

, QW OHY FXU , QW OHY WDU

SHSODFLQJ UHDU OHIW R
DEVRUEHU

6SHFLDO WRROV UHTXLUHG
z b b
z b b

,PSRUWDQW

K H Q u H S O D F L
DX[LOLDU\ GDPSHU DV ZHOO

5HDG DQG FRPSO\ ZLWK ,QIRUPD\
VKREN DEVRUEHUV

,OVWDOODWLRQ QRWH

$00 VFUHZV DRQA®W KRERORMOWDPSYV UH
GXULQJ WKH UHSDLU PXVW EH UHS(

SHWDLQLQJ HOHPHQWYV RQ FKDVVL:
VWHHULQJ SDUWV PXVW EH UHSODH

1HFHVVDU\ SUHOLPLQDU\ WDVNV
z S5HPRYHMWKKRHN DEVRUEHU

5HPRYH SURWHFWLYH FDSbD DQG VHD

,OVWDOODWLRQ QRWH
5HSODFH WKH IDXOW\ FRP SR:&HQWV



"##"#$%& #

RE33 00121

2 355 966 SHOHDVH QXW ZLWK WS HRL®DO WRRO
7TLIKWHQLQJOWRWBEXH

,QVWDOODWLRQ QRWH
SHQHZ QXW

,PSDFW
VFUHZGUL
DUH
SURKLELW

RB33 00312

S5LVN RI
GDPDJH
LQVLGH W
VKRFN
DEVRUEHU

5HSODFH DX[LOKZDWKGCOPWPBWHFWLYH W X!

I
g

RE33 00122

)" #$%:¢
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5(3 5(3 5%) bbb9 HEL®BFLQJ UHDU OHIW RU ULJKW VXSSRUW |
pEVRUEHN » b

678 VIVWHP 'DWD YHUSLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //

QW OHY ZRUNYV QW OHY FXU QW OHY WDU

OLOHDJH NP

S5HSODFLQJ UHDU OHIW R
EHDULQJ IRU VSULQJ VW
DEVRUEHU

6SHFLDO WRROV UHTXLUHG
z b b
z b b

,OVWDOODWLRQ QRWH
[3? $00 VFUHZV D@ ® \KRERIOMMPSYV UH
GXULQJ WKH UHSDLU PXVW EH UHS(

SHWDLQLQJ HOHPHQWYV RQ FKDVVL:
VWHHULQJ SDUWV PXVW EH UHSODIH

1HFHVVDU\ SUHOLPLQDU\ WDVNYV
z S5HPRYHMWKKRHN DEVRUEHU

5HPRYH SURWHFWLYH FDSbD DQG VHD

,OVWDOODWLRQ QRWH
5HSODFH WKH IDXOW\ FRPSRQHQWYV

) #$%:¢

RE33 00121




RE33 00312

"##"#$%& #

8VH VSHFLDWO WR®PQW b WR XQGR WK

7LIKWHQLQJBWRWEXH

,OVWDOODWLRQ QRWH
SEHQHZ QXW

,PSDFW
VFUHZGUL
DUH
SURKLELW

S5LVN RI
GDPDJH
LQVLGH W
VKRFN
DEVRUEHU

)+ #$%¢
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REP-REP-RAF2033-3355041 V.9 Replacing anti-roll bar link for anti-roll bar bar on left or

right, VIN: |||

ISTA 4.04.20.19163
system

version

ViN ]
Int.lev.works -

Mileage 0 km

Data R4.04.20 Programming -
version data
Vehicle 3'/F30/SEDAN/335i/N55/AUTO/US/LL/2014/05
Int.lev.(cur.) - Int.lev.(tar.) -
33 55 041 Replacing anti-roll bar link for

anti-roll bar bar on left or right

Necessary preliminary tasks:
z  Remove rear wheel.

Release nuts (1); if necessary, grip at inner Torx socket.
Tightening torque 33 55 2AZ.
Remove anti-roll bar link (2).

Installation note:
Replace self-locking nuts.

RE33 00098

)" #$%:¢



5(3 5(3 5%)

,67% VA\VWHP

YHUVLRQ

9,1

, QW OHY ZRUNYV

OLOHDJH

NP

I"#I"#S%& %

bbb9 /REMULQJI UDLVLQJISBHIWU Doamuvnl v »

'DWD YHUWBLRQ 3URJUDPPLQJ
GDWD

9HKLFOH ) 6('$1 L1 $872 86 //

, QW OHY FXU , QW OHY WDU

/IRZHULQJ UDLVHQJIXSBRUW |G
OLIWHU

6SHFLDO WRROV UHTXLUHG

: _bb
: _bb
: b b
: b b
: b b

‘DUQLQJ

YDLOXUH WR FRPSO\ ZLWK WKH IROORZL
WKH YHKLFOH VO IWISLIQI R WWRKUHP (LY G LR

RWKHU SHUVRQV

/IRDG WKH OXJSIDUWFR@W ZURKKY IRIPL NJ
EHIRUH ORZHUWLRW KH RRMLE ROJOH AKAS/ S
WKH YHKLFQ@R JWRRIP WOWBEWQYHKILFOH KRL

"KHQ VXSSRUWL@QWRARPIRNIHVXUH WKDW
z WKH YHKLFOH RDBHOQWRDORKGHRU ORZ

z WKH YHKLFOM IGIRHR I WRAQH SRBWHYV |
YHKLFOH KRLVW

,PSRUWDQW
%HIRUH ORZHULQJ UHPRYLQJ UHDU D[O|

2EVHUMNHHW) LOVWRUXBPWLROYI WKH YHK

,Q RUGHU WR DYRHEGLGFDMHDK RRWR %18 HIK W
FRPSHQVDWLRQ RQ YHKLFOH

)% Y0l



"#I"HS%& #"

1HFHVVDWLYWHO WDV NV
z 5HPRYHDU ZKHHOV
z 5HPRYHKDXVW VA\VWHP
z | QHFHVVDU\ UHPRYH UHDU WHQVL
z 5HPRYSHRSHOOHU VKDIW DW ILQDO (
z 5HPRY¥YWPEHU DUP FRYHU
z 5HPRYHDON FRYHU
z 5HPRYHRLO VSULQJV
z SHPRYH ERWRKDEUDKMMW VIXGGE RWUMWMAVX S
z S5HOHDYXRFEN DEVRRWPEHDPIEHU DUP

: 2Q0\ RQ ULGH KHRWK@&HVWQMVURERQQF
FRQQHFWLRQ DQG OD\ FDEOH EDFN

SHOHDVH ZKHHO DUFK SDQHO LQ UHDU DUF

8QORFN FODPSV R SGHOWBREKHERDQG FW R U
LGHQWLFDO

'"HWDFK %YRZGHQ FDE@HBUDRHSDBRLUHDU LC

(QJDJH VSHFLP® WRW® D QG SHUVRQ KHO!
RQ ZRUNVKRIS IMDFND

,QVHUW VSHFh DO MWRRGWHVYFRSRF D/ %8 RKRILA
SDLU

,QVHUW VSHFh DO MWRRGIVMHYVF RSk VXSSRU)
UDLO SDLU



I"#I"#S%& "

IRWH

,Q D SURILOH UDLO SDLU WZR SURDIXRANKB
E\ JHDULQJ

/IDVK UHDU D[OH VXSSRUW ZIbWoK WV/IRQWIHRRELL
W R BOb

7KH PRXQWLQJ S
WH ULJKW VLGH

$OLJIQ VSHFLDO
WROYbb bbb
DQGb b ZLWK U}
D[OH VXSSRUW

Bl 6 XSSRUW UHDU I
VXSSRUW E\ RSH
ZRUNVKRS WDBFN

,PSRUWDQW
7KH FHQWUH
JUDYLW\ RI W
D[OH PXVW E|
SRVLWLRQHG
RYHU WKH ZR
MDF N

REZ3 00126

1" H#$%¢
SHPRY¥HRPSUHVVLRQ VWUXWYV




RE33 00261

"#"#$%E& "

SHOHDVH VFUHZVDb  BQMBKWH M RY)EDAKHA WHH
QH[W JUDSKLF

7TLIKWHQLQJbWR WFEXH

/JRZHU UHDU D[OH VXSSRUW
,QVWDOODWLRQ QRWH

&KHFN WKUHDGV IRQHEPPDDH\ LUHDD ER ZQ W
LOVHUWYV

6FUHZ LQ DOO VFUHZV FIRIP\SW HWLILKRADH (TG
WKHQ VFUHZVb

) DQG ) RQO\

8QIDVWHQ VFUHZV
7LIKWHQLQJbWR WEXH
5HOHDVH VFUHZb
7LIKWHQLQJbWR WEXH
5SHPRYH UHDUHFREPBQ VWUXW

" HE%!



I"#I"#$%& %

5(3 5(3 59%) bbb9 bbb 5HSROMK IWQKE EHWPRXWWWVRRO EDU
O b

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY ZRUNYV

OLOHDJH NP

, QW OHY FXU , QW OHY WDU

5HSODFLQJ ERWK UXE
DQWL UROO EDU PRXQ

1HFHVVDOLBU®GDU\ WDVNV
z [RZHWHDU D[OH VXSSRUW

5HOHDVH VFUHZVb
7LIKWHQLQJ BWRUS=XH b
5HPRYH UHWDLQLQJ EUDFNHWYV

60LGH UXEEHU PRXOWIKLFQR 20 WG U |
UHPRYH

,OVWDOODWLRQ QRWH
HHS UHWDLQLQJXEEMNRANARMQWbU D
EDU FOHDQ R®GRLWHBQG JUHDVH

&OHDQ DQWL UROO EDU RQ ERWK VL

6OLGH UXEEHU PRXQW ZLWK UHWDLC
WR LQVWDOODWLRQ SRVLWLRQ

*(" #$%¢
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5(3 5(3 5%) bbb9 bbb5HP®YIQWD® aLu HHE PQELE [
67$ 'DWD 5 3URJUDPPLQJ
V\VWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV , QW OHY FXU ,QW OHY WDU

OLOHDJH NP

RE33 00115

5HPRYLQJ DIASOLQV W H
UHDU DQWL UROO EDU

1HFHVVDWLRYWHO IZRUN
z 8QGRQWROO EDU OLQANRODWE I/
z [RZHWHDU D[OH VXSSRUW

SHOHDVH VFUHIRW VLGH RQO\
7TLIKWHQLQJbWRWEXH

,OVWDOODWLRQ QRWH
5HSODFH VFUHZ

7LJKWHQ GRZQ VFUHDRBPDG BRVR

IRWH
7R VLPSOLI\ WKH JUDSKLF DQWL UR
WKH UHPRYHG UHDU D[OH

SHOHDVH VFUHZVD
7TLIKWHQLQJbWRWEXH
5HPRYH ERWEHU PRXQWWREREDQ WL




I"#I"HS%& #"

7XUQ DQWL UROCHRDUWRZDUG WKH

,OVWDOODWLRQ QRWH
&KHFN ERWK UXEEHUWPRROMWDQG UH
QHFHVVDU\

e

¥ RB33 00129

*)" #3%:¢



I"#I"#S%& %

5(3 5(3 59%) bb9 bbb5HSIKD RILQULAIOW VUKSSRDW FRPSUHVVL
vw ux I b :

678% 'DWD 5 3URJUDPPLQJ
VIVWHP YHUVLRQ GDWD

YHUVLRQ

9,1 e 9HKLFOH ) 6('$1 L 1$872 86 //

,QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

5HSODFLQJ OHIW RU U
VXSSRUW FRPSUHVVLF

,PSRUWDQW
2EVHUNHHW)\ LQVWRIUXBWLRIQYI WK

'ULYLOQJ ZEWKRXMNVVLRQ VWUXWYV

SLVN RI GDPDJH

7KH UHDU D[OH VXSSRUW PXVW E
IURQW LI ERWK FRPSUHVVLRQ VW
UHSODFHG

1HFHVVDWLRYWHO IZRUN
z S5HPRYHDON FRYHU

5HOHDVH VFUHZVD

7TLIKWHQLQJbWRWEXH

,OVWDOODWLRQ QRWH
5HSODFH VFUHZV

SHOHDVH VFUHZb DQG UHPRYH FRI
7LIKWHQLQJbWR BEXH
,OVWDOODWLRQ QRWH

N HE%!




I"#I"HS%& #"

&KHFN WKUHDGV IRU GDPDJH LI QHF
+HOLFRLO WKUHDG LQVHUW

*+"HE%!



5(3 5(3 5%)

"##"#$%& A

bbb9 bbb sicHO/NMLUGHE 2 b

67$
VI\VWHP
YHUVLRQ

o1 N

, QW OHY ZRUNYV

OLOHDJH NP

5 SURJUDPPLQJ

YHUVLRQ GDWD

9HKLFOH ) 6('$1 L 1$872 86 //

, QW OHY FXU , QW OHY WDU

$GMXVWLQJ KHDGOLJK

&RPSDAMWK WHVW S RHMUKIHXGOILWKW D

,PSRUWDQW
'R QRW GDPDJH \DFAMXWWAKHQ D G N
KHDGOLJKWYV

) ) ) ) RQO\

&DUU\ RXW KHDGOLJKW DGMXVWPHQ
DQGbD

$GMXVWLQJ VEOHZREUYRDWLFDO
$GMXVWLQJ VEOHZREIUQBWWHUDO
$IWHU KHDGOLJKW DGMXVWPHQW

SHUIRUP UHIHUHREN BGXQSRR/WH W ZLW
RQ WKH KHDGOLJKQVKHRKKDEN KDV DLG M

) RQO\

&DUU\ RXW KHDGOLJKW DGMXVWPHQ
DQGb

$GMXVWLQJ VEOHEIRIUPROWLFDO



'I_'I'I -
B RE6a 00381

"##"#$%& #

$GMXVWLQJ VEOHZREIUQBWWHUDO
$IWHU KHDGOLJKW DGMXVWPHQW

SHUIRUP UHIHUHREN BGXQSRR/WH W ZLW
RQ WKH KHDGOLJKQVKHRKKDEN KDV DLG M

2Q0\ IRU ) ) ) ) )

&DUU\ RXW KHDGOLJKW DGMXVWPHQ
DQGb

$GMXVWLQJ VEOHIR'YUYRDWLFDO
$GMXVWLQJ VEOHZREIUQBWWHUDO
$IWHU KHDGOLJKW DGMXVWPHQW

REG3 03420

SHUIRUP UHIHUHREN BGXQSRR/WH W ZLW
RQ WKH KHDGOLJKQVKHRKKDEN KDV DLG M

*00H$Yo!



I"#I"#S%& %

$=' $='$="08& )1 bbb9o bbb(WBWWW VXVsHJJ bs.

,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

b b([KDXVW VI\VWHP VXVSHQVLRQ

7\SH 7KUHDG 7LJKWHQLDRRHQVIL
VSHFLILFDWLRQV
$= &DWDO\WLF FRQYHUWHU WR ROOGHU 1P
1 b+\EU
$= ([KDXVW V\VWHP RQ /\:}‘UDQVPLVQ/LRQ 1P
FURVYV PHPEHU 1 bHfAEULG
$= ([KDXVW VI\VWHP WR ERG\ 0 1P
1 b+\EULG
$= BHLQIRUFHPHQW SODWH WR ER®\ 1P

$= 7HQVLRQ VWUXW WR FRPSUHVVLRQ | °HSODFH VFUHZV

VWUXW
"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

+-"#3%!
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$=' $=' $='08& ) 1bbb9 bbb([KDXVW SLFHRQYWKWIBW D GRPISOH

vivwHP R b

,67% VIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

b ([KDXVW BLFMHWAOWMWLF FRQYHUWHU FRPSOHWH V\VWHP

7\SH 7KUHDG 7LJKWHQL®HQV|L
VSHFLILFDWLRQV
$= ([KDXVW VW \WBWDINO\W LF SHQHZ 9 EDQG 1P
FROQYHUWHU 1 b+\EULG FODPS
$= YJURQW SLSH ZLWK FDWPo\WLF FRdYyHUWH@HZ 9 EDRQG1P
WR WXUERFKDUJHU |1 P+\EULG FODPS
$= 5HLQIRUFHPHQW sobwH wWRrR ERA\ 1P
1 b+\EULG
$= ([KDXVW WXUERFKDUJHU zLwk |9 1P
HIKDXVW PR ROGOGHU KHBERBYC
$= &ODPS EHWZHHQ FHQWUH VLOH@FHU 1P
DQG UHDU VLOHQFHU |1 b+\EUL
$= & ODPS EHWIRW SLSH|boc 0 1P
FHQWUH VLOHQFHU |1 bP*T\EULG
$= $FWXDWRU GULYH IRU Hkpxvw Y \vwHP 1P
WR H[KDXVW VivwHp |1 P+\EULG

+" #$%0¢



bbb (@ QH PRED |G

$=' $=' $='08&
,67% VAVWHP 'DWD YHUWVL
YHUVLRQ

9,1 e OHKLFOH )

, QW OHY ZRUNYV

OLOHDJH NP

(QJLQH PRXQWLQJ

RQ

6('$1

, QW OHY FXU

b

3URJUDPPLQJ
GDWD

L 1
, QW OHY WwWDU

$872 86 //

"#I"#$%& %

7\SH 7KUHDG 7LJKWHQLQLPHQV
VSHFLILFDWLRQV
$= (QJLQH PRXQw ) ) ) )0 1P
WR IURQW B[on) ) *< )
vXssruw [} ) ) ) )
) ) ) 1 )
) t< ) ) )
) ) ) ) )
) ) ) 3+(9 )
3+(9
) ) 0 : 1p
) ) ) ) ) |0 1P
) ) 3+(9
$= (QJLQH PR¥ow ) ) ) ) |0 1P
WR HQJLQH) ) ) *+< )
VXSSRUw pup ) ) ) )
Y ) 3+(9
) ) 1 ULJKW HQULQH 1p
PRXQW ) ) 1| ULJKW
HQJLQH PRXQW
) ) ) ) ) |0 1P
) ZLWKRXW 1 )
) ) ) ) )
)
) ) 1 OHIW HQOLQH 1P
PRXQW
) ) 0 1p
) )y 1 7 ) +< 0 1P
) 0 1p
) ) 1 OHIW HQJQQH 1P
PRXQW ) ) 1
) ) 1 ) 3+(9 v
) )

L



"#I"HS%& #"

$= (QJLQH vxgsruw ) ) ) |0 1P
DUP WR HQJLQH ) *< )
) ) ) ) 1
) ) ) ) )
) ) ) ) )
) 1 ) ) )
) ) ) ) )
) 3+(9 ) 3+(9
) 1 ) 1 0 1P
) b1 ) 1 )
1 ) ) 1 )
1 ) 1 ) 1
) 1 ) 1 )
1 ) 1 ) < ])
1 ) 1 ) )
) )
) ) ) ) 1 70 | SHQHZ VFUHZV
)y ) 1 ) 1 7 MRLQWLQJ WRUTXH D
DQJOH RI URWDWLRQ
PXVW EH REVHUYHG
ZLWKRXW IDLO
_RLQWLQJ WRUTXH
$QJOH Rl URWDWLR
)y 1 ) 1 ) 1 o | 1P
0 [
) % ) ) 1 0 1P
3+4(9 ULJKW HQJLQH VXSSRUW
DUP
) % ) ) 1 0 1P
3+(9 OHIW HQJLQH VXSSRUW
DUP
) ) 0 1p
$GGLWLRQDO PHvVy ) ) )0 SHQHZ VFUHZ 1
WR HQJLQH) *< ) ) )
VXssruw pup ) ) ) )
OHIW ) ) )
(QJLQH VX®srdw ) ) DO 1P
DUP WR IURJWHO GULYH YHKLFOH
D[OH GLIIHUHQWLDO
UHLQIRUFLQJ
SODWH
7DQN YHOWLODWLR® ) ) |0 1P
OLQH WR H®JLOH HCH




VXSSRUW L

YUP

I"#I"#S%& "

$= +ROGHU H
YDFXXP SX
WR HQJLQF
VXSSRUW L

OHEWULF

PS

YU P

1P

+&H$Y0!



$=' $=" $="08¢&

,67$% VIVWHP
YHUVLRQ

, QW OHY ZRUNYV
OLOHDJH NP

‘DWD YHWWLRQ

O9HKLFOH

)

, QW OHY FXU

JURQW $[OH 6XVSHQVLRQ

) ;B) ;bbbebb)URQW\sse B \oL N

3URJUDPPLQJ

GDWD

6('$1

L1

$872 86 //

"#I"#$%& %

b

,QW OHY WDU

7\SH 7KUHDG 7LJKWHQLEBQVL
VSHFLILFOWLRQV
$= JURQW D[OH VXsskuw) ) ) |0 I 1p
WR ERG\ ) ) ) ) ) ITURQW
)
) ) ) ) ) 0 [ 1P
) ) ) ) ) FHQWUH
)
) ) ) ) ) 0 [ 1P
) ) ) ) ) UHDU
)
SURWHFWLRQ)WR {urR@w) ) HISDQVLRQ QXWV
D[OH VXSSRUW
$:+HDM/VKLHOGNNRNUR%W) ) |0 1P
D[OHFDUULH% ) ) )
$= SHLQIRUFHPHOW/odwh/ $/110 SHQHZ VFUHZYV
WR IURQW D[OH ¥bud LBl $/1
Y $/T ) $/] $//
Y S/ ) $//
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRC
$= OLEUDWLRQ DEVRUEHU ) ) 1P
WRIURQM/DU#ﬁV*SS@UW )
$= 6WLIIHQLQJ SODWH WR 0 [
IURQW D[OH VXSSRUW
_RLQWLQJ WRUTXH
$QJOH RI URWDWLRC
$= 6WLIIHQLQJ SODWH RQ 0 oL




I"#I"HS%& #"

DGDSWHU SODWH
"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRC

$= 7RUVLRQ VWUXW WR IURQW 0 [

D[OH VXSSRUW
"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRC

$= 7RUVLRQ VWUXW WR VLGH"® 0 [

PHPEHU
-RLQWLQJ WRUTXH
$QJOH RI URWDWLRC

$= 6HW SURWHARWLRO(WR 0 1P
ERG\

+#$Y0!



$=' $=" $="08¢&

,67$% VIVWHP
YHUVLRQ

, QW OHY ZRUNYV
OLOHDJH NP

"##"#$%& A

) ;B) ;bbbBb7UDLOLQJ DUPV|l} wuxwvV bo,

‘DWD YHWWLRQ

O9HKLFOH

) 6('$1

, QW OHY FXU

7UDLOLQJ DUPV DQG VWUXWYV

3URJUDPPLQJ

GDWD
L1

$872 86 //

, QW OHY WwWDU

7\SH 7KUHDG 7LJKWHQLQLPHQVL
VSHFLILFDWLRQV
IURQW D[OH [VXSSRUW 7LIKWHQ GRZQ LQ
) ORUPDO SRVLWLRQ
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
$= THQVLRQ VWUXW WR ) 0 SHSODFH QXMW
VZLYHO EHD%LQJ; ;
D[OH VXSSRU ) QXW
) ) ) 7LJKWHQ GRZQ LQ
ORUPDO SRVLWLRQ
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
$= :LVKERQH WR ) ) 0 SHSODFH QXW
VZLYHO EHD%LQJ; ;

++'#$5%0!



$=' $=" $="08¢&

,67% V\VWHP
YHUVLRQ

, QW OHY ZRUNYV
OLOHDJH NP

) ;B) ;bbbebbesuLYIbe | EEE b

‘DWD YHWWLRQ

O9HKLFOH

) 6('$1

, QW OHY FXU

6SULQJ 6WUXWYV

"##"#$%& A

3URJUDPPLQJ

GDWD
L1 $872 86
, QW OHY W

/1
DU

7\SH 7KUHDG 7LJKWHQLDRHQVL
VSHFLILFDWLRQV
$= 1XW DQG ORFNQ)XW VHOU ) 0 SHQHZ VFUHZYV
ORFNLQJ QXW ) ; ; )
_RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
0 5HQHZ VFUHZV
_RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
6SULQJ VWUXW |VKREN ) ) |0 SHQHZ QXW 1p
DEVRUEHU WR VXSSRuUwW) )
EHDULQJ )
6SULQJ VWUXW [VKREN ) ) |0 5HQHZ VFUHZ DQG
DEVRUEHU WR LYHo ) ) QXW
EHDULQJ ) )
_RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

+," #3%¢



$=' $=" $="08¢&

,67% VI\VWHP
YHUVLRQ

, QW OHY ZRUNYV
OLOHDJH NP

$QWROO EDU

‘DWD YHWWLRQ

O9HKLFOH
, QW OHY FXU

6('$1

L1

"##"#$%& A

) ;B) ;bbbBb$QWL URJBv bo.1 b b

3URJUDPPLQJ
GDWD

$872 86 //
, QW OHY WDU

7\SH

7KUH

DG 7LJKWHQRLRBHQYV
VSHFLILFDWLRQV

$= $QWL UROO EL
WR IURQW D[O

EUDENHW )

U
B vxssrOw
) ) )

SHSODFH QXWYV

$= $QWL UROO EC
DQWL UROO EIL

U oUJoN WR
)? V%ULQ?

VWUXW

)
)

SHSODFH QXW

+96H$Y0¢

L
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,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

'URS $UP
7\SH 7KUHDG 7LJKWHOLQPHQVL
VSHFLILFDWLRQV
$= JUDFN URG WR UDFN) ) ) 1P
) ) ) ) )
)
$= 7UDFN URG Hoc WrR ) ) ) 1P
WUDFN URG; ) ) ) )
$= 7UDFN URG Hoc WR ) ) ) |0 SHSODFH QXW
VZLYHO EHDgJLQJ) ) ) )

" #3Y%!



$="' $=' $=

'08&

,67% V\VWHP

I"#I"#S%& %

) ;B) ;bbbebb7uDLOLQJ DUP Y| WuXxwWV b9

‘DWD YHWWLRQ

3URJUDPPLQJ

YHUVLRQ GDWD
9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNYV QW OHY FXU QW OHY WDU
OLOHDJH NP
7UDLOLQJ DUPV DQG VWUXWYV
7\SH 7KUHDG 7LJKWHQLLQUPHQV|L
VSHFLILFDWLRQV
$= 7UDLOLQJ DUPJWR UHDY ) |0 SHSODFH QXw 1P
D[OH VXSSRUW ) ) ) 7LIKWHO GRZQ LQ
) ) ORUPDO SRVLWLRQ
$= 7UDLOLQJ DUPJ)WR ?kHHo ) |© SHSODFH QXWwW 1P
FDUULHU ) ) ) ) 7LIKWHQ GRZQ LQ
) ) ) ORUPDO SRVLWLRQ
$= & RQWURO DUPJWR OHDY ) |0 SHSODFH QXW 1P
D[OH VXSSRUW ) ) ) 7LIKWHO GRZQ LQ
) ) ) ORUPDO SRVLWLRQ
$= *XLGH DUP WR 2zZkHto ) ) |0 SHSODFH VFUHZ
FDUULHU ) ) ) ) 7LIKWHQ GRZQ LQ
) ) ) ORUPDO SRVLWLRQ
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
$= :LVKERQH WR UHDU ) ) |0 5HSODFH QXW 1P
D[OH VXSSRuw) ) ) ) 7LIJKWHQ GRZQ LQ
) ) ) ORUPDO SRVLWLRQ
$= :LVKERQH WR PkHHO ) ) |0 SHSODFH VFUHZ
FDUULHU ) ) ) ) 7LJKWHQ GRZQ LQ
) ) ) ORUPDO SRVLWLRQ
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ
$= 7RH DUP WR UHDU b[oH ) |0 SHSODFH QXW 1P
VXSSRUW ) ) ) ) 7LIKWHO GRZQ LQ
) QRUPDO SRVLWLRQ
) ) 0 SHSODFH QXW 1P
7LIKWHO GRZQ LQ
QRUPDO SRV|WLRQ
) ) ) ) 0 5HSODFH VFUHZ




I"#I"HS%& #"

N—r
p—

/LIKWHQ GRZQ LQ
QRUPDO SRVLWLRQ

$= 7RH DUP WR ZKHHO
FDUULHU ) )

N—r

"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

$= @DPEHU DUP WR uHDU ) ) |0 SHSODFH QXW 1P
D[OH VXssruw) ) ) ) 7LJKWHQ GRZQ LQ

) QRUPDO SRVLWLRQ

) ) 0 5HSODFH QXW 1P

/LIKWHQ GRZQ LQ
QRUPDO SRVLWLRQ

$= &DPEHU DUP WR ) ) ) |0 5HSODFH QXW
ZKHHO FDUUL%U ; ; )

$= $HURG\QDPLFJFRYHU ) ) |0 SHSODFH QXWV
RQ FDPEHU D%P ; ; )

$= 7HQVLRQ vwUkw Wwr ) ) |0 1P
ERG\ ) ) ) )

)
$= THQVLRO vwukw Wr ) ) SHSODFH VFUHZV
Uxw) )

FRPSUHVVLRQ;VW

"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

" HSY
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$=' $=' $='08& ) ;B) ;bbbBb5HDU $$a @ \sXR/JJ v

,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

S5HDUHSPXVSHQVLRQ

7\SH 7TKUHDG 7LIJKWHQLRQRHQV|L
VSHFLILFDWLRQV

) )
)

IURQW WR ERG

$= 5HDU D[OH VXSSRUW zLwWk ) |0 JROORZ UHS$DLUWP
UXEEHU PRXQWYV WR;ERG)\ ) LOVWUXFWLRQ
w ) ) o SHSODFH VFUHZV
)
)

$= &RPSUHVVLRQ \/%NUX
)

-RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

$= 5HDU FRPSUHVVLRQ Vwuxw 0 1P
WR ERG\

(" #$5%¢
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$=' $='$="08& ) ;B) ;bbbmbb6KRFN $EVR|jjjjjrbo.1 b

,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

6KRFN SEVRUEHUV

7\SH 7KUHDG 7LJKWHQLQLPHQVL
VSHFLILFDWLRQV
$= 1XW DQG ) ) ) ) 0 1P
ORFNQXW VHOI ORFNLOI )
oXW e N
$= 6XSSRUW EHDULQJ RQ) ) 0 SHSODFH QXW
VKRFN DEVRUl)%HU; ; )
$= 6KRFN DEVRUBHU WR ) ) 0 SHSODFH VFUHZ DQG
FDPEHU DUP ; ; ; ) QXW

/LIKWHQ GRZQ LQ
QRUPDO SRVLWLRQ

"-RLQWLQJ WRUTXH
$QJOH RI URWDWLRQ

&' #3%!
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$='$="¢$="08& ) ;B) ;bbbbbsQWL URJ§v bo.1 b b
,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

$QWROO EDU

7\SH 7JKUHDG 7LJKWHQLDRHOQVL
VSHFLILFDWLRQV
$= $QWL UROO EDY EUbDFNAW ) 0 1P
RQ UHDU D[OH §/XS§SRUV% )
$= $QWL UROO EDY OLbN RQ ) 0 SHSODFH QXW
DOWL UROO EDU ZKHHO) )
FDUULHU ) ) )

)" #3%¢
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,67% VAIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

JURQW %UDNH

7\SH 7KUHDG 7LJKWHQL@DOX

VSHFLILEDWLRQV

$= %UDNH GLVF WR zZKHHd ) ) SHSODFH VFUHZV
K X E ) ) ) ) )

)

$= %UDNH DQFKRY sobwr ) ) 0 I SHSODFH VFUHZV
WR VZLYHO EH;DUchJ ) ) )

$= *XDUG SODWH|/WR ¥YzLYHO ) 0 SHSODFH VFUHZV
EHDULQJ ; ) ) ) )

$= *XLGH VFUHZ VRENHW) ) ) 1P
KHDG FDS VFU)hz ) ) ) )

F #EY0!
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$=' $=' $='08& bbbebb)URQW X ©

,67% VIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
, QW OHY ZRUNYV ,QW OHY FXU ,QW OHY WDU

OLOHDJH NP

JURQW EXPSHU

7\SH 7KUHDG 7LJKWHOLRHQ VL
VSHFLILFDWLRQV
$= %XPSHU RMOBICU &XFW ) ) 1P
WRS ) ) ) )
) ) ) )
) ) ) )
) ) ) )
) )
$= /RFN VXSSRUW WR ) ) ) 1P
GHIRUPDWLRQ Hc)hPH?W §NRS;
) ) ) )
) ) ) )
$= '"HIRUPDWLRQ HOHPHQwW wWRrs ) |© HSODFH YFUHZYV
WR HQJLQH FDUUL;HU ; i ;
) ) ) )
) ) ) )
"RLOWLQJ|WRUTXH
$QJOH RI ‘
URWDWLRQ
$= 6XSSRUW WRS wk ) ) ) |0 SHSODFH YFUHZV
GHIRUPDWLRQ Hc)hPH?W g/VRs;
) ) ) )
) ) ) )
$= '"HIRUPDWLRQ HOHPHQwW ) ) |0 SHSODFH YFUHZV
ERWWRP WR GHIRUPDWLRD )
HOHPHQW WRS ; ; ; )
$= '"HIRUPDWLRQ HOHPHQW ) ) 1P
ERWWRP WR DGDSWHU sobwH "
IURQW D[OH FDUULHU) ) ) M




"#I"HS%& #"

)
) ) ) ) 1P
)
$= 9 VXSSRUW RQ GHWIRUPDWIURQ ) 5HQHZ VFUHZ 1
HOHPHQM/FRQQH%WL%Q @Rs)
) ) )
) ) ) 1P
$= 6XSSRUW IRU QXPEHU)SODWH ) 1P
RQ EXPSHU ) ) ) )
) ) ) )
) ) )
) ) ) ) 1P
) 1P
$= 1XPEHU SODWHiR? ExpsHY ) |0 1P
SDQHODWMHBDLL) ; ; g
) ) )
$= &DUULHU ERWWRP WrR ) ) [0 5HSODFH VFUHZV
GHIRUPDWLRQ H3HPHow ) )
ERWWRP ) ) ) )
) ) ) ) o SHSODFH VFUHZV
)
ZLWKRXW 0 $HURG\®DPUF ) 0 [ 5HSODFH VFUHZV
SDFENDJH
ZLWK 0 $HURG\QDPUFV ) ) 0 [ 5HSODFH|VFUHZV
SDFENDJH
$= %XPSHU SDQHO RQ vEGH ) ) 1P
ZDOO ) ) ) )
) ) ) )
) ) ) )
)
$= & URVV PHPEHU Rb WRs plu ) 1P
GXFW
$= $LU GXFW RQ WR5 FURvvV) ) 1P
FRQQHFWLRQ ) ) ) )
) ) ) )
) ) )
) ) 1P
$=&URVVFRQQHFW%RQ%H3) ) 1P
) )

VXSSRUW

HH

W HEY!




) ) )

I"#I"#S%& "

$LU GXFW WR GHIRUPDWLRQ )
HOHPHQW WRS ERWWRP

1P

%XPSHU SDQHO
ZDOO

90 VIGH

1P

%XPSHU WULP ORZHU

1P

6XSSRUW WR 8 VWUXW

1P

Y0 H#$%¢
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,67% VIVWHP 'DWD YHWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD

9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
, QW OHY ZRUNYV ,QW OHY FXU ,QW OHY WDU
OLOHDJH NP

7TULP LQVWUXPHQW WULP SDQHO

7\SH 7KUHDG 7LJKWHQL@HQVIL
VSHFLILFDWLRQV
$= 6XSSRUW IRU LQQ/WU)(PH%W ) |0 1p
SDQHO WR EXONRHDG FURVV )
PHPEHU ) ) ) )
) ) )
$= 6XSSRUW IRU GDVKERDUG WR) |0 1p
$ SLOODU ) ) ) )
) ) ) )
) ) )
$ +ROGHMQQH(WV>(§SSR§JW ; ; 0 1P
) ) ) )
) ) )
$= 6XSSRUW IRU GDVKERDUGQ ) |0 1p
RQ EXONKHDG L® HQ;JLQP-I )
FRPSDUWPHQW ; ) ; )
$= +HDWLQJ pDQe pPu ) ) ) |0 1P
FROGLWLRQLQJ XoLwW rRQ) )
VXSSRUW IRU GIZ);\/KE%QDU(% )
$= 5HWDLQLQJ EUDENHW rRQ) ) |0 1P
VXSSRUW IRU GD;\/KE%DUC)Z ;
) ) )
$= 'DVKERDUG WR \)&SS%UW; ; 1P
) ) ) )
) ) )
$= 7ULP SDQHO SH@épo) ) ) 1P
PHFKDQLVP RQ VXssruw) )
) ) ) ) 9%-H$V%:
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$= 'DVKERDUG WUL 1p

)
=)
ERWWRP RQ vxss)%
)

%! #$%0!
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,67% V\VWHP

"##"#$%& A

) bbb95HRIKHRUFHPHQWcbe.1 b

‘DWD YHWWLRQ

3URJUDPPLQJ

SHDU WHQVLRQ VWL
PHPEHU RI OXJJDJH
FRPSDUWPHQW IOR

MW WR FURV

RU

%"#

YHUVLRQ GDWD
9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNYV QW OHY FXU QW OHY WDU
OLOHDJH NP
SHL@HRRHQW ERG\
7\SH 7KUHDG 7LJKWHQL@HQV
VSHFLILFOWLRQV
6XVSHQVLRQ FURVV)EUDFH Wwr |0 I SHSODFH VFUHZV
ERG\ ) ) )
) ) )
) ) )
"RLQWLQJ WRUTXH
$QJOH RI URWDWLR
5HDU WUDLOLQJ OL@N ) ) 0 5HQHZ VFUHZ
0 SHQHZ VFUHZ
_RLQWLQJ WRUTXH
$QJOH RI URWDWLR
EWUXW IURQW SDU\§/LWI%RQ )%Doo 1P
) ) )
) ) )
JURQW HQG VWUXW|WR ERG\) 1P
'LDJRQDO VWUXW WR DGDSWHU SODWH| ~RLQWLQJ WRUTXH
$QJOH RI URWDWLR
7RUVLRQ VWUXW WR IURQW D[oH|° 5HSODFH VIFUHZV
VXSSRUW
"RLQWLQJ WRUTXH
$QJOH RI URWDWLR
7RUVLRQ VWUXW WR VL@H PHPEHY 5HSODFH VIFUHZV
_RLQWLQJ WRUTXH
$QJOH RI URWDWLR
SEHQHZ VFUHZ 1

pYo!

L
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(QJLQH EXONKHDG
ERG\

$= 5HDU WHQVLRQ VWUXW WR VXSSRUW S5HQHZ VFUHZ
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRC
5HDU WHQVLRQ VWUXWIWR VLGH 5HQHZ VFUHZ
PHPEHU
RLQWLQJ WRUTXH
$QJOH RI URWDWLRC
&DUERQ EUDFH RQ|bRFR SHQHZ VAUHZ
VXSSRUW
&DUERQ EUDFH RQ|¥VwWukXw BuDFH 5HQHZ VFUHZ 1
&URVV EUDFH WR V5ULA3J vWwuxw © 1p
GRPH
&URVV EUDFH WR VlGH)spoho | © 1P
&URVV EUDFH WR EXONKHD@ 0 5HQHZ VFUHZ
"RLOQWLQJ WRUTXH
$QJOH RI URWDWLRC
&URVV EUDFH ) ) ) 0 1P
H[WHQVLRQODOGGLMUXW WR
FURVV EUDFH
&URVV EUDFH H[WHRVLRQ WR 0 1P
ERG\
$GGLWLRQDO VWUXW WR FURvv| © 1p
EUDFH H[WHQVLROQ
7RUVLRQ VUWRIQW DVID SWH U 0 5HQHZ VFUHZ
SODWH
"RLQWLQJ WRUTXH
$QJOH RI URWDWLRC
7JRUVLRQ VWUXW WR ERG\ 0 1P
JERwwRP WR|O I 1P

%(H$Y0!
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$="$="$="08& b® bbb8QGHUERG\ JJJfloLQJ b9.1 b b
67% VIVWHP 'DWD YHUWVLRQ 3URJUDPPLQJ
YHUVLRQ GDWD
9,1 e 9HKLFOH ) 6('$1 L1 $872 86 //
QW OHY ZRUNYV QW OHY FXU QW OHY WDU
OLOHDJH NP
8QGHUBRDGHOOLQJ
7\SH 7KUHDG 7LIKWHQLQUPHQV
VSHFLILFDWLRQV
$= 8QGHUERG\ spPQ{ttHtlyy |»ROW QRQ PHWULF 1P
RO ERG\ WKUHDG
6FUHZ 0 1P
1XW 1P
$= :KHHO DUFK FRYHIWY WR  |[6FUHZ 1P
ERG\
1XW 1P
$= 80GHUERG\ |) L1DWLRQD® | SHSODFH VFUHZ
SURWHFWLRQ| TRFOWW YHUVLRQ
0 [ SHSODFH VFUHZ

%&8#$Y0!

L
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